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EXECUTIVE SUMMARY 
Revision to Time Period for Proposed Five Year Planned Deviation to the Prado 
Dam Water Control Plan 
The time period for the Five Year Deviation element as presented in the Draft 
Environmental Impact Report/ Environmental Assessment (EIR/EA) extended from the 
2017/2018 flood season (October 1st to February 28) through the 2021/2022 flood 
season.  Due to an extended environmental review process, as well as absence of 
sufficient rainfall, there was no opportunity to hold water above the current approved 
elevation of 498’ during the 2017/2018 flood season. Therefore, to allow the deviation to 
be implemented for five entire flood seasons, consistent with the effects analysis, the 
time frame of the Five Year deviation to the Prado Dam Water Control Plan has been 
revised to extend from October 1, 2018 through the end of February, 2023.  This 
proposed change has been coordinated with the U.S. Fish and Wildlife Service and is 
reflected in the project’s Biological Opinion. No revisions are proposed for the 
implementation of the Sediment Management Demonstration Project, which would still 
occur concurrently with the Deviation.  

The change to the implementation period of the Five Year deviation to the Prado Dam 
Water Control Plan does not substantially change the existing or future condition 
evaluated in the Draft EIR/EA.  It does not introduce new or additional information that 
would result in new significant project or cumulative impacts or require new mitigation 
measures or increase the severity of any environmental impact identified the Draft 
EIR/EA that would affect its analyses or conclusions.  It does not result in significant 
new information that would deprive the public opportunities to comment on new 
potential significant impacts. Therefore, the document is not being recirculated for 
additional public review as a result of this change.  The Final EIR/EA, however, will be 
provided to the public for informational purposes. 

Authority 

Pursuant to the National Environmental Policy Act (NEPA) and Cal i forn ia 
Envi ronmenta l  Qual i ty Act  (CEQA), the U.S. Army Corps of Engineers (Corps) 
and the Orange County Water District (OCWD) have prepared a joint Environmental 
Impact Report/Environmental Assessment (EIR/EA) for a proposed F i v e  Y e a r  
( 2 0 1 7 - 2 0 2 2 ) Planned Deviation from the Prado Dam Interim Water Control Plan 
(Planned Deviation), a request for a reduced discharge rate of 350 cfs on average from 
Prado Dam from March 1 to August 30 and the implementation of Sediment 
Management Demonstration Project (Sediment Management Project), collectively 
referred to as the Proposed A c t i o n .  

This EIR/EA has been prepared in accordance with the requirements of the NEPA 
[42 United States Code {USC} 4341 et seq.], and in conformance with the Council 
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for Environmental Quality (CEQ) regu la t ions (40 CFR Parts  1500-1508)and 
the Corps NEPA implementing regulations (33 CFR Parts 230 and 320-332). The 
document also fulfills the requirements of the CEQA [California Public Resources 
Code {PRC} 21000 et seq.], and the State CEQA Guidelines [California 
Administrative Code {CAC} 15000 et seq.] and the OCWD CEQA Procedures. 

40 CFR Section 1508.16 of CEQ’s regulations defines the lead agency as, "the 
agency or agencies preparing or having taken primary responsibility for preparing 
the environmental impact statement."  Section 21067 of the CEQA Guidelines 
defines the lead agency as, "the public agency which has the principal responsibility 
for carrying out or approving a project which may have a significant effect upon the 
environment." The Corps is the NEPA lead agency and the OCWD is the CEQA 
lead agency. 

This EIR/EA describes the affected resources and evaluates the potential environmental 
consequences (whether beneficial effects or adverse effects) to those resources as a 
result of implementation of the Project. This EIR/EA will be used to inform decision 
makers and the public about environmental effects of the Proposed Action.  

Under the Proposed Action, OCWD has requested a Planned Deviation to the Prado 
Dam Water Control Plan to increase the flood season water surface elevation of the 
buffer pool behind Prado Dam from elevation 498 feet (ft.) to elevation 505 ft. for a 
period of five years, beginning with the 2017/2018 flood season. Additionally, OCWD is 
requesting a reduced discharge rate of 350 cfs on average from Prado Dam from March 
1 to August 30. The purpose is to allow for increased water conservation opportunities 
and to maximize groundwater recharge potential.  

OCWD has also requested that the Corps grant real estate rights under a 5-year 
easement for its implement of a Sediment Management Project. The overall project 
would include dredging and offsite disposal of up to 120,000 cubic yards of sediment 
from the Prado Basin. A real estate out-grant from the Corps would be required to cover 
construction of an access road and storage and handling of sediment on Corps property 
and consent to easement of the area of the sediment removal channel. A total of 17,500 
cubic yards of sediment would be removed to offset effects of a potential increase in 
sediment deposition that could occur due to the Planned Deviation.  The remaining 
102,500 cubic yards of sediment would be removed for study purposes to inform future 
sediment management efforts, including the Prado Basin Feasibility Study. In August of 
2017 OCWD removed 7,000 cubic yards of sediment from the confluence OCWD 
Diversion Channel with the Santa Ana River downstream of River Road. OCWD has 
and could continue to implement monitoring programs to document effects of the 
Planned Deviation, sediment removals from the OCWD Diversion Channel and from the 
Sediment Management Project to help inform subsequent analysis related to potential 
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effects to habitat, including but not limited to factors such as sediment transport and 
vegetation composition and structure.  

In order to undertake the Sediment Management Project, OCWD must also obtain a 
Clean Water Act Section 404 permit from the Corps Regulatory Division. It is currently 
anticipated that the regulated discharges proposed under the Sediment Management 
Project would meet the criteria for Nationwide Permit 33. 

CEQA Project Objectives  

• Increase the elevation of the Prado Dam buffer pool during the flood season for 
five years to allow up to 10,500 acre feet of additional temporary storm water 
capture capacity.   

• Implement a sediment management demonstration project that would explore dry 
heavy equipment excavation methods and hydraulic dredging methods to 
remove up to 120,000 cubic yards sediment from the Prado Basin to help collect 
data, evaluate and plan for a future long-term sediment management program 
within the Prado Basin. 

NEPA Purpose and Need 

Planned Deviation  

Need: Southern California has been enduring, and continues to endure, a severe multi-
year drought. OCWD relies on local and imported sources to provide water to their 
customers. Santa Ana River base flows have declined by nearly 50 percent over the 
past 10 years. This represents a significant loss of local water supply to Orange County. 
Storm water recharge is a vital local source of water supply to Orange County.  Due to 
the extremely dry conditions in the Santa Ana Watershed, the Orange County 
Groundwater Basin has experienced overdraft increases from 179,000 acre-feet to 
381,000 acre-feet in the years from June 2012 to June 2015. The Orange County Water 
District Groundwater Management Plan identifies a maximum accumulated overdraft 
target of 500,000 acre-feet. Without additional local water supplies, the Orange County 
Groundwater Basin would approach maximum accumulated overdraft, requiring 
reductions in groundwater withdrawals and an increase in imported water supplies from 
an already stressed import water system.  

At this time there is limited availability of imported water supply to southern California. 
Supplies available to southern California from the State Water Project are subject to 
drought and environmental restrictions in the Sacramento Delta (Metropolitan Water 
District Urban Water Management Plan, 2016). In the short-term, Colorado River water 
supplies can make up a portion of the difference.  However, unless the Colorado River 
Watershed experiences a series of above average rainfall years, this source of water 
supply would also be at risk. Given the limited imported water supplies from Northern 
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California and the Colorado River, OCWD has indicated its need to use local water 
supplies.  

Purpose: The purpose of this Planned Deviation is to increase the volume of water 
capture behind Prado Dam and to reduce the flow release from Prado Dam during flood 
seasons which would assist OCWD to increase their local water supplies to help reduce 
the overdraft and their reliance on imported water sources for a five year period. 

Sediment Management Demonstration Project 

Need: From 1941 to 2008 approximately 25,000 acre-feet of water conservation volume 
has been lost below the elevation of 505 ft. due to sediment aggradation within the 
Prado Basin. More recently, between 1989 and 2008, sediment aggradation has 
resulted in the loss of 349 acres of storage area below elevation 505 ft. This trend 
shows that the water conservation pool capacity has shrunk and is continuing to shrink 
over time due to sediment deposition. The Corps and OCWD are currently undertaking 
a Prado Basin Feasibility Study and OCWD would like to gather information to identify 
practical methods for the implementation of a long-term sediment management program 
within the Prado Basin. As the owner of land and easement rights within Prado Basin, 
the Corps must evaluate any grant of real estate rights for consistency with Federal 
laws and land management requirements.  

Purpose: The purpose of OCWD’s proposed Sediment Management Demonstration 
Project is to remove up to 120,000 cubic yards of sediment from the Prado Basin. A 
total of 17,500 cubic yards of the sediment would be removed for purposes of offsetting 
effects of a potential increase in sediment deposition (estimated to be up to 3,500 cubic 
yards per year) that could occur due to the implementation of the Five Year Planned 
Deviation.  The purpose of the removal of the remaining 102,000 cubic yards of 
sediment and subsequent monitoring would be to collect and analyze data to help 
identify practical methods for the implementation of a potential long-term sediment 
management program within Prado Basin that is being considered as part of the Prado 
Basin Feasibility Study. The Corps purpose associated with OCWD’s proposed 
Sediment Management Demonstration Project is to grant real estate rights consistent 
with Federal laws and land management requirements.  

Significant Adverse Impacts  

Section 15126.2 (b) of the CEQA Guidelines requires that the EIR describe any 
significant impacts, including those that can be mitigated but not reduced to less than 
significant levels. The EIR/EA has identified that there would not be any significant 
unavoidable adverse impacts.  
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Effects Determined to Be Potentially Significant 

Below is a listing of issues that were determined to be potentially significant and are 
addressed in this Draft EIR/EA: 

• Aesthetics 
• Air Quality 
• Biological Resources  
• Cultural Resources  
• Greenhouse Gas  
• Geology 
• Environmental Justice 
• Hydrology 
• Land Use  
• Traffic/Transportation 
• Tribal Resources  

Project Impacts 

Table ES-1 provides a summary of project impacts, mitigation measures and a 
determination on the level of impacts after the incorporation of mitigation measures.  

Revision to Time Period for Proposed Five Year Planned Deviation to the Prado 
Dam Water Control Plan 
The time period for the Five-Year Deviation element as presented in the Draft 
Environmental Impact Report/ Environmental Assessment (EIR/EA) extended from the 
2017/2018 flood season (October 1st to February 28) through the 2021/2022 flood 
season.  Due to an extended environmental review process, as well as absence of 
sufficient rainfall, there was no opportunity to hold water above the current approved 
elevation of 498’ during the 2017/2018 flood season. Therefore, to allow the deviation to 
be implemented for five entire flood seasons, consistent with the effects analysis, the 
time frame of the five-year deviation to the Prado Dam Water Control Plan has been 
revised to extend from October 1, 2018 through the end of February, 2023.  This 
proposed change has been coordinated with the U.S. Fish and Wildlife Service and is 
reflected in the project’s Biological Opinion. No revisions are proposed for the 
implementation of the Sediment Management Demonstration Project, which would still 
occur concurrently with the Deviation.  

The change to the implementation period of the five year deviation to the Prado Dam 
Water Control Plan does not substantially change the existing or future condition 
evaluated in the Draft EIR/EA.  It does not introduce new or additional information that 
would result in new significant project or cumulative impacts or require new mitigation 
measures or increase the severity of any environmental impact identified the Draft 
EIR/EA that would affect its analyses or conclusions.  It does not result in significant 
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new information that would deprive the public opportunities to comment on new 
potential significant impacts. Therefore, the document is not being recirculated for 
additional public review as a result of this change.  The Final EIR/EA, however, will be 
provided to the public for informational purposes. 

Summary of Project Alternatives  

The alternatives below would address one or both objectives and the needs and 
purposes identified for the Proposed Project. Because each element of the Proposed 
Project could occur in the same area at the same time, they are evaluated together in 
this EIR/EA for NEPA/CEQA purposes, but they have independent utility and could be 
implemented separately. 

As proposed, OCWD would remove 17,500 cubic yards of sediment to offset any 
potential effects of the Five Year Planned Deviation and in addition would removal an 
additional 102,000 cubic yards for demonstration purposes, under the Sediment 
Management Project.  

Alternative 1 constitutes a No Federal Act ion/No Project Alternative. 

Alternatives 2, 3, and 4 include Federal Actions for the Planned Deviation and Sediment 
Management Project. Alternative 5 is a single Federal Action Alternative, under which 
only the Planned Deviation is granted but no Federal Action is taken on the Sediment 
Management Project. Under this alternative, OCWD would not implement the Sediment 
Management Project as proposed, but would implement a 17, 500 cubic yard sediment 
removal at the OCWD Diversion Channel to offset sediment deposition from the Five 
Year Planned Deviation. The sediment removal at the OCWD Diversion Channel is 
authorized under existing maintenance approvals and permits issued by the Corps, 
CDFW, USFWS and RWQCB.  

Alternative 6 is a single Federal Action Alternative, under which Federal Action would 
only occur for the Sediment Management Project. No deviation from the Water Control 
Plan would occur under this alternative.  

Alternative 1 (No Federal Action/No Project) 

Under NEPA (42 CFR, Part 1502.14) a No Federal Action Alternative must be 
considered, and under CEQA a No Project Alternative must also be considered. Under 
the No Federal Action/No Project Alternative, the Corps would not grant a deviation to 
the Prado Dam Water Control Plan or a real estate outgrant and approval for sediment 
removal and storage. The Planned Deviation to the Prado Dam Water Control Plan, 
sediment removal at OCWD Diversion Channel and the Sediment Management Project 
would not be implemented. Prado Dam would continue to operate at elevation 498 ft. 
during the flood season and at elevation 505 ft. during the non-flood season, and there 
would be no change to the existing approved release rates.  
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Alternative 2 Temporary Increase of Buffer Pool Elevation from 498 ft. to 505 ft. 
during Flood Season with Sediment Management Demonstration Project 
(Proposed Action) 

Under Alternative 2, the Proposed Action, the Corps would grant a temporary deviation 
from the Prado Dam Water Control Plan that would be implemented to allow for an 
increase in the elevation of the Prado Dam buffer pool from elevation 498 ft. to elevation 
505 ft. during the flood season (October 1st to February 28/29) for water conservation 
purposes. Under the Proposed Action the elevation of the buffer pool during the non-
flood season would continue to operate at elevation 505 ft. Additionally, OCWD is 
requesting a reduced discharge rate of 350 cfs on average from Prado Dam from March 
1 to August 30 to maximize groundwater recharge potential. Under Alternative 2, the 
temporary deviation from the Water Control Plan during the flood season for five years 
and would provide up to 10,500 acre feet of additional water storage capacity, providing 
an opportunity for approximately 6,000 acre feet of additional water per year that could 
be used to recharge the Orange County Groundwater Basin. Implementation of the 
Proposed Action would result in an increase in pooling and additional days of inundation 
within the Prado Basin over the current condition. As a commitment to the USFWS, 
OCWD would remove sediment to offset any sediment deposition from two previously 
approved deviations, as indicated below.  

Under Alternative 2, OCWD would also undertake a Sediment Management 
Demonstration Project including sediment removal, processing, storage, and 
hauling. Under this alternative, the Corps would grant a five-year easement to 
OCWD for the construction of a sediment processing and storage site and a project 
access road for a Sediment Management Project that would remove up to 120,000 
cubic yards of sediment from the Prado Basin and consent to easement at the area for the 
sediment removal channel. The sediment would be processed on Federal land within the 
basin and then hauled to the El Sobrante Landfill for permanent disposal. A combination of 
dry excavation and hydraulic dredging methods would be used to remove the 120,000 
cubic yards of sediment from the sediment removal channel. This would include 17,500 
cubic yards to offset sediment deposition from the Five-Year Deviation.   

Alternative 3 Temporary Increase of Buffer Pool Elevation from 498 ft. to 503.9 ft. 
during Flood Season with Sediment Management Demonstration Project 
(Reduced Water Surface Elevation) 

Under Alternative 3, a temporary minor deviation from the Prado Dam Water Control 
Plan would be implemented that would allow for an increase in the elevation of the 
Prado Dam buffer pool from elevation 498 to elevation 503.9 ft. during the flood season 
for water conservation practices. Under Alternative 3, the elevation of the buffer pool 
during the non-flood season would continue to operate at elevation 505 ft. Additionally 
OCWD is requesting a reduced discharge rate of 350 cfs on average from Prado Dam 
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from March 1 to August 30 to maximize groundwater recharge potential.  A total of 
8,700-acre feet of additional water, storage capacity would be created providing an 
opportunity for approximately 5,000 acre feet of additional water per year that could be 
used to recharge the Orange County Groundwater Basin. Implementation of Alternative 
3 would result in an increase in pooling and additional days of inundation within the 
Prado Basin over the current condition.  Additionally, under Alternative 3, the Corps 
would issue a real estate outgrant to OCWD for the construction of a sediment 
processing and storage site and a project access road for a Sediment Management 
Project that would remove up to 120,000 cubic yards of sediment from the Prado Basin 
of which 17,500 cubic yards would be to offset sediment deposition from the Five-Year 
Deviation.  The sediment would be processed on federal land within the basin and then hauled to the El 
Sobrante Landfill for permanent disposal. A combination of dry excavation and hydraulic 
dredging methods would be used to remove the sediment from two locations within the 
Prado Basin. Sediment would be removed from the Sediment Management 
Demonstration Site or from the OCWD Diversion Channel.  In the event the Sediment 
Management Project is not implemented, 17,500 cubic yards would be removed from 
the OCWD Diversion Channel to offset the sediment disposition from the five year 
Planned Deviation and the two previous Deviations. No Corps real estate outgrant 
would be required for the removal of sediment from the OCWD Diversion Channel.  

Alternative 4 Temporary Increase of Buffer Pool Elevation from 498 ft. to 505 ft. 
during Flood Season with Sediment Management Project by Excavation Only 
(Heavy Equipment Excavation) 

Under Alternative 4, a temporary deviation from the Prado Dam Water Control Plan 
would be implemented that would allow for an increase in the elevation of the Prado 
Dam buffer pool water surface elevation from elevation 498 ft. to elevation 505 ft. during 
the flood season for water conservation purposes. Additionally, OCWD is requesting a 
reduced discharge rate of 350 cfs on average from Prado Dam from March 1 to August 
30 to maximize groundwater recharge potential. Under Alternative 4, the elevation of the 
buffer pool during the non-flood season would continue to operate at 505 ft.  Also, under 
Alternative 4, the Corps would issue a real estate outgrant to OCWD for the 
construction of a sediment processing and storage site and a project access road for a 
Sediment Management Project that would remove up to 120,000 cubic yards of 
sediment from the Prado Basin.  The sediment would be processed on federal land within the basin 
and then hauled to the El Sobrante Landfill for permanent disposal. A dry excavation method would 
be used to remove the sediment from two locations within the Prado Basin. Sediment 
would be removed from the Management Demonstration Site or the OCWD Diversion 
Channel, of which 17,500 cubic yards would be to offset sediment deposition from the 
Five-Year Planned Deviation.  In the event the Sediment Management Project is not 
implemented, 17,500 cubic yards would be removed from the OCWD Diversion Channel 
to offset the sediment disposition from the Five-Year Planned Deviation.  No Corps real 
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estate license would be required for the removal of sediment from the OCWD Diversion 
Channel.  

Alternative 5 Temporary Increase of Buffer Pool Elevation from 498 ft. to 505 ft. 
during Flood Season with No Federal Action for Sediment Management Project. 

Under Alternative 5, the Corps would grant a temporary deviation from the Prado Dam 
Water Control Plan that would be implemented to allow for an increase in the elevation 
of the Prado Dam buffer pool from elevation 498 ft. to elevation 505 ft. during the flood 
season for water conservation purposes, the same as under Alternative 2. Under 
Alternative 2, OCWD would remove up to 17,500 cubic yards of sediment only from the 
OCWD Prado Wetlands Diversion Channel at the Santa Ana River under an existing 
404 Permit. 

Alternative 6 No Planned Deviation with Federal Action for Sediment Management 
Project.  

Under Alternative 6, no Planned Deviation from the Prado Dam Water Control Plan 
would be implemented, but the Corps would issue a real estate outgrant for OCWD’s 
proposed Sediment Management Project. OCWD would remove and haul offsite up to 
120,000 cubic yards of sediment material as described under Alternative 2. The effects 
of Alternative 6 would be identical to those associated with the Sediment Management 
Project portion of Alternative 2.  

Environmentally Superior Alternative 

Alternative 3 Temporary Increase of Buffer Pool Elevation from 498 ft. to 503.9 ft. during 
Flood Season with Sediment Management Project would be considered the 
Environmentally Superior Alternative under CEQA. Under Alternative 3, there would be 
less pooling and fewer days of inundation compared to the Proposed Action.   

Areas of Controversy 

Public review of this Draft EIR/EA, as well as continued coordination and consultation 
with resource agencies, will determine whether there are any areas of controversy 
associated with the Proposed Actin that requires resolution.  

Public Review of Draft EIR/EA 

Upon completion of the Draft EIR/EA, the OCWD filed a Notice of Completion with the 
State Office of Planning and Research to begin the 45-day public review period (Public 
Resources Code, Section 21161). Concurrent with the Notice of Completion, the OCWD 
distributed a Notice of Availability in accordance with CEQA Guidelines. The Draft 
EIR/EA was made available to responsible and trustee agencies, other affected 
agencies, surrounding cities and municipalities, and all interested parties requesting a 
copy of this Draft EIR/EA.  
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Public Comments and Response to Comments  

The Draft EIR/EA was circulated for public review from August 31, 2017 to October 14, 
2017.  During the public review period, comments were received on the Draft EIR/EA 
and have been incorporated into the Final EIR/EA and are included in Appendix H. 
Below is a listing of the public agencies that provided comments on the Draft EIR/EA. 

Table 1: List of Comment Letters   

Sender Date Received 

California State Clearinghouse October 17, 2017 

Orange County Public Works   October 3, 2017  

Regional Water Quality Control Board  October 13, 2017  

Northwest Mosquito and Vector Control 
District  

September 8, 2017 

California Native American Heritage 
Commission  

October 3, 2017 

River View Golf  April 5, 2016 

United States Fish and Wildlife Service  October, 20, November 11, 
December 4 and 5 2017 
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Table ES-1 Executive Summary of Impacts and Mitigation Measures 
Impact Mitigation Measures Level of Impact After Mitigation 

Aesthetics  

AR-1: Would the project degrade existing visual character or 
quality of the site and its surrounding. 

  

Alternative 1 No Federal Action/No Project No mitigation measures required.  No impact  
Alternative 2 Proposed Action No mitigation measures required.  Less than significant adverse impact  
Alternative 3 Reduced Water Surface Elevation No mitigation measures required. Less than significant adverse  impact 
Alternative 4 Heavy Equipment Excavation No mitigation measures required. Less than significant adverse impact 
Alternative 5: Planned Deviation/No Federal Action Sediment 
Management Project  

No mitigation measures required. Less than significant adverse impact 

Alternative 6: No Planned Deviation/Federal Action Sediment 
Management Project  

No mitigation measures required. Less than significant adverse impact 

AR-2: Would the project damage scenic resources, including but 
limited to trees, rock outcroppings and historic buildings within a 
State Highway?  

  

Alternative 1 No Federal Action/No Project No mitigation measures required. No impact 
Alternative 2 Proposed Action No mitigation measures required. Less than significant adverse impact 
Alternative 3 Reduced Water Surface Elevation No mitigation measures required. Less than significant adverse impact 
Alternative 4 Heavy Equipment Excavation No mitigation measures required. Less than significant adverse impact 
Alternative 5: Planned Deviation/No Federal Action Sediment 
Management Project 

No mitigation measures required. Less than significant adverse impact 

Alternative 6: No Planned Deviation/Federal Action Sediment 
Management Project 

No mitigation measures required. Less than significant adverse impact 

AR-3: Would the project substantially degrade the existing visual 
character or quality of the site and its surrounding? 

  

Alternative 1 No Federal Action/No Project No mitigation measures required. No impact 
Alternative 2 Proposed Action No mitigation measures required. Less than significant adverse impact 
Alternative 3 Reduced Water Surface Elevation No mitigation measures required. Less than significant adverse impact 
Alternative 4 Heavy Equipment Excavation No mitigation measures required. Less than significant adverse impact 
Alternative 5: Planned Deviation/No Federal Action Sediment 
Management Project 

No mitigation measures required. Less than significant adverse impact 

Alternative 6: No Planned Deviation/Federal Action Sediment 
Management Project 

No mitigation measures required. Less than significant adverse impact 

AIR Quality 
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AIR-1: Potential conflicts with South Coast Air Quality 
Management District Air Quality Management Plan 

  

Alternative 1 No Federal Action/No Project No mitigation measures required. No impact 
Alternative 2 Proposed Action No mitigation measures required. Less than significant adverse impact 
Alternative 3 Reduced Water Surface Elevation No mitigation measures required. Less than significant adverse impact 
Alternative 4 Heavy Equipment Excavation No mitigation measures required. Less than significant adverse impact 
Alternative 5: Planned Deviation/No Federal Action Sediment 
Management Project 

No mitigation measures required. Less than significant adverse impact 

Alternative 6: No Planned Deviation/Federal Action Sediment 
Management Project 

No mitigation measures required. Less than significant adverse impact 

AIR-2: Potential to violate air quality standard or contribute 
substantially to existing air quality violation. 

  

Alternative 1 No Federal Action/No Project No mitigation measures required. No impact 
Alternative 2 Proposed Action No mitigation measures required. Less than significant adverse impact 
Alternative 3 Reduced Water Surface Elevation No mitigation measures required. Less than significant adverse impact 
Alternative 4 Heavy Equipment Excavation No mitigation measures required. Less than significant adverse impact 
Alternative 5: Planned Deviation/No Federal Action Sediment 
Management Project 

No mitigation measures required. Less than significant adverse impact 

Alternative 6: No Planned Deviation/Federal Action Sediment 
Management Project 

No mitigation measures required. Less than significant adverse impact 

AIR-3: Potential to result in adverse cumulative air quality impacts   

Alternative 1 No Federal Action/No Project No mitigation measures required. No impact 
Alternative 2 Proposed Action No mitigation measures required. Less than significant adverse impact 
Alternative 3 Reduced Water Surface Elevation No mitigation measures required. Less than significant adverse impact 
Alternative 4 Heavy Equipment Excavation No mitigation measures required. Less than significant adverse impact 
Alternative 5: Planned Deviation/No Federal Action Sediment 
Management Project 

No mitigation measures required. Less than significant adverse impact 

Alternative 6: No Planned Deviation/Federal Action Sediment 
Management Project 
 

No mitigation measures required. Less than significant adverse impact 

AIR-4:Potential to expose sensitive receptors to substantial 
pollutant concentrations 

  

Alternative 1 No Federal Action/No Project No mitigation measures required. No impact 
Alternative 2 Proposed Action No mitigation measures required. Less than significant adverse impact 
Alternative 3 Reduced Water Surface Elevation No mitigation measures required. Less than significant adverse impact 
Alternative 4 Heavy Equipment Excavation No mitigation measures required. Less than significant adverse impact 
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Alternative 5: Planned Deviation/No Federal Action Sediment 
Management Project 

No mitigation measures required. Less than significant adverse impact 

Alternative 6: No Planned Deviation/Federal Action Sediment 
Management Project 

No mitigation measures required. Less than significant adverse impact 

AIR-5: Potential to exceed Federal General Conformity Rule   
Alternative 1 No Federal Action/No Project No mitigation measures required. No impact 
Alternative 2 Proposed Action No mitigation measures required. Less than significant adverse impact 
Alternative 3 Reduced Water Surface Elevation No mitigation measures required. Less than significant adverse impact 
Alternative 4 Heavy Equipment Excavation No mitigation measures required. Less than significant adverse impact 
Alternative 5: Planned Deviation/No Federal Action Sediment 
Management Project 

No mitigation measures required. Less than significant adverse impact 

Alternative 6: No Planned Deviation/Federal Action Sediment 
Management Project 

No mitigation measures required. Less than significant adverse impact 

Biological Resources 

BIO-1: Potential adverse effects to threatened, endangered or 
candidate species or the loss or disturbance of important habitat 
for a listed or candidate species. 

  

Alternative 1 No Federal Action/No Project No mitigation measures required. No effect 
Alternative 2 Proposed Action BIO-1: To measure effects associated with the 

Planned Deviation a Habitat Monitoring 
Program will be prepared and implemented. 
The Habitat Monitoring Plan will be prepared by 
OCWD in coordination with the Corps, USGS 
and the Service and will include a statistically 
robust sampling method to measure and 
analyze effects of inundation on riparian 
vegetation. The vegetation will be monitored 
annually for signs of degradation. If the habitat 
monitoring program indicates substantial 
changes (>30 percent loss of foliage) and 
prolonged degradation of vegetation between 
498 and 505 feet, the degraded habitat will be 
restored within the same area if possible, within 
two years after the 30 percent degradation 
trigger is detected. Restoration can either occur 
through natural recruitment, non-native 
removal, active planting or some combination. If 
the degraded habitat does not recover within 

Less than substantial adverse effect 
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that 2-year timeframe, OCWD will plant and/or 
restore the same amount of vegetation (equal in 
size to the degraded area) on OCWD property 
that has been identified and is currently being 
treated to prevent the re-establishment of 
Arundo, and they will continue to maintain this 
area for a 5-year period. A 10-acre treatment 
area has been identified for any off-site 
mitigation that may be required. Additional 
OCWD property will be identified and restored 
as needed if habitat degradation related to the 
proposed 5-year Deviation exceeds 10 acres 
(See Environmental Commitment EC-23).  

BIO-2: All vegetation removal and sediment 
removal activities for the Sediment 
Management Demonstration Project will be 
conducted no earlier than September 16 and no 
later than February 28, outside of the bird 
nesting season. Except that vegetation removal 
may begin in the month of August provided the 
area is surveyed by a qualified biologist in 
advance of vegetation clearing activities and 
the qualified biologist determines that no 
nesting birds are present within 500 feet of the 
vegetation removal areas.  

BIO-3: Once the Sediment Management 
Demonstration Project and unrelated Alcoa 
Dike Project are completed, OCWD and Corps 
will regrade and return the sediment storage 
site to its pre-project contours and hydro-seed it 
with native seed mix to encourage native 
vegetation growth and minimize slope erosion. 
OCWD shall be responsible for restoration of 
the portion of the site attributed to OCWD use.   

BIO-4: OCWD will restore native riparian 
habitat along the alignment of the entire after 
the Sediment Management Demonstration 
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Project is completed, including areas that 
currently contain Arundo and weed it for a five 
year period. 

BIO- 5:  During construction and operation of 
the sediment removal channel a qualified 
biologist will be present to monitor the activities 
as ensured by OCWD. A qualified biologist is 
defined as an individual that holds a current 
10(a)(1)(A) recovery permit for the Santa Ana 
Sucker. This individual or any other project 
biologist can stop dredging activities at any time 
if impacts to native aquatic species are 
observed. If impacts to Santa Ana Sucker 
occur, the Service will be contacted 
immediately to determine if additional measures 
to further minimize project impacts are needed 
or if re-initiation of consultation is necessary. 
Suction dredging will not proceed until the 
Service is contacted and a determination is 
made on how to proceed. The qualified biologist 
will prepare weekly reports describing the 
sediment removal activities. These reports will 

• Document any sucker that is observed 
in the sediment removal channel. 

• Document behavior of any fish 
observed in the project area, not only 
sucker, before and during sediment 
removal activities.  

• Record the circumstances and 
numbers of any fish observed to be 
wounded or killed during sediment 
removal activities. Any sucker killed or 
found dead will be preserved in 95 
percent ethanol and submitted to an 
approved depository.  

BIO-6: Floating dredge equipment and heavy 
construction equipment operating in the wetted 
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channel shall warm up (run idle) for a minimum 
of 10 minutes before initiating the suction 
dredge to begin removing sediment from the 
river. During this time the qualified biologist will 
record observations of any fish in the work area 
and when complete, but not less than 10 
minutes after initiating startup noise, will signal 
the dredge operator to initiate suction dredging 
activities.  

BIO-7: Prior to and during operation of floating 
dredge equipment and heavy construction 
equipment, a spill prevention and contingency 
plan will be prepared and implemented. The 
plan will include measures to prevent or avoid 
and incidental leak or spill, including 
identification of materials necessary for 
containment and clean up.  

BIO-8: Vehicles and other equipment will be 
fueled, cleaned and maintained in designated 
areas, located away from the Santa Ana River 
to eliminate risk of pollution from spills and 
contamination.  

BIO-9: All excavation activities within the 
wetted channel for the Sediment Management 
Demonstration Project will occur between 
August 1 and January 15, outside of the Santa 
Ana Sucker spawning season or any day that 
falls outside of the bird nesting season and 
when a qualified biologist determines that no 
native larva fishes are present in the work area. 
Excavation may continue between January 15 
and February 14 if larval fish surveys are 
conducted by a qualified biologist each morning 
prior to the startup of the suction dredge and 
none are detected. A larval fish survey is 
defined as walking the stream margin and 
thoroughly searching appropriate larval habitat 
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(shallow, low velocity edge or backwater stream 
margin with silt or sand substrate) for larval fish. 
If any native larval fish are observed in the 
project work area and species identity cannot 
be determined in the field the biologist will 
assume the larva fish is /are Santa Ana Sucker 
and contact the Service for assistance. No work 
will be allowed in the wetted channel until 
species identify is confirmed and it is 
determined that larva sucker will not be 
affected.  

BIO-10: To avoid impacts to wildlife species, 
prior to any ground disturbing activities, during 
operation and during demobilization of 
construction equipment, a qualified biologist will 
conduct a pre-construction sweep of the project 
site for wildlife species as ensured by OCWD. 
During these surveys the biologist will 1) 
inspect the project site for any special status 
wildlife species and prepare a list of species 
observed and record their activity during 
construction and operation of the project, 2) 
ensuring that habitats within the construction 
activity impact area are not occupied by special 
status species and the quality of that habitat is 
maintained, 3) in the event of the discovery of a 
special status species the onsite biologist will  
determine if the construction activity will cause 
adverse impacts and 4) if it is determined that 
the project activity will have the potential to 
adversely affect special status species and no 
other measures are available to avoid adverse 
impacts the project activity would cease until 
consultation with USFWS can be completed.  

BIO-11: Construction personnel for the 
Sediment Management Demonstration Project 
will utilize designated access roads or 
previously disturbed areas to reach the 
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Sediment Demonstration Project area to stage 
vehicles and equipment.  

BIO-12: Prior to removal of vegetation for the 
Sediment Management Demonstration Project, 
access routes in and out of the Sediment 
Management Demonstration project area will be 
flagged. 

BIO-13: Unpaved areas of the Sediment 
Management Demonstration Project will be 
watered as needed to control dust on a 
continual basis.  

BIO-14: All construction, site disturbance and 
vegetation removal for the Sediment 
Management Demonstration Project will be 
located within the delineated construction 
boundaries. The storage of equipment and 
materials, temporary stockpiling of soil would be 
located within designated areas outside of 
habitat areas. Existing storage areas and 
stockpile area would be delineated on Sediment 
Management Demonstration Project plans.  

BIO-15: Areas to remain undisturbed by the 
Sediment Management Demonstration Project 
will be clearly flagged or otherwise delineated 
prior to construction activities. OCWD will be 
onsite to monitor all activities that result in the 
removal of sediment or vegetation and will 
ensure that these activities do not encroach into 
the delineated areas. OCWD will have the 
authority to halt the Sediment Management 
Demonstration Project activities if occurring 
inside delineated areas.  

BIO-16: The Sediment Management 
Demonstration Project footprint will be 
maintained free of woody non-native, invasive 
plants for the duration of the project. During 
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construction, adjacent vegetation would be 
monitored by OCWD for signs of plant stress.  

BIO- 17: Prior to the start of grading activities in 
the fall of 2018, in the stockpile area and 
portion of the haul route that is outside of 
riparian vegetation, focused gnatcatcher 
surveys be conducted beginning in the month of 
February 2018 to determine the presence of 
California Gnatcatcher territories.  

• Surveys will include the identification 
of nearby habitat that gnatcatchers 
may move to or utilize once 
construction activities start. The 
qualified biologist will report on 
whether this nearby habitat is already 
occupied by gnatcatchers.  

• Surveys shall also be conducted three 
days before the start of grading to 
determine if individual foraging 
gnatcatchers are present.  

• Additional nesting season surveys will 
be conducted annually through the 
duration of sediment removal 
activities.   

• Results of pre-construction, nesting, 
and pre-grading surveys will be 
reported to the Service in a quarterly 
report.  

• In the event gnatcatchers are identified 
in the stockpile area or haul route 
during nesting season or prior to initial 
grading, adjustments to the grading 
operations and/or haul road alignment 
will be incorporated into the project to 
the extent practicable to further 
minimize direct impacts to coastal 
sage scrub or other occupied 
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vegetation. Sound attenuation 
measures may also be considered, if 
appropriate or useful depending on 
status of Alcoa Dike construction.  
 

BIO-18: OCWD will restore .36 acres of area 
with coastal sage scrub on OCWD property that 
was previously restored or other OCWD 
property that is close to the sediment storage 
site to replace the mixed coastal sage scrub 
removed by the project.  

Environmental Commitment BIO 19: 
Proposed and existing roads will be made 
available to Northwest Mosquito and Vector 
Control District personnel for the purpose of 
inspections and treatments to abate mosquito 
breeding.  

Environmental Commitment BIO-20: OCWD 
will coordinate with Northwest Mosquito and 
Vector Control District personnel to allow 
access through the project area for the purpose 
of inspections and treatments to abate 
mosquito breeding.  

Environmental Commitment BIO-21: During 
clearing of Vegetation from the sediment 
removal channel, OCWD will eradicate 13.05 
acres of arundo from Prado Basin and maintain 
the area weed free over the course of the 
Sediment Management Demonstration Project.  

Environmental Commitment BIO-22: Prior to 
construction activities for the Sediment 
Management Demonstration Project, a qualified 
biologist approved PSFWO will conduct training 
for all construction personnel. The training will 
focus on required conservation measures and 
conditions of regulatory agency permits and 
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approvals. The training will also include all of 
the sensitive species and habitat potentially 
present and adjacent to the Sediment 
Management Demonstration Project area.  

Environmental Commitment BIO-23: OCWD 
and the Corps, in coordination with USGS and 
the Service will develop and implement a 
statistically robust sampling method to measure 
and analyze effects of inundation on riparian 
vegetation especially the understory. If the 
habitat monitoring program indicates substantial 
(>30 percent loss of foliage) and prolonged (2 
years) degradation of vegetation between 498 
and 505 feet, the degraded habitat will be 
replaced or restored within a 10 acre area that 
OCWD has identified and is currently treating to 
prevent the re-establishment of Arundo which 
was burned in a previous fire. The 10-acre 
Arundo treatment area would continue to be 
managed as for 5 years using non-native plant 
control to allow natural vegetation recruitment 
as advance mitigation for any identified impacts 
from the Five Year Deviation. If monitoring 
activities indicates that more than 10 acres are 
affected, additional area in the fire footprint, 
additional area in the fire footprint will be 
identified and managed as mitigation following 
the same process and timeframes as stated 
above.  

Environmental Commitment BIO-24: OCWD 
in coordination with Corps, USGS and the 
Service, a statistically robust sampling method 
to measure and analyze effects of inundated 
habitat on vireo that nest in flooded or 
otherwise degraded territories (as defined by 
the aforementioned habitat monitoring program. 
Data collected will include number of territories 
within the flooded/degraded habitats, 
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number/rate of pairing, height of nest above 
ground, number/rate of failed nesting attempts 
among pairs, and number/rate of fledged 
chicks. This information will be looked at in the 
context of inundation patterns and used to 
inform effects analyses for expected, future 
water conservation operations.  

Environmental Commitment BIO-25: OCWD 
and the Corps will continue to implement a 
substrate/gradient monitoring study upstream, 
as well as a water quality monitoring program, 
which will help inform the evaluation of a 
proposed permanent deviation from the existing 
water control plan.  

Alternative 3 Reduced Water Surface Elevation   Mitigation Measures BIO-1 to BIO-18 and 
Environmental Commitments BIO-18 to BIO-24 
required. 

Less than substantial adverse effect 

Alternative 4 Heavy Equipment Excavation Mitigation Measures BIO-1 to BIO-18 and 
Environmental Commitments BIO-18 to BIO-24 
required. 

Less than substantial adverse effect 

Alternative 5: Planned Deviation/No Federal Action Sediment 
Management Project 

Mitigation Measures BIO-1 to BIO-18 and 
Environmental Commitments BIO-18 to BIO-24 
required. 

Less than substantial adverse effect 

Alternative 6: No Planned Deviation/Federal Action Sediment 
Management Project 

Mitigation Measures BIO-1 to BIO-18 and 
Environmental Commitments BIO-18 to BIO-24 
required. 

Less than substantial adverse effect 

BIO-2: Potential adverse effects to sensitive vegetation 
communities   

  

Alternative 1 No Federal Action/No Project: No mitigation measures are required. No effect 
Alternative 2 Proposed Action: 

Mitigations Measures BIO-1, BIO-3, BIO-4 BIO-
7, BIO-8, BIO-11, BIO-12, BIO-13, BIO-14, BIO-
15, BIO-16, BIO-18 and Environmental 
Commitment BIO-23 required 

 

Less than significant  adverse effect 

Alternative 3: Reduced Water Surface Elevation  Less than significant  adverse effect 
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Alternative 4 Heavy Equipment Excavation  
Mitigations Measures BIO-1, BIO-3, BIO-4 BIO-
7, BIO-8, BIO-11, BIO-12, BIO-13, BIO-14, BIO-
15, BIO-16, BIO-18 and Environmental 
Commitment BIO-23 required.  

Less than significant  adverse effect 

Alternative 5: Planned Deviation/No Federal Action Sediment 
Management Project Mitigations Measures BIO-1, BIO-3, BIO-4 BIO-

7, BIO-8, BIO-11, BIO-12, BIO-13, BIO-14, BIO-
15, BIO-16, BIO-18 and Environmental 
Commitment BIO-23 required.  

Less than significant  adverse effect 

Alternative 6: No Planned Deviation/Federal Action Sediment 
Management Project Mitigations Measures BIO-1, BIO-3, BIO-4 BIO-

7, BIO-8, BIO-11, BIO-12, BIO-13, BIO-14, BIO-
15, BIO-16, BIO-18 and Environmental 
Commitment BIO-23 required.  

Less than significant  adverse effect 

BIO-3: Potential adverse effects to federally protected wetlands   

Alternative 1 No Federal Action/No Project  No mitigation measures are required.  No effect 
Alternative 2 Proposed Action Environmental Commitment BIO-21: During 

clearing of Vegetation from the sediment 
removal channel, OCWD will eradicate 13.05 
acres of arundo from Prado Basin and maintain 
the area weed free over the course of the 
Sediment Management Demonstration Project.  

Mitigation Measures BIO-1, BIO-4, BIO-7 BIO-
8, BIO-11, BIO-12, BIO-13, BIO-14, BIO-15, 
BIO-16, and Environmental Commitment 23 
required.  

Less than significant  adverse effect 

Alternative 3: Reduced Water Surface Elevation  Mitigation Measures BIO-1, BIO-4, BIO-7 BIO-
8, BIO-11, BIO-12, BIO-13, BIO-14, BIO-15, 
BIO-16, Environmental Commitment 21 and 
Environmental Commitment 23 required. 

Less than significant  adverse effect 

Alternative 4 Heavy Equipment Excavation Mitigation Measures BIO-1, BIO-4, BIO-7 BIO-
8, BIO-11, BIO-12, BIO-13, BIO-14, BIO-15, 
BIO-16, Environmental Commitment 21 and 
Environmental Commitment 23 required. 

Less than significant  adverse effect 

Alternative 5: Planned Deviation/No Federal Action Sediment 
Management Project 

Mitigation Measures BIO-1 and Environmental 
Commitment 23 required 

Less than significant  adverse effect 
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Alternative 6: No Planned Deviation/Federal Action Sediment 
Management Project 

BIO-4, BIO-7 BIO-8, BIO-11, BIO-12, BIO-13, 
BIO-14, BIO-15, BIO-16, an Environmental 
Commitment 21 

Less than significant  adverse effect 

BIO-4: Potential to interfere substantially with the movement of 
any native resident or migratory fish or wildlife species 

  

Alternative 1 No Federal Action/No Project No mitigation measures required.  No effect 

Alternative 2 Proposed Action BIO-2, BIO-6, BIO-7 

BIO-19: A litter control program will be 
implemented during construction to eliminate 
the accumulation of trash. Trash shall be 
removed from trash receptacles at the end of 
each work day to discourage wildlife movement 
into work areas.   

BIO-20: The configuration of the work area at 
the sediment storage site will be designed so 
when it is not in operation it would allow for 
wildlife movement. Such design measures will 
include reducing the slope and height of 
stockpiled sediment and providing adequate 
spacing between sediment stockpiles and 
settling ponds. 

Environmental Commitment BIO-22: Prior to 
construction activities for the Sediment 
Management Demonstration Project, a qualified 
biologist approved PSFWO will conduct training 
for all construction personnel. The training will 
focus on required conservation measures and 
conditions of regulatory agency permits and 
approvals. The training will also include all of 
the sensitive species and habitat potentially 
present and adjacent to the Sediment 
Management Demonstration Project area.  

Less than significant  adverse effect 

Alternative 3 Reduced Water Surface Elevation   Mitigation Measures BIO-2, BIO-6, BIO-7, BIO 
19, BIO-20, Environmental Commitment BIO-22 
required.  

Less than significant  adverse effect 
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Alternative 4 Heavy Equipment Excavation Mitigation Measures BIO-2, BIO-6, BIO-7, BIO 
19, BIO-20 and Environmental Commitment 
BIO-22 required. 

Less than significant  adverse effect 

Alternative 5: Planned Deviation/No Federal Action Sediment 
Management Project 

No Mitigation  Less than significant  adverse effect 

Alternative 6: No Planned Deviation/Federal Action Sediment 
Management Project 

Mitigation Measures BIO-2, BIO-6, BIO-7, BIO 
19, BIO-20 and Environmental Commitment 
BIO-22 required. 

Less than significant  adverse effect 

BIO-5 Potential conflicts with adopted Habitat Conservation Plan, 
Natural Community Conservation Plan 

  

Alternative 1 No Federal Action/No Project  No mitigation measures required No effect 
Alternative 2 Proposed Action No mitigation measures required Less than significant  adverse effect 
Alternative 3 Reduced Water Surface Elevation  No mitigation measures required Less than significant  adverse effect 
Alternative 4 Heavy Equipment Excavation No mitigation measures required Less than significant  adverse effect 
Alternative 5: Planned Deviation/No Federal Action Sediment 
Management Project 

No mitigation measures required Less than significant  adverse effect 

Alternative 6: No Planned Deviation/Federal Action Sediment 
Management Project 

No mitigation measures required Less than significant  adverse effect 

Cultural Resources 

C-1, C-2: Potential to result in adverse impacts to unknown 
historical and archaeological resources. 

  

Alternative 1 No Federal Action/No Project No Environmental Commitments required. No impact 

Alternative 2 Proposed Action Environmental Commitment CR-1: A qualified 
Archaeologist shall be retained to examine any 
archaeological resources discovered during any 
project activities. The Archaeologist shall 
establish, procedures for temporary halting or 
redirecting work, if any is ongoing, to permit the 
sampling, identification, and evaluation of 
cultural resources, as appropriate. If the 
archaeological resources are found to be 
significant, the Archaeologist shall determine 
appropriate actions, in cooperation with the 
applicant, for exploration and/or salvage. 
Significant sites that cannot be avoided will 

Less than significant adverse impact 
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require data recovery measures and shall be 
completed upon approval of Data Recovery 
Plan.   

CR-2:.In the event that historical or 
archaeological resources are uncovered 
USACE Archeology staff would be notified 
within 24 hours. All work will be suspended in 
work areas where potential cultural resources 
are discovered. Construction activity in the area 
surrounding the potential cultural resources will 
be discontinued until the USACE re-authorizes 
project construction.  The Corps shall follow the 
steps outlined in 36 CFR 800.13, post review 
discoveries.  

Alternative 3 Reduced Water Surface Elevation Environmental Commitments CR-1 and CR-2 
required. 

Less than significant adverse impact 

Alternative 4 Heavy Equipment Excavation Environmental Commitment CR-1 and CR-2 
required. 

Less than significant adverse impact 

Alternative 5: Planned Deviation/No Federal Action Sediment 
Management Project 

Environmental Commitment CR-1 and CR-2 
required. 

Less than significant adverse impact 

Alternative 6: No Planned Deviation/Federal Action Sediment 
Management Project 

Environmental Commitment CR-1 and Cr-2 
required. 

Less than significant adverse impact 

CR-3: Would the Project disturb any human remains, including 
those interred outside of formal cemeteries?  

 

  

Alternative 1 No Federal Action/No Project No Environmental Commitment required. No impact 
Alternative 2 Proposed Action 

Environmental Commitment CR-1 required. 

Environmental Commitment CR-3: If human 
remains are encountered during excavation 
activities, all work shall halt and the County 
Coroner shall be notified (California Public 
Resources Code §5097.98). The Coroner will 
determine whether the remains are of forensic 
interest.  

Less than significant adverse impact 

Alternative 3 Reduced Water Surface Elevation Environmental Commitment CR-3 required. Less than significant adverse impact 
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Alternative 4 Heavy Equipment Excavation Environmental Commitment CR-3 required. Less than significant adverse impact 
Alternative 5: Planned Deviation/No Federal Action Sediment 
Management Project 

No Mitigation Measures required. No impact 

Alternative 6: No Planned Deviation/Federal Action Sediment 
Management Project 

Environmental Commitment CR-3 required. Less than significant adverse impact 

C-4: Potential to result in adverse impacts to paleontological 
resources. 

  

Alternative 1 No Federal Action/No Project No mitigation measure required. No impact 
Alternative 2 Proposed Action Environmental Commitment CR-4: A qualified 

Paleontologist will be notified and retained 
when earth-moving activities are anticipated to 
impact undisturbed deposits in the Older 
Quaternary Alluvium on the project site.  

Less than significant adverse impact 

Alternative 3 Reduced Water Surface Elevation Environmental Commitment CR-3 required. Less than significant adverse impact 
Alternative 4 Heavy Equipment Excavation Environmental Commitment CR-3 required. Less than significant adverse impact 
Alternative 5: Planned Deviation/No Federal Action Sediment 
Management Project 

No mitigation measure required. No impact 

Alternative 6: No Planned Deviation/Federal Action Sediment 
Management Project 

Environmental Commitment CR-3 required. Less than significant adverse impact 

Environmental Justice 

EJ-1: Potential to adversely affect population, housing and 
employment levels. 

  

Alternative 1 No Federal Action/No Project No mitigation measures required. No impact 
Alternative 2 Proposed Action No mitigation measures required. No impact 
Alternative 3 Reduced Water Surface Elevation No mitigation measures required. No impact 
Alternative 4 Heavy Equipment Excavation No mitigation measures required. No impact 
Alternative 5: Planned Deviation/No Federal Action Sediment 
Management Project 

No mitigation measures required. No impact 

Alternative 6: No Planned Deviation/Federal Action Sediment 
Management Project 

No mitigation measures required. No impact 

EJ-2: Potential to cause disproportionately high and adverse 
impacts on minorities and low income households 

  

Alternative 1 No Federal Action/No Project No mitigation measures required. No impact 
Alternative 2 Proposed Action No mitigation measures required. No Impact  
Alternative 3 Reduced Water Surface Elevation No mitigation measures required. No Impact 
Alternative 4 Heavy Equipment Excavation No mitigation measures required. No Impact 
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Alternative 5: Planned Deviation/No Federal Action Sediment 
Management Project 

No mitigation measures required. No Impact 

Alternative 6: No Planned Deviation/Federal Action Sediment 
Management Project 

No mitigation measures required. No Impact 

Geology  

GEO-1: Would the project expose people or structures to 
significant adverse effects involving rupture of an earthquake 
fault, strong seismic ground shaking, liquefaction or an unstable 
geologic unit?  

  

Alternative 1 No Federal Action/No Project No mitigation measures required. No impact 
Alternative 2 Proposed Action No mitigation measures required. Less than significant adverse impact 
Alternative 3 Reduced Water Surface Elevation No mitigation measures required. Less than significant adverse impact 
Alternative 4 Heavy Equipment Excavation No mitigation measures required. Less than significant adverse impact 
Alternative 5: Planned Deviation/No Federal Action Sediment 
Management Project 

No mitigation measures required. No impact 

Alternative 6: No Planned Deviation/Federal Action Sediment 
Management Project 

No mitigation measures required. Less than significant adverse impact 

GEO-2: Would the project result in substantial soil erosion or the 
loss of top soil? 

  

Alternative 1 No Federal Action/No Project No mitigation measures required. No impact 
Alternative 2 Proposed Action GEO-1: Prior to the start of construction OCWD 

shall obtain coverage under the General 
Construction Permit by the Regional Water 
Quality Control Board and in compliance with 
the permit shall file a Notice of Intent with the 
Regional Water Quality Control Board and 
prepare and implement Storm Water Pollution 
Prevention Plan.  

Less than significant adverse impact 

Alternative 3 Reduced Water Surface Elevation Mitigation Measure GEO-1 required. Less than significant adverse impact 
Alternative 4 Heavy Equipment Excavation Mitigation Measure GEO-1 required. Less than significant adverse impact 
Alternative 5: Planned Deviation/No Federal Action Sediment 
Management Project GEO-2: During sediment removal activities Best 

Management Practices will be implemented, 
including but not limited to installation of silt 
fencing, fiber rolls, erosion control blankets and 
use of rumble racks to prevent offsite 
transporting of sediment from construction 
vehicles.  

Less than significant adverse impact 
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Alternative 6: No Planned Deviation/Federal Action Sediment 
Management Project 

Mitigation Measure GEO-1 required. Less than significant adverse impact 

Greenhouse Gas Emissions 

GHG-1: Potential to generate greenhouse gas emissions that 
would significant impact on environment 

  

Alternative 1 No Federal Action/No Project No mitigation measures required. No impact 
Alternative 2 Proposed Action No mitigation measures required. Less than significant adverse impact 
Alternative 3 Reduced Water Surface Elevation No mitigation measures required. Less than significant adverse impact 
Alternative 4 Heavy Equipment Excavation No mitigation measures required. Less than significant adverse impact 
Alternative 5: Planned Deviation/No Federal Action Sediment 
Management Project 

No mitigation measures required. Less than significant adverse impact 

Alternative 6: No Planned Deviation/Federal Action Sediment 
Management Project 

No mitigation measures required. Less than significant adverse impact 

GHG-2: Potential to conflict with plans and policies to reduce 
greenhouse gas emissions 

  

Alternative 1 No Federal Action/No Project No mitigation measures required. No impact 
Alternative 2 Proposed Action No mitigation measures required. No impact 
Alternative 3 Reduced Water Surface Elevation No mitigation measures required. No impact 
Alternative 4 Heavy Equipment Excavation No mitigation measures required. No impact 
Alternative 5: Planned Deviation/No Federal Action Sediment 
Management Project 

No mitigation measures required. No impact 

Alternative 6: No Planned Deviation/Federal Action Sediment 
Management Project 

No mitigation measures required. No impact 

Hazards/Hazardous Materials  

IMPACT HAZ-1: Would the project cause a long term exposure of 
humans, wildlife, wildlife habitat and the general environment to 
hazardous materials 

  

Alternative 1 No Federal Action/No Project No mitigation measures required. No impact. 
Alternative 2 Proposed Action HAZ-1: During construction and operation of 

the project all local, state and federal 
regulations will be complied with regarding to 
the transportation, handling, and storage of 
hazardous substances.  
HAZ-2: At each work area involving the 
operation of heavy equipment and handling and 
storage of hazardous substances, a Hazardous 

Less than significant adverse impact 
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Material Spill Prevention Plan will be prepared. 
The Hazardous Material Spill Prevention Plan 

Alternative 3 Reduced Water Surface Elevation Mitigation Measure HAZ-1 and HAZ-2 required. Less than significant adverse impact 
Alternative 4 Heavy Equipment Excavation Mitigation Measure HAZ-1 and HAZ-2 required. Less than significant adverse impact 
Alternative 5: Planned Deviation/No Federal Action Sediment 
Management Project 

No mitigation Measures required. No impact  

Alternative 6: No Planned Deviation/Federal Action Sediment 
Management Project 

Mitigation Measure HAZ-1 and HAZ-2 required. Less than significant adverse impact 

Impact HAZ-2: Would the project impair implementation of or 
physically interfere with an adopted emergency response plan or 
emergency evacuation plan? 

  

Alternative 1 No Federal Action/No Project No mitigation measures required. No impact. 
Alternative 2 Proposed Action HAZ-3: Prior to the start of construction the 

applicant will coordinate with the Corps and 
prepare an Emergency Evacuation Plan that 
contains procedures for the demobilization of 
construction equipment and evacuation of 
personnel from the study area in the event of a 
pending significant storm event or other 
emergency, that jeopardizes the safety of 
personnel or equipment.. 

Less than significant adverse impact 

Alternative 3 Reduced Water Surface Elevation Mitigation Measure HAZ-3 required Less than significant adverse impact 
Alternative 4 Heavy Equipment Excavation Mitigation Measure HAZ-3 required Less than significant adverse impact 
Alternative 5: Planned Deviation/No Federal Action Sediment 
Management Project 

No Mitigation Measures required. No impact. 

Alternative 6: No Planned Deviation/Federal Action Sediment 
Management Project 

Mitigation Measure HAZ-3 required Less than significant adverse impact 

IMPACT HAZ-3: Would the project expose people or structures to a 
significant risk of loss, injury or death involving wild land fires? 

  

Alternative 1 No Federal Action/No Project No mitigation measures required. No impact. 
Alternative 2 Proposed Action Mitigation Measure HAZ-3 required Less than significant adverse  impact 
Alternative 3 Reduced Water Surface Elevation Mitigation Measure HAZ-3 required Less than significant adverse  impact 
Alternative 4 Heavy Equipment Excavation Mitigation Measure HAZ-3 required Less than significant adverse  impact 
Alternative 5: Planned Deviation/No Federal Action Sediment 
Management Project 

No Mitigation Measures required. No impact. 

Alternative 6: No Planned Deviation/Federal Action Sediment 
Management Project 

Mitigation Measure HAZ-3 required Less than significant adverse impact 
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Hydrology/Water Quality  

HWQ-1: Would the project violate Regional Water Quality Control 
Board Water Quality standards or waste discharge standards. 

  

Alternative 1 No Federal Action/No Project No mitigation measures required. No impact. 
Alternative 2 Proposed Action Mitigation Measures HAZ-1 and HAZ-2 

required. 
Less than significant adverse  impact 

Alternative 3 Reduced Water Surface Elevation Mitigation Measures HAZ-1 and HAZ-2 
required. 

Less than significant adverse impact 

Alternative 4 Heavy Equipment Excavation Mitigation Measures HAZ-1 and HAZ-2 
required. 

Less than significant adverse impact 

Alternative 5: Planned Deviation/No Federal Action Sediment 
Management Project 

No mitigation measures required. No impact. 

Alternative 6: No Planned Deviation/Federal Action Sediment 
Management Project 

Mitigation Measures HAZ-1 and HAZ-2 
required. 

Less than significant adverse impact 

HWQ-2: Would the project significantly deplete groundwater 
supplies or interfere with groundwater recharge, such that there 
would be a net deficit in aquifer volume or a lowering of the local 
groundwater table? 
 

  

Alternative 1 No Federal Action/No Project No mitigation measures required. No impact. 
Alternative 2 Proposed Action No mitigation measures required. Beneficial impact 
Alternative 3 Reduced Water Surface Elevation No mitigation measures required. Beneficial impact 
Alternative 4 Heavy Equipment Excavation No mitigation measures required. Beneficial impact 
Alternative 5: Planned Deviation/No Federal Action Sediment 
Management Project 

No mitigation measures required. Beneficial impact 

Alternative 6: No Planned Deviation/Federal Action Sediment 
Management Project 

No mitigation measures required. Beneficial impact 

IMPACT HWQ-3: Would the project substantially alter the existing 
drainage pattern of the site or area, including through the 
alteration of the course of a stream or river, in a manner which will 
result in substantial erosion or siltation on or off site? 

  

Alternative 1 No Federal Action/No Project No mitigation measures required. No impact. 
Alternative 2 Proposed Action Mitigation Measure GEO-1 and GEO-2 

required.  
Less than significant adverse impact 

Alternative 3 Reduced Water Surface Elevation Mitigation Measure GEO-1 and GEO-2 
required. 

Less than significant adverse impact 
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Alternative 4 Heavy Equipment Excavation Mitigation Measure GEO-1 and GEO-2 
required. 

Less than significant adverse impact 

Alternative 5: Planned Deviation/No Federal Action Sediment 
Management Project 

Mitigation Measure GEO-1 required. No impact. 

Alternative 6: No Planned Deviation/Federal Action Sediment 
Management Project 

Mitigation Measure GEO-2 required. Less than significant adverse impact 

HWQ-4: Would the project significantly alter the existing drainage 
pattern of the site or area, including through the alteration of the 
course of a stream or river, or substantially increase the rate or 
amount of surface runoff in a manner which would result in 
flooding on or offsite? 

  

Alternative 1 No Federal Action/No Project No mitigation measures required. No impact. 
Alternative 2 Proposed Action Mitigation Measure HAZ-3 required. Less than significant adverse impact 
Alternative 3 Reduced Water Surface Elevation Mitigation Measure HAZ-3 required. Less than significant adverse impact 
Alternative 4 Heavy Equipment Excavation Mitigation Measure HAZ-3 required. Less than significant adverse impact 
Alternative 5: Planned Deviation/No Federal Action Sediment 
Management Project 

No mitigation measures required. No impact. 

Alternative 6: No Planned Deviation/Federal Action Sediment 
Management Project 

Mitigation Measure HAZ-3 required. Less than significant adverse impact 

HWQ-5: Would the project create or contribute runoff which would 
exceed the capacity of existing or planned storm water drainage 
systems or provide substantial additional sources of polluted 
runoff? 

  

Alternative 1 No Federal Action/No Project No mitigation measures required. No impact. 
Alternative 2 Proposed Action Mitigation Measure GEO-1 and GEO-2 

required. 
Less than significant adverse impact 

Alternative 3 Reduced Water Surface Elevation Mitigation Measure GEO-1 and GEO-2 
required. 

Less than significant adverse  impact 

Alternative 4 Heavy Equipment Excavation Mitigation Measure GEO-1 and GEO-2 
required. 

Less than significant adverse impact 

Alternative 5: Planned Deviation/No Federal Action Sediment 
Management Project 

Mitigation Measure GEO-1 required. Less than significant adverse impact 

Alternative 6: No Planned Deviation/Federal Action Sediment 
Management Project 

Mitigation Measure GEO-2 required. Less than significant adverse impact 

HWQ-6: Will the project place within a 100 year flood hazard 
structures which would impede or redirect flood flows? 

  

Alternative 1 No Federal Action/No Project No mitigation measures required. No impact. 
Alternative 2 Proposed Action Mitigation Measure HAZ-3 required. Less than significant adverse  impact 
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Alternative 3 Reduced Water Surface Elevation Mitigation Measure HAZ-3 required. Less than significant adverse impact 
Alternative 4 Heavy Equipment Excavation Mitigation Measure HAZ-3 required. Less than significant adverse impact 
Alternative 5: Planned Deviation/No Federal Action Sediment 
Management Project 

No mitigation measures required. No impact. 

Alternative 6: No Planned Deviation/Federal Action Sediment 
Management Project 

Mitigation Measure HAZ-3 required. Less than significant adverse impact 

HWQ-8: Would the project expose people or structures to a 
significant risk of loss, injury or death involving flooding, 
including flooding as a result of the failure of a levee or dam? 

  

Alternative 1 No Federal Action/No Project No mitigation measures required No impact. 
Alternative 2 Proposed Action No mitigation measures required Less than significant adverse impact 
Alternative 3 Reduced Water Surface Elevation No mitigation measures required Less than significant adverse impact 
Alternative 4 Heavy Equipment Excavation No mitigation measures required Less than significant adverse impact 
Alternative 5: Planned Deviation/No Federal Action Sediment 
Management Project 

No mitigation measures required Less than significant adverse impact 

Alternative 6: No Planned Deviation/Federal Action Sediment 
Management Project 

No mitigation measures required Less than significant adverse impact 

Land Use 

L-1: Potential to physically divide an established community.   

Alternative 1 No Federal Action/No Project No mitigation measures required.  No impact  
Alternative 2 Proposed Action No mitigation measures required. Less than significant adverse impact 
Alternative 3 Reduced Water Surface Elevation No mitigation measures required. Less than significant adverse impact 
Alternative 4 Heavy Equipment Excavation No mitigation measures required Less than significant adverse impact 
Alternative 5: Planned Deviation/No Federal Action Sediment 
Management Project 

No mitigation measures required Less than significant adverse impact 

Alternative 6: No Planned Deviation/Federal Action Sediment 
Management Project 

No mitigation measures required Less than significant adverse impact 

L-2: Potential to conflict applicable land use plans and policies.    
Alternative 1 No Federal Action/No Project No mitigation measures required. No impact 
Alternative 2 Proposed Action No mitigation measures required. No impact 
Alternative 3 Reduced Water Surface Elevation No mitigation measures required. No impact 
Alternative 4 Heavy Equipment Excavation No mitigation measures required. No impact 
Alternative 5: Planned Deviation/No Federal Action Sediment 
Management Project 

No mitigation measures required. No impact 

Alternative 6: No Planned Deviation/Federal Action Sediment 
Management Project 

No mitigation measures required. No impact 
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Noise 

N-1: Would the project result in an exposure of persons to or 
generation of noise levels in excess of standards established in 
the local general plan or noise ordinance, or applicable standards 
of other agencies? 

  

Alternative 1 No Federal Action/No Project No mitigation measures required. No impact 
Alternative 2 Proposed Action No mitigation measures required. Less than significant adverse impact 
Alternative 3 Reduced Water Surface Elevation No mitigation measures required. Less than significant adverse impact 
Alternative 4 Heavy Equipment Excavation No mitigation measures required. Less than significant adverse impact 
Alternative 5: Planned Deviation/No Federal Action Sediment 
Management Project 

No mitigation measures required. No impact 

Alternative 6: No Planned Deviation/Federal Action Sediment 
Management Project 

No mitigation measures required. Less than significant adverse impact 

N-2: Would the project cause a substantial temporary or periodic 
increase in ambient noise levels in the project vicinity above levels 
existing without the project? 

  

Alternative 1 No Federal Action/No Project No mitigation measures required. No impact 
Alternative 2 Proposed Action No mitigation measures required. Less than significant adverse impact 
Alternative 3 Reduced Water Surface Elevation No mitigation measures required. Less than significant adverse impact 
Alternative 4 Heavy Equipment Excavation No mitigation measures required. Less than significant adverse impact 
Alternative 5: Planned Deviation/No Federal Action Sediment 
Management Project 

No mitigation measures required. No impact 

Alternative 6: No Planned Deviation/Federal Action Sediment 
Management Project 

No mitigation measures required. Less than significant adverse impact 

N-3 Will the project expose persons to or generation of excessive 
groundborne vibration or groundborne noise levels? 

  

Alternative 1 No Federal Action/No Project No mitigation measures required. No impact 
Alternative 2 Proposed Action No mitigation measures required. Less than significant adverse impact 
Alternative 3 Reduced Water Surface Elevation No mitigation measures required. Less than significant adverse impact 
Alternative 4 Heavy Equipment Excavation No mitigation measures required. Less than significant adverse impact 
Alternative 5: Planned Deviation/No Federal Action Sediment 
Management Project 

No mitigation measures required. No impact 

Alternative 6: No Planned Deviation/Federal Action Sediment 
Management Project 

No mitigation measures required. Less than significant adverse impact 

Traffic/Transportation 

T-1: Would the project be in conflict with an applicable plan, 
ordinance or policy establishing measures of effectiveness for the 
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performance of the circulation system, taking into account all 
modes of transportation including mass transit, and non-
motorized travel and relevant components of the circulation 
system, including but not limited to intersections, streets, 
highways and freeways, pedestrians and bicycle paths and mass 
transit. 
Alternative 1 No Federal Action/No Project No mitigation measures required. No impact. 
Alternative 2 Proposed Action T-1: To minimize traffic impacts within the study 

area the following truck hauling coordination 
measures will be implemented.  

1. Provide the County of Riverside, City of 
Corona, and California Department of 
Transportation the detailed project descriptions 
which include: 

• Identify hours of construction and 
hours for deliveries. 

• Identify haul routes. 
• Identify location of staff parking for the 

construction period. 
• Identify the location of material 

storage. 
• Details for the work at site access 

locations. 

2. The project shall develop a procedure to 
notify the following agencies and public: 

• Emergency services affected by 
construction in the study area of 
possible lane and local access 
closures and the potential for traffic 
delays during construction. 

• The City of Corona Traffic 
management Center to assist in 
moderating congestion on local 
streets. 

• Corona Norco unified School District of 
possible temporary traffic congestion. 

Less than significant adverse impact 
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• Transit providers of possible 
temporary traffic congestion 

• The community at-large of the 
construction limits/duration and timing 

3. The project will schedule receipt of 
construction materials during non‐peak travel 
periods (9:15 AM to 3:45 PM), to the extent 
possible. 

4. The project will require the construction 
workers to park on the predetermined off-street 
parking area specified by the applicant. 

5. The project will work with the City of Corona 
Engineer and Traffic Management Center to 
identify days of heavy truck traffic volumes on 
roadways within the City. Because of the heavy 
directionality of traffic flow and the City’s ability 
to manage traffic 

Alternative 3 Reduced Water Surface Elevation Mitigation Measure T-1 required. Less than significant adverse impact 
Alternative 4 Heavy Equipment Excavation  Mitigation Measure T-1 required Less than significant adverse impact 
Alternative 5: Planned Deviation/No Federal Action Sediment 
Management Project 

No mitigation measures required No impact  

Alternative 6: No Planned Deviation/Federal Action Sediment 
Management Project 

Mitigation Measure T-1 required Less than significant adverse impact 

Tribal Resources    

TR-1: Would the project cause a substantial adverse change in the 
significance of a tribal cultural resource as either a site, feature, 
place, cultural landscape that is geographically defined in terms of 
the size and scope of the landscape, sacred place, or object with 
value to a California Native American Tribe and that is listed or 
eligible for listing in the California Register, Historical Resources, 
or in a local register of historical resources? 

  

Alternative 1 No Federal Action/No Project No Mitigation Measures required No Impact 
Alternative 2 Proposed Action Environmental Commitment CR-5: Prior to 

start of any ground-disturbing activities, a 
Native American monitor will observe all 

Less than significant adverse impact 
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ground-disturbing activities. The monitor shall 
be obtained from a Tribe that is traditionally and 
culturally affiliated with the area, according the 
NAHC list. The monitor shall be empowered to 
halt or redirect ground-disturbing activities away 
from the vicinity of a discovery until the qualified 
archaeologist has evaluated the discovery and 
determined appropriate treatment. Monitoring 
may be reduced or discontinued, based on 
observations of subsurface soil stratigraphy 
and/or the presence of older C-horizon 
deposits. 

Alternative 3 Reduced Water Surface Elevation Environmental Commitment CR-5 required  Less than significant adverse impact 
Alternative 4 Heavy Equipment Excavation Environmental Commitment CR-5 required Less than significant adverse impact 
Alternative 5: Planned Deviation/No Federal Action Sediment 
Management Project 

Environmental Commitment CR-5 required Less than significant adverse impact 

Alternative 6: No Planned Deviation/Federal Action Sediment 
Management Project 

Environmental Commitment CR-5 required Less than significant adverse impact 

TR-2: Would the project cause a substantial adverse change in the 
significance of a tribal cultural resource as either a site, feature, 
place, cultural landscape that is geographically defined in terms of 
the size and scope of the landscape, sacred place, or object with 
value to a California Native American Tribe and that is a resource 
determined by the lead agency in its discretion and supported by 
substantial evidence to be significant and which the lead agency 
considers the significance of the resource to a California Native 
American tribe. 

  

Alternative 1 No Federal Action/No Project No Mitigation Measures required No impact  
Alternative 2 Proposed Action Environmental Commitment CR-5 required Less than significant adverse impact 
Alternative 3 Reduced Water Surface Elevation Environmental Commitment CR-5 required Less than significant adverse impact 
Alternative 4 Heavy Equipment Excavation Environmental Commitment CR-5 required Less than significant adverse impact 
Alternative 5: Planned Deviation/No Federal Action Sediment 
Management Project 

Environmental Commitment CR-5 required Less than significant adverse impact 

Alternative 6: No Planned Deviation/Federal Action Sediment 
Management Project 

Environmental Commitment CR-5 required Less than significant adverse impact 
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 INTRODUCTION  

 Authority  

Prado Dam was authorized by the Flood Control Act of June 22, 1936, Public Law 74-
738, as amended.  Pursuant to Section 401 of the Water Resources and Development 
Act of 1986, improvements to Prado Dam were incorporated into a larger, more 
comprehensive flood risk management project, referred to as the Santa Ana River 
Mainstem Project, or Federal Project. Improvements are being constructed at the Prado 
Dam to increase the capacity of the reservoir and the ability of Prado Dam to release 
higher flows during large storm events. As operator and manager of the Prado Dam, the 
U.S. Army of Engineers (Corps) is responsible for evaluating requests to use Federal 
land in the Prado Basin and to determine whether such requests are: (1) compatible 
with the Federal Project, laws, regulations and policies and (2) when such use will be in 
the interest of the Government and/or the public. The Corps may consider and permit 
non-Federal use of Federal land for non-recreational purposes (such as for the 
proposed Sediment Management Project) pursuant to 10 U.S.C. 2668. 

The operation of Prado Dam is conducted in accordance with the Prado Dam Water 
Control Plan. The Water Control Plan generally describes how the reservoir would be 
regulated and incorporates allowable flexibility for a broad variety of runoff and climatic 
conditions to achieve the authorized pool elevations and conditions. Additionally, the 
Water Control Plan contains a provision authorizing the operating agency to deviate 
temporarily from the operations prescribed in an approved Water Control Plan when 
necessary to alleviate critical situations or to realize increased benefits during an 
operation season without significantly affecting the fulfillment of the authorized purpose. 
Deviations generally fall into three categories: emergency, unplanned and planned 
deviations.  

• Emergency Deviations: An emergency deviation from an approved Water Control 
Plan is one that is required to mitigate an immediate threat to public health and 
safety, property or to the environment.  

• Unplanned Deviations: Each approved Water Control Plan generally contains 
provision for dealing with a wide range of unplanned occurrences that are not 
considered emergencies. These unplanned activities include construction and 
maintenance activities, inspections or flood control needs. Such deviations 
generally last from a few hours to a few days.  

• Planned Deviations: Planned Deviations cover other deviations not addressed by 
emergency or unplanned deviation. Planned Deviations are categorized into two 
types-Planned Minor and Planned Major. A Planned Minor Deviation is limited by 
a flood control pool elevation not varying more than 2 feet from the water surface 
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elevation under the approved Water Control Plan or the storage difference from 
approved Water Control Plan will not exceed 5% of the total storage. All other 
planned deviations are considered Major Deviations.  

Regardless of the type of deviation, the basic tenets of a deviation must adhere to safe 
operation that includes; operation/structural integrity, not endangering  the dam, 
mitigating the risk of downstream flooding, not unnecessarily storing water in the pool 
and not compromising the safety of persons or property downstream.  

 Need and Purpose  

Planned Deviation  

Need: Southern California has been enduring, and continues to endure, a severe multi-
year drought. OCWD relies on local and imported sources to provide water to their 
customers. Santa Ana River base flows have declined by nearly 50 percent over the 
past 10 years. This represents a significant loss of local water supply to Orange County. 
Storm water recharge is a vital local source of water supply to Orange County.  Due to 
the extremely dry conditions in the Santa Ana Watershed, the Orange County 
Groundwater Basin has experienced overdraft increases from 179,000 acre-feet to 
381,000 acre-feet in the years from June 2012 to June 2015. The Orange County Water 
District Groundwater Management Plan identifies a maximum accumulated overdraft 
target of 500,000 acre-feet. Without additional local water supplies, the Orange County 
Groundwater Basin would approach maximum accumulated overdraft, requiring 
reductions in groundwater withdrawals and an increase in imported water supplies from 
an already stressed import water system.  

At this time there is limited availability of imported water supply to southern California. 
Supplies available to southern California from the State Water Project are subject to 
drought and environmental restrictions in the Sacramento Delta (Metropolitan Water 
District Urban Water Management Plan, 2016). In the short-term, Colorado River water 
supplies can make up a portion of the difference.  However, unless the Colorado River 
Watershed experiences a series of above average rainfall years, this source of water 
supply would also be at risk. Given the limited imported water supplies from Northern 
California and the Colorado River, OCWD has indicated its need to use local water 
supplies.  

Purpose: The purpose of this Planned Deviation is increase the volume of water 
capture behind Prado Dam during flood seasons to assist OCWD to increase their local 
water supplies to help reduce the overdraft and their reliance on imported water sources 
for a five-year period through the 2022/2023 flood season.  
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Sediment Management Demonstration Project 

Need: From 1941 to 2008 approximately 25,000-acre feet of water conservation volume 
has been lost below the elevation of 505 ft. due to sediment aggradation with the Prado 
Basin. More recently, between 1989 and 2008, sediment aggradation has resulted in 
the loss of 349 acres of storage area below elevation 505 ft. This trend shows that the 
water conservation pool capacity has shrunk and is continuing to shrink over time due to 
sediment deposition.  

Purpose: The proposed Sediment Management Demonstration Project would remove 
up to 120,000 cubic yards of sediment from the Prado Basin. A total of 17, 500 cubic 
yards of the sediment would be removed for purposes of offsetting effects of a potential 
increase in sediment deposition (estimated to be up to 3,500 cubic yards per year) that 
could occur due to the implementation of the five year Planned Deviation request.  The 
purpose of the removal of the remaining 102,500 cubic yards of sediment and 
subsequent monitoring would be to collect and analyze data to help identify practical 
methods for the implementation of a potential long-term sediment management program 
within Prado Basin that is being considered as part of the Prado Basin Feasibility Study.   

 CEQA Objectives 

Section 15124 of the CEQA Guidelines requires the Lead Agency to identify project 
objectives to help identify a reasonable range of alternatives to the project to evaluate in 
an EIR and to assist decision makers in preparing findings or a statement of overriding 
considerations if necessary. Below are the CEQA objectives for the Planned Deviation 
and Sediment Management Demonstration Project.  

• Increase the elevation of the Prado Dam buffer pool during the flood season for 
five years to allow up to 10,500 acre feet of additional storm water capture 
capacity.   

• Implement a Sediment Management Demonstration Project that would explore 
heavy equipment excavation methods and hydraulic dredging methods to 
remove up to 120,000 cubic yards of sediment from the Prado Basin to help 
recover lost water conservation storage capacity and to help collect data, 
evaluate and plan for a potential future long-term sediment management 
program within the Prado Basin.    

 Agency Roles   

Pursuant to the National Environmental Policy Act (NEPA) and California Environmental 
Quality Act (CEQA), the U.S. Army Corps of Engineers (Corps) and the Orange County 
Water District (OCWD) has prepared a joint Environmental Impact 
Report/Environmental Assessment (EIR/EA) for a proposed Five Year (2018-2023) 
Planned Deviation from the Prado Dam Interim Water Control Plan (Planned Deviation) 
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and the implementation of Sediment Management Demonstration Project (Sediment 
Management Project), collectively referred to as the Proposed Project.  

This EIR/EA has been prepared in accordance with the requirements of the NEPA [42 
United States Code {USC} 4341 et seq.], and in conformance with the Council for 
Environmental Quality (CEQ) regulations (40 CFR. Parts 1500-1508) and the Corps 
NEPA implementing regulations (33 CFR Parts 230 and 320-332). The document also 
fulfills the requirements of the CEQA [California Public Resources Code {PRC} 21000 et 
seq.], and the State CEQA Guidelines [California Administrative Code {CAC} 15000 et 
seq.] and the OCWD CEQA Procedures. 

40 CFR Section 1508.16 of CEQ’s regulations defines the lead agency as, “the agency 
or agencies preparing or having taken primary responsibility for preparing the 
environmental impact statement.”  Section 21067 of the CEQA Guidelines defines the 
lead agency as, “the public agency which has the principal responsibility for carrying out 
or approving a project which may have a significant effect upon the environment.” The 
Corps is the NEPA lead agency and the OCWD is the CEQA lead agency.  

 Public Consultation  

The scope of the EIR/EA was determined by the Corps and OCWD and also includes 
issues identified by other agencies and the public in response to the Initial Study/Notice 
of Preparation (IS/NOP). The IS/NOP was circulated for public review from April 26, 
2016 to May 26, 2016 and was made available to various Federal, State regional and 
local governmental agencies and other interested parties who were contacted to inform 
them of the proposed Planned Deviation and the proposed Sediment Management 
Project and to solicit comments regarding its implementation. The IS/NOP, along with 
comment letters received are included in Appendix A of this Draft EIR/EA. 

This DEIR/EA includes an evaluation of 12 environmental issue areas and other NEPA- 
and CEQA-mandated issues (e.g., cumulative impacts, growth-inducing impacts). The 
12 environmental issue areas are as follows: 

• Aesthetics 
• Air Quality  
• Biological Resources  
• Cultural Resources  
• Geology 
• Greenhouse Gas Emission 
• Hydrology 
• Hazards/Hazardous Materials  
• Land Use  
• Noise  
• Transportation  
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• Environmental Justice  
• Tribal Resources  

 Review of the Draft EIR/EA 

Upon completion of the Draft EIR/EA, the OCWD filed a Notice of Completion with the 
State Office of Planning and Research to begin the 45-day public review period (Public 
Resources Code, Section 21161). Concurrent with the Notice of Completion, the OCWD 
distributed a Notice of Availability in accordance with CEQA Guidelines. The Draft 
EIR/EA was made available to responsible and trustee agencies, other affected 
agencies, surrounding cities and municipalities, and all interested parties requesting a 
copy of the Draft EIR/EA. 

 Public Comments and Response to Comments  

The Draft EIR/EA was circulated for public review from August 31, 2017 to October 14, 
2017.  During the public review period, comments were received on the Draft EIR/EA 
which have been incorporated into the Final EIR/EA and are included in Appendix H. 
Below is a listing of the public agencies that provided comments on the Draft EIR/EA. 

Table 2: List of Comment Letters/E-Mails    

Sender Date Received 

California State Clearinghouse October 17, 2017 

Orange County Public Works   October 3, 2017  

Regional Water Quality Control Board  October 13, 2017  

Northwest Mosquito and Vector Control 
District  

September 8, 2017 

California Native American Heritage 
Commission  

October 3, 2017 

River View Golf  April 5, 2016 

United States Fish and Wildlife Service  October 20, November 11, 
December 4 and 5 2017 
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 PROJECT DESCRIPTION 

 Revision to Time Period for Proposed Five Year Planned Deviation to the 
Prado Dam Water Control Plan 

The time period for the Five Year Deviation element as presented in the Draft 
Environmental Impact Report/ Environmental Assessment (EIR/EA) extended from the 
2017/2018 flood season (October 1st to February 28) through the 2021/2022 flood 
season.  Due to an extended environmental review process, as well as absence of 
sufficient rainfall, there was no opportunity to hold water above the current approved 
elevation of 498’ during the 2017/2018 flood season. Therefore, to allow the deviation to 
be implemented for five entire flood seasons, consistent with the effects analysis, the 
time frame of the five-year deviation to the Prado Dam Water Control Plan has been 
revised to extend from October 1, 2018 through the end of February, 2023.  This 
proposed change has been coordinated with the U.S. Fish and Wildlife Service and is 
reflected in the project’s Biological Opinion. No revisions are proposed for the 
implementation of the Sediment Management Demonstration Project, which would still 
occur concurrently with the Deviation.  
 
The change to the implementation period of the five-year deviation to the Prado Dam 
Water Control Plan does not substantially change the existing or future condition 
evaluated in the Draft EIR/EA.  It does not introduce new or additional information that 
would result in new significant project or cumulative impacts or require new mitigation 
measures or increase the severity of any environmental impact identified the Draft 
EIR/EA that would affect its analyses or conclusions.  It does not result in significant 
new information that would deprive the public opportunities to comment on new 
potential significant impacts. Therefore, the document is not being recirculated for 
additional public review as a result of this change.  The Final EIR/EA, however, will be 
provided to the public for informational purposes. 

 Location  

Planned Deviation/Sediment Management Demonstration Project  

The study area includes all areas to be directly or indirectly effected by the Planned 
Deviation and the Sediment Management Demonstration Project (Proposed Action). 
The area of direct effects includes the area within Prado Basin between elevation 470 ft. 
and elevation 505 ft., the sediment removal channel, the sediment storage site, and the 
project access road. The area of indirect effect includes the Santa Ana River upstream 
of elevation 505 ft. to the Santa Ana River/River Road Bridge crossing (elevation 530 ft.) 
and Reach 9 of the Santa Ana River. The study area is shown in Figure 1.   

The upstream extent of the study area within Prado Basin was determined to be the 
Santa Ana River/River Road Bridge crossing.  This location was selected because it
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fully encompasses the extent of the expected area of influence of the proposed Five 
Year Planned Deviation. This upstream boundary is also located immediately upstream 
of the OCWD wetlands diversion which provides the last opportunity to divert flow, and 
sediment, from the Santa Ana River before it flows into the main basin area.  The 
current modeling and analysis includes the operation of the diversion and is a practical 
location for monitoring efforts that would be associated with the Proposed Action. 

The downstream extent of the study area below Prado Dam was determined to be the 
portion of the Santa Ana River known as Reach 9.  The channel invert at the 
downstream end of Reach 9 is controlled by a drop structure near the Santa Ana 
River/Weir Canyon Road crossing.  Additionally, the Santa Ana River below Weir 
Canyon is controlled by improved side slopes and the regular placement of drop 
structures and channel invert stabilizers.  No direct affects (channel incision and bank 
erosion) are expected to occur from the Proposed Action in Reach 9.  This location was 
selected because it does provide a barrier which controls these affects should they 
unexpectedly occur.  This segment of the river provides a practical location for the 
downstream limit relevant to the modeling and monitoring efforts associated with the 
Proposed Action. 

The study area consists of lands owned by the Federal government and OCWD. 
Specifically, the site where the sediment removal channel would be constructed and 
operated is owned by OCWD, with the Corps having a flood easement over the 
property. The location of the sediment processing and storage site and project access 
road is owned by the Federal government.  

Sediment Removal OCWD Diversion Channel  

The proposed sediment removal activities at the OCWD Diversion Channel are 
authorized by United States Fish and Wildlife Service (FWS-WRIV-11BO269-12FO166), 
U.S. Army Corps of Engineers (SPL-2012-00084-CLD), California Department Fish and 
Wildlife (1600-2011-0148-R6) and Regional Water Quality Control Board (30-2011-12) 
to conduct routine maintenance activities at the Prado Wetlands which includes up to 
35,000 cubic yards of sediment allowed to be removed annually from the diversion 
channel and the Santa Ana River. No further federal action or state permits are needed. 
For CEQA purposes, the sediment removal activities have been included in the EA/EIR 
for information disclosure and to evaluate potential traffic impacts from the hauling of 
the sediment to the El Sobrante Landfill, in-lieu of using it to resurface the access roads, 
as the activity is currently permitted for. As shown in Figure 3, the sediment removals 
would occur downstream of River Road Bridge at the OCWD Diversion Channel 
confluence with the Santa Ana River. 
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 Background  

Prado Dam is an earth-filed dam that was constructed by the Corps in 1941. Prado 
Dam’s primary purpose is flood control for the Santa Ana River Watershed. Prado 
Dam’s secondary purpose is water conservation. OCWD has worked with the United 
States Army Corps of Engineers for over 30 years to conserve storm water at Prado 
Dam.  Storm water conservation occurs in a manner that does not affect the primary 
flood risk management purpose and operation of Prado Dam.  The water conservation 
program at Prado Dam started at a small scale and is currently approved for temporary 
storm water capture up to elevation 489 ft. in the flood season and up to 505 ft. during 
the non-flood season. The total volume of water that can be temporarily held in the 
buffer pool under the current program is still a relatively small portion of the total dam 
storage capacity (less than 15 percent).  Water temporarily captured at Prado Dam is 
released to the Santa Ana River and utilized at OCWD’s downstream recharge facilities 
to replenish the Orange County Groundwater Basin.  The current program is 
implemented in accordance with a Memorandum of Agreement (MOA) between the 
Corps and OCWD dated July 7, 2006.  The MOA defines the roles and responsibilities 
of each party.  Per the MOA, OCWD reimburses the Corps annually for the separable 
costs associated with the Corps’ operation and maintenance of Prado Dam for water 
conservation.  Additionally, the MOA requires OCWD to implement required 
environmental mitigation obligations related to the water conservation program. 

Current OCWD water conservation is subject to a Biological Opinion issued by the 
United States Fish and Wildlife Service (USFWS). The USFWS issued Biological 
Opinion (BO) 1-6-95-F-28 on April 20, 1995 in relation to non-flood season water 
conservation at Prado Dam up to elevation 505 feet.  The BO specifies various 
commitments required of OCWD, including contributing $1,000,000 to establish a fund 
to be used to remove Arundo donax in the Santa Ana Watershed and providing for a 
staff person for vireo management.  The BO also specified that from March 1 to August 
30 of each year, OCWD would accommodate a flow of 500 cfs, or a flow that equals 
OCWD’s maximum recharge capacity, whichever is greater, up to a pool elevation of 
505 feet.  The 500 cfs recharge rate in OCWD’s downstream facilities applies when the 
Prado water surface elevation is greater than 498 feet.  The BO also states that it is in 
the agencies interests to reduce the outflow from Prado Dam below 500 cfs, OCWD and 
the USFWS must both approve the new outflow rate.  In January 2017 and previous 
years, OCWD has requested a reduced flow rate due to clogging of OCWD’s recharge 
facilities.  Clogging occurs when fine-grained sediment conveyed with Santa Ana River 
water to OCWD’s recharge facilities settles onto the bottom of the recharge facilities.  
The accumulated fine-grained sediment has a lower permeability than the native 
sediment in the recharge basin, and the accumulated sediment reduces the percolation 
or infiltration rate of the basin.  In the 22 years since the BO was issued, streambed 
conditions in the SAR downstream of Prado Dam changed. A decrease in sand and 



   

2-5 
 

armoring of the channel has reduced the capacity of water to infiltrate to the aquifer. A 
flow of 500 cfs from Prado Dam can no longer be recharged by OCWD recharge 
facilities in the period from March through August. Because of the reduced ability to 
percolate water in the streambed, OCWD would be able to accommodate flows of no 
greater than 350 cfs between March 1 and August 30.  In the time period of October to 
February, OCWD is often able to maintain an overall SAR recharge water capacity of 
500 cfs.  However, in March, experience has shown that clogging of the recharge 
facilities causes OCWD’s recharge capacity to decline to 350 cfs.  The 350 cfs recharge 
capacity is typically the limit of recharge facilities. Therefore, OCWD is requesting a 
maximum release rate of 350 cfs from March 1 to August 30 to maintain adequate 
groundwater recharge rates during the spring and summer months for the period of the 
Planned Deviation. The regulation of Prado Dam is conducted in accordance with the 
2003 Prado Dam Interim Water Control Plan (Water Control Plan). In order to 
temporarily deviate from the operations prescribed in an approved Water Control Plan, 
approval of Planned Deviation by the Corps would be necessary.  A Planned Deviation 
must still adhere to safe regulation and operation of Prado Dam that includes structural 
integrity, not compromising flood risk management objections, no permanent storage of 
water behind the dam, and not compromising the safety of persons or property owners.   

 Planned Deviation to Prado Dam Water Control Plan 

In response to significant decreases in base flows of the Santa Ana River, prolonged 
drought condition and limited availability of imported water supplies, OCWD has 
requested a Planned Deviation to the current Prado Dam Water Control Plan. This 
deviation would allow for an increase in the elevation of the buffer pool during the flood 
season, (October 1st to February 28/29) from water surface elevation 498 ft. up to water 
surface elevation of 505 ft. Additionally, OCWD is requesting a reduced discharge rate 
of 350 cfs on average from Prado Dam from March 1 to August 30 to maximize 
groundwater recharge potential. In the event flood storage capacity is required March 1 
to August 30, the release rates from Prado Dam would be at the sole discretion of the 
Corps and would be determined based on judgment informed by precipitation and inflow 
forecasts and real-time measurements of rainfall and stream flow data. The Planned 
Deviation would extend for five years beginning with the 2018/2019 flood season. 
During the non-flood season, the buffer pool would continue to operate at a maximum 
water elevation of 505 ft. The increase in the buffer pool during the flood season would 
provide up to approximately 10,000 acre-feet of additional temporary storm water 
capture capacity. Based on modeling conducted by Corps for the Prado Basin 
Feasibility Study, increasing the buffer pool to water elevation 505 ft. would on average 
result in an opportunity to conserve and recharge approximately 6,000 acre-feet of 
additional water per year.  Implementation of the Planned Deviation would have the 
potential to result in higher elevation pooling and additional days of inundation in the 
Prado Basin. To estimate the additional days of inundation, Michael Baker International 
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Company evaluated results from an HEC-5 computer model used by the Corps in its 
analysis of different water conservation levels at the Prado Dam. Two inflow scenarios 
were developed, one for 2021 conditions and one for future 2071 conditions. For this 
analysis, the 2021 conditions were used. The Supplemental Water Conservation 
Analysis is presented in its entirety in Appendix B. The average additional days of 
inundation due to the proposed Planned Deviation estimated to occur in the Prado 
Basin by month are shown in Table 3. Areas within the Prado Basin that are bounded 
by the contours of 498 ft. and 505 ft. are shown in Figure 2. 

Table 3: Average Days of Inundation at Prado Basin for Existing Condition and 
with Buffer Pool at 505 ft. During Flood Season (Alternative 2) 

                       

Time Period 

days of inundation above selected pool elevations   
{increase from existing water conservation shown in red}  

470'  480'  490'  494'  498'  500'  505'  510'  520'  530'  540'  
                        

av
er

ag
e 

m
on

th
ly

 R
an

ge
 

October 
2 - 3 1 - 3 1 - 2 0 - 1 0  0  0  0  0  0  0  
0 - 1 0 - 1 0 - 1 0  0  0  0  0  0  0  0  

November 
8 - 12 6 - 10 5 - 8 2 - 4 1  0 - 1 0  0  0  0  0  

0  0  0  0  0 - 1 0 - 1 0  0  0  0  0  

December 
12 - 16 11 - 15 10 - 14 7 - 11 4 - 8 3 - 6 0 - 1 0  0  0  0  
0 - 1 0 - 1 1  2  4 - 7 3 - 6 0  0  0  0  0  

January 
19 - 25 18 - 24 16 - 22 13 - 20 10 - 17 8 - 14 1 - 2 0  0  0  0  
1 - 3 2 - 4 3 - 4 4 - 6 8 - 15 7 - 13 1  0  0  0  0  

February 
19 - 26 18 - 26 17 - 25 15 - 23 11 - 19 10 - 17 2  1  0  0  0  
3 - 4 4 - 5 5 - 6 6 - 8 9 - 16 9 - 16 1  0  0  0  0  

  March   1-14 
7 - 12 6 - 12 5 - 12 4 - 11 3 - 9 2 - 8 0 - 1 0  0  0  0  

2  2 - 3 1 - 3 1 - 5 1 - 5 1 - 5 0 - 1 0  0  0  0  

  March 15-31 
12 - 14 11 - 14 11 - 13 10 - 12 9 - 10 8 - 9 1  0  0  0  0  
1 - 3 1 - 3 1 - 3 2 - 4 2 - 4 2 - 3 1  0  0  0  0  

April 
13 - 21 12 - 20 11 - 19 9 - 17 7 - 13 5 - 11 0  0  0  0  0  
0 - 4 0 - 4 0 - 4 0 - 4 0 - 2 0 - 1 0  0  0  0  0  

May 
5 - 13 5 - 12 4 - 11 3 - 8 3 - 6 2 - 4 0  0  0  0  0  
0 - 1 0 - 1 0 - 1 0  0  0  0  0  0  0  0  

June 
1 - 3 1 - 3 1 - 3 1 - 2 1 - 2 0 - 1 0  0  0  0  0  

0  0  0  0  0  0  0  0  0  0  0  

July 
0 - 1 0 - 1 0 - 1 0  0  0  0  0  0  0  0  

0  0  0  0  0  0  0  0  0  0  0  

August 
1  1  1  0  0  0  0  0  0  0  0  
0  0  0  0  0  0  0  0  0  0  0  

September 1 - 2 1  1  0 - 1 0  0  0  0  0  0  0  
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0  0  0  0  0  0  0  0  0  0  0  

annual average 
range 

98 - 149 91 - 141 82 - 131 65 - 109 49 - 86 41 - 71 6 - 7 2  0  0  0  
10 - 16 11 - 18 13 - 22 17 - 29 25 - 51 22 - 45 3 - 5 0  0  0  0  

High Range Days of Inundation Based on 350 cfs Release Rate  
Low Range Days of Inundation Based on 500 cfs Release Rate  
Source: Michael Baker International Company 

Based on the above data, implementation of the Planned Deviation and a reduced 
discharge rate of 350 release rate on average would not adversely impact flood risk 
management operations at Prado Dam. During the flood season from October 1 to 
February 28/29 the buffer pool would be maximized up to 505 ft. during flood seasons, 
eliminating the variation in operation for a seasonal buffer pool throughout the duration 
of this five-year Deviation. In coordination with OCWD, the Corps would continue to 
implement controlled water releases from the buffer pool at rates consistent with the 
capacity of OCWD’s downstream groundwater recharge facilities. If OCWD’s 
downstream recharge capacity for water released from Prado Dam is greater than 350 
cfs, OCWD would coordinate with the Corps to maintain the release rate from Prado 
Dam to utilize OCWD’s maximum downstream recharge capacity to drain the water 
temporarily held at Prado Dam as rapidly as possible without losing water downstream 
of OCWD’s recharge facilities. In the event flood storage capacity is required, the 
release rates from Prado Dam would be at the sole discretion of the Corps and would 
be determine based on judgement informed by precipitation and inflow forecasts and 
real time measurements of rainfall and stream flow data.  

It has been estimated that an additional 3,500 cubic yards of sediment deposition 
occurs in the Prado Basin when buffer pools reaches elevation 505 ft. OCWD is 
proposing a Sediment Management Demonstration Project that would remove up to 
120,000 of sediment from the Prado Basin. During the interim before implementation of 
the Sediment Management Demonstration Project OCWD is proposing in August of 
2017 to removal a total 7,000 cubic yards of sediment from the OCWD Diversion 
Channel confluence with the Santa Ana River, haul it off- site and implement a sediment 
collection and sediment movement monitoring program data to monitoring the effect of 
the sediment removal. No additional Corps or State approvals would be needed for the 
sediment removal at the OCWD Diversion Channel. The remaining 17,500 cubic yards 
of sediment would be removed as part of the Sediment Management Demonstration 
Project. The information collected at Diversion Channel would be used on a larger scale 
to implement sediment movement monitoring program for the Sediment Management 
Demonstration to help study the feasibility of implementing a long-term sediment 
management program at the Prado Basin.  If the Sediment Management Project is not 
implemented, OCWD would remove up to 17,500 cubic yards of sediment from the 
Prado Wetlands Diversion Channel. As shown on Figure 3 the Prado Wetlands are 
located within the northern portion of the Prado Basin between Prado Dam and the
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 River Road Bridge. The Prado Wetlands consist of approximately 46 individual ponds, 
45 weir boxes and a series of intervening dikes and maintenance roads and 1.25 miles 
of diversion and conveyance channels that convey surface water flows through the 
wetland ponds. Presently, OCWD has permit approval from United States Fish and 
Wildlife Service (FWS-WRIV-11BO269-12FO166), U.S. Army Corps of Engineers (SPL-
2012-00084-CLD), California Department Fish and Wildlife (1600-2011-0148-R6) and 
Regional Water Quality Control Board (30-2011-12) to conduct routine maintenance 
activities at the Prado Wetlands which includes up to 35,000 cubic yards of sediment 
allowed to be removed annually from the diversion channel. 

OCWD has previously received two temporary Deviations to store water up to elevation 
505 ft. during the 2015/2016 and 2016/2017 flood seasons. The water level never 
reached 505 ft. during the 2015/2016 flood season, but did during the 2016/2017 flood 
season. None the less, OCWD remove 7,000 cubic yards of sediment from the OCWD 
Diversion Channel to offset potential sediment deposition from the two previously 
approved temporary Deviations. Monitoring data collected from the sediment removal at 
the OCWD Diversion Channel and from the Sediment Management Program would be 
used to help determine the feasibility of implementing a large-scale sediment removal 
program at the Prado Basin  

 Sediment Management Project  

The OCWD is proposing a Sediment Management Project that would remove up to 
120,000 cubic yards of sediment from the Prado Basin. The sediment would be 
processed on federal land within the basin and then hauled to the El Sobrante Landfill 
for permanent disposal beginning in September of 2019 and concluding in February of 
2025. A real estate outgrant from the Corps under the 2668 authority would be required 
for construction of the project access road and storage and handling of sediment on 
Corps property and consent to easement at the area for the sediment removal channel. 

Implementation of the Sediment Management Project would involve five primary 
activities; construction of a sediment removal channel, construction of a sediment 
storage/green waste processing area, sediment removal by dry excavation/hydraulic 
dredging, onsite storage/processing of the sediment material, and hauling of the 
removed sediment to the El Sobrante Landfill for permanent disposal. The components 
of the Sediment Management Demonstration Project and property ownership are shown 
on Figure 4 and discussed below. 

Construction of Santa Ana River Sediment Removal Channel and Project Access 
Road 

The proposed sediment removal channel would be constructed outside of the nesting 
season (after August 15 and before March 1) within the wetted channel of the Santa 
Ana River, within the southeast portion of Prado Basin at elevation 505 ft. The sediment



   

2-11 
 

 



   

2-12 
 

 removal channel would consist of approximately 14.3 acres and would have a 
maximum depth of 12 feet. A 30-foot wide project access road would be provided from 
the sediment removal channel to the sediment storage site. The project access road 
would be maintained during the operation of the project and during post-operation site 
restoration and monitoring periods. After the demonstration project concludes native 
vegetation would be re-established within the sediment removal channel and project 
access road.  

In order to construct the sediment removal channel and project access road, all 
vegetation within the footprint of the sediment removal channel and project access road 
would have to be removed. The vegetation removals would occur in areas that 
predominately contain arundo, or other non-native vegetation, and would occur outside 
of the nesting season. The above-ground vegetation would be cleared, followed by 
removal of the root system. The removed vegetation would be processed and converted 
into mulch to re-surface project access road or would be trucked to the El Sobrante 
Landfill for disposal.  

Construction of Sediment Storage Site/Green Waste Processing Site and 
Materials Processing   

To process the green waste and to temporarily store sediment removed from the 
sediment removal channel, an approximate 20.55 acre sediment storage site would be 
prepared by clearing or mowing surface vegetation on the site outside of the nesting 
season, and re-contouring the area as necessary. The currently vacant sediment 
storage site property is owned by the Corps was the former location of a borrow site that 
was used during improvements to Prado Dam. At the sediment storage site, the green 
waste would be processed and converted to mulch and sediment removed from the 
sediment removal channel would be temporarily stored and dried before being hauled 
offsite. At the conclusion of the Sediment Management Project the sediment storage 
site would be re-graded to its pre-project condition and would be re-established with 
native vegetation by combination of natural recruitment, pole cuttings pole cuttings or 
hydro-seeding with mulch, soil binders and native seed mix.  

Sediment Removal Activities  

A combination of dry excavation and hydraulic dredging would be used to remove 
sediment from the sediment removal channel. Once the vegetation is removed heavy 
equipment would begin excavation of the sediment removal channel to create a pool for 
hydraulic dredging. An area of approximately 200 feet in length, 200 feet in width and 12 
feet in depth would be excavated in the wetted channel of the Santa Ana River. Once 
the pool is created, a hydraulic dredge would travel up and down the sediment removal 
channel by anchoring spuds into the ground. As the suction pipeline operates, one of 
the spuds is lifted while the other remains anchored. The barge would then pivot around 
the anchored spud causing the barge to rotate. This process is known as walking and is 
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repeated along the entire sediment removal channel while drawing in slurry. As the 
barge walks along the sediment removal channel, a discharge pipeline trails behind the 
hydraulic dredger while floating on top of the water surface. Dredging would occur over 
a four-month period with up to approximately 20,000 cubic yards of sediment material 
removed each month. In the event there is not enough water for the dredge to operate, 
the sediment would be removed by dry excavation.  

The collected sediment slurry would be conveyed to the sediment storage site though a 
temporary 12-inch to 18 inch above ground discharge pipeline with the assistance of 
booster pumps.  Once the sediment reaches the sediment storage site the 
water/sediment mixture would be separated in settling basins to remove the water. 
Once the water has been removed, the sediment would be stockpiled for offsite hauling.  
Additionally, a portion of the sediment material would be spread out within the sediment 
storage site to be used as fill material to help re-contour the site back to its pre-project 
condition after the Sediment Demonstration Project is completed. The stockpiled 
material would also be made available to the Corps as material for construction of the 
Alcoa Dike Project.  

Hauling Sediment from Prado Basin to El Sobrante Landfill 

Sediment removed from the Prado Basin would be hauled offsite 17 miles to the El 
Sobrante Landfill. The proposed haul route would extend along an existing dirt service 
road to Auto Center Drive to Serfas Club to SR-91 to I-15 to Temescal Canyon Road to 
the El Sobrante Landfill. It is anticipated that at a worst case up to a total of 10,000 truck 
trips would be needed to haul the sediment material to the El Sobrante Landfill. It is 
anticipated that 90 round trips (total 180 truck trips) would occur each day during the 
non-peak traffic period (9 a.m. to 3 p.m.) to haul the material to the El Sobrante Landfill. 
The hauling activities would be phased over a three-year period.  

 Project Monitoring Programs 

The purpose of the Sediment Management Project is to remove 120,000 cubic yards of 
sediment from the Prado Basin and to provide data, conclusions and recommendations 
to inform the study of design and implementation of a potential long-term sediment 
management program at Prado Basin. Similarly, the proposed Planned Deviation would 
also incorporate a monitoring component to assist with documenting effects of the 
Planned Deviation and identifying locations where habitat restoration could be 
warranted in the event habitat is substantially degraded from prolonged inundation. A 
summary of the monitoring programs that would be implemented for the Planned 
Deviation and the Sediment Management Project is shown in Table 4.  

Table 4: Summary of Monitoring Programs 

Planned Deviation Sediment Management Demonstration Project 

Habitat Monitoring Program Sediment Data Collection Program  
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 Sediment Movement Monitoring Program 

 Water Quality/Hazardous Material Monitoring  

Sediment Data Collection Program  

A sediment data collection program would be implemented by OCWD in-conjunction 
with the Sediment Management Project. The sediment data collection would involve a 
combination of field monitoring, data collection and analysis of sediment removed from 
the sediment removal channel and would provide valuable information in evaluating 
potential future sediment management activities within the Prado Basin.  An outline of 
the proposed sediment data collection activities is shown in Table 5. 

Table 5: Outline Sediment Data Collection Program 

Monitoring Task Location Purpose 

Digital Elevation Model 
(DEM) from LiDAR 

To be 
determined 

Enable comparison of changes to land form, plant 
communities. 

Hyperspectral Imagery To be 
determined 

Enable comparison of changes to land form, plant 
communities after five years.  

High Resolution Aerial 
Imagery 

To be 
determined 

Enable comparison of changes to land form, plant 
communities. 

Establish transects Transects Establishment of transects to aid in standardization of 
comparison with data to be collected in the future. 

River Bed 
Gradation(Riverwalk) 
data-use where it exists 
and gather data where 
it doesn't) 

Transects Collect river bed samples and measure gradation.  
Evaluate surface substrate at transects relative to 
sucker's and other species' requirements.  Also help 
calibrate sediment transport model. 

Water Quality (Temp, 
pH, turbidity, DO) 

Transects Collect river bed samples and measure gradation.  
Evaluate surface substrate at transects relative to 
sucker's and other species' requirements.  Also help 
calibrate sediment transport model. 

TSS/SSC and Particle 
Size Distribution 

TSS/SSC and 
Particle Size 
Distribution 

Measure TSS to assess the gradation of suspended 
solids to help calibrate sediment transport model. 

Bed Load Sampling Transects Measure Bed Load to refine model assumptions. 

Stream Flow 
Measurement 

Transects Measure flow rates at various locations along SAR to 
correlate TSS and SAR Sediment Load Rating Curve.  
Confirm flow measurement of existing gaging stations 
where applicable. 

Cross-Section Surveys Transects Provides a higher resolution look at topography at 
transect lines to help calibrate sediment transport model, 
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evaluate accuracy of DEM-topographic analysis, and 
evaluate how topo might affect species presence. 

Sediment Transport 
Modeling 

To be 
determined 

Use existing model(s) to predict SAR behavior.  
Depending on baseline data collection results may or 
may not update model and run scenarios.  Future 
motoring will be correlated back to model and used to 
update model if needed. 

Sediment Movement Monitoring Program 

OCWD would implement a monitoring program to evaluate changes in sediment 
transport that could occur from the removal of sediment from the Santa Ana River. The 
monitoring program would include collecting and analyzing field data to document the 
baseline condition of the removal alignment and the upstream Santa Ana River (from 
the alignment to above River Road Bridge).  A minimum of three cross section surveys 
would be established.  Baseline riverbed material samples would also be collected and 
analyzed for grain size distribution.  Suspended sediment samples and bed load 
samples in river flow would also be collected and analyzed.  Stream flow measurements 
would be collected during two low flow events.  Gradient monitoring stations would be 
established along the Santa Ana River to track gradient changes during and after 
construction.  The baseline condition of River Road Bridge would also be documented.   

After sediment removal is completed, field measurements, observations and analyses 
would be conducted to assess the effectiveness and performance of the project.  
Additional riverbed material samples would be collected and analyzed for grain size 
distribution, along with suspended sediment samples and bed load samples. At the 
gradient stations along the Santa Ana River, gradient changes would be measured and 
any head cutting would be documented.  Photographs would be collected to document 
the post-construction conditions as they change in the Santa Ana River and removal 
alignment. Post construction monitoring of River Road Bridge would also be completed.  

Results from the monitoring program would be utilized to develop an area-specific 
sediment transport model of the pre-project and post-project conditions.  The model 
would be calibrated to data collected during the pre-construction phase and also post-
construction.  The results of the monitoring program and the area-specific sediment 
transport model would be used to provide recommendations for future sediment 
removal projects. Before and after topographic map of the study area would be 
generated to document changes in slope and elevations.  

Habitat Monitoring Program 

OCWD has an ongoing Habitat Monitoring Program (Effects of Reduced Outflow from 
Prado Dam Water Conservation) that tracks the health of habitat in the Prado Basin. As 
part of the Planned Deviation, the monitoring program would be expanded to monitor 
the health of riparian habitat between the elevations of 498 ft. and 505 ft. to help 
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evaluate any potential effects of the Planned Deviation on habitat within the Prado 
Basin. A combination of visual observations, photo monitoring and Corps inundation 
data would be used to observe and display any habitat degradation potentially caused 
from increased inundation due to the Planned Deviation. The Corps data would also be 
utilized to attempt to segregate the effects of flood risk management from water 
conservation. Based on observation from OCWD’s ongoing habitat monitoring program, 
inundation duration of more than 10 days within a two week period could adversely 
affect mulefat and other understory. Whenever water levels exceed 498 ft. for more than 
10 days within a two week period during the flood season, OCWD would work with the 
Corps to calculate how long the water level would have remained above 498 ft. in the 
absence of water conservation operations. To the extent that habitat would have been 
inundated at least 10 days within a two week period due to flood control operations 
alone, it would be assumed that any resulting habitat degradation would not be due to 
water conservation. However, if the pool would have been drained below 498 ft. earlier 
than 10 days if not for water conservation operations, then OCWD would monitor and if 
necessary mitigate impacts. Regardless of whether the water elevation exceeds 498 ft. 
in the flood season due to flood control operations or the proposed Planed Deviation, 
OCWD would monitor vegetation below 505 ft. to assess potential impacts due to the 
water level exceeding 498 ft. in the flood season. However, OCWD would only be 
required to mitigate for impacts between 498 ft. and 505 ft.   

Photo stations would be located based upon two criteria, elevation and habitat type. 
Most of the monitoring stations would be situated at elevations overlooking habitat that 
would be inundated due to water conservation but adjacent land would also be included 
in the photos. Habitat conditions would be documented photographically during wet and 
dry periods and compared among subsequent seasons and years. The stations would 
yield visual documentation of conditions over time relative to pool size as it pertains to 
water conservation and flood control. As shown in Figure 5, thirteen photo stations have 
been identified in the Prado Basin to document habitat conditions. Stakes would be 
planted to mark each station, and GPS readings would be taken to map and document 
each site. Panoramic photos would be taken while standing directly in front of the stake. 
Three visits to the photo stations would occur during the year. The first rounds of photos 
would be taken during January-February to document inundation events, if any. In 
addition, pending approval from Federal Aviation Administration (FAA), photographs 
from a drone would be incorporated for a more penetrating, aerial view and, if possible 
photos would be taken during all inundation events where water levels exceed elevation 
498 ft. to document exactly what habitat would be completely or partially submerged at 
various water surface elevations. The second visit would occur in spring when 
temperatures have risen, and the willows are coming out of dormancy and leafing out. A 
third visit would occur in late summer when individual plants and stands could display
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lasting adverse effects from the previous winter season or show signs of drought related 
stress.  

Visual comparisons would be made of habitat conditions above and below elevations of 
prolonged inundation (one week or more) to qualitatively assess signs of reduced vigor 
in the habitat, stands, and of individual trees. On the ground inspections, counts, and 
measurements would follow to quantify observed degradation, if any. Quantitative 
assessments would be done in areas of observed loss of vigor and would incorporate 
data recorded along belt transects above and below the water conservation inundation 
zone to quantify differences in tree count and understory composition, particularly any 
mulefat loss. A transect would be flown along the 505 ft. contour or high water contour  
and three perpendicular transects would also be flown between elevations 505 ft. and 
498 ft. to track habitat variation through time. This would be repeated twice annually 
during inundation and following leaf out. Dramatic changes in understory such as 
vegetation die back would be reported to the Corps and USFWS and habitat would be 
restored, if triggers are met. The habitat would be given a minimum of 2 years to come 
back on its own, prior to active planting. To determine if habitat needs to be replaced, a 
threshold of 30% loss of cover over a two season period without any signs of recovery 
would be the threshold to replace the vegetation. This would provide sufficient time to 
determine if the habitat is showing signs of recovery or degrading. In addition, 
appropriate in-field analysis, such as CRAM would be conducted to determine the 
health of the habitat, which information could be used to further track long-term changes 
and success of natural recovery and/or re-vegetation. The data collected from the 
habitat monitoring program would be used to evaluate potential cumulative effects to 
habitat from the multiple year deviation. The recorded data would be provided in an 
annual monitoring report to the Corps and USFWS. 

In the event the monitoring program shows that there has been a 30% or higher loss of 
cover after two seasons without signs of recovery, the habitat would be restored within a 
10.48 acre area that OCWD has identified and is currently treating to prevent the re-
establishment of arundo, which was burned from in a previous fire. The 10.48 arundo 
treatment area would continue to be managed as mitigation for any identified impacts 
from the Planned Deviation. Based on monitoring of habitat effects and recovery from 
past inundation events, this area would be expected to be a sufficient size to 
compensate for any habitat degradation that occurs during the proposed 5-year planned 
Deviation. The location of the OCWD pre-mitigation area is shown in Figure-6. 

Water Quality Monitoring Program 

OCWD would also implement a water quality monitoring program to monitor the 
chemical analysis of sediments extracted from Prado Basin and to measure the water 
quality of the effluent generated from the removed sediment. Chemical analysis of the 
sediments in Prado Basin shows no detected organic chemicals, no pesticides, no 
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PCBs, no PAHs, and no hydrocarbons.  There were some total dissolved solids, 
andsome inorganic nitrogen, and small quantities of metals, which appear to be within 
the ranges expected for background soils in California (Kearney Study, 1996).  The 
range of background concentrations from the Kearney study and the range of 
concentrations detected in Prado Basin sediments are shown in Table 6. 

Table 6: Chemical Results Range and Background Range 
Compound Prado Sediment Results Range 

(mg/kg) 
Background Range (mg/kg)* 

Antimony ND - ND 0.15 - 1.95 
Arsenic 1.6 - 1.8 0.6 - 11 
Barium 40 - 64 133 - 1400 
Beryllium ND - ND 0.25 - 2.7 
Cadmium ND - ND 0.05 - 1.7 
Chromium 9.4 - 15 23 - 1579 
Cobalt 3.9 - 5.8 2.7 - 96.4 
Copper 26 - 14 9.1 - 96.4 
Lead 3.4 - 3.8 12.4 - 97.1 
Molybdenum ND - ND 0.1 - 9.6 
Nickel 6.1 - 9.6 9 - 509 
Selenium ND - ND 0.015 - 0.43 
Silver ND - ND 0.1 - 8.3 
Thallium ND - ND 5.3 - 36.2 
Vanadium 23 - 33 39 - 288 
Zinc 40 - 46 88 - 236 

In order to evaluate the sediment removed from the Prado Basin, the following 
monitoring program would be implemented: 

Sediment samples would be collected prior to dredging or excavation from the 
alignment along which the sediment removal would occur. Samples would be collected 
from bores that are advanced to the anticipated bottom of the dredge or as deep as 
feasible given access constraints. Twenty bores would be attempted. Where bores 
would not provide sufficient sample material, test pits would be attempted to as deep as 
feasible. Samples from each bore/test pit would be composited to reflect the mixed state 
that sediments would be in after dredging, de-silting, and stockpiling. Aliquots from the 
compounded bulk sediments would be analyzed for the following parameters: 

• Grain size distribution. 
• Metals, including boron  
• Pesticides  
• Ammonia-N, Nitrate-N, Nitrite-N, Total Kjeldahl N 
• Higher molecular weight (diesel or jet fuel range) petroleum hydrocarbons by 

EPA method 8015 or an equivalent method that has few or no interferences from 
naturally occurring organic matter. 

• Semi Volatile Organic Compounds (SVOCs)  
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• Poly-Chlorinated Biphenyls (PCBs) differentiated by Aroclor  

The Toxicity Characteristic Leaching Procedure (TCLP) and Water Extraction Test 
(WET) are leachate tests specified under Title 40 CFR Part 261 and Title 22 CCR 
Chapter 11, Article 3, to elevate whether a material is a hazardous waste. The TCLP 
and WET tests would be conducted if bulk sediment concentrations exceed 20 times the 
TCLP regulatory values and 10 times the Soluble Threshold Limit Concentrations 
(STLC). If conducted, results of TCLP tests would be compared with USEPA regulatory 
values of 40 CFR Part 261. Results of the WET should be compared with STLCs of Title 
22 CCR Chapter 11, Article 3. If no analytes exceed these criteria, the material would 
be suitable for upland disposal.  

Previous boring samples collected in the location where the sediment removal activities 
would occur, showed no detected organic chemicals, no pesticides, no PCBs, no PAHs, 
and no hydrocarbons. Therefore, it is anticipated that the sediment removed from the 
basin would not contain elevated contaminants or other constituents that would reduce 
water quality or be in conflict with the Basin Plan water quality standards. In the event 
elevated levels of contaminants or elevated levels of other constituents that could be in 
conflict with the Basin Plan are identified, the excavation activities would not proceed 
and a new location for the sediment removal activities would be identified and 
evaluated. Additionally, prior to discharging the effluent water generated from the dried 
out sediment into the basin, the effluent water would be analyzed for contaminants or 
other constituents that could be in conflict with the Basin Plan. In the event the effluent 
does contain contaminants or other constituents that could be in conflict with the Basin 
Plan Beneficial uses, the effluent water would be placed in container and haul offsite.  

 Construction Activities  

As shown in Table 7 the Sediment Management Demonstration Project would be 
implemented in six phases over a five year and six month period. 

Table 7: Construction Phasing Plan 

Phase Activity Time frame  

Phase 1 Pre-Construction Surveys-Wildlife/Habitat 
Monitoring, Sediment Surveys, Water Quality 
Data Collection 

July 2019 and August 2019 

Phase 2 Construction of Santa Ana River Sediment 
Removal Channel 

September 2019 

Phase 3 Construction of Sediment Storage Site and 
Temporary Pipeline 

September 2019 

Phase 4 Sediment Removal Activities  October 2019 to February 2020 

Phase 5 Sediment Hauling  February 2020to February 2023 

Phase 6 Monitoring and Site Restoration February 2020 to March 2025 
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Phase I: Pre-Construction Monitoring 

Phase 1 involves pre-construction survey of the study area to determine the presence of 
sensitive species and vegetation, sediment surveys and water quality data collection to 
establish the base line condition. The construction activity and construction equipment 
mix for Phase 1 is shown in Table 8.  

Table 8: Phase 1 Pre-Construction Surveying  

Activity Equipment 
Description 

Equipment 
Quantity 

Hours 
Per Day 

Total 
Days 

Hours 
(Total) 

HP 
Rating 

Wildlife/Habitat Monitoring Pickup Truck 2 6 30 360 300 

Sediment Surveys Pickup Truck 2 4 10 80 300 

Water Quality Data Collection Pickup Truck 1 4 20 80 300 

Phase 2: Construction of Santa Ana River Sediment Removal Channel and Project 
Access Road 

Phase 2 involves the clearing, grubbing and rough grading of the sediment removal 
channel and project access road. The construction activity and construction equipment 
mix for Phase 2 is shown in Table 9.  

Table 9: Phase 2 Construction of Santa Ana River Sediment Removal Channel 

Activity Equipment 
Description 

Equipment 
Quantity 

Hours 
Per Day 

Total 
Days 

Hours 
(Total) 

HP 
Rating 

Clearing and Grubbing Bulldozer 2 8 25 400 250 

Clearing and Grubbing Tracked Excavator 2 8 40 640 200 

Clearing and Grubbing Skidder 2 8 30 480 200 

Clearing and Grubbing Off-Road Haul Truck 2 8 15 240 350 

Clearing and Grubbing Dump Truck 5 8 25 1,000 350 

Clearing and Grubbing Tub Grinder 1 8 40 320 300 

Clearing and Grubbing Wheel Loader 1 8 25 200 250 

Clearing and Grubbing Water Truck 1 8 80 640 350 

Clearing and Grubbing Work Truck 2 8 80 1,280 300 

Grading Bulldozer 1 8 10 80 250 

Grading Tracked Skid Loader 1 8 10 80 90 

Grading Water Truck 1 8 10 80 350 

Grading Work Truck 2 8 10 160 300 
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Phase 3: Construction of Sediment Storage Site and Temporary Pipeline  

Phase 3 involves the construction of the sediment storage area and the temporary 
above ground pipeline. The construction activity and construction equipment mix for 
Phase 3 is shown in Table 10.  

Table 10: Phase 3 Construction of Sediment Storage Site and Temporary Pipeline 

Activity Equipment Description Equipment 
Quantity 

Hours 
Per Day 

Total 
Days 

Hours 
(Total) 

HP 
Rating 

Pipelines Bulldozer 1 8 10 80 250 

Pipelines Tracked Excavator 1 8 5 40 200 

Pipelines All Terrain Forklift 2 8 20 320 120 

Pipelines Tracked Skid Loader 1 8 20 160 90 

Pipelines Work Truck 1 8 20 160 300 

Grading Bulldozer 2 8 20 320 250 

Grading Tracked Skid Loader 1 8 30 240 90 

Grading Scraper 2 8 30 480 490 

Grading Compactor 1 8 30 240 200 

Grading Water Truck 1 8 30 240 350 

Grading Work Truck 1 8 30 240 300 

Phase 4: Sediment Removal Activities  

Phase 4 consists of removal of sediment from the sediment storage site and 
transporting and conveyance of it to the sediment storage site. A combination of heavy 
equipment excavation and hydraulic dredging would be used to remove the sediment 
from Prado Basin.  The construction activity and construction equipment mix for Phase 
5 for both heavy equipment excavation and hydraulic dredging are shown in Table 11 
and 12.  

Table 11: Sediment Removal Heavy Equipment Excavation 

Activity Equipment 
Description 

Equipment 
Quantity 

Hours 
Per Day 

Total 
Days 

Hours 
(Total) 

HP 
Rating 

Dry Excavation Bulldozer 2 8 175 2,800 250 

Dry Excavation Tracked Excavator 2 8 175 2,800 200 

Dry Excavation Off-Road Haul Truck 6 8 175 8,400 350 

Dry Excavation Wheel Loader 1 8 175 1,400 250 

Dry Excavation Water Truck 1 8 175 1,400 350 

Dry Excavation Work Truck 1 4 175 700 300 



   

2-24 
 

Table 12: Phase 4 Sediment Removal Hydraulic Dredging  

Activity Equipment 
Description 

Equipment 
Quantity 

Hours 
Per Day 

Total 
Days 

Hours 
(Total) 

HP 
Rating 

Dredge Hydraulic Dredge 2 8 188 3,008 325 

Dredge Workboat 2 8 188 3,008 20 

Dredge Wheel Loader 1 4 188 1,504 250 

Dredge Scraper 1 4 188 1,504 490 

Dredge Booster Pump 8 8 188 12,032 150 

Dredge Work Truck 1 4 188 752 300 

Phase 5: Off-Site Sediment Hauling  

Phase 5 involves the hauling of the sediment material removed from the sediment 
storage site to the El Sobrante Landfill. The amount of truck trips that would occur each 
day when hauling occurs is shown in Table 13.  

Table 13: Phase 5 Sediment Hauling 

Activity Equipment 
Description 

Equipment 
Quantity 

Hours 
Per Day 

Total 
Days 

Hours 
(Total) 

HP 
Rating 

Loading Material  dozer 1 6 112 672 250 

Loading Material Wheel Loader  1 6 112 672 250 

Loading Material  Work Truck 1 6 112 672 350 

Loading Truck Water Truck  1 6 112 272 350 

Hauling  On-Road Haul 
Truck 

15 6 112 10,080 (Trips) 350 

Phase 6: Monitoring and Site Restoration 

Phase 6 activities include monitoring and data and the restoration of disturbed areas. 
Monitoring/Data collection will include light vehicle traffic to different areas to assess 
wildlife/habitat conditions and measure sediment transport rates.  Site restoration would 
include removal of all equipment from the project site and re-grading the sediment 
storage area to pre-project conditions and hydro-seeding with mulch, soil binders and 
native seed mix. The construction activity and construction equipment mix for Phase 6 
is shown in Table 14. 

Table 14: Phase 6 Monitoring and Site Restoration 

Activity Equipment 
Description 

Equipment 
Quantity 

Hours 
Per Day 

Total 
Days 

Hours 

(Total) 

HP 

Rating 

Monitoring Work Truck 2 4 120 960 300 
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Monitoring Workboat 1 4 120 480 20 

Monitoring Airplane 1 8 8 64 300 

Mitigation Bulldozer 1 8 120 960 250 

Mitigation Wheel Loader 1 8 120 960 250 

Mitigation Dump Truck 14 8 120 13,440 350 

Mitigation Work Truck 2 4 90 720 300 

Site Restoration Bulldozer 2 8 30 480 250 

Site Restoration Tracked Excavator 2 8 30 480 200 

Site Restoration Crane 1 8 5 40 300 

Site Restoration Wheel Loader 1 8 30 240 250 

Site Restoration Water Truck 1 8 15 120 350 

Site Restoration Work Truck 2 8 30 480 300 
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 ALTERNATIVES  

 Range of Alternatives 

NEPA requires that an EA evaluate a reasonable range of alternatives. Where 
alternatives have been eliminated from detailed study, the EA must discuss the reasons 
for their elimination. CEQA also requires than an EIR include a discussion of reasonable 
project alternatives that would feasibly attain most of the project objectives, but would 
avoid or lessen any significant effects of the proposed project 

 Alternatives Not Under Review/Dismissed from Further Consideration  

Maximize Imported Water Supplies 

Under the Maximize Imported Water Supplies Alternative, OCWD would import 
additional water supplies from the State Water Project and from the Colorado River to 
help replenish the Orange County Groundwater Basin.  Presently, limited amounts of 
imported water supplies are available from the State Water Project and from the 
Colorado River to help replenish the Orange County Groundwater Basin. However, 
because of the periodic prolonged drought conditions occurring in California and 
throughout the western United States it is uncertain if adequate amounts of imported 
water supplies would be available in the near future.  Because of the uncertainty of 
available imported water supplies, it is not practicable from a technical or economic 
perspective for OCWD to only rely on imported water alone as a long term viable option 
to replenish the groundwater basin.  For this reason the alternative was eliminated from 
further consideration.  

Expansion of OCWD Groundwater Replenishment System Recycled Water 

Under the Expanded Use of OCWD Groundwater Replenishment System Recycled 
Water Alternative, OCWD would expand the use of Groundwater Replenishment 
System (GWRS) recycled water to replenish the groundwater basin. Presently, all water 
produced from GWRS is recharged into the Orange County Groundwater Basin.  At this 
time plans are underway for the final expansion of the GWRS. However, even at build 
out to its post expansion full capacity of 130 million gallons per day the GRWS would 
not be able to produce enough of recycled water to become the sole source of water to 
replenish the groundwater basin. Therefore, OCWD can not only rely on GRWS water 
alone as a long term viable alternative to replenish the groundwater basin.  For this 
reason, the alternative was eliminated from further consideration.  

Use of Chino Creek as a source for sediment removal from Prado Basin 

The use of Chino Creek as a source to remove sediment from the Prado Basin was 
analyzed in the Prado Basin Existing Biological Conditions Report (Orange County 
Water District, 2013).  The analysis determined that compared to the Santa Ana River, 
the use of Chino Creek would result in greater impacts to sensitive vegetation 
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communities and potential greater impacts to special status species. For this reason, 
the alternative was eliminated from further consideration.  

Use of a hybrid of Temescal Wash and the Santa Ana River as a source for 
sediment removal from Prado Basin 

The use of Temesal Wash as a source to remove sediment from the Prado Basin was 
analyzed in the Prado Basin Existing Biological Conditions Report (Orange County 
Water District, 2013). The analysis determined that compared to the Santa Ana River, 
the use of Temescal Wash would result in greater impacts to sensitive vegetation 
communities and potential greater impacts to special status species. For this reason, 
the alternative was eliminated from further consideration.  

Reduced/Increased Amount of Sediment Removed  

It was determined that 120,000 cubic yards of sediment removed would be an adequate 
sample to measure the effectiveness of implementing a sediment management program 
at the Prado Basin. Because a reduced amount of sediment removed would produce 
less information and an increased amount of sediment removed would make the project 
cost prohibitive, a reduced amount removed alternative or increased amount of 
sediment removed alternative was eliminated from further consideration.  

 Alternatives under Further Review 

Two Planned Deviation Alternatives and two sediment removal methods and the No 
Federal/Action/No Project Alternative have been advanced for further evaluation and 
analysis. These alternatives include;  

• Alternative 1 - No Federal Action/No Project Alternative.  
• Alternative 2 - (Proposed Action), Increase buffer pool surface water elevation to 

505 ft. during the flood season with a reduced discharge rate of 350 cfs on 
average from Prado Dam from March 1 to August 30, and implementation of a 
Sediment Management Project involving both dry excavation and hydraulic 
dredging removal methods from two locations within the Prado Basin.  

• Alterative 3 - Increase buffer pool water surface elevation to elevation 503.9 ft. 
during flood season and operate buffer pool at elevation 505 ft. during non-flood 
season with a reduced discharge rate of 350 cfs on average from Prado Dam 
from March 1 to August 30 and implementation of a Sediment Management 
Project involving and/or dry excavation and hydraulic dredging removal methods 
from two locations within the Prado Basin. 

• Alternative 4 - Increase buffer pool water surface elevation to 505 ft. during flood 
season with a reduced discharge rate of 350 cfs on average from Prado Dam 
from March 1 to August 30 and implementation of a Sediment Management 
Project involving only dry excavation removal method from two locations within 
the Prado Basin. 
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• Alternative 5 Temporary Increase of Buffer Pool Elevation from 498 ft. to 505 ft. 
during Flood Season with a reduced discharge rate of 350 cfs on average from 
Prado Dam from March with No Federal Action for Sediment Management 
Project. 

• Alternative 6 No Planned Deviation with Federal Action for Sediment 
Management Project.  

Alternative 1: (No Federal Action/No Project) 

Under NEPA (42 CFR, Part 1502.14) a No Federal Action Alternative must be 
considered and under CEQA a No Project Alternative must also be considered. The No 
Federal Action/No Project Alternative provides the basis for comparison with other 
alternatives as it represents a condition for both the current and future under which 
nothing would be done to address the identified need for the Proposed Action. Under 
the No Federal Action/No Project Alternative no Corps approvals would be granted and 
there would be no Planned Deviation to the Prado Dam Water Control Plan and no 
Sediment Management Project implemented within the Prado Basin. Prado Dam would 
continue to operate maximum buffer pool water surface elevations of 498 ft. during the 
flood season and 505 ft. during the non-flood season and there would be no change to 
the existing approved release rates. Prado Basin would continue to accumulate 
incoming sediment reducing water conservation storage capacity. A summary of the 
average days of inundation occurring in the Prado Basin under the No Federal 
Action/No Project Alternative are shown in Table 15.  

Table 15: Average Days of Inundation 498 ft. Flood Season/505 ft. Non-Flood Season 

 

days of inundation above selected pool elevations 

470'  480'  490'  494'  498'  500'  505'  510'  520'  530'  540'  
                       

av
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October 1 - 3 1 - 2 1  0  0  0  0  0  0  0  0  
November 8 - 12 6 - 10 5 - 8 2 - 4 0  0  0  0  0  0  0  
December 11 - 16 10 - 14 8 - 13 5 - 9 1  0  0  0  0  0  0  
January 16 - 23 14 - 22 13 - 20 9 - 14 2  1  1  0  0  0  0  
February 16 - 22 14 - 21 13 - 19 8 - 15 2  1  1  0  0  0  0  

  March   
1-14 5 - 10 4 - 10 4 - 8 3 - 6 2 - 4 1 - 3 0  0  0  0  0  

  March 
15-31 11 - 12 10 - 11 10  8  6 - 7 6  0  0  0  0  0  

April 12 - 17 12 - 16 11 - 15 9 - 13 7 - 11 5 - 10 0  0  0  0  0  
May 5 - 12 5 - 11 4 - 10 3 - 8 3 - 5 2 - 4 0  0  0  0  0  
June 1 - 3 1 - 3 1 - 3 1 - 2 1 - 2 0 - 1 0  0  0  0  0  
July 0 - 1 0 - 1 0 - 1 0  0  0  0  0  0  0  0  

August 1  1  1  0  0  0  0  0  0  0  0  
September 1 - 2 1  1  0  0  0  0  0  0  0  0  
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annual 
average range 88 - 133 80 - 123 69 - 110 49 - 81 24 - 35 18 - 26 2  1  0  0  0  

Low Range Days of Inundation Based on  500 cfs Release Rate 
High Range of Days of Inundation Based on 350 cfs Release Rate 
Source: Michael Baker International Company 

Alternative 2: Increase Buffer Pool Water Surface Elevation to 505 ft. with 
implementation of Sediment Removal with Dry Excavation and Floating Dredge 
Methods (Proposed Action) 

Under Alternative 2, the Proposed Action, the Corps would grant a temporary deviation 
from the Prado Dam Water Control Plan that would be implemented to allow for an 
increase in the elevation of the Prado Dam buffer pool from elevation 498 ft. to elevation 
505 ft. during the flood season with a reduced discharge rate of 350 cfs on average 
from Prado Dam from March 1 to August 30 for water conservation purposes and to 
maximize groundwater recharge potential. Under the Proposed Action the elevation of 
the buffer pool during the non-flood season would continue to operate at elevation 505 
ft. Under Alternative 2, the Planned Deviation from the Water Control Plan during the 
flood season for five years would provide up to 10,500 acre feet of additional water 
storage capacity, providing an opportunity for approximately 6,000 acre feet of 
additional water per year that could be used to recharge the Orange County 
Groundwater Basin. Implementation of the Proposed Action would result in an increase 
in pooling and additional days of inundation within the Prado Basin over the current 
condition. A summary of the average days of inundation occurring in the Prado Basin 
under the Proposed Action is shown in Table 3.  

Under Alternative 2, the Corps would issue a temporary easement to OCWD for the 
area where the sediment processing and storage site and a project access road would 
be constructed and consent to easement at the area for the sediment removal channel 
for a Sediment Management Project that would remove up to 120,000 cubic yards of 
sediment from the Prado Basin of which 17,500 cubic yards would be to offset sediment 
deposition from the Five Year Planned Deviation.  The sediment would be processed on federal 
land within the basin and then hauled to the El Sobrante Landfill for permanent disposal.  A combination 
of dry excavation and hydraulic dredging methods would be used to remove the 
sediment. Sediment would be removed from the from the Sediment Management 
Project Demonstration Site or the OCWD Diversion Channel.  In the event the Sediment 
Management Project is not implemented, 17, 500 cubic yards would be removed from 
the OCWD Diversion Channel to offset the sediment disposition from the Five Year 
Planned Deviation.  No Corps real estate license would be required for the removal of 
sediment from the OCWD Diversion Channel.  

The Sediment Management Project would involve five primary activities; the 
construction of a sediment removal channel and project access road, construction of a 
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sediment storage/green waste processing area, sediment removal by dry 
excavation/hydraulic dredging, storage/processing of material, and the hauling of the 
removed sediment to the El Sobrante Landfill. The components of the Sediment 
Management Demonstration Project are shown on Figure 4. 

Alternative 3: Increase Buffer Pool Water Surface Elevation to 503.9 ft. with 
implementation of Sediment Management Project with Heavy Equipment 
Excavation and/or Floating Dredge Methods (Reduced Surface Water Elevation 
Alternative) 

Under Alterative 3, a temporary minor deviation from the Prado Dam Water Control Plan 
would be implemented that would allow for an increase in the elevation of the Prado 
Dam buffer pool from elevation 498 to elevation 503.9 ft. during the flood season with a 
reduced discharge rate of 350 cfs on average from Prado Dam from March 1 to August 
30 for water conservation purposes and to maximize groundwater recharge. Under 
Alternative 3, the elevation of the buffer pool during the non-flood season would 
continue to operate at elevation 505 ft. A total of 8,700 acre feet of additional water, 
storage capacity would be created providing an opportunity for approximately 5,000 
acre feet of additional water per year that could be used to recharge the Orange County 
Groundwater Basin. Implementation of Alternative 3 would result in an increase in 
pooling and additional days of inundation within the Prado Basin over the current 
condition. A summary of the average days of inundation occurring in the Prado Basin 
under the Alternative 3 is shown in Table 16.  

Under Alternative 3, the Corps would issue a temporary easement to OCWD for the 
area where the sediment processing and storage site and a project access road would 
be constructed and consent to easement at the area for the sediment removal channel 
for a Sediment Management Project that would remove up to 120,000 cubic yards of 
sediment from the Prado Basin, of which 17,500 would be used to off-set sediment deposition from 
the Five Year Planned Deviation.  The sediment would be processed on federal land within the basin and 
then hauled to the El Sobrante Landfill for permanent disposal. A combination of dry excavation 
and hydraulic dredging methods would be used to remove the sediment from the 
Sediment Management Project Demonstration Site or OCWD Diversion Channel. No 
Corps real estate out-grant or permits would be required for the removal of sediment 
from the OCWD Diversion Channel. Under Alternative 3 the Sediment Management 
Project would involve same components proposed under the Proposed Action.  

Table 16: Alternative 3 Average Days of Inundation at Prado Basin 505 ft. Non-
Flood Season/503.9 Flood Season 

Elevation 470 480 490 494 498 500 505 510 520 530 540 

October 3 3 2 1 0 0 0 0 0 0 0 
 1 1 1 0 0 0 0 0 0 0 0 



 
 

3-6 
 

November 12 10 8 4 1 1 0 0 0 0 0 
 0 0 0 0 1 1 0 0 0 0 0 
December 16 15 14 11 8 6 1 0 0 0 0 
 0 0 1 2 7 6 0 0 0 0 0 
January 25 24 22 20 16 13 1 0 0 0 0 
 1 2 3 6 14 12 0 0 0 0 0 
February 26 25 25 22 17 15 1 1 0 0 0 
 4 5 6 8 15 14 0 0 0 0 0 
March 26 25 24 21 17 15 0 0 0 0 0 
 4 5 6 9 7 6 0 0 0 0 0 
April 20 19 18 16 12 11 0 0 0 0 0 
 3 3 3 3 1 1 0 0 0 0 0 
May 12 12 11 8 5 4 0 0 0 0 0 
 1 1 1 0 0 0 0 0 0 0 0 
June 3 3 3 2 2 1 0 0 0 0 0 
 0 0 0 0 0 0 0 0 0 0 0 
July 1 1 1 0 0 0 0 0 0 0 0 
 0 0 0 0 0 0 0 0 0 0 0 
August 1 1 1 0 0 0 0 0 0 0 0 
 0 0 0 0 0 0 0 0 0 0 0 
September 2 1 1 1 0 0 0 0 0 0 0 
 0 0 0 0 0 0 0 0 0 0 0 
Average Annual 
Days Inundation  

147 139 129 106 81 66 3 1 0 0 0 

 14 16 19 26 46 40 1 0 0 0 0 
Existing Average annual days of inundation in black 
With proposed Planned Deviation additional days of inundation in red 
Based on Release Rate of 350 cfs. 

Alternative 4 - Increase Buffer Pool Water Surface Elevation to 505 ft. with 
implementation of Sediment Management Project with Heavy Equipment 
Excavation Method (Heavy Equipment Excavation Alternative) 

Under Alterative 4, a temporary Deviation from the Prado Dam Water Control Plan 
would be implemented that would allow for an increase in the elevation of the Prado 
Dam buffer pool water surface elevation from elevation 498 ft. to elevation 505 ft. during 
the flood season with a reduced discharge rate of 350 cfs on average from Prado Dam 
from March 1 to August 30 for water conservation purposes and to maximize 
groundwater recharge. Under Alternative 4, the elevation of the buffer pool during the 
non-flood season would continue to operate at 505 ft.   

Under Alternative 4, the Corps would issue a temporary easement to OCWD for the 
area where the sediment processing and storage site and a project access road would 
be constructed and consent to easement at the area for the sediment removal channel 
for a Sediment Management Project that would remove up to 120,000 cubic yards of 
sediment from the Prado Basin.   The sediment would be processed on federal land within the basin 



 
 

3-7 
 

and then hauled to the El Sobrante Landfill for permanent disposal. A dry excavation method would 
be used to remove the sediment from two locations within the Prado Basin. Sediment 
would be removed from the Sediment Management Demonstration Site or CWD 
Diversion Channel and, or A total of 7,000 cubic yards of sediment removed would be to 
off-set sediment deposition from the Five Year Planned Deviation. In the event the 
Sediment Management Project is not implemented, 17,500 cubic yards would be 
removed from the OCWD Diversion Channel to offset the sediment disposition from the 
Five Year Planned Deviation. No Corps real estate license or permits would be required 
for the removal of sediment from the OCWD Diversion Channel. Under Alternative 4 the 
Sediment Management Demonstration Project would involve same components 
proposed under the Proposed Action.  

Alternative 5 Temporary Increase of Buffer Pool Elevation from 498 ft. to 505 ft. 
during Flood Season with No Federal Action on Sediment Management Project  

Under Alternative 5, the Corps would grant a temporary deviation from the Prado Dam 
Water Control Plan that would be implemented to allow for an increase in the elevation 
of the Prado Dam buffer pool from elevation 498 ft. to elevation 505 ft. during the flood 
season with a reduced discharge rate of 350 cfs on average from Prado Dam from 
March for water conservation purposes, the same as under Alternative 2. Under 
Alternative 5, OCWD would remove up to 24,500 cubic yards of sediment only from the 
OCWD Prado Wetlands Diversion Channel.  

Alternative 6 No Planned Deviation with Federal Action on Sediment Management 
Project  

Under Alternative 6, no Planned Deviation from the Prado Dam Water Control Plan 
would be implemented, but the Corps would issue a temporary easement to OCWD for 
the area where the sediment processing and storage site and a project access road 
would be constructed and consent to easement at the area for the sediment removal 
channel for a Sediment Management Project that would remove up to 120,000 cubic 
yards of sediment from the Prado Basin and haul it offsite to El Sobrante Landfill. The 
effects of Alternative 6 would be identical to those associated with the Sediment 
Management Project portion of Alternative 2.  

CEQA Environmentally Superior Alternative 

The State CEQA Guidelines CCR Section 15126.6(e)(2) requires identification of an 
environmentally superior alternative from among the Proposed Action and Action 
Alternatives. Federal NEPA regulations also recommend that an environmentally 
preferred alternative be identified.  

The No Project Alternative would have the fewest environmental impacts, because the 
Planned Deviation would not occur. For this reason, it would likely be the 
environmentally preferred alternative under NEPA. State CEQA Guidelines CCR 
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Section 15126.6(e) (2) requires identification of the “environmentally superior 
alternative” other than the No Project Alternative from among the Proposed Action and 
the Action. Alternatives evaluated. Based on analysis provided in the EIR/EA, 
Alternative 3 would be considered the environmentally superior alternative among the 
action alternatives. Alternative 3 would result in less pooling and less days of inundation 
and would result in marginally lower level of intensity of impacts to biological resources, 
hydrology and land use while meeting the objective to implement a sediment removal 
program that would remove up to 120,000 cubic yards of sediment from the Prado 
Basin. 
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 AFFECTED ENVIRONMENT/CONSEQUENCES 

Based on the analysis provided in the Initial Study CEQA Checklist, potentially 
significant impacts were identified that could result from the implementation of the 
Planned Deviation and Sediment Management Demonstration Project and which would 
require further evaluation in the EIR/EA.  This section of the EIR/EA describes the 
affected environment and potential environmental consequences associated with the 
implementation of the Planned Deviation and Sediment Management Demonstration 
Project. 

Affected Environment: The affected environment provides an overview of the baseline 
physical environmental conditions of the study area and surrounding areas as 
appropriate at the time the notice of preparation (NOP) was published. 

Thresholds of Significance: The thresholds of significance provide criteria by the Lead 
Agency defines at what level an impact to the environment would be considered 
significant. The thresholds of significance used in this EIR/EA are derived from 
Appendix G of the State CEQA Guidelines, as amended. These thresholds also include 
the factors taken into account under NEPA to determine the significance of the action in 
terms of the context and the intensity of its effects.  

Environmental Consequence: The environmental consequence describes the 
environmental changes to the existing physical conditions that could occur from the 
Planned Deviation and Sediment Management Demonstration Project. In evaluating 
potential environmental consequences of the level of impact is determined by applying 
the significance criteria for each environmental issue. The following terms are used to 
describe each impact: 

• No Impact/Effect: No impact/effect determination indicates that the project 
activities would not result in changes to the existing condition.  

• No Adverse Impact/Effect: No adverse impact/effect determination indicates 
that the project activities would have a change but would not result in any direct 
or indirect adverse effects on the environment.  

• Less than Significant Adverse Impact/Effect: A less than significant adverse 
impact/effect determination would be given when a project activity would result in 
an adverse change to the environment. However, it would occur at a level that 
would not be significant or substantial.  

• Less than Significant Adverse Impact/Effect with Mitigation: A less than 
significant impact/effect with mitigation determination would be given when the 
project activities could create a potential significant adverse change to the 
environment, but would be reduced to a less than significant or substantial level 
with the implementation of feasible mitigation measures.  
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• Significant Impact/Effect: A significant impact/effect determination would be 
given when the proposed project activity would cause a substantial adverse 
change to the environment that would result in the permanent loss of a resource, 
resulting in a change to the environment that could jeopardize the permanent 
loss of resource or result in changes that may jeopardize public health and 
safety.  

• Temporary Impact/Effect: A temporary impact/effect is impact that occurs for 
relatively short-period of time that would not result in any long term changes to 
the environment.  

• Beneficial Impact/Effect: A beneficial impact/effect is an impact that would be 
considered to cause a positive change or improvement to the environment.  

• Mitigation: Mitigation refers to measures that would be implemented to avoid or 
reduce potential significant adverse impacts. Mitigation includes rectifying the 
impact by repairing, rehabilitating, or restoring the affected environment and 
reducing or eliminating the impact over time by preservation and maintenance 
operations during the life of the action and compensating for the impact by 
replacing or providing substitute resources or environments. 
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 Aesthetics  

Affected Environment  

The Prado Basin is the largest riparian forest in southern California. The basin is 
situated just upstream of the Santa Ana Canyon against the backdrop of the Chino Hills 
to the west and the Santa Ana Mountains to the south. The southwestern area of the 
basin contains Prado Dam which is the most dominate structure in the basin. The 
aesthetic character of Prado Basin is natural open space. The open space aesthetic 
resources in the basin are influenced by the operation of Prado Dam. The dominant 
visual element in the basin is open water when the water level in the reservoir area is 
high. The dominant visual element in the basin is riparian forest lands when the water 
level in the reservoir area is low. Other scenic resources in Prado Basin include; the 
Santa Ana River, Chino Creek and Mills Creek.  The area contains large expanses of 
open space which provides visual relief to a predominately urbanized area. The interior 
of basin is natural open space and generally free of night time lighting and glare.  

Sweeping views of the Prado Basin are provided off of State Route (SR) 71, which is 
generally perched high enough in elevation to provide views over the tree line. Other 
public scenic vistas into Prado Basin are provided from Chino Hills State Park and State 
Route (SR) 91.   

Regulatory Framework  

State Scenic Highway 

The State Scenic Highway Program was established to preserve and protect scenic 
highway corridors from change that would diminish the aesthetic value of lands adjacent 
to State highways.  A scenic highway is designated under this program when a local 
jurisdiction adopts a scenic corridor protection program, applies to the California 
Department of Transportation for scenic highway approval and receives notification from 
California Department of Transportation that the highway has been designated as a 
Scenic Highway. According to the California Department of Transportation Scenic 
Highways Program, within the vicinity of the study area both SR 71 and SR 91 are 
identified as Eligible State Scenic Highways.  

Threshold of Significance  

• Would the project have a substantial adverse effect on a scenic vista? 
• Would the project damage scenic resources, including but not limited to trees, 

rock outcroppings and historic buildings within a State Highway?  
• Would the project substantially degrade the existing visual character or quality of 

the site and its surrounding? 
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Environmental Consequences  

IMPACT AR-1: Would the project have a substantial adverse effect on a scenic 
vista? 

ALTERNATIVE 1: No Federal Action/No Project  

Under No Federal Action/No Project Alternative, the Planned Deviation and sediment 
removal activities would not be implemented. Therefore, no impacts to existing scenic 
vistas would occur. Existing vistas surrounding the study area would not change.  

ALTERNATIVE 2: Proposed Action  

Planned Deviation  

Public vistas into the study area are provided from Chino Hills State Park, Prado 
Regional Park, State Route 71, State Route 91, and from the Santa Ana River Trail. The 
implementation of the Planned Deviation would not involve any construction activities 
that would result in any adverse impacts to existing scenic vistas within the study area.  
The Planned Deviation would raise the water surface in the buffer pool from elevation 
498 ft. to elevation 505 ft. during the flood season.  The seven foot increase in the buffer 
pool would not change the existing visual condition and it would be unlikely that any 
change in the water surface elevation would be discernible from any public vistas. No 
substantial change to existing scenic vistas associated with the implementation of the 
Planned Deviation would occur.  

In-conjunction with the Planned Deviation, sediment would be removed from the OCWD 
Diversion Channel, downstream of River Road Bridge. Along River Road Bridge there 
are limited public vistas of the study area. Implementation of the sediment removal 
activities would not involve the construction of any structures that would permanently 
modify views of the study area. During the sediment removal operations, existing public 
views would be temporary replaced with construction equipment and construction 
activities. The view impacts would be very brief as they would only occur when vehicles 
or pedestrians would cross River Road Bridge. Given the limited amount of public views 
provided and that the view impacts would be brief, potential impacts from the sediment 
removal activities would be less than significant.  

Sediment Management Project  

The Sediment Management Project would not involve the construction of any structures 
that would permanently obstruct existing views into the study area. The implementation 
of the Sediment Management Project would require the temporary removal of existing 
vegetation. After the project is completed, the sediment removal channel, project access 
road and sediment storage site would be re-established with native vegetation, and 
would be visually similar to the pre-project condition. No permanent changes to existing 



 
 

 

  4-5 

scenic vistas associated with the operation of the Sediment Management Project would 
occur.  

The construction of the sediment removal channel would require grading and vegetation 
removals within the study area. During construction activities some existing scenic 
views into portions of the study area could be interrupted with construction equipment 
and construction activity. The construction activity would be for short periods of time and 
would be confined to specific areas and would most likely be screened from public view 
by surrounding vegetation. Potential construction impacts to existing scenic vistas would 
be less than significant.   

Alternative 3: Reduced Water Surface Elevation 

Planned Deviation  

Under Alternative 3, the water surface elevation in the buffer pool would be increased 
from elevation 498 ft. to elevation 503.9 ft. during the flood season, a potential increase 
of up to 5.9 ft. during the flood season. Under Alternative 3, the amount of water stored 
in the buffer pool would be 1.1 ft. lower than the water surface elevation provided under 
the Proposed Action. The 1.1 ft. decrease in the water surface elevation of the buffer 
pool would marginally reduce the aesthetic impact and more than likely would not be 
discernible. No permanent changes to existing scenic vistas associated with the 
implementation of the Alternative 3 would occur.  

Under Alternative 3, potential impacts to existing scenic vistas from sediment removal 
activities at the OCWD Diversion Channel would be at the same level of impact as the 
Proposed Action. Potential aesthetic impacts to existing scenic vistas would be less 
than significant.  

Sediment Management Project  

Under Alternative 3, potential impacts to existing scenic vistas would be at the same 
level of impact as the Proposed Action. Potential aesthetic impacts to existing scenic 
vistas would be less than significant.  

Alternative 4: Heavy Equipment Excavation  

Planned Deviation  

Under Alternative 4, potential impacts to existing scenic vistas would be at the same 
level of impact as the Proposed Action. Potential aesthetic impacts to existing scenic 
vistas would be less than significant.  

Under Alternative 4, potential impacts to existing scenic vistas from sediment removal 
activities at the OCWD Diversion Channel would be at the same level of impact as the 
Proposed Action. Potential aesthetic impacts to existing scenic vistas would be less 
than significant.  



 
 

 

  4-6 

Sediment Management Project  

Similar to the Proposed Action, implementation of Alternative 4 would not involve the 
construction of any structures or any construction activities that would result in a 
permanent change to existing scenic vistas of the study area. No long term changes to 
existing scenic vista would occur.  

Under Alternative 4, there would be higher number of construction equipment operating 
within the study area which could result in a higher potential for scenic vistas to be 
temporarily interrupted with construction activity. However, even with the increase 
potential for scenic vistas to be temporarily interrupted with construction activity, the 
short-term impacts to existing scenic vistas within the study area would be less than 
significant.  

Alternative 5 Planned Deviation 505 ft. with No Federal Action for Sediment 
Management Project  

Under Alternative 5, potential impacts to existing scenic vistas would be at the same 
level of impact as the Proposed Action for the Planned Deviation. Potential aesthetic 
impacts to existing scenic vistas would be less than significant.  

Under Alternative 5, potential impacts to existing scenic vistas from sediment removal 
activities at the OCWD Diversion Channel would be at the same level of impact 
Potential aesthetic impacts to existing scenic vistas would be less than significant.  

Alternative 6 No Planned Deviation with Federal Action for Sediment Management 
Project  

Under Alternative 6, potential impacts to existing scenic vistas would be at the same 
level of impact as the Proposed Action for the Sediment Management Project. Potential 
aesthetic impacts to existing scenic vistas would be less than significant.  

Mitigation Measures 

No mitigation measures are required. 

Level of Impact  

Alternative 1: No Impact 

Alternative 2: Less than significant adverse impact 

Alternative 3: Less than adverse significant impact 

Alternative 4: Less than significant adverse impact 

Alternative 5: Less than significant adverse impact 

Alternative 6: Less than significant adverse impact 
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IMPACT AR-2: Would the project damage scenic resources, including but limited 
to trees, rock outcroppings and historic buildings within a State Highway?  

Alternative 1: No Federal Action/No Project  

Under the No Federal Action/No Project Alternative, the Planned Deviation and 
sediment removal activities would not be implemented. Therefore, no potential adverse 
impacts to scenic resources along a State Scenic Highway would occur. Existing views 
from SR 71 and SR 91 into the study area would not change.  

Alternative 2: Proposed Action  

Planned Deviation   

Both SR 91 and SR 71 are both eligible State Scenic Highways that provide scenic 
views into the Prado Basin and the Reach 9 study area. The Planned Deviation would 
raise the surface water in the buffer pool from elevation 498 ft. to elevation 505 ft. during 
the flood season.  An increase in the water level would not result in adverse changes to 
existing scenic views along SR 91 or SR 71. No adverse impacts to existing scenic 
vistas along State Scenic Highways would occur.  

The sediment removal activities at the OCWD Diversion Channel would not be within 
the view shed of any State Scenic Highways. Therefore, no potential aesthetic impacts 
along State Scenic Highway would occur.  

Sediment Management Project  

During the construction and operation of the Sediment Management Project some 
activities could be within the view shed of motorist along SR 91 and SR 71. Existing 
views into Prado Basin could be temporarily replaced with construction equipment and 
construction activity. However, the impact would be short term and once the project is 
completed all construction activity would cease and existing views from SR 91 and SR 
71 would return to their pre-project condition.  Potential view impacts to scenic 
resources along a State Scenic Highway would be less than significant.  

Alternative 3: Reduced Water Surface Elevation 

Planned Deviation 

Under Alternative 3, potential impacts to scenic resources along a State Scenic 
Highway would be at the same level of impact as the Proposed Action. Potential 
aesthetic impacts to scenic resources along a State Scenic Highway would be less than 
significant.  

The sediment removal activities at the OCWD Diversion Channel would not be within 
the view shed of any State Scenic Highways. Therefore, no potential aesthetic impacts 
along State Scenic Highway would occur.  
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Sediment Management Project  

Under Alternative 3, potential impacts to scenic resources along a State Scenic 
Highway would be at the same level of impact as the Proposed Action. Potential 
aesthetic impacts to scenic resources along a State Scenic Highway would be less than 
significant. 

Alternative 4: Heavy Equipment Excavation  

Planned Deviation 

Under Alternative 4, potential impacts to scenic resources along a State Scenic 
Highway would be at the same level of impact as the Proposed Action. Potential 
aesthetic impacts to scenic resources along a State Scenic Highway would be less than 
significant.  

The sediment removal activities at the OCWD Diversion Channel would not be within 
the view shed of any State Scenic Highways. Therefore, no potential aesthetic impacts 
along State Scenic Highway would occur.  

Sediment Management Project  

Under Alternative 4, there would be more construction equipment operating within the 
study area which could result in a higher potential for scenic resources along a State 
Scenic Highway to be temporarily interrupted due to increased construction activity. The 
potential impact would be short-term and once the sediment management activities are 
completed existing views along State Scenic Highways would return to their pre-project 
condition.   

Alternative 5: Planned Deviation 505 ft. with No Federal Action for Sediment 
Management Project  

Under Alternative 5, potential impacts to impacts to scenic resources along a State 
Scenic Highway would be at the same level of impact as the Proposed Action for the 
Planned Deviation. Potential aesthetic impacts to scenic resources along a State Scenic 
Highway would be less than significant.  

The sediment removal activities at the OCWD Diversion Channel would not be within 
the view shed of any State Scenic Highways. Therefore, no potential aesthetic impacts 
along State Scenic Highway would occur.  

Alternative 6 No Planned Deviation with Federal Action for Sediment Management 
Project  

Under Alternative 6, potential impacts to scenic resources along a State Scenic 
Highway would be at the same level of impact as the Proposed Action for the Sediment 
Management Project. Potential aesthetic impacts to scenic resources along a State 
Scenic Highway would be less than significant. 
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Mitigation Measures 

No mitigation measures are required. 

Level of Impact  

Alternative 1: No Impact 

Alternative 2: Less than significant adverse impact 

Alternative 3: Less than significant adverse impact 

Alternative 4: Less than significant adverse impact 

Alternative 5: Less than significant adverse impact 

Alternative 6: Less than significant adverse impact 

IMPACT AR-3: Would the project substantially degrade the existing visual 
character or quality of the site and its surrounding? 

Alternative 1: No Federal Action/No Project 

Under Alternative 1, the Planned Deviation and sediment removal activities would not 
be implemented. Water would continue to be stored up to elevation 498 ft. during the 
flood season and up to elevation 505 ft. during the non-flood season and there would be 
no construction activity occurring within the study area. There would not be any 
changes to the existing landscape and aesthetic character of the study area.  

Alternative 2: Proposed Action 

Planned Deviation  

Under Alternative 2, the water surface in the buffer pool would increase from elevation 
498 ft. to elevation 505 ft. during the flood season, a potential increase of up to 7-feet.  
The visual character of the study area would be similar to the existing condition, except 
that the water could be stored behind Prado Dam for longer periods of time. A 7- ft. 
increase in the buffer pool and the potential for water to be stored behind Prado Dam 
and for longer periods of time would not significantly change the existing landscape and 
would not create an adverse visual change to the existing aesthetic character of the 
study area. The implementation of Proposed Action would not have an adverse impact 
on the visual character of the study area.  

The sediment removal proposed at the OCWD Diversion Channel is one of the locations 
in the Prado Wetlands where OCWD conducts its routine maintenance activities. The 
implementation of the sediment removal activities would not involve the construction of 
any structures that would result in a permanent significant change to existing visual 
character of the study area. Implementation of the sediment removal activities would 
essentially be a continuation of the routine maintenance activities currently occurring 
along the diversion channel and would not result in any new aesthetic impacts that 
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visually change the character of the study area. Potential temporary aesthetic impacts 
would be less than significant.  

Sediment Management Project  

The study area consists of undisturbed open space. The implementation of the 
Sediment Management Project would not involve the construction of any permanent 
structures or any construction activities that would result in a permanent change to the 
existing visual character of the study area. The implementation of the Sediment 
Management Project would result in short term aesthetic changes to the study area. 
Some existing views into Prado Basin could be replaced with construction equipment.  
The aesthetic changes would be temporarily, and when the sediment removal activities 
are completed the visual character of the study area would be returned to its pre-project 
condition. Potential adverse impacts to the aesthetic character of the study area would 
be less than significant.   

Alternative 3: Reduced Water Surface Elevation 

Planned Deviation  

Under Alternative 3, the amount of water stored in the buffer pool would be 1.1 ft. lower 
than the surface water elevation provided under the Proposed Action. The 1.1 ft. 
decrease in the water elevation would not be discernible and the visual impacts to the 
study area would be similar to the Proposed Action. Potential aesthetic impacts to the 
existing visual character of the study area would be less than significant.  

Under Alternative 3, potential impacts to the visual character of the study area from the 
sediment removal activities in the OCWD Diversion Channel would be at the same level 
of impact as the Proposed Action and would be less than significant.  

Sediment Management Project  

Under Alternative 3, potential impacts to the visual character of the study area would be 
at the same level of impact as the Proposed Action and would be less than significant.  

Alternative 4: Heavy Equipment Excavation  

Planned Deviation 

Under Alternative 4, potential impacts to the visual character of the study area would be 
at the same level of impact as the Proposed Action and would be less than significant.  

Under Alternative 4, potential impacts to the visual character of the study area from the 
sediment removal activities in the OCWD Diversion Channel would be at the same level 
of impact as the Proposed Action and would be less than significant.  
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Sediment Management Project  

Compared to the Proposed Action, implementation of Alternative 4 would have a greater 
potential to adversely impact the existing visual character of the study area because 
there would be a higher amount of construction activities. The potential visual impact 
would be short-term and once the sediment removal activities are completed the 
existing visual character of the study area would return to its pre-project condition. 
Potential aesthetic impacts to the existing visual character of the study area would be 
less than significant. 

Alternative 5 Planned Deviation 505 ft. with No Federal Action for Sediment 
Management  

Under Alternative 5, potential impacts to the visual character of the study area would be 
at the same level of impact as the Proposed Action for the Planned Deviation and would 
be less than significant. Under Alternative 5, potential impacts to the visual character of 
the study area from the sediment removal activities in the OCWD Diversion Channel 
would be at the same level of impact as the Proposed Action and would be less than 
significant.  

Alternative 6 No Planned Deviation with Federal Action for Sediment Management  

Under Alternative 6, potential visual impacts within the study area would be at the same 
level of impact as the Proposed Action for the Sediment Management Project. Potential 
aesthetic impacts would be less than significant. 

Mitigation Measures 

No mitigation measures are required.  

Level of Impact after Mitigation  

Alternative 1: No impact  

Alternative 2: Less than significant adverse impact 

Alternative 3: Less than significant adverse impact 

Alternative 4: Less than significant adverse impact 

Alternative 5: Less than significant adverse impact 

Alternative 6: Less than significant adverse impact 
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 Air Quality 

The following analysis is based on an Air Quality Reports prepared for the Planned 
Deviation and Sediment Management Project by BonTera/Psomas in July of 2015 and 
June 2016. The air quality reports are presented in Appendix C.  

Affected Environment   

The study area is located within unincorporated Western Riverside County within the 
South Coast Air Basin (Basin).  The Basin consists of Orange County, all of Los Angeles 
County except for the Antelope Valley, the non-desert portion of western San Bernardino 
County, and the western and Coachella Valley portions of Riverside County. The basin 
is an arid environment with little rainfall and abundant sunshine occurring during the 
summer months. The topography and climate of Southern California combine to make 
the Basin an area of high air pollution potential. During the summer months, a warm air 
mass frequently descends over the cool, moist marine layer produced by the interaction 
between the ocean’s surface and the lowest layer of the atmosphere. The warm upper 
layer forms a cap over the cooler surface layer and inhibits the pollutants from 
dispersing upward. Light winds during the summer further limit ventilation. Additionally, 
abundant sunlight triggers the photochemical reactions that produce ozone and the 
majority of particulate matter. The region experiences more days of sunlight than any 
other major urban area in the nation except for the City of Phoenix. 

Attainment Status 

The EPA and the ARB designate air basins where ambient air quality standards are 
exceeded as “nonattainment” areas.  If standards are met, the area is designated as an 
“attainment” area.  If there is inadequate or inconclusive data to make a definitive 
attainment designation, they are considered “unclassified.”  National nonattainment areas 
are further designated as marginal, moderate, serious, severe, or extreme as a function of 
deviation from standards.  Each standard has a different definition, or ‘form’ of what 
constitutes attainment, based on specific air quality statistics.  For example, the Federal 
8-hour CO standard is not to be exceeded more than once per year. Therefore, an area is 
in attainment of the CO standard if no more than one 8-hour ambient air monitoring 
values exceeds the threshold per year.  In contrast, the Federal annual PM2.5 standard is 
achieved if the 3-year average of the annual average PM2.5 concentration is less than or 
equal to the standard. 

The current attainment designations for the Basin are shown in Table 17.  The Basin is 
designated as nonattainment for the state and federal ozone, PM10, and PM2.5, 
standards.  The Basin is also in nonattainment for the state nitrogen dioxide annual 
standard, based on the 2006–2008 data.  Based on more recent data (2007–2009), the 
Basin would be in attainment for nitrogen dioxide; however, the State has not officially 
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designated the Basin as in attainment.  The Los Angeles County portion of the Basin is 
in nonattainment for lead; however, the project area is in attainment for lead.   

Table 17: South Coast Air Basin Attainment Status 

Pollutant State Federal 

O3 (1 hour) Nonattainment No standard 
O3 (8 hour) Extreme Nonattainment 

PM10 Nonattainment Attainment/Maintenance 
PM2.5 Nonattainment Moderate Nonattainment 
CO Attainment Attainment/Maintenance 
NO2 Attainment Attainment/Maintenance 
SO2 Attainment Attainment 
Lead Attainment Attainment 
All others Attainment/Unclassified No standards 
O3: ozone; PM10: respirable particulate matter 10 microns or less in diameter; PM2.5: fine particulate matter 2.5 microns or less 
in diameter; CO: carbon monoxide; NO2: nitrogen dioxide; SO2: sulfur dioxide; USEPA: U.S. Environmental Protection Agency; 
SoCAB: South Coast Air Basin; CARB: California Air Resources Board. 

Source: CARB 2016c; USEPA 2014. 

Regulatory Framework 

Air pollutants are regulated at the national, state, and air basin level and each agency 
has a different level of regulatory responsibility.  The United States Environmental 
Protection Agency (EPA) regulates at the national level.  The California Air Resources 
Board (ARB) regulates at the state level.  The South Coast Air Quality Management 
District (SCAQMD) regulates at the air basin level. 

Federal Regulation 

The EPA is responsible for national and interstate air pollution issues and policies.  The 
EPA sets national vehicle and stationary source emission standards, oversees approval 
of all State Implementation Plans, provide research and guidance for air pollution 
programs, and sets National Ambient Air Quality Standards, also known as federal 
standards.  There are federal standards for the following criteria air pollutants, which 
were identified from provisions of the Clean Air Act of 1970: 

• Ozone • Particulate matter (PM10 and PM2.5) 
• Nitrogen dioxide • Carbon monoxide (CO) 
• Lead • Sulfur dioxide 

The federal standards were set to protect public health, including that of sensitive 
individuals; thus, the standards continue to change as more medical research is 
available regarding the health effects of the criteria pollutants.  Primary federal 
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standards are the levels of air quality necessary, with an adequate margin of safety, to 
protect the public health.    

State Regulation 

A State Implementation Plan (SIP) is a document prepared by each state describing 
existing air quality conditions and measures that would be followed to attain and 
maintain federal standards.  The State Implementation Plan for the State of California is 
administered by the ARB, which has overall responsibility for statewide air quality 
maintenance and air pollution prevention.  California’s State Implementation Plan 
incorporates individual federal attainment plans for regional air districts. The regional air 
district prepares their federal attainment plan, which is sent to the ARB to be approved 
and incorporated into the California State Implementation Plan.  Federal attainment 
plans include the technical foundation for understanding air quality (e.g., emission 
inventories and air quality monitoring), control measures and strategies, and 
enforcement mechanisms. The ARB also administers California Ambient Air Quality 
Standards (state standards) for the 10 air pollutants designated in the California Clean 
Air Act.  The 10 state air pollutants are the six federal standards listed above as well 
visibility-reducing particulates, hydrogen sulfide, sulfates, and vinyl chloride. 

South Coast Air Quality Management District  

The agency for air pollution control for the South Coast Air Basin (Basin) is the 
SCAQMD.  The SCAQMD is responsible for controlling emissions primarily from 
stationary sources. The SCAQMD is also responsible for developing, updating, and 
implementing the Air Quality Management Plan AQMP for the Basin, in coordination 
with the Southern California Association of Governments.   

Air Quality Management Plans 

In response to Federal and State requirements to implement measures to achieve the 
Federal and State air quality standards, the SCAQMD is responsible for reducing 
emissions from stationary (area and point), mobile, and indirect sources. It has 
responded to this requirement by preparing a sequence of AQMPs. An AQMP 
establishes a program of rules and regulations directed at attaining the Federal and 
State air quality standards. On November 28, 2007, California Air resources Board 
(CARB) submitted a SIP revision to the USEPA for O3, PM2.5, CO, and NO2 in the 
SoCAB. This revision is identified as the “2007 South Coast SIP”. 

The 2007 South Coast SIP demonstrates attainment of the federal PM2.5 standard in 
the SoCARB by 2014 and attainment of the federal 8-hour O3 standard by 2023. This 
SIP also includes a request to reclassify the O3 attainment designation from “severe” to 
“extreme”. The USEPA approved the redesignation effective June 4, 2010. The 
“extreme” designation requires the attainment of the 8-hour O3 standard in the SoCAB 
by June 2024. CARB approved PM2.5 SIP revisions in April 2011 and the O3 SIP 
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revisions in July 2011. The USEPA approved the PM2.5 SIP on September 25, 2013, 
and has approved 47 of the 62 1997 8-hour O3 SIP requirements.  On November 30, 
2014, the USEPA proposed a finding that the SoCAB has attained the 1997 PM2.5 
standards.  The comment period closed on January 22, 2015; no subsequent action has 
been taken.  

On December 7, 2012, the SCAQMD adopted the 2012 AQMP, which is a regional and 
multiagency effort between SCAQMD, CARB, Southern California Association of 
Governments (SCAG), and USEPA. The 2012 AQMP incorporates the latest scientific 
and technical information and planning assumptions including; SCAG’s 2012–2035 
Regional Transportation Plan/Sustainable Communities Strategy, updated emission 
inventory methods for various source categories; and SCAG’s latest growth forecasts. 
The primary purposes of the 2012 AQMP are to demonstrate attainment of the federal 
24-hour PM2.5 standard by 2014 and to update the USEPA-approved 8-hour Ozone 
Control Plan. On December 20, 2012, the 2012 AQMP was submitted to CARB and the 
USEPA for concurrent review and approval for inclusion in the SIP. CARB approved the 
2012 AQMP on January 25, 2013. The USEPA has not approved the 2012 AQMP 
portion of the SIP.  

SCAQMD Rules 

The AQMP for the Basin establishes a program of rules and regulations administered by 
SCAQMD and the State to obtain attainment of the state and federal standards.  The 
rules and regulations that would apply to the Proposed Action and Action Alternatives 
include the following: 

SCAQMD Rule 402 prohibits a person from discharging from any source whatsoever 
such quantities of air contaminants or other material which cause injury, detriment, 
nuisance, or annoyance to any considerable number of persons or to the public, or 
which endanger the comfort, repose, health or safety of any such persons or the public, 
or which cause, or have a natural tendency to cause, injury or damage to business or 
property. 

SCAQMD Rule 403 governs emissions of fugitive dust during construction and 
operation activities.  Compliance with this rule is achieved through application of 
standard Best Management Practices, such as application of water or chemical 
stabilizers to disturbed soils, covering haul vehicles, restricting vehicle speeds on 
unpaved roads to 15 miles per hour, sweeping loose dirt from paved site access 
roadways, cessation of construction activity when winds exceed 25 mph, and 
establishing a permanent ground cover on finished sites.   

Threshold of Significance 

• Would the project conflict with or obstruct implementation of the applicable air 
quality plan? 
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• Would the project violate any air quality standard or contribute substantially to an 
existing or projected air quality violation? 

• Would the project result in a cumulatively considerable net increase of any 
criteria pollutant for which the project region is nonattainment under an applicable 
national or state ambient air quality standard (including releasing emissions 
which exceed quantitative thresholds for ozone precursors)? 

• Would the project expose sensitive receptors to substantial pollutant 
concentrations? 

• Would the project generate air emissions that would exceed Federal General 
Conformity Rule de minimis thresholds? 

Environmental Consequences  

IMPACT AIR-1: Would the Project conflict with or obstruct implementation of the 
applicable air quality plan? 

Alternative 1: No Federal Action/No Project  

Under No Federal Action/No Project Alternative, the Planned Deviation and sediment 
removal activities would not be implemented. There would not be any short-term 
construction related regional air quality impacts that would have the potential to conflict 
with the South Coast Air Quality Management Plan (AQMP).  

Alternative 2: Proposed Action 

The main purpose of an AQMP is to bring an area into compliance with the 
requirements of Federal and State air quality standards. The 2012 AQMP is designed to 
accommodate expected future population, housing, and employment growth and is 
based on SCAG’s 2012–2035 RTP/SCS, which was developed from City and County 
General Plans as well as regional population, housing, and employment projections. 
The implementation of Proposed Action would not change regional population, housing, 
and employment projections. Additionally, as shown in Table 18 and Table 19, pollutant 
emissions from Proposed Action at the Sediment Management Project Demonstration 
Site and at the OCWD Diversion Channel Site would be less than the SCAQMD 
thresholds. No conflicts with the 2012 AQMP would occur.   

Alternative 3: Reduced Water Surface Elevation 

Under Alternative 3, the level of air quality impacts and potential conflicts with the South 
Coast AQMP would be the same as the Proposed Action. No conflict with the 2012 
AQMP would occur.  
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Alternative 4: Heavy Equipment Excavation  

As shown in Table 20, under Alternative 4 there would be an increase in NOX 
emissions and CO emissions. Similar, to the Proposed Action, pollutant emissions 
would be less than the SCAQMD thresholds. No conflicts with the 2012 AQMP would 
occur.   

Alternative 5: Planned Deviation 505 ft. with No Federal Action for Sediment 
Management Project  

Under Alternative 5 the Sediment Management Project would not be implemented. 
There would not be any construction related air quality emissions and the potential for 
adverse air quality impacts would not occur. 

Alternative 6: No Planned Deviation with Federal Action for Sediment 
Management Project  

Under Alternative 6, the level of air quality impacts would be the same as the Proposed 
Action. All estimated emissions for each phase of the Sediment Management 
Demonstration Project would be less than the applicable SCAQMD CEQA significance 
thresholds. No conflict with the 2012 AQMP would occur.  

Mitigation Measures 

No mitigation measures are required.  

Level of Impact 

Alternative 1: No impact  

Alternative 2: No impact 

Alternative 3: No impact 

Alternative 4: No impact 

Alternative 5: No impact 

Alternative 6: No impact 

IMPACT AIR-2: Will the Project violate any air quality standard or contribute 
substantially to an existing or projected air quality violation? 

Alternative 1: No Federal Action/No Project 

Under the No Federal Action/No Project Alternative, the Planned Deviation and 
sediment activities would not be implemented. There would not be construction related 
air quality emissions and no potential for adverse air quality impacts to occur. The study 
area would still be classified as State Non-Attainment Area for ozone, nitrogen dioxide, 
PM10 and PM2.5 and a Federal Non-Attainment Area for ozone, PM 10 and PM 2.5.  
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Alternative 2: Proposed Action 

Planned Deviation  

The regional construction emissions generated from the sediment removal activities at 
the OCWD Diversion Channel is shown in Table 18. These values are compared with 
the SCAQMD mass daily thresholds. As shown in Table 18, all estimated emissions 
would be less than the applicable SCAQMD CEQA significance thresholds. Therefore, 
no significant adverse air quality impacts would occur.   

Table 18: Alternative 2 Proposed Action Estimated Maximum Daily Construction 
Emissions Sediment Removal OCWD Diversion Channel  

(Pounds/Day) 
Phase VOC NOx CO PM10 PM2.5 

Site Preparation/Clearing and Grubbing  4 52 31 10 5 
Sediment Removal 4 62 36 29 6 
Significance Threshold 75 100 550 150 55 
Significant Impact? No No  No No No 
See Appendix B for CalEEMod Model outputs. 

Sediment Management Project  

The regional construction emissions generated from sediment removal activities at the 
demonstration site are shown in Table 19. These values are compared with the 
SCAQMD mass daily thresholds. As shown in Table 19, all estimated emissions for 
each phase of the Sediment Management Project would be less than the applicable 
SCAQMD CEQA significance thresholds. Therefore, no significant adverse air quality 
impacts would occur.   

Table 19: Proposed Action Estimated Maximum Daily Construction Emissions 
Sediment Management Project Demonstration Site  

(Pounds/Day) 
Phase: Activities Emissions (lbs./day) 

VOC NOx CO PM10 PM2.5 

Phase 1: Pre-Construction Survey 2 21 10 1 1 
Phase 2: Construction of Santa 
Ana River Sediment Removal 
Channel 

7 78 34 9 6 

Phase 3: Construction of Storage 
Site and Temporary Pipeline 

7 80 41 3 6 

Phase 4: Sediment Removal 
Activities Dredging  

7 69 64 3 3 

Phase 4: Sediment Removal heavy 
Equipment Excavation  

8 90 40 3 3 

Phase 5: Sediment Hauling 4 47 37 4 2 
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Phase 6: Monitoring, Mitigation, 
and Site Restoration 

4 41 21 8 5 

SCAQMD Thresholds (Table 5) 75 100 550 150 55 
Exceeds Threshold? No No No No No 

lbs./day: pounds per day; VOC: volatile organic compound; NOx: nitrogen oxides; CO: carbon monoxide; PM10: respirable particulate matter 
with a diameter of 10 microns or less; PM2.5: fine particulate matter with a diameter of 2.5 microns or less; SCAQMD: South Coast Air 
Quality Management District. 
See Attachment B for CalEEMod model outputs. 

Alternative 3: Reduced Water Surface Elevation 

Under Alternative 3, the level of air quality impacts would be the same as the Proposed 
Action. All estimated emissions for sediment removal activities at the Sediment 
Management Project Demonstration Site or at OCWD Diversion Channel would be less 
than the applicable SCAQMD CEQA significance thresholds. Therefore, no significant 
adverse air quality impacts would occur.   

Alternative 4: Heavy Equipment Excavation   

Planned Deviation  

The regional construction emissions generated from the Proposed Action at the OCWD 
Diversion Channel Site are shown in Table 20. These values are compared with the 
SCAQMD mass daily thresholds. As shown in Table 20, all estimated emissions would 
be less than the applicable SCAQMD CEQA significance thresholds. Therefore, no 
significant adverse air quality impacts would occur.   

Sediment Management Project  

The regional construction emissions generated from Alternative 4 are shown in Table 
18. As shown in Table 20, under Alternative 4 there would be an increase in NOX 
emissions and CO emissions. Similar to the Proposed Action, all estimated emissions 
20 or each phase of the Sediment Management Demonstration Project would be less 
than the applicable SCAQMD CEQA significance thresholds. Therefore, no significant 
adverse air quality impacts would occur.   

Table 20: Alternative 4 Estimated Maximum Daily Construction Emissions 
(Pounds/Day) 

Phase: Activities Emissions (lbs./day) 
VOC NOx CO PM10 PM2.5 

Phase 1: Pre-Construction Survey 2 21 10 1 1 
Phase 2: Construction of Santa Ana 
River Sediment Removal Channel 

7 78 34 9 6 

Phase 3: Construction of Storage Site 
and Temporary Pipeline 

7 80 41 3 6 

Phase 4: Sediment Removal Activities 
All Heavy Equipment Excavation  

8 90 40 4 4 
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Phase 5: Sediment Hauling 4 47 37 4 3 
Phase 6: Monitoring, Mitigation, and Site 
Restoration 

4 41 21 8 5 

SCAQMD Thresholds (Table 5) 75 100 550 150 55 
Exceeds Threshold? No No No No No 

lbs./day: pounds per day; VOC: volatile organic compound; NOx: nitrogen oxides; CO: carbon monoxide; PM10: respirable particulate matter with a 
diameter of 10 microns or less; PM2.5: fine particulate matter with a diameter of 2.5 microns or less; SCAQMD: South Coast Air Quality 
Management District. 
See Attachment B for CalEEMod model outputs. 

Alternative 5: Planned Deviation 505 ft. with No Federal Action for Sediment 
Management Project  

Under Alternative 5, regional construction emissions generated from the sediment 
removal activities at the OCWD Diversion Channel would be the same as the Proposed 
Action.  

Alternative 6: No Planned Deviation with Federal Action for Sediment 
Management Project  

Under Alternative 6, the level of air quality impacts would be the same as the Proposed 
Action. All estimated emissions for each phase of the Sediment Management 
Demonstration Project would be less than the applicable SCAQMD CEQA significance 
thresholds. Therefore, no significant adverse air quality impacts would occur.  

Mitigation Measures  

No Mitigation Measures are required.  

Level of Impact  

Alternative 1: No impact  

Alternative 2: Less that significant adverse impact 

Alternative 3: Less than significant adverse impact 

Alternative 4: Less than significant adverse impact 

Alternative 5: Less than significant adverse impact  

Alternative 6: Less than significant adverse impact 

IMPACT AIR-3: Would the Project result in a cumulatively considerable net 
increase of any criteria pollutant for which the project region is nonattainment 
under an applicable national or state ambient air quality standard (including 
releasing emissions which exceed quantitative thresholds for ozone precursors)? 

Alternative 1: No Federal Action/No Project 

Under the No Federal Action/No Project Alternative, the Planned Deviation and 
sediment removal activities would not be implemented. There would not be any short- 
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term construction related emissions and no potential for adverse regional air quality 
impacts to occur. The study area would still be classified as State Non-Attainment Area 
for ozone, nitrogen dioxide, PM10 and PM2.5 and a Federal Non-Attainment Area for 
ozone, PM 10 and PM 2.5.  

Alternative 2: Proposed Action 

The region is a Federal and/or State nonattainment area for PM10, PM2.5, and ozone. 
The Proposed Action would contribute particulates and the ozone precursors VOC and 
NOx into the study area. SCAQMD considers the thresholds for project-specific impacts 
and cumulative impacts to be the same.  As described previously, all phases of 
sediment removal activities at the Sediment Management Project Demonstration Site or 
at the OCWD Diversion Channel would be less than the SCAQMD CEQA significance 
thresholds. Therefore, regional emissions would not be cumulatively considerable and 
the potential impact would be less than significant. 

Alternative 3: Reduced Water Surface Elevation 

Under Alternative 3 potential cumulative air quality impacts would be the same as the 
Proposed Action. As described previously, all phases of the sediment removal activities 
at the Sediment Management Project Demonstration Site or at the OCWD Diversion 
Channel would be less than the SCAQMD CEQA significance thresholds. Therefore, 
regional emissions would not be cumulatively considerable and the potential impact 
would be less than significant. 

Alternative 4: Heavy Equipment Excavation  

As shown in Table 20, all sediment removal activities at the Sediment Management 
Project Demonstration Site or at the OCWD Diversion Channel would be less than the 
SCAQMD CEQA significance thresholds. Therefore, regional emissions would not be 
cumulatively considerable and the potential impact would be less than significant. 

Alternative 5: Planned Deviation 505 ft. with No Federal Action for Sediment 
Management Project  

The sediment removal activities at the OCWD Diversion Channel Site would be less 
than the SCAQMD CEQA significance thresholds. Potential for cumulative adverse air 
quality impacts would not occur. 

Alternative 6: No Planned Deviation with Federal Action for Sediment 
Management Project 

Under Alternative 6, the level of air quality impacts would be the same as the Proposed 
Action.  

Mitigation Measures 

No mitigation measures are required.  
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Level of Impact  

Alternative 1: No impact  

Alternative 2: Less than significant adverse impact 

Alternative 3: Less than significant adverse impact 

Alternative 4: Less than significant adverse impact 

Alternative 5: Less than significant adverse impact 

Alternative 6: Less than significant adverse impact 

IMPACT AIR-4: Would the project expose sensitive receptors to substantial 
pollutant concentrations? 

Alternative 1: No Federal Action/No Project  

Under No Federal Action/No Project Alternative, the Planned Deviation and sediment 
removal activities would not be implemented. There would be no operation of heavy 
equipment or truck hauling activities and no potential for emissions to be generated that 
would expose sensitive receptors to substantial pollutant concentrations.  

Alternative 2: Proposed Action   

Carbon Monoxide Hot Spot Analysis 

Carbon monoxide (CO) “hot spot” thresholds ensure that emissions of CO associated 
with traffic impacts from a project in combination with CO emissions from existing and 
forecasted regional traffic do not exceed state or federal standards for CO at any traffic 
intersection impacted by the project.  Project concentrations may be considered 
significant if a CO hot spot intersection analysis determines that project generated CO 
concentrations cause a localized violation of the state CO 1-hour standard of 20 ppm, 
state CO 8-hour standard of 9 ppm, federal CO 1-hour standard of 35 ppm, or federal 
CO 8-hour standard of 9 ppm. 

Localized high levels of CO are associated with traffic congestion and idling or slow-
moving vehicles.  To provide a worst-case scenario, CO concentrations are estimated at 
project-impacted intersections, where the concentrations will be the greatest.  The 
Planned Deviation would generate construction related truck trips to haul the sediment 
from Prado Basin. The Planned Deviation would not generate and long term operational 
vehicular trips.   

This analysis follows the recommended CO Protocol guideline of the SCAQMD.  
According to the CO Protocol, intersections with Level of Service (LOS) E or F require 
detailed analysis.  In addition, intersections that operate under LOS D conditions in 
areas that experience meteorological conditions favorable to CO accumulation require a 
detailed analysis.  The SCAQMD recommends that a local CO hot spot analysis be 



 
 

 

  4-23 

conducted if the intersection meets one of the following criteria: 1) the intersection is at 
LOS D or worse and where the project increases the volume to capacity ratio by 2 
percent or 2) the project decreases LOS at an intersection from C to D.  

The hauling trips associated with the sediment removal activities at the Sediment 
Management Demonstration Site or at the OCWD Diversion Channel Site would not 
occur during peak traffic periods and would not reduce the level of service of any 
intersections or roadway segments within the project area.  Therefore, implementation 
of the Proposed Action at the Sediment Management Demonstration Site or at the 
OCWD Diversion Channel Site would not significantly contribute to a CO hotspot.  

Toxic Air Contaminants 

The greatest potential for Toxic air contaminants emissions during construction or 
operations would be related to diesel PM emissions associated with construction 
equipment operations during earth-moving activities. The sediment removing activities 
associated with the Proposed Action would occur over a one year period. The 
assessment of cancer risk is typically based on a 30- to 70-year exposure period. 
Because exposure to diesel exhaust will be substantially less than the 30- to 70-year 
exposure period, the incremental cancer risk to exposed persons at the Sediment 
Management Demonstration Site or at the OCWD Diversion Channel Site would be 
negligible. The impact would be less than significant and no mitigation would be 
required. 

Alternative 3: Reduced Water Surface Elevation 

Under Alternative 3, potential air quality impacts to sensitive receptors would be the 
same as the Proposed Action and would be less than significant.  

Alternative 4: Heavy Equipment Excavation   

Under Alternative 4, potential air quality impacts to sensitive receptors would be the 
same as the Proposed Action and would be less than significant.  

Alternative 5: Planned Deviation 505 ft. with No Federal Action for Sediment 
Management Project 

Under Alternative 5, potential air quality impacts to sensitive receptors from sediment 
removal activities at the OCWD Diversion Chanel would be the same as the Proposed 
Action and would be less than significant.  

Alternative 6: No Planned Deviation with Federal Action for Sediment 
Management Project 

Under Alternative 6, potential air quality impacts to sensitive receptors would be the 
same as the Proposed Action and would be less than significant.  
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Mitigation Measures 

No mitigation measures are required.  

Level of Impact after Mitigation  

Alternative 1: No impact  

Alternative 2: Less than significant adverse impact 

Alternative 3: Less than significant adverse impact 

Alternative 4: Less than significant adverse impact 

Alternative 5: Less than significant adverse impact 

Alternative 6: Less than significant adverse impact 

IMPACT AIR-5: Would the Proposal result air emissions that would exceed 
Federal General Conformity Rule de minimis thresholds? 

The General Conformity Rule of the Federal Clean Air Act (42 USC 7401) implements 
Section 176(c) of the Clean Air Act, and establishes minimum thresholds for ozone, CO, 
and other regulated pollutants for nonattainment and maintenance areas.  The 
precursors of ozone include reactive organic gases that are also known as volatile 
organic gases (VOC) and nitrogen oxides (NOx).  The regulations apply to a proposed 
federal action that would cause emissions of criteria air pollutants or ozone precursors 
above a de minimis level to occur in locations designated as nonattainment or 
maintenance areas for the emitted pollutants.  The purpose of the General Conformity 
Rule is to: 

• Ensure that federal activities do not cause or contribute to new violations of the 
national ambient air quality standards; 

• Ensure that actions do not cause additional or worsen existing violation of, or 
contribute to new violations of, the national ambient air quality standards; and  

• Ensure that attainment of the national ambient air quality standards is not 
delayed.  

A federal agency must make a determination that a federal action conforms to the 
applicable implementation plan before the action is taken.  A conformity determination is 
required for each pollutant where a total of direct and indirect emissions in a 
nonattainment or maintenance area caused by the federal action are greater than the 
de minimis thresholds. The General Conformity Rule specifies de minimis thresholds, 
which are based on the severity of an area’s nonattainment with the federal standards.  
If a project is less than the de minimis thresholds, additional analysis would not be 
required.  The de minimis thresholds for Riverside County are provided in Table 21. As 
shown in Table 21, the study area is in nonattainment for the federal ozone, PM10, and 
PM2.5 standards.   
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Table 21: Riverside County Attainment Status and De Minimis Thresholds 
Pollutant Federal Designation and 

Classification 
De Minimis 

Threshold (tpy) 
Ozone Nonattainment (Extreme) 10a (VOC or NOx) 
Carbon monoxide Maintenance (Serious) 100 
Nitrogen dioxide (annual) Attainment (N/A) 100 
Sulfur dioxide Attainment (N/A) N/A 
PM10  Nonattainment (Serious) 70 
PM2.5 Nonattainment (N/A) N/Ab 
Lead (other parts of Basin, 
including the project area) 

Attainment (N/A) N/A 

Notes: 
tpy = tons per year 
VOC - volatile organic compounds 
NOx - nitrogen oxides 
N/A = Not applicable 
a The applicable de minimis threshold applies equally to each ozone precursor (VOC and NOx) 
b The General Conformity rule does not currently address PM2.5. 
Source: U.S. Environmental Protection Agency 2013a, Green Book Nonattainment Areas for Criteria Pollutants.  
Website: www.epa.gov/air/oaqps/greenbk/.  Accessed February 7, 2013.  
U.S Environmental Protection Agency 2013b, General Conformity De Minimis Levels.  Website: http://www.epa.gov/air 
/genconform/deminimis.html.  Accessed February 7, 2013. 

Alternative 1: No Federal Action/No Project 

Under No Federal Action/No Project Alternative, the Planned Deviation and sediment 
removal activities would not be implemented. There would not be any construction 
related air quality impacts and no potential to exceed the de minimis threshold. The 
study area would still be classified as State Non-Attainment Area for ozone, nitrogen 
dioxide, PM10 and PM2.5 and a Federal Non-Attainment Area for ozone, PM 10 and 
PM 2.5.  

Alternative 2: Proposed Action 

Planned Deviation  

Under the Proposed Action there would not be any structures or facilities that would 
generate long term direct air quality emissions that would to exceed the de minimis 
threshold. The implementation of Alternative 2 would result in short-term air quality 
emission impacts. As shown in Table 22 the annual emissions generated by sediment 
removal activities at the OCWD Diversion Channel would be less than the de minimis 
threshold for general conformity.  Therefore, no mitigation would be necessary to 
reduce the emissions to less than the de minimis thresholds.  
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Table 22: Alternative 2 Total Construction Emissions OCWD Diversion Channel 
(tons) 

Phase VOC NOx CO PM10 PM2.5 
Site Preparation/Clearing and 
Grubbing  

0.01 0.13 0.07 0.02 0.01 

Sediment Removal 0.07 0.97 0.57 0.44 0.09 
Total Emissions .08 1.10 0.64 0.47 0.10 
General Conformity de minimis 
Thresholds (Tons/Year)  

10 10 100 100 100 

Exceeds Threshold No No No No No  
See Appendix B for CalEEMod Model outputs 

Sediment Management Project  

Under the Proposed Action there would not be any structures or facilities that would 
generate long term direct air quality emissions that would exceed the de minimis 
threshold. Because the implementation of the Sediment Management Demonstration 
Project is climate dependent, a range of years have been analyzed to implement the 
project. As shown in Table 23 the annual emissions generated by the Sediment 
Management Project each year would be less than the de minimis threshold for general 
conformity.  Therefore, no mitigation would be necessary to reduce the emissions to 
less than the de minimis thresholds.  

Table 23: Alternative 2 Total Construction Emissions Sediment Management 
Project Demonstration Site (tons) 

Year Emissions (tons) 

VOC NOx CO PM10 PM2.5 
2018 0.03 0.31 0.15 0.01 0.01 
2019 0.13 1.41 0.70 0.32 0.19 
2020 0.74 8.38 3.81 0.44 0.35 
2021 0.85 8.56 7.35 0.76 0.62 
2022 0.21 2.65 2.09 0.08 0.11 
2023 0.12 1.20 0.59 0.64 0.36 
2024 0.03 0.26 0.14 0.20 0.11 
Highest Annual Total 0.85 8.56 7.35 0.76 0.62 
General Conformity de minimis 
limits/NEPA thresholds in tons per 
year (Table 6) 

10 10 100 100 100 

Exceeds Threshold? No No No No No 

VOC: volatile organic compound; NOx: nitrogen oxides; CO: carbon monoxide; PM10: respirable particulate matter with a 
diameter of 10 microns or less; PM2.5: fine particulate matter with a diameter of 2.5 microns or less; NEPA: National 
Environmental Policy Act. 
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Alternative 3: Reduced Water Surface Elevation 

Under Alternative 3 potential air quality impacts would be the same as the Proposed 
Action. The annual emissions generated by Alternative 3 would be less than the de 
minimis threshold for general conformity.  Therefore, no mitigation would be necessary 
to reduce the emissions to less than the de minimis thresholds.  

Alternative 4: Heavy Equipment Excavation 

The implementation of Alternative 4 would result in marginally less NOX and CO air 
quality impacts and would be less than the de minimis threshold for general conformity.  
Therefore, no mitigation would be necessary to reduce the emissions to less than the de 
minimis thresholds.  

Alternative 5: Planned Deviation 505 ft. with No Federal Action for Sediment 
Management Project 

Under Alternative 5, the annual emissions generated by sediment removal activities at 
the OCWD Diversion Channel would be less than the de minimis threshold for general 
conformity.  Therefore, no mitigation would be necessary to reduce the emissions to 
less than the de minimis thresholds.  

Alternative 6: No Planned Deviation with Federal Action for Sediment 
Management Project 

Under Alternative 6 potential air quality impacts would be the same as the Proposed 
Action. The annual emissions generated by Alternative 6 would be less than the de 
minimis threshold for general conformity.  Therefore, no mitigation would be necessary 
to reduce the emissions to less than the de minimis thresholds.  

Mitigation Measures  

No Mitigation Measures are required 

Level of Impact  

Alternative 1: No impact  

Alternative 2: Less than significant adverse impact 

Alternative 3: Less than significant adverse impact 

Alternative 4: Less than significant adverse impact 

Alternative 5: Less than significant adverse impact 

Alternative 6: Less than significant adverse impact 
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  Biological Resources 

The following analysis to Federal Listed Species incorporates information from a 
Biological Assessment prepared for the Planned Deviation and Sediment Management 
Demonstration Project by OCWD Natural Resources Department. The Biological 
Assessment is presented in its entirety in Appendix D.  

Affected Environment 

The action area or study area includes all areas to be directly or indirectly affected by 
the Planned Deviation and/or the Sediment Management Project (Proposed Action). 
The area of direct effects includes the area within Prado Basin between elevation 470 ft. 
and elevation 505 ft., the sediment removal channel, the sediment storage site, the 
project access road and the OCWD Prado Wetlands Diversion Channel.  The area of 
potential indirect effect includes the Santa Ana River upstream of elevation 505 ft. to the 
Santa Ana River/River Road Bridge crossing (elevation 530 ft.) and Reach 9 of the 
Santa Ana River.  

The upstream extent of the study area within Prado Basin was determined to be the 
Santa Ana River/River Road Bridge crossing.  This location was selected because it 
fully encompasses the extent of the expected area of influence of the proposed Five 
Year Planned Deviation. This upstream boundary is also located immediately upstream 
of the OCWD wetlands diversion which provides the last opportunity to divert flow, and 
sediment, from the Santa Ana River before it flows into the main basin area.  The 
current modeling and analysis includes the operation of the diversion and is a practical 
location for monitoring efforts that would be associated with the Proposed Action. 

The downstream extent of the study area below Prado Dam was determined to be the 
portion of the Santa Ana River known as Reach 9.  The channel invert at the 
downstream end of Reach 9 is controlled by a drop structure near the Santa Ana 
River/Weir Canyon Road crossing.  Additionally, the Santa Ana River below Weir 
Canyon is controlled by improved side slopes and the regular placement of drop 
structures and channel invert stabilizers.  No direct affects (such channel incision or 
bank erosion) are expected to occur from the Proposed Project in Reach 9.  This 
location was selected because it does provide a barrier which controls these effects 
should they unexpectedly occur.  This segment of the river provides a practical location 
for the downstream limit relevant to the modeling and monitoring efforts associated with 
the Proposed Action.  

Prado Basin  

Prado Basin is located within the Santa Ana River Watershed. There are four major 
tributaries that drain into the Prado Basin; Santa Ana River, Chino Creek, Cucamonga 
Creek (which flows into Mill Creek) and Temescal Wash. All of the water bodies 
converge upstream of Prado Dam. The biological setting in the Prado Basin is 
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significantly influenced by the presence of Prado Dam. As a result of a combination of 
high groundwater, storm flow accumulation held in the reservoir, ongoing sewage 
treatment plant effluent and irrigation runoff, perennial flows occur throughout much of 
the Prado Basin. During the winter months the river maintains flow throughout Prado 
Basin. In the summer months the surface flow is substantially reduced, but is typically 
still present.  

Prado Basin consists of a wide mixture of biological resources and habitats, including; 
cottonwood/willow riparian forest, riparian scrub, herbaceous riparian, freshwater ponds, 
freshwater marsh, and riverine. Riparian forest is the most dominant wetland habitat in 
the Prado Basin. The dominant plant species within the riparian forest are black willow, 
(Salix goodingii), arroyo willow (Salix lasiolepis), Freemont cottonwood, (Populus 
fremontii) eucalyptus, sycamore (Platanus recemosa), and mulefat (Baccharis 
salicifolia).   

The riparian habitat within Prado Basin is a dynamic community that is dependent upon 
periodic flooding. Winter flows create areas of scour and sedimentation that cycle the 
community back to earlier successional stages. Periodic floods of large magnitude and 
migration of the river channel lay down fresh alluvial deposits where seeds can 
germinate and plant roots can take hold. The basin contains an expansive riparian 
forest. At lower elevations in the basin, the riparian forest coverage is nearly complete 
with an over story of trees reaching as high as 50 feet and an understory of both native 
vegetation and non-native vegetation. At the higher elevations in the basin the forest is 
patchier and the understory consists of more non-native vegetation.  

The riparian forest in the Prado Basin contains an abundance and diversity of bird 
species. Neotropical migrants depend on deciduous trees and shrubs for foraging 
during migration. The mature trees provide numerous cavities for cavity dependent 
wildlife and the taller trees are used by nesting raptors. The emergent vegetation at the 
water’s edge provides escape cover, shade and a source of food for fish. The basin 
supports a wide variety of mammal, amphibian and reptile species, several of which are 
biologically significant. Additionally, Prado Basin functions as a wildlife movement 
corridor between core habitats in the Chino Hills, the Santa Ana Mountains and Prado 
Basin and along the undeveloped Santa Ana River Floodplain.  

Santa Ana River Prado Dam to River Road  

The segment of the Santa Ana River (SAR) extending from the River Road 
Bridge/Santa Ana River crossing downstream into Prado Basin can be divided into two 
sub-segments.  The upper segment, extending from River Road Bridge downstream to 
the south and west is approximately 10,000 feet, and is typically a well-defined channel 
composed of primarily sand channel slopes and a sand river bed.  The river bed 
gradation ranges from very fine sand to coarse sand with occasional, brief and 
intermittent gravel deposits.  This segment of the Santa Ana River receives high 
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amounts of sediment deposition and can often move laterally during large flow events.  
The slope of the river in this location typically ranges from 0.003 to 0.0001, depending 
on sedimentation and river flow conditions.   

The segment of the Santa Ana River extending from 10,000 feet below River Road 
Bridge, south and west 7,000 feet to Prado Dam is indiscernible as a single river 
channel and can be defined as a series of braided streams meandering towards the 
Prado Dam outlet works. The braided stream beds and stream bank gradations are 
composed of a higher silt and clay content than what is present in the upper segment. 
The slope of the braided streams in this location of the basin can vary dramatically 
depending on their location in the basin and annual sedimentation deposition, but 
typically range from 0.01 to 0.0001.   

Santa Ana River Reach 9 

The stretch of the Santa Ana River occurring downstream of Prado Dam to Weir 
Canyon Road, referred to as Reach 9, runs through Santa Ana Canyon and has several 
distinctive characteristics. At the Prado Dam outlet structure to the Green River Golf 
Course the river has a relatively flat slope. Within this reach the river flow is perennial 
and the floodplain is covered with riparian vegetation. The banks are moderately incised 
with vegetated islands that dot the main channel. Near the Green River Golf Course the 
slope increases and the river becomes more incised. Between the Green River Golf 
Course and Imperial Highway the flood plain becomes much more expansive with 
several flow splits forming natural islands. Riparian vegetation is mostly concentrated 
near the river bank.  Except for a drop structure located downstream of Weir Canyon, 
this reach does not contain any other water control structures.  

The bed material in Reach 9 is much coarser than the sandy bed material of the river 
above Prado Dam.  Reach 9 bed material generally consists of gravels and cobbles 
compared to the predominantly sand substrate characteristic of the river upstream of 
Prado Dam.  The dominant bed form in this reach is pool-riffle, where high gradient high 
velocity riffles flow into low gradient low velocity pools. Additionally, there are several 
stretches where the river has a plane bed, where the gradient and velocity are 
approximately constant and the river bottom material is dominated by gravel and 
cobble.  

The Corps is currently implementing major improvements and associated mitigation for 
the Santa Ana River Mainstem Project, which includes improvements within Prado 
Basin and along the Santa Ana River downstream to the Pacific Ocean. Also included in 
Reach 9 is the Corps Santa Ana Sucker Perennial Stream Restoration Project.   

Vegetation Communities  

The vegetation communities within the Prado Basin portion of the study area are shown 
in Figure 7. A statistical summary of vegetation communities in the Prado Basin 
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located between elevations 470 ft. to 498 ft., 498 ft. to 505 ft. and 505 ft. to 530 ft. is 
shown in Table 24. As shown in Table 24, majority of the vegetation in the basin 
between these elevations is cottonwood/willow habitat. Most the habitat is mature, 
contains high biological values to support wildlife and is known to be occupied by 
special status bird species such as the Least Bell’s Vireo, Southwestern Willow 
Flycatcher and Western Yellow Billed Cuckoo. 

Table 24: Prado Basin Vegetation Communities (Acres) 
Vegetation 
Community 

Acres 
Between 470 

ft. and.498 
ft. 

Acres 
Between 470 
ft. and 503.9 

ft.  

Acres Between 
498 ft. and  

505 ft.  

Acres Between 505 
ft. and 530 ft. (River 

Road Bridge)  

Cottonwood/Willow 852.5 1,226.2 431.9 1,112.6 

Mixed Riparian 98.8 98.9 .17 17.3 

Coastal Sage 
Scrub 

0.0 0.0 0.0 0.07 

Coastal Sage 
Scrub/No-Native 
Weeds  

0.0 0.0 0.0 9.20 

Open Water  34.2 34.7 .52 109.7 

Non-Native 
Weeds/Grasses 

50.4 95.9 54.7 460.07 

Arundo 0.0 5.2 8.3 362.5 

Disturbed 0.7 1.9 1.3 6.6 

Eucalyptus  23.6 37.9 17.5 83.3 

Constructed 
Wetlands  

91.8 253.8 166.7 211.3 

Agriculture  0.0 0.6 1.7 58.1 

Recreation 4.03 14.9 11.9 12.09 

Urban  0.0 0.0 0.0 189.5 

Total 1,156.03 1,770.0 694.6 2,632.1 

Source Orange County Water District and United States Army Corps of Engineers, 2016 

A statistical summary of vegetation communities along Reach 9 of the Santa Ana River 
is shown in Table 25. As shown in Table 25, the urban land uses are intermixed with the 
vegetation communities. The higher biological valued vegetation communities are 
located on riparian sites that are interspersed along the wetted channel of the river. 
These areas are known to be occupied by special status bird species such as the Least 
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Bell’s Vireo.   The upland terrace above the river contains coastal sage vegetation that 
provides suitable habitat for the Coastal California Gnatcatcher.  

Table 25: Santa Ana River Reach 9 Vegetation Communities (Acres) 
Vegetation Community Acres  

Mixed Riparian 321.69 
Open Water  54.82 
Coastal Sage Scrub 77.21 
Non-Native Weeds/Grasses 172.94 
Mix Coastal Sage Scrub/Non-Native Weeds  105.56 
Arundo 11.35 
Eucalyptus  1.16 
Agriculture  41.18 
Oak .54 
Urban 436.52 
Wetlands  2.71  
Total 1225.68 
Source: Orange County Water District and Untied States Army Corps 
Engineers 

A statistical summary of vegetation communities at the Sediment Management Project 
Demonstration Site is shown in Table 26. As shown in Table 26, a substantial amount of 
the vegetation communities at the sediment removal channel site and the sediment 
storage site are arundo and non-native weeds and grasses. The higher quality 
cottonwood/willow habitat is located along the alignment of the project access road and 
provides suitable habitat for special status bird species. The sediment storage site 
contains and scattering of mixed riparian and a mix of coastal sage/non-native weeds.  

Table 26: Sediment Management Demonstration Site Vegetation Communities 
(Acres) 

Vegetation Community Sediment Removal 
Channel  

Sediment 
Storage Site  

Access 
Road  

Cottonwood/Willow  0.0 0.0 0.48 
Open Water  1.29 0.0 0.0 
Mixed Native/Non-Native Riparian 0.0 .03 0.0 
Mix Coastal Sage/Non-Native Weeds 0.0 .36 0.20 
Arundo 13.05 0.0 0.73 
Non-Native Grasses/Weeds  0.0 20.16 0.12 
Eucalyptus 0.0  0.0 0.19 
Total  14.34 20.55 1.72 
Source: Orange County Water District and Untied States Army Corps Engineers 

A statistical summary of vegetation communities at the OCWD Diversion Channel is 
shown in Table 27. As shown in Table 27, the diversion channel consists of open water 
with sediment filed bottom.  
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Table 27: OCWD Diversion Channel Vegetation Communities  
(Acres) 

Vegetation Community OCWD Diversion 
Channel  

Open Water  12.44 
Arundo 0.0 
Cottonwood/Willow-  0.0  
Total 12.44 

Special Status Plant Species  

A database search of special status plant species listed in the California Native Plant 
Society Online Survey of Rare Plants, U.S. Department of Interior Information Planning 
and Conservation System Database and the California Department of Fish and Game 
Natural Diversity Data Base for the Prado Dam, Black Star Canyon and Corona North 
U.S.G.S. Quadrangles was conducted to determine the potential for special status plant 
species to occur within the study area.  A complete listing of special status plant species 
identified within the three quadrangle areas and the potential for the plant species to 
occur within the study area is shown in Table 28. The determination on the potential 
occurrence of the species was based on the following criteria:  

Present: The species is commonly observed or observed within the study area 
within the last year. 

High: The study area supports suitable habitat and the species has been 
observed within last 2 years. 

Moderate:  The study area supports suitable habitat and the species has not been 
observed within last 2 years. 

Low:  The study area lacks suitable habitat for the species. 

Table 28: Sensitive Plant List 

 Federal State CNPS Required  Habitat Suitable 
Amount 

of 
Required 
Habitat   

Potential 
Occurrence 

Plants       
Chaparral sand 
verbena 
(Abronia villosa var. 
aurita) 

NL NL 
 

1B.1 Coast Bluff Scrub & 
Chaparral with sandy 
soils. Flowering 
period January to 
September. 

No Low 
Potential 
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Coulters saltbrush 
(Atriplex coulteri) 
 
 

NL NL 
 

1B.1 Coastal Bluff Scrub, 
Strand, Coastal Sage 
Scrub, valley and 
foothill grass lands. 
Flowering period 
March to October. 

No Low 
Potential   

Brauntons milk-
vetch 
(Astragalus 
brauntonii) 

E NL 1B.1 Dry open areas in 
chaparral with 
sandstone and rocky 
clay soils.  Coastal 
Sage Foothills. 
Flowering period 
February to July. 

No Low 
Potential 

Malibu baccharis 
(Baccharis 
malibuensis) 
 

NL NL 1B.1 Chaparral, 
cismontane and 
riparian woodlands, 
coastal scrub. 
Flowering period 
August. 

No Low 
Potential 

Plummers mariposa 
lily 
(calochortus 
plummerae) 

NL NL 1B.1 Chaparral, 
cismontane 
woodland, coastal 
scrub, lower montane 
coniferous forest, 
valley and foothill 
grass lands. 
Flowering period May 
to July. 

No  Low 
Potential  

Intermediate 
mariposa lily 
(Calochortus weedii 
var. ntermus) 

NL NL 
 

1B.2 Chaparral, Coastal 
Sage Scrub, Valley 
and Foothill 
Grasslands. 
Flowering period May 
to July. 

No Low 
Potential  

Luck Morning-Glory 
(Calystegia felix) 
 

NL NL 3.1 Riparian Scrub 
Flowering March to 
September 

No Low 
Potential 

Smooth Tarplant  
(Centromadia 
pungens laevis) 

NL NL 1B.1 Valley and Foothill 
grassland and 
riparian woodland. 
Flowering period April 
to September.  

No Low 
Potential  

San Fernando 
Valley spineflower  
(Chorizanthe parryi 
var. Fernandina) 

C E 1B.1 Sandy coastal scrub 
and desert scrub. 
Flowering period April 
to June. 

No  Low 
Potential  

Long-spined 
spineflower 

NL NL 1B.2 Chaparral, coastal 
scrub, meadows, 

No Low 
Potential 
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(Chorizanthe 
polygonoides var. 
longispina) 

seeps, valley and 
foothill grass lands. 
Flowering period April 
to July. 

Slender horned 
Spineflower 
(Dodecahema 
leptoceras) 

E E 
 

1B.2 Sandy places Coastal 
Sage Scrub, 
Chaparral, 
cismontane 
woodlands, stream 
banks and washes. 
Flowering period April 
to June. 

No Low 
Potential  

Many-stemmed 
dudleya 
(Dudleya 
multicaulis) 

NL NL 
 

1B.2 Coastal Sage Scrub, 
chaparral, valley 
grasslands. Flowering 
period April to July.  

No Low 
Potential  

Santa Ana River 
woollystar  
(Eriastrum 
densifolium ssp. 
Sanctorum) 

E E 
 

1B.1  Sandy gravelly soils 
on River Floodplain. 
Flowering period May 
to September.  

No Low 
Potential    

Heart-leaved 
pitcher sage 
(lepechinia 
cardiophylla) 

NL NL 1B.2 Closed Cone Conifer 
Forest, Cismontane 
Woodland. Flowering 
period April to July. 

No  Low 
Potential 

Robinsons Pepper 
grass (Lepidium 
virginicum 
Robinson) 

NL NL 4.3 Chaparral, Coastal 
Scrub 

No Low 
Potential  

Jokerst’s 
monardella 
(Monardella  
australis ) 

NL NL 1B.1 Lower Montane 
Coniferous Forest 
Flowering period 
June to September 

No Low 
Potential  

California 
beardtongue 
(penstemon 
califoricus) 

NL NL 1B.2 Lower montane 
coniferous forest, 
pinyon and juniper 
woodland. Flowering 
period may – June 
 

No Low 
Potential  

Allen’s pentachaeta 
(pentachaeta aurea 
ssp. Allenii) 

NL NL 1B.1 Valley Grassland, 
Southern Oak 
Woodland. Flowering 
period March to June. 

No  Low 
potential  

White rabbit 
tobacco  
(Pseudognaphalium 
leucocephalum) 

NL NL 
 

2.2 Occurs in sandy 
washes. Flowering 
period July to 
November. 

No Low 
Potential 
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Coulters matilija 
poppy 
(Romneya 
coulteria) 

NL NL 
 

4.2 Dry washes, 
disturbed sage scrub, 
chaparral and often 
found in burn areas. 
Flowering period 
March to July.  

No High 
Potential  

Salt Spring 
checkerbloom 
(Sidalalcea 
neomexicana) 

NL NL 
 

2.2 Chaparral, coastal 
scrub, lower montane 
conifer forest.  
Flowering period 
March to June.  

No Low 
Potential 

San Bernardino 
aster 
(Symphyotrichum 
defoliatum) 

NL NL 
 

1B.2 Occurs in freshwater 
Wetlands. Flowering 
period July to 
November.   

No Low 
Potential  

Federal/State  
E- Endangered 
T-Threatened 
SC-Species of Concern 
NL-Not Listed  
California Native Plant Society CNPS 
1A-Plants presumed extinct in California 
1B- Plants rare, threatened, or endangered in California and elsewhere 
2-Plants rare, threatened, or endangered in California but more common elsewhere 
3-Plants about which we need more review 
4-Plants of limited distribution  
CNPS Threat Rank 
.1 Seriously Endangered 
.2 Fairly Endangered 
.3 Not Very Endangered 

Special Status Wildlife Species 

A review of the U.S. Department of Interior Information Planning and Conservation 
System Database and California Department of Fish and Wildlife California Diversity 
Data Base for the Prado Dam, Black Star Canyon and Corona North USGS 
Quadrangles was conducted to determine the potential for special status wildlife species 
to occur within the project area. A complete listing of special status wildlife species 
identified within the three quadrangle areas and the potential for the species to occur 
within the study area is shown in Table 29. The determination on the potential for the 
species to occur within the study area was based on the following criteria.  

Present: The species is commonly observed or observed within the study area 
within the last year. 

High: The study area supports suitable habitat and the species has been 
observed within last 2 years. 

Moderate:  The study area supports suitable habitat and the species has not been 
observed within last 2 years. 

Low:  The study area lacks suitable habitat for the species. 
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Table 29: List of Special Status Wildlife Species 
  Federal State Required Habitat   Suitable 

Amount 
Required 
Habitat 

Potential 
Occurrence 

Reptiles      
Southwestern pond 
turtle 
(Actinemys 
marmorata pallida) 

NL SC Perennial Ponds, 
Lakes, Rivers, Streams, 
Creeks, Marshes, and 
Irrigation Ditches 

Yes Moderate Potential. 
Rare, but observed 
within Prado Basin 
within last 2 years, 
but not within the 
project area.   

Orange-throated 
whiptail 
(Aspidoscelis 
hyperythra) 

NL SC Low level Coastal Sage 
Scrub, Chaparral, Grass 
land, Oak Woodland. 
Prefers washes and 
sandy areas with 
patches of brush and 
rocks.  

Marginal Moderate Potential  

Red Diamond 
Rattlesnake 
(Crotalus ruber) 

NL SC Chaparral, Woodland 
and grassland and 
desert areas that have 
dense brush and large 
rocks or boulders.  

Marginal  Moderate Potential.  

Coast horned 
lizard 
(Phrynosoma 
blainvillii) 

NL SC Most common in 
lowlands along sandy 
washes with scattered 
low brushes, requires 
open areas for sunning, 
bushes for cover and 
abundant supply of ants 
and other food sources.  

Marginal  Moderate Potential 

Coast patch-nosed 
snake 
(Salvadora 
hexalepis virgultea) 

NL SC Brushy or shrubby 
vegetation in coastal 
southern California. 

No Low Potential 

Two-Stripped 
garter snake 
(Thamnophis 
hammondii) 

NL SC Perennial  ponds, 
creeks with rocky 
bottoms and riparian 
vegetation  
 

Marginal  Low Potential  

California red-
sided garter snake 
(Thamnophis 
sirtalis infernalis) 

NL SC Forest, mixed 
woodlands, grassland, 
marshes and streams.  

Yes  High Potential 
 

Birds      
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Tricolored 
blackbird 
(Agelaius tricolor) 

NL E Wetlands, Agricultural 
Fields 

Yes High Potential 

Grasshopper 
sparrow 
(Ammodramus 
savannarum) 

NL SC Dense grasslands on 
rolling hills, in valleys 
and on hillsides, favors 
native grasslands with 
scattered shrubs.  

No Low Potential 

Golden Eagle 
(Aquila chrysaetos  

NL SC Upland forest, 
Cismontane Woodland, 
Valley and Foothill 
Grassland  

No Low Potential 

Long-eared owl 
(Asio otus) 

NL SC Riparian bottomlands 
within tall willow and 
cottonwood trees, live 
oak trees near streams, 
needs adjacent open 
land productive of food 
sources and the 
presence of old nests. 

Yes Moderate Potential  

Burrowing owl 
(Athene 
cunicularia) 

NL SC Open, dry perennial or 
annual grassland and 
scrublands 
characterized by low 
growing vegetation, 
subterranean nester.  

No Low Potential  

Coastal cactus 
wren 
(Campylorhynchus 
brunneicapillus) 

NL SC Coastal Sage Scrub in 
southern California 
closely associated with 
areas containing 
patches of cholla or 
prickly pear cacti.  

No Low Potential  

Yellow Warbler 
(Dendroica 
Brewsteri) 

NL SC Riparian vegetation 
associations, prefers 
willows, cottonwood, 
sycamores for nesting 
and foraging. 

Yes Present 
  

Least Bell’s vireo  
(Vireo bellii 
pusillus) 
 

E E Summer resident of 
southern California in 
low riparian habitats in 
vicinity of water or dry 
river bottoms, nests 
placed along margins of 
bushes or on twigs 
landing on pathways, 
usually willow, mesquite 
or mulefat. 

Yes Present 
. 
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Coastal California 
gnatcatcher  
(Polioptila 
californica) 

T SC Permanent resident of 
coastal sage scrub, low 
scrub, in arid washes, 
on mesas and slopes. 

No Present  

Western yellow 
billed cuckoo 
(Coccyzus 
americanus 
occidentalis) 

T E Species typically require 
a minimum of 25 acres of 
area and forage 
predominantly in 
cottonwood tree stands.  

Yes Moderate Potential  

Cooper’s hawk 
(Accipiter cooperii) 

NL SC Woodlands, nest sites 
mainly in riparian 
growths of deciduous 
trees.  

Yes Present  

White-tailed kite NL FP Marsh and Swamp 
Riparian Woodland  

Yes Moderate  

Southwestern 
willow flycatcher 
(Empidonax traillii 
extimus) 

E E Breeds in willow riparian 
forest and shrub ands 

Yes High Potential  

Yellow breasted 
chat 
(Icteria virens) 

NL SC Summer resident, 
inhibits riparian thicket 
of willow and other 
brushy thickets near 
water courses, nests in 
low dense riparian 
vegetation.  

Yes Present.   

Double-crested 
cormorant 
(Phalacrocorax 
auritus)  

NL SC Inhabits lakes, rivers, 
reservoirs, estuaries or 
ocean for foraging, 
nests in tall trees or 
rugged slopes near 
aquatic environments.  

Yes Present  

Great blue heron 
(Ardea herodias) 
 

NL SC Inhabits shallow 
estuaries, fresh and 
saline emergent wetland 
areas.  

Yes Present  

Sharp-shinned 
hawk 
(Accipiter striatus) 

NL SC Nests in conifer and 
riparian forests, prefers 
north facing slopes near 
water.  

Yes High Potential 

Swainsons hawk 
(Buteo swainsoni)  
 

NL T Breeds in interior 
valleys and high desert 
with scattered large 
trees or riparian 
woodland corridors 
surrounded by open 
fields.  

No Low Potential  
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Vaux’s swift 
(Chaetura vauxi) 

NL SC Breeds in coniferous 
and mixed coniferous 
forests, requires large 
diameter trees, hollow 
trees form breeding, 
forages in areas of open 
water.  

Yes High Potential  

Northern harrier 
(Circus cyaneus) 

NL SC Prefers open country, 
grasslands, wetland 
meadows, agriculture 
fields, roost and nest on 
ground in shrubby 
vegetation often at edge 
of marshes.  

Yes High Potential  

California horned 
lark 
(Eremophila 
alpestris action) 

NL SC Short-grass prairie, 
mountain meadows, 
open coastal plains and 
fallow grain fields. 

Yes High Potential  

Merlin 
(Falco 
columbarius) 

NL SC Tidal estuaries, open 
woodlands. Edges of 
grasslands, requires 
clumps of trees or 
windbreaks for roosting 
in open country.  

Yes High Potential  

Loggerhead Shrike 
(Lanius 
ludovicianus) 

NL SC Broken woodland, 
riparian woodland, 
pinyon-juniper 
woodland and washes,  

Yes High Potential  

Amphibians       
Western spadefoot 
(spea hammondii) 

NL SC Vernal Pools, Riparian 
Habitats  

No Low Potential  

Northern leopard 
frog 
(Lithobates 
Pipiens) 

NL SC Grasslands, Meadows, 
Forest Woodlands, 
Marshes, Canals 

No Low Potential  

Mammals      

Pallid Bat 
(Antrozous 
pallidus) 

NL SC Rocky Outcrops and Cliffs No Low Potential 

Mexican long-
tongued bat 
(Choeronyceteris 
mexicana) 

NL SC Well lighted Caves No Low Potential 
 

San Bernardino 
kangaroo rat 
(Dipodomys 
merriami parvusi) 

E T Alluvial Scrub, Sandy 
Loam Substrate  
 

No Low Potential  
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Stephens 
Kangaroo Rat 
(Dipodomy’s 
stephensi) 

E T Coastal Scrub No Low Potential  

Western mastiff bat 
(Eumops perotis 
californicus) 

NL SC Roosts in cracks and 
small holes, prefers 
man-made structures 

No Low Potential  

Pocketed free-
tailed bat 
(Nyctinomops 
femorosaccus) 

NL SC Crevices in Rocky Cliffs, 
caves, tunnels mines 
under roof tiles 

No Low Potential 

Aquatics      

Santa Ana sucker  
(Catostomus 
santaanae) 

T SC Cool, Clear Streams, 
Rivers, rocky Bottom in 
riparian woodlands 

Marginal  Low Potential  

Southern California 
arroyo chub 
(Gila orcutti) 

NL SC Freshwater Rivers, 
Creeks, and Streams in 
riparian woodlands 

Marginal  Low Potential 
  

E=Endangered 
T-Threatened 
C-Candidate  
SC-Species of Concern 
NL-Not Listed 

Critical Habitat  

Least Bell’s Vireo (vireo) Critical Habitat  

As shown in Figure 8, the study area includes lands that are designated critical habitat 
for the vireo. The primary constituent elements for the vireo include riparian woodland 
vegetation that generally contains both canopy and shrub layers, and includes some 
associated upland habitats. Vireos typically occupy low riparian growth either in the 
vicinity of water or in dry parts or river bottoms.  The center of activity is within a few feet 
of the ground, in the fairly open twigs canopied above by the foliage of willows and 
cottonwoods.  Most typical plants frequented are willows, mulefat, and wild blackberry. 
As shown in Table 30, there is approximately 3,349.36 acres of critical habitat for the 
vireo within the study area.  

Southwestern Willow Flycatcher (flycatcher) Critical Habitat 

As shown in Figure 8, the study area includes lands that are designated critical habitat 
for the flycatcher. The primary constituent elements for the flycatcher are thickets of 
riparian shrubs and small trees with adjacent surface water such as willows, 
cottonwoods, mulefat, and other wetland plants. The surface water must be available 
from May to September during breeding season. As shown in Table 30, there are 
approximately 1,493 acres of critical habitat for the flycatcher within the study area.  

Western Yellowed Billed Cuckoo (cuckoo) Critical Habitat 
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Critical habitat for the western yellow-billed cuckoo was proposed in 2014. Presently, 
the current ruling is being revised by USFWS. The final ruling is expected sometime in 
2018. Based on the ruling it appears that critical habitat for the cuckoo would be 
proposed within the study area.  

Coastal California Gnatcatcher (gnatcatcher) Critical Habitat 

As shown in Figure 8, critical habitat for the gnatcatcher is designated on the terraces 
along Reach 9 of the Santa Ana River. Critical habitat for the coastal California 
gnatcatcher includes approximately 197,303 acres in San Diego, Riverside, San 
Bernardino, Los Angeles, and Ventura Counties.  Gnatcatcher critical habitat occurs in 
the Reach 9 portion of the Action Area only.  Its main purpose is to provide connectivity 
and genetic interchange between populations of the species in the Santa Ana 
Mountains and Chino/Puente Hills (USFWS 2010). As shown in Table 30, Reach 9 
contains approximately 313 acres of critical habitat for the gnatcatcher.  

Santa Ana Sucker (sucker) Critical Habitat 

As shown in Figure 8, designated critical habitat for the sucker extends along the Santa 
Ana River from above the Seven Oaks Dam in the San Bernardino Mountains into a 
portion of Prado Basin and along the Santa Ana River downstream from Prado Dam to 
Imperial Highway in Orange County. The primary constituent elements that have been 
recognized as essential critical habitat for the sucker include; a functioning hydrological 
system that experiences peaks and ebbs in the water column reflecting seasonal 
variation in precipitation throughout the year; a mosaic of loose sand, gravel, cobble and 
boulder substrates in a series of riffles, runs, pools and shallow sandy margins, water 
depths greater than 1.2 inches, non-turbid water or only seasonally turbid water, water 
temperatures less than 86 degree and stream habitat that includes algae, aquatic 
emergent vegetation, macro invertebrates and riparian vegetation.  

As shown in Table 30 there are approximately 377.5 acres of designated critical habitat 
within Prado Basin above elevation 505 ft. Even though this area is designated critical 
habitat, this reach of the Santa Ana River lacks the required primary constituent 
elements to support all life stages of the species, such as a cobble and boulder 
substrate, series of riffles and pools, shallow sandy margins and perennial water depths 
greater than 1.2 inches.  

Along Reach 9 there are approximately 613.87 acres of designated critical habitat. This 
reach of the river does contain several of the required primary constituent elements. 
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 However, because of high populations on non-native fish it would be unlikely that 
populations of suckers would persist.  

Table 30: Study Area Critical Habitat 

Critical Habitat Acres  
470 ft.to 498 ft. 

Acres  
498 ft. to 505 

ft.  

Acres  
Above 505 ft.to 530 

ft.  
(River Road 

Bridge) 

Acres 
Reach 9  

Total 

Least Bell’s vireo  961.71 507.54 1880.11 0.0 3349.36 

Southwestern 
willow flycatcher  

0.0 0.77 1492.52 0.0 1493.29 

*Western yellow 
billed cuckoo  

0.0 0.0 0.0  0.0  0.0 

Coastal California 
gnatcatcher 

0.0  0.0  0.0  313.21 313.21 

Santa Ana sucker  0.0  0.0  377.50 1613.87 991.37 
*Final Ruling Expected 2017 (USFWS) 
Source: Orange County Water District and United States Army Corps of Engineers, 2016 

Wetland Waters of the United States/State of California  

Wetland Waters are a subset of jurisdictional Waters of the U.S. and the State. 
Generally, wetlands are lands where saturation with water is the dominant factor 
determining the nature of soil development and the types of plant and animal 
communities living in the soil and on its surface. Table 31 identifies Wetland Waters of 
U.S./State and Waters of the U.S./State within the study area.  

Table 31: Waters of U.S./State (Acres) 

Project Area Wetlands Waters U.S./State Waters U.S./State 
Planned Deviation Acres 470 ft. to 505 ft.  3150.6 34.72 
Sediment Removal Channel   13.05 1.29 
Project Access Road  1.21 0.0 
Sediment Storage Site   0.03 0.0 
Santa Ana River Reach 9  335.75 54.82 
OCWD Diversion Channel  0.0  12.44 

Wildlife Movement Corridors  

Corridors and linkages that facilitate regional wildlife movement are generally located 
near water ways, ridgelines, riparian corridors, flood control channels, contiguous 
habitat and upland habitat areas. Different types of wildlife movement corridors provide 
specific types of functions pending on the landscape of the area and habitat conditions.   

• Movement corridors are physical connections that allow wildlife to move between 
patches of suitable habitat.  
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• Dispersal corridors are relatively narrow, linear features embedded in a dissimilar 
matrix that links two or more areas of suitable habitat that would otherwise be 
fragmented and isolated from one another by rugged terrain, changes in 
vegetation or human-altered environments.  

• Habitat linkages are broader connections between two or more habitat areas. 

• Travel routes are usually landscape feature, such as ridgelines, drainages, 
canyons or riparian corridors within larger natural habitat areas that are used 
frequently by animals to facilitate movement and provide access to water, food, 
cover, den sites or other necessary resources.   

• Wildlife crossings are small, narrow areas of limited extent that allow wildlife to 
pass an obstacle or barrier. Crossings typically are manmade and include 
culverts, underpasses, drainage pipes, bridges and tunnels to prove access past 
roads, highways, pipelines or other physical obstacles.  

The Santa Ana River is considered a wildlife corridor allowing for the movement of 
wildlife to open space areas such as the Santa Ana Mountains or Chino Hills. 
Additionally, riparian corridors and tributary streams within the Prado Basin functions as 
wildlife movement corridors between landscape features and habitat patches. 

 
Conservation Programs  

Western Riverside County Multiple Species Habitat Conservation Plan 

The Prado Dam portion of the study area is included within the Western Riverside 
County Multiple Species Habitat Conservation Plan (MSHCP). The study area is 
included within Existing Core Area A, which is defined as areas that contain a block of 
habitat of appropriate size, configuration, and vegetation characteristics to generally 
support the life history requirements of one or more covered species. The core functions 
as a linkage, connecting Orange County to the west and San Bernardino County to the 
north.  The objective of the MSHCP in this area is to maintain riparian habitat within the 
existing core and along the existing core edges, the maintenance of existing floodplain 
processes and the maintenance of water quality along the Santa Ana River.  

County of Orange Santa Ana Canyon Habitat Management Plan 

The Santa Ana River Reach 9 portion of the study area is included within the County of 
Orange Santa Ana Canyon Habitat Management Plan (HMP).  The HMP addresses the 
floodplain and open wildlife habitat in the Santa Ana Canyon below Prado Dam and 
provides for planning and management continuity for the canyon habitat from Prado 
Dam downstream to Weir Canyon. The HMP lists permitted activities within the study 
area that include; maintenance, repair and operations of flood control works, utilities, 
trails, bridges, park facilities, habitat restoration, use of recreation trails, hiking, 
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bicycling, construction of remaining regional trail and bikeway segments, wildlife 
viewing, camping, picnicking and golfing.  

Orange County Water District Ongoing Arundo Control Program  

OCWD began involvement in the Santa Ana River Watershed-wide Arundo Control 
Program in 1995. These mitigation activities under the Arundo Control Program have 
largely been accomplished in partnership with Santa Ana Watershed Association 
(SAWA), a non-profit corporation run by a 5-member board with one representative 
each from the Orange County Water District, and four Resource Conservation Districts 
(RCDs).  Multiple partners are also involved in the efforts including the Fish and Wildlife 
Service (Service), California Department of Fish and Wildlife (CDFW), U.S. Army Corps 
of Engineers, Regional Water Quality Control Board, the counties, several cities, and 
many other individuals and organizations. 

Approximately 5,000 acres of river bottom lands formerly infested by arundo and other 
weeds have been treated.  The entire upper watershed of the Santa Ana River and all of 
the major tributaries have been cleared and are under a regime of re-treatment as 
needed down to the vicinity of Hamner Road and OCWD property approximately four 
miles upstream of Prado Dam.  

 

In April of 2015, the Highway Fire burned about 1,000 acres of habitat in the Prado 
Basin including about 321 acres of arundo on OCWD property. Almost immediately after 
the fire the arundo began to re-sprout and invade additional acreage of the burn area.  
To prevent the re-sprouting of the arundo, OCWD is currently implementing a five year 
arundo treatment program within the 321 acre burn area on OCWD property, at a cost 
of $889,000.   

Regulatory Framework  

The following federal, state and regional regulatory programs are applicable to the 
Proposed Action and Action Alternatives.  

Federal Regulations   

Federal Endangered Species Act 

The Federal Endangered Species Act (FESA) designates threatened and endangered 
animals and plants and provides measures for their protection and recovery. The Take 
of listed animal and plant species in areas under the federal jurisdiction is prohibited 
without obtaining a federal permit. A Take is defined as to harass, harm, pursue, hunt, 
shot, wound, kill, trap, capture or collect or attempt to engage in any such conduct. 
Harm includes any act which kills or injures fish or wildlife, including significant habitat 
modification or degradation that significantly impairs essential behavioral patterns of fish 
or wildlife. Activities that damage the habitat of listed species require approval from U.S. 
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Fish and Wildlife Service (USFWS) for terrestrial species or from National Marine 
Fisheries Service (NMFS) for marine species. FESA also requires determination of 
critical habitat for listed species and impacts to the critical habitat is prohibited. ESA 
contains two pathways for obtaining permission to take listed species.  

Under Section 7 of FESA, a federal agency that authorizes, funds or carries out a 
project that may affect a listed species or its critical habitat must consult with USFWS or 
NMFS, to ensure that their actions do not jeopardize the continued existence of 
endangered or threatened species or result in the destruction or modification of the 
critical habitat of these species. A Biological Opinion (BO) would be prepared by 
USFWS or NMFS to determine if the activity would jeopardize the continued existence 
of the listed species. If the BO determines that the activity would not threaten the 
existence of the listed species and a no jeopardy opinion is provided, then the project 
may proceed. If the BO finds that the project would result in jeopardy to the listed 
species (jeopardy opinion), then reasonable and prudent measures would need to be 
incorporated into the project to reduce potential effects to a level that would not be likely 
to jeopardize the continued existence of the species.  

Under Section 10 of FESA private parties with no federal nexus may obtain an 
Incidental Take Permit to harm listed wildlife species incidental to the lawful operation of 
a project. To obtain an Incidental Take Permit, the applicant must develop a habitat 
conservation plan that specifies impacts to listed species, provides minimization and 
mitigation measures and alternatives to minimize impacts. If USFWS finds that the 
habitat conservation would not appreciably reduce the likelihood of the survival and 
recovery of the species, USFWS would issue an incidental take permit.   

Critical Habitat  

The Federal Endangered Species Act (FESA) requires the federal government to 
designate “critical habitat” for any species it lists under the FESA. “Critical habitat” is 
defined as: (1) specific areas within the geographical area occupied by the species at 
the time of listing, if they contain physical or biological features essential to 
conservation, and those features may require special management considerations or 
protection; and (2) specific areas outside the geographical area occupied by the species 
if the agency determines that the area itself is essential for conservation.  

Critical habitat designations must be based on the best scientific information available, 
in an open public process, within specific timeframes. Before designating critical habitat, 
careful consideration must be given to the economic impacts, impacts on national 
security, and other relevant impacts of specifying any particular area as critical habitat. 
The Secretary of Commerce may exclude an area from critical habitat if the benefits of 
exclusion outweigh the benefits of designation, unless excluding the area will result in 
the extinction of the species concerned. The FESA protects threatened and endangered 
species in several ways. Under Section 7, all federal agencies must ensure that any 
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actions they authorize, fund, or carry out are not likely to jeopardize the continued 
existence of a listed species, or destroy or adversely modify its designated critical 
habitat. These complementary requirements apply only to federal agency actions, and 
the latter only to habitat that has been designated. A critical habitat designation does 
not set up a preserve or refuge, and applies only when federal funding, permits, or 
projects are involved. Critical habitat requirements do not apply to citizens engaged in 
activities on private land that do not involve a federal agency. 

Federal Clean Water Act 

The Clean Water Act is intended to restore and maintain the quality and biological 
integrity of Waters of the United States (U.S.) According to Section 404 of the Clean 
Water Act, any activity that involves the discharge of dredged or fill material into Waters 
of the United States is subject to approval of a 404 Permit from the U.S. Army Corps of 
Engineers (Corps). Pending on the level of impacts occurring, an activity affecting 
waters of the U.S. could qualify for a Nationwide Permit or require approval of an 
individual permit. 

Section 401 of the Clean Water Act requires that an applicant for a federal license or 
permit to discharge into navigable waters must provide the federal agency with a water 
quality certification, declaring that the discharge would comply with water quality 
standards requirements of the Clean Water Act. The issuance of a 404 permit triggers 
the requirement that a section 401 certification must also be obtained from the Regional 
Water Quality Control Board (RWQCB). 

Migratory Bird Treaty Act 

The Migratory Bird Treaty Act implements international treaties between the United 
States and other nations that protect migratory birds, including their nests and eggs, 
from killing, hunting, pursuing, capturing, selling and shipping unless expressly 
authorized or permitted. 

State Regulations 

California Environmental Quality Act 

The California Environmental Quality Act (CEQA) was enacted in 1970 to provide for full 
disclosure of environmental impacts before issuance of a permit by a state or local 
public agency. In addition to state and federally listed species, sensitive plants and 
animals receive consideration under CEQA. Sensitive species include Wildlife Species 
of Special Concern listed by CDFG and plant species on the California Native Plant 
Society list 1A, 1B or 2.  

California Endangered Species Act 

The California Endangered Species Act (CESA) provides protection and prohibits the 
take of plant, fish and wildlife species listed by the State of California. Unlike FESA, 
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state-listed plants have the same degree of protection as wildlife. A Take is defined 
similarly to FESA and it is prohibited for both listed and candidate species. Take 
authorization may be obtained from the California Department of Fish and Wildlife 
(CDFW) under Section 2091 and 2081 of CESA. Section 2091 of CESA, similar to 
Section 7 of FESA provides for consultation between a state lead agency under the 
California Environmental Quality Act and CDFW, with issuance of take authorization if 
the project does not jeopardize the listed species.  Section 2081 of CESA allows take of 
a listed species for educational, scientific or management purposes.  

California Fish and Game Code Section 1600  

The State of California defines Waters of the State as any surface water or 
groundwater, including saline waters within the boundaries of the State. In accordance 
with Section 1600 of the Fish and Game Code, CDFW must be notified prior to 
beginning any activity that would obstruct or divert the natural flow of, use material from 
or deposit or dispose of material into a river, stream, or lake, whether permanent, 
intermittent or ephemeral water bodies. The notification occurs through the issuance of 
a Streambed Alteration Agreement. CDFW has 60 days to review the proposed actions 
and propose measures to protect affected fish and wildlife resources. The final proposal 
that is mutually agreed upon by CDFW and the applicant is the Streambed Alteration 
Agreement. 

California Fish and Game Code Fully Protected Species  

The legislature of the State of California designated species as fully protected prior to 
the creation of the California Endangered Species Act. Most fully protected species 
have since been listed as threatened or endangered under California Endangered 
Species Act and/or the Federal Endangered Species Act. These species may not be 
taken or possessed at any time, with the only exception being permits issued for limited 
scientific study. 

California Fish and Game Code Sections 3503, 2505, 3513, 3800, 3801 

These California Fish and Game Code Sections protect all birds, birds of prey and all 
non-game birds, as well as their eggs and nests, for species that are not already listed 
as fully protected and that occur naturally within the State. Specifically, it is unlawful to 
take any raptors or their nests and eggs.  

Thresholds of Significance  

• Would the project have a direct adverse effect on a population of a threatened, 
endangered or candidate species or the loss or disturbance of important habitat 
for a listed or candidate species? 
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• Would the project have a significant adverse effect on any riparian habitat or 
other sensitive natural community identified in local or regional plans, policies, 
and regulations or by U.S. Fish and Wildlife Service? 

• Would the project have a significant adverse effect on federally protected 
wetlands as defined by Section 404 of the Clean Water Act (including, but not 
limited to, marsh, vernal pool, coastal, etc.) through direct removal, filling, 
hydrological interruption, or other means? 

• Would the project significantly impede the movement or migration of fish or 
wildlife? 

• Would the project conflict with the provisions of an adopted Habitat Conservation 
Plan, Natural Community Conservation Plan, or other approved local, regional, or 
state habitat conservation plan? 

Environmental Consequences 

IMPACT BIO-1: Would the project have a direct adverse effect on a population of 
a threatened, endangered or candidate species or the loss or disturbance of 
important habitat for a listed or candidate species? 

Special Status Plant Species   

Alternative 1: No Federal Action/No Project 

Under the No Federal Action/No Project Alternative, the Planned Deviation and 
sediment removal activities would not be implemented. As shown in Table 28 there 
would be low potential for special status plant species to occur within the study area, 
except for Coulter’s matilija poppy which was identified to occur in upland areas along 
Reach 9. Under the No Federal Action/No Project Alternative there would be no 
changes to the existing condition of the study area and there would continue to be a low 
potential for special status plant species except for Coulter’s matilija poppy to occur 
within the study area.  

Alternative 2: Proposed Action 

As shown in Table 28, there would be low potential for special status plant species to 
occur within Planned Deviation and Sediment Management Demonstration Project 
study area, except for Coulter’s matilija poppy which was identified to occur in upland 
areas along Reach 9. Implementation of Planned Deviation and Sediment Management 
Project would not affect any upland areas along Reach 9 where Coulter’s matilija poppy 
has been identified. Therefore, the implementation of the Proposed Action would not 
result in direct or indirect effects to special status plant species.  

Alternative 3: Reduced Surface Water Elevation Alternative   
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The level of potential effects to special status plant species would be the same as the 
Proposed Action. Implementation of Alternative 3 would not result in direct or indirect 
effects to special status plant species.  

Alternative 4: Heavy Equipment Excavation Alternative 

The level of potential effects to special status plant species would be the same as the 
Proposed Action. Implementation of Alternative 4 would not result in direct or indirect 
effects to special status plant species.  

Alternative 5: Planned Deviation 505 ft. with No Federal Action for Sediment 
Management Project 

The level of potential effects to special status plant species would be the same as the 
Proposed Action. Implementation of Alternative 5 would not result in direct or indirect 
effects to special status plant species.  

Alternative 6: No Planned Deviation with Federal Action for Sediment 
Management Project 

The level of potential effects to special status plant species would be the same as the 
Proposed Action. Implementation of Alternative 6 would not result in direct or indirect 
effects to special status plant species.  

Special Status Wildlife Species  

As shown in Table 32 and Table 33, several Federal Listed Species and State Listed 
Species have moderate or higher potential to occur within the study area.  

Table 32: Federal Listed Species 
Birds Fish 

Least Bell’s Vireo* Santa Ana Sucker* 
Southwestern Willow Flycatcher*  
Western Yellow-Billed Cuckoo *  
Coastal California Gnatcatcher*  
*Both Federal and State Listed *Species*  

Table 33: State Listed Species  

Birds Reptiles 

Tri-Colored Black Bird  Coast Horned lizard 
Long-eared Owl California Red-Sided Garter Snake 
Yellow Warbler  Western Pond Turtle 
Yellow-Breasted Chat  Orange-Throated Whip tail 
Great Blue Heron  Red Diamond Rattle Snake 
Vaux’s Swift   
Northern Harrier   
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Loggerhead Shrike  
California Horned Lark  
Merlin Falcon  
Sharp-Shinned Hawk  
Coopers hawk  
Double crested Cormorant  
White Tail Kite  
Long Ear Owl  

Alternative 1: No Federal Action/No Project  

Under the No Federal Action/No Project Alternative, the Planned Deviation and 
sediment removal activities would not be implemented.  There would be no change to 
the study area condition. Water would continue to be stored at 498 ft. elevation during 
the flood season and 505 ft. elevation during the non-flood season. In-coming sediment 
would continue into the Prado Basin degraded habitat for special status wildlife species.    

Alternative 2: Proposed Action 

Planned Deviation  

Inundation of Occupied Nest  

Least bell’s Vireo (vireo), Southwestern Willow Flycatcher (flycatcher), Western 
yellow-billed cuckoo (cuckoo) 

As shown on Figure 9, surveys conducted in the last year and in prior years have 
identified several hundred vireo territories within the Prado Basin and along the Santa 
Ana River Reach 9. There would be high probability for vireos to occur within the study 
area.  

As shown in Figure 10, a total of 27 flycatchers have been reported in the Prado Basin 
between 2003 and 2017. The majority of the sightings were reported above elevation 
505 ft. The most recent observed flycatcher was a male reported in 2015 and 2016 
between elevation 498 ft. and elevation 505 ft.  

The cuckoo is a migratory bird species that is rarely reported in the Prado Basin. As 
shown in Figure 10, the most recent sighting of the cuckoo was in 2011 between 
elevation 498 ft. and 505 ft. 

As the Planned Deviation would be limited to the non-nesting season, the Planned 
Deviation would not affect active or occupied nests.  

Coastal California gnatcatcher (gnatcatcher) 

As identified in the California Fish and Wildlife Natural Diversity Database gnatcatchers 
occur in higher upland areas that contain coastal sage habitat.  The species would not 
expected be affected by any pooled water, additional days of inundation or release rates 
from Prado Dam associated with the Planned Deviation. Therefore, the Planned
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 Deviation would not be expected to have any direct effects or indirect effects to the 
gnatcatcher.  

Increased Days of Inundation during Nesting Season 

Vireo 

Over the last 17 years, water elevations have exceeded 498 ft. seven times during 
nesting season. In the event of a wet year and the water is stored between elevation 
498 ft. and elevation 505 ft. the study area would likely already be inundated before the 
nesting season begins, with or without the proposed Planned Deviation. Implementation 
of the Planned Deviation would increase the level of pooling and number of days of 
inundation at the Prado Basin. There could be the potential that pooled water could 
overlap into the beginning of nesting season inundating previous year’s nesting 
territories, which could discourage or prevent vireos from nesting in those same areas. 
However, as shown in Table 34, previous surveys conducted in the Prado Basin during 
wet years where a buffer pool was present, have shown no substantial overall reduction 
in the number of vireo territories reported. In fact during years of above average rainfall 
in 2004, 2005, 2010 and 2017, the amount of vireo territories reported were the four 
highest reporting years since 2000.  

Table 34: Total Vireo Territories Reported Within Prado Basin 2000 to 2017 
Year 2000 01 02  03*  04*  05*  06*  07  08  

Vireos 
Reported  

357 432 440 409 584 589 392 418 463 

Year 09 10* 11* 12 13  14  15  16  2017*  

Vireos 
Reported  

543 569 515 449 560 520 530 511 549 

Notes:  
*Years when Prado water elevation exceeded 498 feet during nesting season 
Vireo counts about River Road are excluded. 
Data sources:  OCWD vireo data (2000-2017); Army Corps Prado dam water 
elevation data (2000-2017) 

The data in Table 34 suggests that the presence of a buffer pool did not deter vireos 
from nesting within the Prado Basin, which indicates they were nesting in areas outside 
of where inundation would be occurring. The elevation distribution of vireo territories 
with the Prado Basin from 2001 to 2015 is shown in Table 35. The table shows that an 
overwhelming majority of vireo territories occur above elevation 505 ft. Additionally, 
Table 35 shows that when the buffer pool was present the vireos tended to re-distribute 
to higher elevations. In 2003 when the buffer pool was up to elevation 494 ft. for most of 
March, there was an increase in the amount of vireos reported between elevations 498 
ft. and 505 ft. compared to 2001 and 2002 when the buffer pool was not present. 
Additionally, from 2003 to 2006 during periods of above average rainfall there was a 
decrease in the amount of nesting territories in the lower elevations and an increase in 
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nesting territories above 505 ft. In March of 2010 when the buffer pool reached 
elevation 498 ft. there was an increase in the vireos reported between elevation 498 ft. 
and elevation 505 ft. and above elevation 505 ft. In 2017 there was an increase in 
nesting territories above 505 ft. compared to the previous five years when there was no 
buffer pool. These results indicate that when a buffer pool was present during or just 
before nesting season it did not discourage vireos from nesting within the Prado Basin, 
but did cause them to re-distribute to higher elevations.  The potential for the pooled 
water to persist into the nesting season and cause vireos to redistribute into higher 
elevations would be considered a temporary adverse effect. However, because the re-
distribution of vireos to higher elevations would not cause a substantial reduction in the 
overall numbers of territories occurring in the Prado Basin, the temporary adverse effect 
would not be considered substantial.   

Table 35: Elevation Distribution Vireos Prado Basin between 490 ft. and 505 ft. 

Calendar 
Year 

466 to 
490 ft 

elevation 
range 

490 to 
494 ft 

elevation 
range 

494 to  
498 ft 

elevation 
range 

498 to  
505 ft 

elevation 
range 

505 to 
566 ft 

elevation 
range 

Total 
vireo 

(within 
566 ft, 

excluding 
above 
River 
Road) 

Number of 
days Prado 

water 
elevation 
exceeded 
498 feet in 

vireo 
nesting 
season 

2001 6.25% 8.80% 8.80% 15.51% 60.65% 432 0 

2002 12.27% 11.82% 9.55% 14.09% 52.27% 440 0 

2003* 4.16% 5.87% 11.00% 17.36% 61.61% 409 44 

2004* 7.71% 6.68% 8.39% 14.73% 62.50% 584 9 

2005* 4.41% 5.94% 8.66% 11.71% 69.27% 589 125 

2006* 0.77% 0.51% 7.91% 16.33% 74.49% 392 78 

2007 1.67% 0.96% 10.53% 14.35% 72.49% 418 0 

2008 3.24% 1.73% 8.42% 17.71% 68.90% 463 0 

2009 2.58% 1.84% 12.15% 16.76% 66.67% 543 0 

2010* 0.88% 1.58% 11.60% 18.10% 67.84% 569 18 

2011* 0.97% 0.78% 8.54% 19.81% 69.90% 515 74 

2012 1.34% 1.34% 11.36% 22.94% 63.03% 449 0 

2013 3.57% 2.32% 12.68% 20.71% 60.71% 560 0 

2014 6.54% 2.12% 13.27% 19.23% 58.85% 520 0 

2015 6.42% 3.58% 10.75% 19.43% 59.81% 530 0 

2016 7.63% 3.13% 14.29% 17.22% 57.73% 511 0 

2017* 4.55% 2.19% 13.11% 17.12% 63.02% 549 17 
Notes: 

Percentages of vireo in topographic ranges from 2001 to 2005 were calculated based on 1989 topographic 
survey;  

Percentages of vireo data from 2006 to 2017 were calculated based on 2008 topographic survey  

(all calculations using State Plane NAD83, Vertical Datum NGVD 29). 
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Note: vireo counts above River Road are excluded 
Data sources:  OCWD vireo data (2001-2017); Army Corps Prado dam water elevation data (2001-2017) 

 

Flycatcher  

There would be the potential for the pooled water to persist into the breeding season 
and cause flycatchers to redistribute into higher elevations. Because of the infrequency 
of the species occurring between elevation 498 ft. and 505 ft. the Planned Deviation 
may affect, but is not likely to adversely affect the flycatcher.  

Cuckoo 

There would be the potential for the pooled water to persist into the breeding season 
and cause cuckoos to redistribute into higher elevations. Because of the infrequency of 
the species occurring between elevation 498 ft. and 505 ft. the Planned Deviation may 
affect but is not likely to adversely affect the cuckoo.  

 Santa Ana Sucker (sucker)  

Since 2008 no suckers have been reported in the Prado Basin and only a few 
individuals have been reported in the Santa Ana River Reach 9 area. The fish spawns 
from late March to early July, peaking in late May and June.  The Planned Deviation 
would not be expected to directly affect spawning fish since it would be completed well 
before spawning season begins. Given the lack of presence of this species within the 
study area in recent history along with the marginal habitat conditions and high 
populations of exotic predatory fish, the potential for populations of suckers to occur in 
the study area would be low. In the unlikely event individual suckers find their way into 
the study area, the increased pooling would temporarily increase the inhabitable area, 
although this would not benefit or adversely affect the species. The anticipated release 
rates from the dam would not be high enough as a result of the Planned Deviation to 
cause further bed degradation or habitat loss. Additionally, as discussed later in this 
section, the amount of sediment that would drop-out from the pooled water would be 
minimal and would have no effect on suckers. Because there is not any suitable sucker 
habitat or designated critical habitat where the water would be pooled, the additional 
sediment would not affect the sucker or its habitat.  

State Listed Reptile Species Southwestern Pond Turtle, California Red-Sided 
Garter Snake  

Two State Listed reptile species, the Southwestern Pond Turtle and the California Red-
Sided Garter Snake, were identified has having moderate or higher potential to occur 
within the study area. Both species are found in wetland or aquatic habitats. The 
occasional increased pooling would temporarily expand habitat conditions for both 
species. The additional sediment from the pooling would be minimal and would have no 
effect on the above State Listed species. 
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State Listed Reptile Species Coastal Whip Tail, Orange Throated Whip Tail, Coast 
Horned Lizard 

The above State Listed species occur in upland areas that typically contains grasslands 
and shrubby vegetation. As shown in Figure 6, the grasslands and shrub vegetation 
communities in the Prado Basin are located above 505 ft. elevation. Therefore, these 
State Listed species would not be affected by the increased pooling. 

State Listed Bird Species Tri Colored Blackbird, Yellow Breasted Chat, Yellow 
Warbler, Vaux’s Swift, Double-Crested Cormorant, Great Blue Heron, Northern 
Harrier, Loggerhead Shrike, Long-Eared Owl, Sharp-shinned Hawk, California 
Horned Lark, Merlin, White-Tailed Kite and Coopers Hawk    

All of the above State Listed species have a moderate or higher potential for occurring 
within the study area.  All of which can be associated with riparian and/or open water 
habitat. Under the Planned Deviation water could be stored to elevation 505 ft. during 
the flood season and non-flood season. In the event of a wet year the study area would 
already be inundated before the nesting season begins. Thereby, avoiding the potential 
that existing nests could be inundated. If the buffer pool extends into nesting season, it 
is anticipated the species would seek nesting sites at higher elevations similar to vireo. 
The potential that the Planned Deviation could cause nesting birds to re-distribute to 
higher elevations would be a temporary adverse effect.  However, large amounts of 
alternative suitable habitat would be available elsewhere in the Prado Basin. Therefore, 
the temporary adverse effect would be less than significant.    

Critical Habitat  

The following analysis evaluates potential impacts to Critical Habitat for the Least Bell’s 
Vireo, Southwestern Willow Flycatcher, Western Yellow-Billed Cuckoo, Coastal 
California Gnatcatcher and the Santa Ana Sucker associated with implementation of the 
Planned Deviation.  

Effects to Critical Habitat from Increased Pooling  

Vireo Critical Habitat 

The Planned Deviation would allow water to be stored up to 505 ft. during the flood 
season, which means there could be higher elevation pooling and additional days of 
inundation in the Prado Basin over the current condition. As shown in Table 36, 
between 470 ft. and 505 ft. there are approximately 1,469 acres of vireo critical habitat 
within the Prado Basin, of which 1,384 acres are primary constituent elements. 
Presently, the vireo critical habitat areas between elevation 470 ft. and elevation 505 ft. 
are inundated during the non-flood season as part of the existing water conservation 
activities at Prado Dam, and have the potential to be inundated year-round for flood 
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control operations. Therefore, the implementation of the Planned Deviation would not 
increase the amount of critical habitat lands that could be potentially inundated.  

Table 36: Vireo and Flycatcher Critical Habitat 470 ft. to 505 ft. (acres) 
Vegetation Community Vireo Critical Habitat Flycatcher Critical Habitat 

Open Water 25.71 0 
Primary Constituent Habitat Elements  1,384.1 .77 
Other Vegetation Communities 59.3 0 
Total  1,469.1  .77 

The growing season within Prado Basin for the most part begins in March and extends 
through the summer. Presently, water can be stored up to 505 ft. during the non-flood 
season, which overlaps into the growing season. The data in Table 37 identifies the 
existing average days of inundation at various elevations in the Prado Basin during the 
growing season and the number of additional days of inundation that would occur from 
the implementation of the Planned Deviation. As shown in Table 37, implementation of 
the Planned Deviation would not substantially increase the average number of days that 
the habitat is currently inundated during the growing season.  

Table 37: Days of Inundation Occurring During Growing Season 
Elevation 470 480 490 494 498 500 505 510 520 530 540 

Existing Average Annual 
Days of Inundation During 
Growing Season   

36 
to 
58 

34 
to 
54 

32 
to 
49 

52 
to 
37 

19 
to 
29 

14 
to 
24 

0 0 0 0 0 

Additional Average Days of 
Inundation During Growing 
Season With Water 
Conservation Measure   

3 
to 
10 

3 
to 
11 

2 
to 
11 

3 
to 
13 

3 
to 
11 

3 
to 
9 

2 0 0 0 0 

Low Range Based on 500 cfs Release Rate 
High Range Based on 350 cfs Release Rate  
Source: Supplemental Water Conservation Analysis, Michael Baker International Company, 2015 

The most common primary constituent elements of critical habitat for the vireo within the 
Prado Basin are mulefat and black willow. Mulefat is a perennial evergreen that would 
not defoliate unless under stress. Willow species are known to have high inundation 
tolerances and black willows are known to have especially high inundation tolerances 
when they are in a period of dormancy, which correlates with winter or the flood season. 
As part of the OCWD’s ongoing habitat restoration monitoring program conducted at 
Prado Basin, habitat conditions are documented photographically during unusually wet 
periods to help evaluate the effects that extended periods of inundation has on the 
health of habitat in the basin.  During the months of December and January of the 
2010/2011flood season the water surface elevation in the Prado Basin ranged 497 ft. to 
a high of 529 ft. During the month of March of 2011, the water surface elevation ranged 
from 494 ft. to 498 ft. and was at 498 ft. for most of April 2011. The habitat conditions at 



 
 

 

  4-61 

these elevations were photographed at Monitoring Stations 8 and 10 in 2011, 2012, 
2013 and 2014 and are shown in Figure 11 and Figure 12.  As shown in Figures 11 and 
12, in 2011 the habitat was completely submerged and by early 2012 the habitat began 
to recover from the inundation and became healthier each subsequent year. The 
monitoring of the habitat shows that periodic inundation did not result in permanent 
damage to the habitat.  

Another measurement to determine the health and biological values of habitat areas 
would be wildlife usage. As shown in Table 35, in 2003 to 2006 after back to back wet 
years, there was an increase in nesting territories at the higher elevations. The reduced 
wildlife usage in the lower elevations suggests that the habitat in that area experienced 
reduced biological values, most likely from the wetted conditions occurring in the Prado 
Basin after back to back wet years. However, in subsequent years during drier periods a 
steady increase in the amount of vireo territories was reported at lower elevations in the 
Prado Basin. These increases in wildlife usage at the lower elevations suggest that the 
biological values of the habitat recovered with the dryer conditions. These reporting 
levels indicate that the increased pooling and additional days of inundation occurring 
during the flood season did not result in long term damage to the habitat where it was 
no longer considered suitable habitat for wildlife usage.  

The increased pooling and additional days of inundation may affect critical habitat 
areas. However, because previous surveys have shown no long term damage to 
habitat or substantial reductions in wildlife usage of the habitat when the buffer pool 
has extended into the growing season, the temporary effect to critical habitat would not 
be considered adverse. To ensure that the Planned Deviation would not substantially 
degrade the value of primary constituent elements within critical habitat areas, OCWD 
would continue to monitor the health of critical primary constituent elements between 
498 ft. and 505 ft. before and after inundation occurs. Quantitative assessments would 
be done in areas of observed loss of vigor and would incorporate data recorded 
along belt transects above and below the water conservation inundation zone to 
quantify differences in tree count and understory composition, particularly any 
mulefat loss. A transect would be flown along the 505 ft. contour or high water 
contour and three perpendicular transects would also be flown between elevations 
505 ft. and 498 ft. to track habitat variation through time. This would be repeated 
twice annually during inundation and following leaf out. Dramatic changes in 
understory such as vegetation die back would be discussed with the Corps and 
USFWS and habitat would be restored, if determined necessary. The habitat would 
be given a minimum of 2 years to recover on its own, prior to active planting. To 
determine if habitat needs to be replaced, a 30% loss of cover over a two season 
period without any signs of recovery would be the threshold to replace the 
vegetation. If it is determined that the degraded habitat is no longer suitable for 
supporting riparian habitat, then the same acreage of habitat would be planted or
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restored within the OCWD pre-mitigation area shown in Figure 6. With the 
implementation of Mitigation Measure BIO-1, Environmental Commitment BIO-23 and 
Environmental Commitment BIO-24 there would be no potential loss of critical habitat.  

Flycatcher Critical Habitat   

There is a total 1,502 acres of area in the Prado Basin that are designated critical 
habitat for the flycatcher. As shown in Table 36, there are approximately .77 acres of 
flycatcher critical habitat within the study area, of which all is considered primary 
constituent elements for the flycatcher. The amount of flycatcher critical habitat between 
elevation 470 ft. and elevation 505 ft. would be minimal compared to the overall amount 
of flycatcher critical habitat within the Prado Basin. Presently, the flycatcher critical 
habitat in areas between elevation 498 ft. and 505 ft. elevation would be subject to 
inundation year-round as necessary for flood control operations, and during the non-
flood season as part of the existing water conservation activities at Prado Dam. Due to 
the intermittent occurrence of the flycatcher, it is difficult to evaluate flycatcher usage 
during periods when the critical habitat would be inundated. Because the primary 
constituent elements that manifest themselves in flycatcher critical habitat and vireo 
critical habitat are similar, it would be reasonable that vireo usage is a good indicator to 
determine the heath of flycatcher critical habitat after periods of inundation. The vireo 
wildlife usage reporting levels within similar primary constituent elements indicates that 
the increased pooling and additional days of inundation occurring during the flood 
season did not result in long term damage to the habitat.  Because previous surveys in 
similar primary constituent elements have shown no long term reductions in wildlife 
usage of the habitat when the buffer pool has overlapped into the growing season, it is 
reasonable to conclude that the potential effects to flycatcher critical habitat associated 
with additional days of inundation due to the Planned Deviation would not be adverse. 
No long-term or permanent degradation to flycatcher critical habitat would occur.  To 
ensure that the Planned Deviation would not substantially degrade the value of primary 
constituent elements within critical habitat areas, OCWD would continue to monitor the 
health of the riparian habitat between elevation 498 ft. and elevation 505 ft. before and 
after inundation occurs. If it is determined that the degraded habitat is no longer suitable 
for supporting riparian habitat, then the same acreage of habitat would be planted or 
restored within the OCWD pre-mitigation area shown in Figure 6. With the 
implementation of Mitigation Measure BIO-1 and Environmental Commitment BIO-23 
there would be no potential loss of critical habitat. 

Cuckoo Critical Habitat  

Critical habitat for the Western yellow-billed cuckoo was proposed in 2014. Presently, 
the current ruling is being revised by USFWS. The final ruling is expected sometime in 
2018. Based on the proposed critical habitat area within the Prado Basin, 
implementation of the Planned Deviation would occur on lands proposed for critical 
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habitat. Similar to critical habitat for the vireo and flycatcher, the increased pooling may 
affect, but would not adversely affect critical habitat. OCWD would continue to monitor 
the health of the riparian habitat between elevation 498 ft. and elevation 505 ft. before 
and after inundation occurs. If it is determined that the degraded habitat is no longer 
suitable for supporting riparian habitat, then the same acreage of habitat would be 
planted or restored within the OCWD pre-mitigation area shown in Figure 6. With the 
implementation of Mitigation Measure BIO-1 and Environmental Commitment BIO-23 
there would be no potential loss of critical habitat. 

Gnatcatcher Critical Habitat  

The gnatcatcher critical habitat occurs on the terraces along Reach 9. The increased 
pooling within the Prado Basin would have no effect on critical habitat for the 
gnatcatcher along Reach 9.  

Sucker Critical Habitat 

As shown in in Table 30 there is no designated sucker critical habitat between 
elevations 470 ft. to 505 ft. within Prado Basin. The increased pooling would have no 
effect on sucker critical habitat.  

Effects to Critical Habitat from Increased Sedimentation Due to Water 
Conservation 

Vireo Critical Habitat, Flycatcher Critical Habitat, Cuckoo Critical Habitat 

The following analysis is based on the Prado Dam Planned Deviation, Santa Ana River 
Upstream Effects Due to Water Conservation, prepared by Scheevel Engineering in 
June of 2015. The report is presented in Appendix F-1. 

To quantify the additional sediment deposition that could potentially occur in the Prado 
Basin from the Planned Deviation, and the resulting effects to critical habitat, the 
following facts or assumptions were considered.  

• Under existing conditions, there is approximately 0.5 to 0.7 ft. of sediment 
deposition annually along the Santa Ana River in the Prado Basin from 
approximately 2,000 feet upstream of Prado Dam to 15,000 feet upstream of the 
dam. (Note: This is an average roughly based on calculating changes in 
topographic data over several decades.  In dry years, very little deposition would 
occur, whereas rare large storm events or very wet seasons may bring a large 
influx of sediment.)   

• Currently, nearly all of the sediment that enters into the Prado Basin deposits and 
settles in the Prado Basin regardless of water conservation water surface 
elevations. 
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• The additional 10,500 acre feet of water in the Prado Basin will be held for a 
duration that allows silt and clay particles to settle out of the water column.  

• Assumed that the TSS of the Prado storm water inflow is 2,000 mg/L.  Historical 
data shows average Prado inflow storm water TSS to range between 500 to 
2,000 mg/L.   

• Assume that the silt and clay portion of the TSS is 20%. 

• The silt and clay will deposit across a 1,890 acre area below 505 ft.  

On average it is expected that the Prado Basin water surface elevation would reach or 
exceed, 505 ft. one time per year. An additional volume of 10,500 acre feet of water 
could be impounded by the Planned Deviation. Taking into the account the above 
assumptions it was calculated that, on average an additional 3,500 cubic yards of silt 
and clay sediments could deposit in Prado Basin each year due to the Planned 
Deviation. The estimated annual increase of 3,500 cubic yards resulting from the 
Planned Deviation represents a 0.3 percent increase in the annual sedimentation 
volume. Once into the Prado Basin, the silt and clay sediments would disperse over 
large areas due to their ability to stay suspended more easily than sand, gravel and 
cobbles. The approximate surface area of the Prado Basin below the 505 ft. contour is 
1,890 acres. Due to turbulence in the Prado Basin created by wind action and tributary 
inflow it is anticipated that suspended clay and silt sediments would distribute evenly 
over the 1,890 acre pool area below 505 ft. If the silt and clay was distributed evenly 
across the 1,890 acres, there would be an average of 0.001 ft. per year of sediment 
deposition. The 0.001 ft. per year additional silt and clay sedimentation from the 
Planned Deviation would be considered negligible compared to existing baseline 
sedimentation rate between 0.5 and 0.7 feet occurring per year. The additional 0.001 of 
sediment would not reduce biological values of critical habitat. Never the less, OCWD 
has agreed to remove 120,000 cubic yards of sediment from the Prado Basin, which 
would more than exceed the increased sediment occurring from the Planned Deviation. 

To ensure that the Planned Deviation would not substantially degrade the value of 
primary constituent elements within vireo and flycatcher critical habitat areas, OCWD 
would continue to monitor the health of the riparian habitat between 498 ft. and 505 ft. 
before and after inundation occurs. In the event the monitoring program indicates that 
the primary constituent elements were substantially degraded, it is proposed that the 
degraded habitat would be replaced or restored within the OCWD pre-mitigation area 
shown in Figure 6. With the implementation of Mitigation Measure BIO-1 and 
Environmental Commitment BIO-23 there would be no potential loss of critical habitat. 

Gnatcatcher Critical Habitat  
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The gnatcatcher critical habitat occurs on the terraces along Reach 9. The potential 
increased sedimentation occurring within the Prado Basin would have no effect on 
critical habitat for the gnatcatcher along Reach 9.  

Sucker Critical Habitat   

On average it is expected that the Prado Basin water surface elevation would reach or 
exceed 505 ft. one time per year. An additional volume of 10,500 acre feet of water 
could be impounded by the Planned Deviation. Taking into account the above 
assumptions it was calculate that on average an additional 3,500 cubic yards of silt and 
clay deposits could deposit in Prado Basin each year due to the Planned Deviation. 
Once into the Prado Basin, the silt and clay sediments would deposit across a 1,890 
acre area below above 505 ft. As shown in Table 30 critical habitat for the sucker is 
designated in the Prado Basin above elevation 505 ft.  Because the increased 
sedimentation would occur below elevation 505 ft., the increased sedimentation from 
the Planned Deviation would have no effect on designated sucker critical habitat.  

Effects to Sucker Critical Habitat Upstream Prado Basin  

The following analysis is based on a report that evaluates Prado Basin and Upstream 
Santa Ana River morphology trends between 498 ft. and 505 ft. The report is presented 
in Appendix F-2. The analysis evaluates potential effects to existing riparian and native 
fish habitats along the Santa Ana River between Prado Dam and the Hamner Avenue 
crossing associated with the implementation of the Planned Deviation. A combination of 
historical topographic surveys, aerial imagery, recent sediment transport models, and 
historical data was used to estimate long-term changes to river morphology and habitats 
along the Santa Ana River and in the Prado Basin between Prado Dam and the Santa 
Ana River/Hamner Avenue crossing.   

Presently, the substrate of the Santa Ana River between Prado Dam and the Hamner 
Avenue crossing consists of a large percentage of sand with some clays and silts. 
Historical imagery from 1929 through 1967 shows that the reach of the Santa Ana River 
between Prado Dam and the Hamner Avenue crossing was largely composed of a large 
percentage of sand. This condition has not changed. The present day substrate 
conditions along the Santa Ana River between Prado Dam and the Hamner Avenue 
crossing are primarily influenced by inflows into Prado Basin, sediment transport 
interruption, and the presence and proliferation non-native vegetation and non-native 
aquatic species.  

On average it is expected that the Prado Basin water surface elevation would reach or 
exceed, 505 ft. one time per year. An additional volume of up to 10,500 acre feet of 
water could be impounded under the Planned Deviation. An additional 3,500 cubic 
yards of silt and clay sediments could deposit annually in Prado Basin from the Planned 
Deviation. The annual average volume of all sediment types deposited in the Prado 
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Basin would 1,200,000 cubic yards. The estimated increase of 3,500 cubic yards 
resulting from the Planned Deviation would represent a 0.3 percent increase in the 
annual sedimentation volume. The potential effect to habitat along the Santa Ana River 
from the sedimentation would be limited to a 4,000 foot long stretch of the river below 
elevation 505 ft. There is not any designated critical habitat for the sucker along the 
reach of the Santa Ana River in Prado Basin below elevation 505 ft. therefore, no effect 
to critical habitat would occur.  

There is currently no native fish habitat in this stretch of the river within the Prado Basin. 
to adequately support the sucker. This reach of the river area consists primarily of 
sandy bottom braided streams with adjacent and over-hanging riparian habitat. The 
primary grain size of the additional clays and silts would be fine grained which would 
disperse over large areas, causing no measurable increase to back water or marsh 
habitat along the Santa Ana River. The additional silt and clay sedimentation caused 
from the Planned Deviation would not have adverse effect on the habitat of the river. 

Over the five-year period for the Planned Deviation it is estimated that approximately 
17,500 cubic yards (3,500 cubic yards per year) of additional sediment would deposit in 
the Prado Basin. OCWD has proposed a Sediment Management Project to remove up 
to 120,000 cubic yards of sediment from the Prado Basin. A total 17, 500 cubic yards of 
sediment would be removed to offset the sediment increases from the five year Planned 
Deviation and from the two temporary Deviations. The remaining 102,500 cubic yards of 
sediment that OCWD would remove from the basin would be implemented as part of a 
demonstration project to help identify practical methods to remove sediment from the 
Prado Basin to help determine the effectiveness of a long-term sediment management 
program at the Prado Basin. With the removal of 17, 500 cubic yards of sediment from 
the Prado Basin, there would be no increase in sedimentation from the Planned 
Deviation. 

Analysis of Potential Effects to Santa Ana Santa Ana River Gradient  

The potential upstream effects to the Santa Ana River gradient due to increases in 
water surface elevation were evaluated in a one-dimensional sediment transport 
analysis conducted by Golder Associates, Inc. The Technical Report is presented in 
Appendix F-4.  

The sediment transport model extended from the Riverside/San Bernardino County line, 
downstream, to the discernible end of the Santa Ana River in the Prado Basin.  Two 
scenarios were modeled to compare the effects of increasing the flood season water 
surface elevation from 498 ft. to 505 ft., an increase of seven feet. The two scenarios 
are the current operating condition of maintaining the buffer pool at 498 ft. during the 
flood season and 505 ft. during the non-flood season and under the Planned Deviation 
of maintaining the buffer pool at 505 ft. during flood seasons, which then eliminates the 
variation in operation for a seasonal buffer pool.  
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The results of the sediment transport model for the existing condition (flood season 
water surface elevation of 498.0 ft.) indicated that there would be a general trend of 
aggradation from above the I-15 Freeway crossing, extending downstream into Prado 
Basin. Aggregation over a 10-year time period would be expected to range from 1 foot 
to 9 feet in depth.  Based on the model results, the river bed around River Road Bridge 
would be expected to experience the most aggradation which would be consistent with 
what has been observed historically. 

The model for the increased water surface elevation scenario (flood season water 
surface elevation of 505. ft.) exhibits nearly identical aggradation trends as the existing 
condition model.  The only expected difference in the sediment deposition trends 
between the two scenarios would be a slight increase in deposition within Prado Basin 
between the 498 ft. and 505 ft. elevation contours.  Based on historical topographic 
surveys there is approximately 1,000 to 2,000 linear feet of area between the 498 ft. and 
505 ft. contours. If the flood season water surface elevation is increased to elevation 
505 ft., then transient periods of increased aggradation could occur between elevation 
498 ft. and 505 ft., as high flow events coincide with periods of increased water surface 
elevation. During periods where high flow events coincide with relatively low water 
surface elevation, the aggradation trends would tend to revert back to historically 
observed conditions.  A portion of the sediment deposited between elevations 498 ft. 
and 505 ft. would be transported below elevation 498 ft. when high flow events coincide 
with relatively low water surface elevation. It is important to note that once the water 
conservation pool is filled to the maximum water surface elevation it is then drained as 
quickly as possible to create storage volume for subsequent storms.  This mode of 
operation reduces the frequency of occurrence when the maximum water conservation 
water surface elevation coincides with high flow events. 

The sediment transport model results also show that there would be no appreciable 
change to the river bed gradation due to the increased water surface elevation.  The 
general trend for both scenarios is that there would be deposition of primarily fine to 
medium sand from above the I-15 Freeway crossing, extending downstream into Prado 
Basin.  The overall quantity of sediment and sediment particle size distribution entering 
Prado Basin would be the same for both water surface elevation scenarios.  The 
alteration to the Santa Ana River morphology caused by the proposed flood season 
increase to the water surface would likely be limited to the spatial distribution sediments 
between elevations 498 ft. and 505 ft. and would have little no effect on the gradient of 
the river upstream of 505 ft. and no effect to Santa Ana sucker critical habitat upstream 
of the water conservation limits.  

Effects to Sucker Critical Habitat Downstream of Prado Basin 
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The following analysis is based on information provided in Prado Dam Planned 
Deviation, Santa Ana River-Downstream Effects Due to Planned Deviation prepared by 
Scheevel Engineering, June of 2015. The report is presented in Appendix F-3. 

Critical habitat area for the sucker extends along Reach 9 of the Santa Ana River from 
Prado Dam to Imperial Highway. At the Prado Dam outlet structure to the Green River 
Golf Course the river has a relatively flat slope. Within this reach the river flow is 
perennial and the floodplain is covered with riparian vegetation. The banks are 
moderately incised with vegetated islands that dot the main channel. Near the Green 
River Golf Course, the slope increases and the river becomes more incised. The Corps 
Santa Ana Sucker Perennial Stream Restoration Project is located in this reach.  

Between the Green River Golf Course and Imperial Highway the flood plain becomes 
much more expansive with several flow splits forming natural islands. Riparian 
vegetation is mostly concentrated near the river bank.  The bed material along Reach 9 
is much coarser consisting of gravels and cobbles compared to the sandy bed material 
of the river above Prado Dam.  The dominant bed form in this reach is pool-riffle, where  
high gradient high velocity riffles flow into low gradient low velocity pools. Additionally, 
there are several stretches where the river has a plane bed, where the gradient and 
velocity are approximately constant and the river bottom material is dominated by gravel 
and cobble. This reach contains primary constituent elements that define critical habitat 
for suckers.  

The implementation of the Planned Deviation could increase pooling within the Prado 
Dam during the flood season. Flood risk management operations would dictate the 
release rate from the Prado Dam. In general, the Corps uses forecasting to determine 
the resultant water surface elevation of a given storm/storm system, then adjusts the 
release rate from Prado Dam as needed, before during and after a given storm event 
(Scheevel, 2016, Appendix F-2). 

Once the Prado Basin water surface elevations are within the buffer pool elevations, the 
release rates are typically reduced to help facilitate groundwater recharge operations 
downstream.  The exception to this mode of operations is, when a significant storm 
event is forecasted the Corps may release water at higher rates to evacuate the buffer 
pool to create storage volume for forecasted inflows.  In general, the Corps uses 
forecast inflow data provided by the NWS River Forecast Center to determine the 
resultant water surface elevation of a given storm/storm system, then adjusts the 
release rate from Prado Dam, as needed, to achieve certain water surface elevation 
before, during and after a given storm event. The need to rapidly evacuate the buffer 
pool occurs when there is a forecast for a storm, event of substantial intensity that 
would have the potential for substantial impoundment behind the Prado Dam. The 
Corps would be able to determine the anticipated pool impoundment at Prado Dam a 
few days prior to the start of the storm event and to determine the discharge rate 
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required to adequately drain the buffer pool at rates up to 5,000 cfs. The duration 
required to drain the buffer pool is based on the beginning storage volume, Prado Basin 
inflow and Prado Basin outflow.  Each storm event is different, but in general the Prado 
Basin inflow after the storm system has passed (and after the peak of the inflow 
hydrograph occurs) inflow would settle back down to the normal base flow which could 
range between 200 to 400 cfs. In order to calculate the average time to evacuate the 
buffer pool an inflow of 300 cfs has been used as the Prado Basin inflow rate.  Two 
Basin outflow release rates have been analyzed to provide a range of buffer pool 
evacuation durations; 2,500 cfs and 5,000 cfs. The two release rates scenarios are 
shown in Table 38 and Table 39. The two buffer pool evacuation models assume that a 
second significant storm occurs immediately after an initial storm that fills the buffer pool 
volume, in reality this would be a rare occurrence.  It is important to note that a 
fundamental water conservation operational objective would be to drain the water 
conservation pool as quickly as possible in order to make storage volume available for 
subsequent storm flows.  This objective reduces the recurrence interval of instances 
when the full buffer pool volume must be evacuated due to a subsequent storm event. 
Both tables show that pool could be drained at reduced release rates in a few days and 
the additional water that could be stored under the Planned Deviation would not require 
significantly higher water release rates to adequately drain the pool in advance of 
pending storm events.  

Table 38: Buffer Pool Evacuation Durations at 2,500 cfs Outflow 
  Annual 

Sedimentation Rate 
Between Elev.  
490.0 to 505.0 

Available Water 
Storage Volume 
Between Elev. 
490.0 to 505.0 

Basin 
Inflow 

Basin 
Outflow 

Days to Drain Water 
Conservation 

Volume From Elev. 
505.0 to 490.0 

Year (aft/yr.) (aft) (cfs) (cfs) (days) 
1988 200 21,066 300 2,500 4.8 
2008 200 17,326 300 2,500 4.0 
2015 200 15,926 300 2,500 3.7 
2020 200 14,926 300 2,500 3.4 
2025 200 13,926 300 2,500 3.2 
2030 200 12,926 300 2,500 3.0 
2035 200 11,926 300 2,500 2.7 
2040 200 10,926 300 2,500 2.5 
2045 200 9,926 300 2,500 2.3 
2050 200 8,926 300 2,500 2.0 
2055 200 7,926 300 2,500 1.8 
2060 200 6,926 300 2,500 1.6 
2065 200 5,926 300 2,500 1.4 
2070 200 4,926 300 2,500 1.1 
2075 200 3,926 300 2,500 0.9 
2080 200 2,926 300 2,500 0.7 
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SOURCE SCHEEVEL, 2016, DOWNSTREAM C. 

Table 39: Buffer Pool Evacuation Durations at 5,000 cfs Outflow 
  Annual 

Sedimentation 
Rate Between Elev.  

490.0 to 505.0 

Available Water 
Storage Volume 
Between Elev. 
490.0 to 505.0 

Basin 
Inflow 

Basin 
Outflow 

Days to Drain Water 
Conservation 

Volume From Elev. 
505.0 to 490.0 

Year (aft/yr.) (aft) (cfs) (cfs) (days) 
1988 200 21,066 300 5,000 2.3 
2008 200 17,326 300 5,000 1.9 
2015 200 15,926 300 5,000 1.7 
2020 200 14,926 300 5,000 1.6 
2025 200 13,926 300 5,000 1.5 
2030 200 12,926 300 5,000 1.4 
2035 200 11,926 300 5,000 1.3 
2040 200 10,926 300 5,000 1.2 
2045 200 9,926 300 5,000 1.1 
2050 200 8,926 300 5,000 1.0 
2055 200 7,926 300 5,000 0.9 
2060 200 6,926 300 5,000 0.7 
2065 200 5,926 300 5,000 0.6 
2070 200 4,926 300 5,000 0.5 
2075 200 3,926 300 5,000 0.4 
2080 200 2,926 300 5,000 0.3 

Source: Scheevel, 2016, Downstream C. 

Downstream erosion effects along the lower Santa Ana River have been analyzed and 
modeled multiple times for various studies and projects.  This analysis utilizes past 
efforts to estimate the effects that the water release rates from the Planned Deviation 
could have on the sucker habitat along the lower Santa Ana River (Scheevel, 2016, 
Appendix F-3). Two independent studies have been identified that evaluated how flow 
velocities can create erosion of coarse sediments (gravel and cobbles), and potential 
damage to fish habitat along the Santa Ana River Reach 9 between Prado Dam and 
Weir Canyon.  

In a 2001 Biological Opinion (FWS-SB-909.6) prepared for the Prado Mainstem and 
Santa Ana River Reach 9 Project, it was noted that the Corps determined through fixed 
bed modeling that flow velocities greater than 6 feet per second (ft./sec) along Reach 9 
could have a damaging effect on riparian and fish habitat.  Furthermore it was 
determined that flow releases from Prado Dam of 5,000 cfs or less were generally not 
capable of creating velocities greater than 6 ft./sec in Reach 9 (USFWS BO 2001). 

In 2014 OCWD employed Golder Associates to perform a sediment transport model of 
the lower Santa Ana River in conjunction with the Prado Basin Sediment Management 
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Demonstration Project. The Reach 9 portion of the analysis revealed that flow velocities 
greater than 4 ft./sec could cause gravel to mobilize and flows greater than 10 ft./sec 
may cause cobbles to mobilize (Scheevel, 2016, Appendix F-4).   

Given the above analysis it has been assumed that any flow velocities greater than 5 
ft./sec could cause erosion and habitat damage through Reach 9.  A HEC-RAS 
hydraulic model was developed for the Planned Deviation to determine the worst case 
scenarios for a Prado Dam release rate of 2,500 cfs and 5,000 cfs. The average velocity 
in Reach 9 at a flow rate of 2,500 cfs would be 3.7 ft./sec and the average velocity in 
Reach 9 at a flow rate of 5,000 cfs would be 4.2 ft./sec.   

Figure 13 shows the model-estimated velocities in Reach 9.  As shown in Figure 13, the 
velocities are 4.2 feet per second or lower throughout most of SAR Reach 9.  At the 
most up gradient point in the model, just below the dam outlet, the estimated velocity is 
2.8 feet per second.  There are isolated areas near the bridge to the golf course 
clubhouse and in narrower portions of the channel where the velocities range up to 5.27 
feet per second. The calculated velocities are not anticipated to effect sucker critical 
habitat. 

At 5,000 cfs existing sands and silt would mobilize and would be conveyed to 
downstream reaches of the river and existing rocks and gravel would redeposit within 
the Santa Ana Canyon (Scheevel, 2016, Appendix F-3). Given the current coarse 
gradation of the Reach 9 riverbed, the recent Reach 9 improvements, the recurrence 
interval of rapid buffer pool evacuation events, and the anticipated current and future 
release rates and durations required to evacuate the buffer pool elevation, no 
substantial changes to Santa Ana sucker critical habitat primary constituent elements 
are expected to occur from the Planned Deviation. Additionally, the Corps Santa Ana 
Sucker Perennial Stream has been designed to withstand flows up to 6,000 cfs. 
Therefore, Santa Ana sucker perennial stream habitat would not be expected to sustain 
damage in the event of a release rate of 5,000 cfs occurs. Water conservation activities 
would not result in increased sediment deposition above the 505 ft. elevation, no 
increased deposition would occur in designated critical habitat upstream of Prado Basin, 
and no increased erosion or large erosive discharges would occur in designated critical 
habitat downstream of Prado Basin. Therefore, no effects to critical habitat for the 
sucker would occur as a result of the Planned Deviation.  

Changes is Reach 9 Wetted Area from Reducing Release Flow from 500 cfs to 350 
cfs 

The change in wetted area and change in water depth downstream of Prado Dam 
associated with reducing the release rate from 500 cfs to 350 cfs would be relatively 
small.  Both flow rates would result in sufficient hydrologic connectivity and depth to 
support suckers. An existing HEC-RAS model of SAR Reach 9 was updated by 
Scheevel Engineering by incorporating more recent (2015) topographic data along



 
 

 

  4-76 



 
 

 

  4-77 

 



 
 

 

  4-78 

 Reach 9. Figure 14 shows the wetted areas for 350, 500 cfs and 5,000 cfs release.  For 
both the 500 cfs and 350 cfs release, the flow remains in the low flow channel and does 
not flow into the overbank area, except in very isolated areas.  To show the change at 
selected reaches, three cross section views were identified. The location of the three 
sample cross sections from the model is shown in Figure 15 and cross section views at 
each location is shown in Figures 16 to 18. These cross sections illustrate the water 
depth for 350, 500 and 5,000 cfs release rates.  Two figures (A and B) are shown for 
each cross section, with the second figure zoomed into the low flow channel.  These 
cross sections illustrate that the low flow channel is deeply incised in Reach 9.  

Figure 19 shows maximum water depths for 500 cfs and 350 cfs releases based on the 
HEC-RAS model.  The water depths are shown at each point where there is a cross 
section in the model. Water depths vary along each cross section and the value plotted 
is the maximum (deepest) water depth. Along the model in Reach 9, the deepest or 
maximum model-estimated water depth in Reach 9 range from a minimum of 1.2 feet to 
a maximum 7.7 feet for a 500 cfs release from Prado Dam. The model estimated 
deepest or maximum water depth in Reach 9 from a minimum of 1.1 feet to a maximum 
7.0 feet for a 350 cfs release from Prado Dam. The wetted area in SAR Reach 9 with a 
500 cfs release is 132 acres based on the updated HEC-RAS model.  The wetted area 
in SAR Reach 9 with a 350 cfs release is 104 acres, or a decrease of 28 acres.  
However, the model does not predict the formation of isolated pools within the smaller 
wetted area.  The number of days to drain 10,000 acre-feet from Prado, which is the 
maximum amount of increased storm water capture for the proposed action, is 14 days 
for a 500 cfs release rate and 25 days for a 350 cfs release rate (assuming an inflow 
rate of 150 cfs).  The longer duration of the 350 cfs release provides additional days of 
sustained outflow even after the storm passes and inflow is reduced. The slight 
decrease in water depth and longer duration to drain the pool would have no effect on 
critical habitat.  

Turbidity Effects  

The additional days of storage of storm water at Prado Dam associated with the 
Planned Deviation could reduce the total suspended solids and the turbidity of the water 
released from Prado Dam, since the greater days of storage allows additional sediment 
deposition to occur in Prado Basin.  However, it is unlikely that there would be a 
measurable difference that would affect critical habitat in Reach 9. The change in 
release rate from 500 cfs to 350 cfs would not significantly change the velocity of the 
water in the channel in Reach 9 and therefore no effect would be anticipated to sucker 
critical habitat from minimal changes in turbidity levels in Reach 9.  
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Reduction in Wetted Area of Reach 9 Before/After Storm Events from Prado 
Releases Reduced from 5,000 to 350 cfs, and Potential to Create Isolated Puddles 
Outside Main Channel 

It is very unlikely that Santa Ana Sucker would be trapped in isolated puddles when a 
5,000 cfs release rate is reduced to a lower flow rate, because the Corps follows a 
release rate change guideline to avoid sudden changes in flow, whether ramping up or 
ramping down.  As flow is reduced, suckers have the ability to detect and react to 
changes in depth and velocity and swim back to the low flow channel. The Corps uses 
the following table as a guide when changing the rate of release from Prado Dam: 

Maximum Rate of Release Change at Prado Dam 
Current Rate of Release (cfs) Maximum Rate of Change per ½ house (cfs) 

0-300 100 
300-1,000 250 

1,000-2,500 400 
2,500-5,000 625 

Applying the above table as a guide provides an estimated ramp down from a 5,000 cfs 
release to a 350 cfs release as follows: 

Flow Rate (cfs)     Cumulative Time (min) 
5,000                       0 

4,375                       30 
3,750                       60 
3,125                       90 
2,500                       120 
2,100                       150 
1,700                       180 
1,300                       210 
900                          240 
650                          270 
400                         300 

350                         330 minutes (5 ½ hours) 

As illustrated in the above table, there is a 5 1/2 hour transition period to decrease the 
flow from 5,000 cfs to 350 cfs.  This information illustrates that the Corps’ existing 
protocols to avoid sudden and drastic changes in flow rates that could strand fish. As 
the water flow rate decreases and depths decrease, water flows back to the low flow 
channel since the low flow channel is deeply incised. This reduces the likelihood that 
fish would be stranded, since fish can move back to the low flow channel as the wetted 
area declines.   

Sediment Removal OCWD Diversion Channel Site  

Potential impacts to Federal and State Listed and Species and to critical habitat in the 
study area associated with sediment removal activities in the OCWD Diversion Channel 
were evaluated as part of OCWD’s Prado Wetlands Ongoing Routine Maintenance 
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Permit and authorized under United States Fish and Wildlife Service Biological Opinion 
FWS-WRIV-11BO269-12F0166, US Army Corps of Engineer Regional General Permit 
93, California Regional Water Quality Control Board 401 Water Quality Certification 30-
2011-12 and California Department Fish and Wildlife Streambed Alteration Agreement 
Notification #1600-2011-0148-R6. Ongoing conservation measures would continue to 
be implemented to avoid impacts to State and Federal Listed species and critical 
habitat. Permit approval minimization measures, conservations measures and general 
permit conditions are incorporated by reference as part of the sediment removal 
activities proposed in the OCWD Diversion Channel. Compliance with the minimization 
measures, conservations measures and general permit conditions would avoid adverse 
impacts to Federal and State Listed Species and to critical habitat in the study area.  

Sediment Management Project  

Vireo, Flycatcher, Cuckoo 

Construction of Sediment Removal Channel and Project Access Road 

The vireo, flycatcher and cuckoo all occur in riparian habitats along watercourses where 
dense growth of willow trees, cottonwood trees, mulefat and other dense riparian plants 
are present. The study area contains suitable habitat for all three species. The 
construction of the sediment removal channel and access road would require the 
removal of all vegetation within these areas and these areas would be kept clear of 
vegetation for the duration of the demonstration project. All of the vegetation removal 
activities would occur outside of the nesting season, as required by Mitigation Measure 
BIO-2. Therefore, no direct effects or indirect construction noise effects to nesting 
vireos, flycatchers or cuckoos would occur.   

The construction of the sediment removal channel would temporarily remove 13.05 
acres of arundo. The construction of the project access road would temporarily remove 
.48 acres of cottonwood/willow, .73 acres of arundo, .19 acres of eucalyptus trees, .20 
acres of mix coastal sage/non-native weeds and .12 acres of non-native weeds. The 
construction of the sediment storage site would remove .03 acres of mixed native/non-
native riparian vegetation, .36 acres of mix coastal sage/non-native weeds and 20.16 
acres of non-native weeds and grasses. The cottonwood/willow vegetation would be 
suitable nesting riparian habitat for the vireo, flycatcher and cuckoo. The amount of 
riparian habitat that would be temporarily removed would be minimal compared to the 
overall amount of suitable riparian nesting habitat that currently exists within the Prado 
Basin.  

OCWD is currently implementing a five year arundo treatment program within a 321 
acre burn area that occurred on OCWD property in April of 2015. The arundo treatment 
program was implemented in May of 2015 and involves three sprays each year within 
the 321 acres burn area over five year period to prevent the re-establishment of arundo. 
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As shown on Figure 6, the treated arundo area straddles the proposed project access 
road. The temporary loss of .48 acres of riparian habitat associated with the 
construction of the road would be pre-mitigated with .48 acre area within the arundo 
treated area adjacent to the road. Additionally, OCWD would also plant .48 acres of 
cottonwood/willow vegetation along the alignment of the access road, after the project is 
completed. As a result there would be no net loss of nesting habitat. Therefore, any 
temporary effects to these species related to habitat removal would not be adverse. 
With OCWD pre-mitigation of .48 acres of habitat and implementation of Mitigation 
Measure BIO-4 and Environmental Commitment BIO-21 the temporary loss of riparian 
habitat within the study area would be fully compensated.  

Construction of Sediment Storage Site  

To create suitable conditions for processing and storing the sediment, the sediment 
storage site would be graded and re-contoured. The site consists of small amounts of 
mixed riparian and mixture coastal sage scrub and non-native weeds and does not 
contain suitable habitat for the vireo, flycatcher, or cuckoo. Therefore, no direct adverse 
effects would occur.  

Sediment Removal Activities  

After all of the vegetation is removed, the sediment would be removed from the 
sediment area by a combination of dry excavation and from heavy construction 
equipment and from a floating dredge.  The sediment removal activities would occur 
outside nesting season. Therefore, indirect construction noise effects to nesting vireos, 
flycatchers and cuckoos would be avoided.  

Gnatcatcher  

The grading activities to create the sediment storage site would temporarily impact 0.36 
acres of mixed coastal sage scrub/non-native weeds.  To determine the potential for 
California Gnatcatchers (gnatcatcher) to be present in the project area where the 
grading activities would occur, a gnatcatcher survey was conducted by the Santa Ana 
Watershed Association (SAWA) in November of 2017. As shown in Figure 20 one pair 
of gnatcatchers (CAGN-1) was identified at the southern end of the sediment storage 
site, outside of the project area boundaries. An individual gnatcatcher (CAGN-2) was 
detected along the northern edge of the proposed project access road. Another 
gnatcatcher (CAGN-03) was detected approximately 150 meters to the east, outside of 
the project area boundary. SAWA’s survey indicated that they were not able to verify 
that CAGN -2 and CAGN-3 were two different individuals and they suspected that 
because of the close proximity of the sightings, this may have been the same individual 
possibly dispersing through the area.  

If gnatcatchers are present when grading activities are occurring, (outside of the nesting 
season), there would be the potential for the project to affect individuals by disrupting 
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foraging activities. Given the extent of available foraging area in the basin, and more 
suitable coastal sage scrub habitat located on the other side of the dam access road 
approximately 1 mile of the proposed sediment storage site, it is unlikely that an 
adverse impact would occur. However, since it is not known whether the species will be 
nesting in the immediate area when the stockpiled sediment is transported outside of 
Prado Basin, which could occur year-round, and due to the concern for potential 
cumulative effects with concurrent construction of Alcoa Dike, the Corps has determined 
that adverse effects may occur to the two pairs of gnatcatchers from the proposed 
Sediment Management Project.  

OCWD has agreed to compensate for the temporary loss of 0.36 acres of low-quality or 
marginal (mixed) coastal sage scrub habitat by establishing 0.36 acres of higher quality 
native habitat in a nearby location. Additionally, the sediment storage site would be 
hydro-seeded after construction, although this area may be disturbed again in the future 
as a stockpile area for a larger sediment removal project that is being considered as 
part of the Prado Basin Ecosystem Restoration and Water Conservation feasibility 
Study.  

Nesting season surveys would be conducted beginning in February 2018 and would be 
repeated annually until sediment removal is complete. In the event that gnatcatchers 
are identified using the area during nesting season or prior to initial site grading, 
adjustments to the grading operations and, or haul road alignment would be 
incorporated into the project to the extent practicable to further minimize direct impacts 
to coastal sage scrub or other occupied vegetation. Sound attenuation measures can 
also be considered, if appropriate or useful depending on status of Alcoa Dike 
construction. With implementation of Mitigation Measures BIO-3, BIO-17, BIO-18 
impacts to gnatcatchers would be minimized.
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Sucker  

The sediment removal activities would occur within the wetted channel of the Santa Ana 
River. Based on the expected limited occurrence of suckers in the Prado Basin, poor 
habitat conditions within and immediately upstream of Prado Basin and high populations 
of exotic predatory fish, the potential for populations of suckers to occur at the sediment 
removal channel would be very low. In the event isolated suckers wash or swim into the 
sediment removal channel it would be likely they would swim away from where the 
sediment removal activities due to elevated levels of suspended sediment and other 
factors. The potential that individual isolated suckers could find their way into the 
sediment removal channel where turbidity levels would be higher and the potential they 
could be harmed by sediment removal activities would be considered an adverse effect. 
To minimize adverse effects to the sucker several measures would be implemented 
when sediment removal activities are occurring, including monitoring by a qualified 
sucker biologist and running the dredge engine at least 10 minutes before removing 
sediment. Additionally, to prevent even the slightest chance of affecting spawning fish, 
sediment removal activities would be conducted outside of the spawning season. With 
the implementation of Mitigation Measure BIO-5, BIO-6 BIO-7 and BIO-9 potential 
effects to suckers from sediment removal activities would be minimized. 

State Listed Reptile Species Southwestern Pond Turtle, California Red-Sided 
Garter Snake  

The Southwestern Pond Turtle and the California Red-Sided Garter Snake both occur in 
streams, creeks and marshes and both have the potential to occur within the area 
where the sediment removal activities would occur. If these species were present, 
construction operations could result in direct adverse effects to individuals. To minimize 
potential direct adverse effects OCWD would implement a special status species 
monitoring program that would focus on onsite biological monitoring prior to 
construction, during construction and during operation of the Sediment Management 
Project. Prior to the start of construction a biologist would survey the area for the 
presence of both species. If the species are present they would be relocated to 
locations outside of the work area. With the implementation of Mitigation Measure BIO-
10 and Environmental Commitment BIO-22 potential impacts to State Listed reptile 
species would be less than significant.  

State Listed Reptile Species Coastal Whip Tail, Orange Throated Whip Tail, Coast 
Horned Lizard 

The sediment storage site contains bare ground and non-native grasslands which could 
provide suitable habitat for the above species. The site would require grading to create 
a suitable work area. If the species are present during grading activities there would be 
the potential that they could be inadvertently be trampled. Prior to grading activities 
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occurring at the sediment storage site and during operation, a biologist would monitor 
the construction activity area to determine if any species were present. If needed, 
construction activity would be halted to allow species to move out of harm’s way or be 
relocated outside of the work area of impact, avoiding direct effects to the species. With 
the implementation of Mitigation Measure BIO-10 and Environmental Commitment BIO-
22 potential impacts to State Listed reptile species would be less than significant.  

State Listed Bird Species Tri Colored Blackbird, Yellow Breasted Chat, Yellow 
Warbler, Vaux’s Swift, Double-Crested Cormorant, Great Blue Heron, Northern 
Harrier, Loggerhead Shrike, Long-Eared Owl, Sharp-Shinned Hawk, California 
Horned Lark, Merlin, White-Tailed Kite and Coopers Hawk  

Several State Listed bird species were identified has having moderate or higher 
potential for occurring within the study area. The construction of the sediment removal 
area would temporarily remove all vegetation within the sediment removal area. If active 
nests are located within the vegetation during nesting season there would be the 
potential that nests could be destroyed and direct adverse effects to individuals could 
occur. The vegetation clearing operations to construct the sediment removal area would 
occur outside of the nesting season. Therefore, potential adverse direct effects and 
indirect construction noise effects would be avoided. With the implementation of 
Mitigation Measure BIO-2, potential direct effects to State Listed bird species would be 
avoided.  

Critical Habitat  

The following analysis evaluates potential impacts to Least Bell’s Vireo, Southwestern 
Willow Flycatcher, Western Yellow Billed Cuckoo and Santa Ana Sucker Critical Habitat 
associated with implementation of the Sediment Management Demonstration Project.  

Vireo Critical Habitat, Flycatcher Critical Habitat, Cuckoo Critical Habitat  

The sediment removal activities would directly impact 13.05 acres of arundo that are on 
lands designated critical habitat for the vireo and .48 acres of arundo on lands 
designated critical habitat for the flycatcher. It is also assumed that proposed critical 
habitat for the cuckoo could also be affected. Once the sediment removal activities are 
completed the sediment removal area would be established with native riparian 
vegetation. The removal of the arundo and replacement with native riparian vegetation 
would result in a net increase in riparian habitat. 

A total of .48 acres of vireo, flycatcher and cuckoo critical habitat lands would be directly 
affected by construction of the proposed access road between the sediment removal 
channel and sediment storage site. The effects to the critical habitat would be temporary 
because no permanent vegetation removals would occur. The .48 acres of potential 
temporary effect to critical habitat has been pre-mitigated by OCWD’s ongoing arundo 
removal program. As shown in Figure 6 .48 acre site adjacent to the east side of the 
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project access road that previously consisted of arundo was restored with native habitat. 
OCWD would also restore .48 acres of temporary impacts to cottonwood/willow 
vegetation along the alignment of the access road, after the project is complete. As a 
result there would be no net loss of nesting habitat and no adverse effects to critical 
habitat. With the implementation of Mitigation Measures BIO-4 and Environmental 
Commitment BIO-21 there would be no temporary loss or adverse effects to critical 
habitat from sediment removal activities.  To avoid potential adverse indirect 
construction effects to critical habitat Mitigation Measures BIO-7, BIO-8, BIO-11, BIO-
12, BIO-13, BIO-14, BIO-15 and BIO-16.  

Gnatcatcher Critical Habitat  

The sediment removal activities would not occur on lands designated critical habitat for 
the gnatcatcher. Therefore, no effects to critical habitat for the gnatcatcher would occur.  

Santa Ana Sucker Critical Habitat  

Sucker critical habitat is designated over the 14.35 acre footprint of the proposed 
sediment removal channel. The Santa Ana River extends through the sediment removal 
channel. This reach of the river contains some critical habitat primary constituent 
elements such as, a defined river channel and over-hanging riparian vegetation along 
the banks of the river. However, the river lacks several other primary constituent 
elements such as, a cobble and boulder substrate, stream pools and riffles and 
perennial water supply greater than 1.2 inches to adequately support the species.  

The sediment removal activities would occur within or directly adjacent to the active flow 
area of the Santa Ana River.  After the sediment removal occurs, it would be anticipated 
that the active flow area of the river would pass through the removal area.  It is 
anticipated that a head cut will form (Prado Basin Sediment Management 
Demonstration Project Engineering Analyses, HDR, 2014). The term “head cut” 
represent a relatively sharp vertical face or scarp in the channel that moves upstream, 
translating the local incision depth as it moves. Channel incision and/or the propagation 
of a “head cut” upstream would help to increase the river gradient in this area and 
encourage fine too medium grained sediment (clay, silt and sand) to migrate into the 
project area for future removal, while uncovering existing upstream deposits of gravel 
and cobbles where they exist, which could help make portions of the streambed of the 
dredging limits somewhat more suitable from sucker occupation. These effects, 
however, are not expected to extend into designated critical habitat upstream of 
Hamner Road (Prado Basin Sediment Management Demonstration Project Engineering 
Analyses, HDR, 2014). The monitoring program would assess the degree of head cut 
formation, change in slope of the river bed, and other changes that occur in sediment 
transport dynamics within the vicinity of the sediment removal area, downstream, and 
also upstream.  The downstream and upstream areas of monitoring will extend as far as 
needed until there is no discernible change from the background or pre-existing 
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condition. The results of the monitoring program could help guide the design and 
implementation of a larger sediment management program in the Prado Basin which 
could further enhance sucker habitat in the Prado Basin.  

The sediment removal channel contains a minimal amount of critical habitat primary 
constituent elements that would be temporarily disturbed by the implementation of the 
Sediment Management Project. Because of the anticipated head cutting to expose 
gravel beds directly upstream of the project that would occur from the sediment removal 
activities, the Sediment Management Demonstration Project may affect (may benefit), 
but would not likely adversely affect critical habitat for the sucker.  

Alternative 3: Reduced Water Surface Elevation  

Planned Deviation  

Inundation of Occupied Nests  

Vireo, Flycatcher, Cuckoo 

Similar to the Proposed Action, the Planned Deviation would be limited to the non-
nesting season and would not affect active or occupied nests.  

Increased Days of inundation  

Vireo,  

Under Alternative 3, there would be slightly less increased pooling and slightly fewer 
days of additional days of inundation. Depending on the elevation in the Prado Basin 
between elevations 470 ft. and 503.9 ft. there would be 2 to 5 fewer days of inundation.  
The implementation of Alternative 3 would not result in the direct inundation of nests, 
but could cause nesting birds to seek higher elevations in the Prado Basin. The reduced 
amount of pooling and days of inundation would result in marginally less effects to 
nesting territories. Never the less, the potential redistribution of the birds to higher 
elevations would be an adverse effect. Because population levels in the study area 
would not decrease, the adverse effect would not be substantial.  

Flycatcher, Cuckoo  

Similar to the Proposed Action, implementation of Alternative 3 may affect, but would 
not adversely affect the flycatcher or cuckoo.  

Gnatcatcher  

Similar to the Proposed Action, the gnatcatcher would not be expected to occur within 
the Planned Deviation study area. No effect to the gnatcatcher would occur.  

Sucker 

Under Alternative 3, there would be slightly less pooling and fewer days of inundation. 
Similar to the Proposed Action, no effect to the sucker would occur.  
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State Listed Reptile Southwestern Pond Turtle, California Red-Sided Garter Snake 
Concern  

Under Alternative 3, the level of potential impacts to State Listed reptile species would 
be the same. No adverse impacts would occur to the above species.   

State Listed Reptile Coastal Whip Tail, Orange Throated Whip Tail, Coast Horned 
Lizard 

Similar to the Proposed Action there would be low potential for the above species to 
occur within the Planned Deviation study area. Under Alternative 3, the level of potential 
impacts to these reptile species of concern would be the same. No adverse impacts 
would occur to the above State Listed species. 

State listed Bird Species –Tri Colored Blackbird, Yellow Breasted Chat, Yellow 
Warbler, Vaux’s Swift, Double-Crested Cormorant, Great Blue Heron, Northern 
Harrier, Loggerhead Shrike, Long-Eared Owl, Sharp-shinned Hawk, California 
Horned Lark, Merlin, White-Tailed Kite and Coopers Hawk    

Under Alternative 3, there would be slightly less increased pooling and fewer days of 
additional days of inundation. Similar to the Proposed Action, in the event of a wet year 
the study area would already be inundated before the nesting season begins. Thereby, 
avoiding the potential that existing nests could be inundated. If the buffer pool extends 
into nesting season it would be more than likely that the species would seek nesting 
sites at higher elevations. The potential that Alternative 3 could cause nesting birds to 
re-distribute to higher elevations would be a temporary adverse effect. However, 
because a large amount of suitable habitat would be available elsewhere in the Prado 
Basin, the temporary adverse effect would not be significant.  

Critical Habitat  

Vireo, Flycatcher, Cuckoo 

Under Alternative 3, there would be slightly less pooling and fewer days of inundation 
occurring in critical habitat areas. Similar to the Proposed Action, no adverse effects to 
critical habitat would occur. OCWD would continue to monitor the health of the riparian 
habitat between elevation 498 ft. and elevation 505 ft. before and after inundation 
occurs. In the event the monitoring program indicates that the primary constituent 
elements was substantially degraded, it is proposed that the degraded habitat would be 
replaced or restored within the OCWD pre-mitigation area shown in Figure 6. With the 
implementation of Mitigation Measure BIO-1, Environmental Commitment BIO-23 and 
Environmental Commitment BIO-24 there would be no potential loss of critical habitat.  

Gnatcatcher  

Similar to the Proposed Action, implementation of the Planned Deviation would have no 
effect on critical habitat for the gnatcatcher.  
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Sucker  

Potential sedimentation impacts within Prado Bain and potential changes to the slope of 
the Santa Ana River were evaluated under Alternative 3. The results of the analysis are 
summarized below.  

• The flood season water conservation water surface elevation would be 503.9 ft.  

• The volume of additional captured water would be 8,700 acre feet of water per 
year.  

• The additional sediment deposited in the Prado basin from the 8,700 acre feet of 
water per year would be approximately 2,900 cubic yards of sediment, primary 
silt and clay.  

• The approximate area of the Prado Basin below elevation 503.9 ft. would be 
1,787 acres. 

• The additional annual average depth of sediment deposition over the 1,787 acres 
would be approximately 0.001 feet. 

• The 2,900 cubic yards of additional sedimentation represents an increase of 
0.24% over the current condition. 

• The deposition over fifty years would be expected to be approximately 0.05 feet.  

The implementation of Alternative 3 would result in marginally less effects because a 
reduced amount of sedimentation would occur. Compared to the Proposed Action there 
would be negligible difference in the levels of potential effects to critical habitat located 
upstream and downstream of the Prado Basin. To ensure there would be no net 
increase in sedimentation occurring between elevations 498 ft. and 505 ft. from the 
implementation of Alternative 3, OCWD would remove 2,900 cubic yards of sediment 
between elevations 498 ft. and 503.9 ft. each year during the period of the Planned 
Deviation. Similar to the Proposed Action, no effect to sucker critical habitat would occur 
both upstream and downstream of Prado Dam.  

Sediment Removal OCWD Diversion Channel Site  

Similar to the Proposed Action, sediment removal activities in the OCWD Diversion 
Channel are covered by OCWD’s Prado Wetlands Ongoing Routine Maintenance 
Permit and authorized under United States Fish and Wildlife Service Biological Opinion 
FWS-WRIV-11BO269-12F0166, US Army Corps of Engineer Regional General Permit 
93, California Regional Water Quality Control Board 401 Water Quality Certification 30-
2011-12 and California Department Fish and Wildlife Streambed Alteration Agreement 
Notification #1600-2011-0148-R6. Compliance with the minimization measures, 
conservations measures and general permit conditions would avoid adverse impacts to 
Federal and State Listed Species and to critical habitat in the study area. 
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Sediment Management Project  

Vireo, Flycatcher, Cuckoo,  

Under Alternative 3, the level of potential effects to the vireo, flycatcher and cuckoo and 
their associated habitat would be same as the Proposed Action. Implementation of the 
Sediment Management Project may affect, but not likely to adversely affect the vireo, 
flycatcher or cuckoo. With implementation of Mitigation Measure BIO-4 and 
Environmental Commitment BIO-21 the temporary loss of riparian habitat would be fully 
compensated.  

Gnatcatcher 

Similar to the Proposed Action, construction and operation of the sediment storage site 
may adversely affect the gnatcatcher. With implementation of Mitigations BIO-2, BIO-3, 
BIO-17 and BIO-18 impacts to gnatcatchers would be minimized.  

Sucker 

Similar to the Proposed Action, under Alternative 3 the proposed sediment removal 
activities may adversely affect the sucker. To minimize adverse effects to the sucker 
conservation measures would be implemented when sediment removal activities are 
occurring. Additionally, to prevent even the slightest chance of affecting spawning fish, 
sediment removal activities would be conducted outside of the spawning season. With 
the implementation of Mitigation Measure BIO-5 BIO-6, and BIO-9 potential effects to 
the sucker from sediment removal activities would be minimized. 

State Listed Reptile Species Southwestern Pond Turtle, California Red-Sided 
Garter Snake  

Under Alternative 3, the level of potential impacts to State Listed reptile species would 
be the same as the Proposed Action. With implementation of Mitigation Measure BIO-
10 and Environmental commitment BIO-22 potential adverse effects to State Listed 
reptile species would be less than significant.    

State Listed Reptile Species Coastal Whip Tail, Orange Throated Whip Tail, Coast 
Horned Lizard 

Under Alternative 3, the level of potential effects to State Listed reptile species would be 
the same as the Proposed Action. With implementation of Mitigation Measure BIO-10 
potential adverse effects to State Listed reptile species would be less than significant.  

State Listed Bird Species Tri colored Blackbird Yellow Breasted Chat, Yellow 
Warbler, Vaux’s Swift, Double-Crested Cormorant, Great Blue Heron, Northern 
Harrier, Loggerhead Shrike, Long-Eared Owl, Sharp-shinned Hawk, California 
Horned Lark, Merlin, White-Tailed Kite and Coopers Hawk    
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Under Alternative 3, the level of potential effects to State Listed bird species would be 
same as the Proposed Action. With the implementation of Mitigation Measure BIO-2 
potential adverse effects to State Listed bird species would not be significant.   

Critical Habitat  

Vireo, Flycatcher, Cuckoo 

Under Alternative 3, the level of potential effects to critical habitat would be the same as 
the Proposed Action. The construction of the project access road would temporarily 
remove .48 acres of cottonwood/willow vegetation. The cottonwood/willow vegetation 
would be suitable nesting riparian habitat for the vireo, flycatcher and cuckoo. The .48 
acres of cottonwood/willow vegetation that would be temporarily affected has been pre-
mitigated by OCWD’s ongoing arundo removal program, which begun in the summer of 
2015. A .48 acre site adjacent to the east side of the project access road that previously 
consisted of arundo was restored with native habitat. OCWD would also restore .48 
acres of temporary impacts to cottonwood/willow vegetation along the alignment of the 
access road, after the project is complete. As a result there would be no net loss of 
nesting habitat and no adverse effects to critical habitat.  With OCWD pre-mitigation of 
.48 acre of habitat and with implementation of Mitigation Measure BIO-4 the temporary 
loss of riparian habitat within the study area would be fully compensated for. To avoid 
potential adverse indirect construction effects to critical habitat Mitigation Measures 
BIO-7, BIO-8, BIO-11, BIO-12, BIO-13, BIO-14, BIO-15 and BIO-16 would be 
implemented. 

Gnatcatcher 

Similar to the Proposed Action, implementation of the Sediment Management Program 
would have no effect on critical habitat for the gnatcatcher.  

Sucker  

Similar to the Proposed Action, implementation of the Sediment Management Program 
may affect, but would not likely adversely affect sucker critical habitat.  

Alternative 4: Heavy Equipment Excavation 

Planned Deviation  

Inundation of Occupied Nests  

Vireo, Flycatcher, Cuckoo 

Similar to the Proposed Action, the Planned Deviation would be limited to the non-
nesting season and would not affect active or occupied nests.  

Increased Days of inundation  

Vireo 
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Under Alternative 4, the level of effects to the vireo would be the same as the Proposed 
Action. The potential redistribution of the birds to higher elevations would be an adverse 
effect. Because population levels in the study area would not decrease the adverse 
effect would not be substantial.  

Flycatcher, Cuckoo 

Similar to the Proposed Action, implementation of Alternative 4 may affect, but would 
not adversely affect the flycatcher or cuckoo.  

Gnatcatcher  

Similar to the Proposed Action, the gnatcatcher would not be expected to occur within 
the Planned Deviation study area. No effects to the gnatcatcher would occur.  

Sucker 

The level of potential effect would be same as the Proposed Action. No effects to the 
sucker would occur.  

State Listed Reptile Southwestern Pond Turtle, California Red-Sided Garter Snake 
Concern  

Under Alternative 4, the level of potential impacts to above reptile species would be the 
same as the Proposed Action. No adverse effects would occur.   

State Listed Reptile Coastal Whip Tail, Orange Throated Whip Tail, Coast Horned 
Lizard 

Similar to the Proposed Action there would be low potential for the above State Listed 
species to occur within the Planned Deviation study area. Under Alternative 4, the level 
of potential impacts to State Listed species would be the same as the Proposed Action. 
No adverse effects would occur.   

State listed Bird Species –Tri Colored Blackbird, Yellow Breasted Chat, Yellow 
Warbler, Vaux’s Swift, Double-Crested Cormorant, Great Blue Heron, Northern 
Harrier, Loggerhead Shrike, Long-Eared Owl, Sharp-shinned Hawk, California 
Horned Lark, Merlin, White-Tailed Kite and Coopers Hawk    

Similar to the Proposed Action, in the event of a wet year the study area would already 
be inundated before the nesting season begins. Thereby, avoiding the potential that 
existing nests could be inundated. If the buffer pool extends into nesting season it would 
be more than likely that the species would seek nesting sites at higher elevations. The 
potential that Alternative 4 could cause nesting birds to re-distribute to higher elevations 
would be a temporary adverse effect. However, because a large amount of suitable 
habitat would be available elsewhere in the Prado Basin, the temporary adverse effect 
would not be significant.  

Critical Habitat  



 
 

 

  4-103 

Vireo, Flycatcher, Cuckoo 

Under Alternative 4 the level of temporary impacts to critical habitat would be the same 
as the Proposed Action and would not be adverse. With the implementation of 
Mitigation Measure BIO-1, Environmental Commitment BIO-23 and Environmental 
Commitment BIO-24 there would be no potential loss or degradation of critical habitat. 

Gnatcatcher  

Similar to the Proposed Action, implementation of the Planned Deviation would have no 
effect on critical habitat for the gnatcatcher.  

Sucker  

Similar to the Proposed Action, implementation of the Planned Deviation would have no 
effect on critical habitat for the sucker both upstream and downstream of Prado Dam. 

Sediment Removal OCWD Diversion Channel  

Similar to the Proposed Action, sediment removal activities in the OCWD Diversion 
Channel are covered by OCWD’s Prado Wetlands Ongoing Routine Maintenance 
Permit and authorized under United States Fish and Wildlife Service Biological Opinion 
FWS-WRIV-11BO269-12F0166, US Army Corps of Engineer Regional General Permit 
93, California Regional Water Quality Control Board 401 Water Quality Certification 30-
2011-12 and California Department Fish and Wildlife Streambed Alteration Agreement 
Notification #1600-2011-0148-R6. Compliance with the minimization measures, 
conservations measures and general permit conditions would avoid adverse impacts to 
Federal and State Listed Species and to critical habitat in the study area. 

Sediment Management Project  

Vireo, Flycatcher, Cuckoo, 

Under Alternative 4, sediment would be removed with heavy equipment in-lieu of a 
floating dredge. Similar to the Proposed Action the Sediment Management 
Demonstration Project would may effect, but not likely to adversely affect the vireo, 
flycatcher or cuckoo.  

Gnatcatcher  

Similar to the Proposed Action, implementation of the Sediment Management Project 
may adversely affect the gnatcatcher. With implementation of Mitigations BIO-2, BIO-3, 
BIO-17 and BIO-18 impacts to gnatcatchers would be minimized. 

Sucker 

Similar to the Proposed Action, under Alternative 4 the proposed sediment removal 
activities may adversely affect the sucker. To minimize adverse effects to the sucker 
conservation measures would be implemented when sediment removal activities are 
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occurring. Additionally, to prevent even the slightest chance of affecting spawning fish, 
sediment removal activities would be conducted outside of the spawning season. With 
the implementation of Mitigation Measure BIO-5, BIO-6, BIO-7  and BIO-9 potential 
effects to the sucker from sediment removal activities would be minimized.  

State Listed Reptile Southwestern Pond Turtle, California Red-Sided Garter 
Snake, Coastal Whip Tail, Orange Throated Whip Tail, Coast Horned Lizard  

Under Alternative 4, a larger amount of heavy construction equipment would be 
operating within the study area. There would be increased potential that individual 
species could be inadvertently trampled by heavy construction equipment.  To minimize 
potential direct adverse effects from heavy equipment operating within the study area, 
OCWD would implement a wildlife species monitoring program that would focus on 
onsite biological monitoring prior to construction, during construction and during 
operation of sediment removal activities. Similar to the Proposed Action, with 
implementation of Mitigation Measure BIO-10 and Environmental Commitment BIO-21 
impacts to State Listed reptile species would be less than significant.   

State Listed Bird Species Tri Colored Blackbird, Yellow Breasted Chat, Yellow 
Warbler, Vaux’s Swift, Double-Crested Cormorant, Great Blue Heron, Northern 
Harrier, Loggerhead Shrike, Long-Eared Owl, Sharp-shinned Hawk, California 
Horned Lark, Merlin, White-Tailed kite and Coopers Hawk    

Similar to the Proposed Action, under Alternative 4 the Sediment Management Project 
would be implemented outside of nesting season.  The level of effects to State Listed 
bird species would be the same as the Proposed Action. With the implementation of 
Mitigation Measure BIO-2 no direct effects would occur.  

Critical Habitat  

Vireo, Flycatcher, Cuckoo 

Under Alternative 4, the level of potential effects to critical habitat would be the same as 
the Proposed Action. Implementation of the Sediment Management Project may affect, 
but would not likely adversely affect critical habitat for the vireo, flycatcher or cuckoo. 
The construction of the sediment removal channel would temporarily remove .48 acres 
of cottonwood/willow vegetation. The cottonwood/willow vegetation would be suitable 
nesting riparian habitat for the vireo, flycatcher and cuckoo. The .48 acres of 
cottonwood/willow vegetation that would be temporarily affected has been pre-mitigated 
by OCWD’s ongoing arundo removal program, which begun in the summer of 2015. A 
.48 acre site adjacent to the east side of the project access road that previously 
consisted of arundo was restored with native habitat. OCWD would also restore .48 
acres of temporary impacts to cottonwood/willow vegetation along the alignment of the 
access road, after the project is complete. As a result there would be no net loss of 
nesting habitat and no adverse effects to critical habitat. With OCWD pre-mitigation of 
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.48 acres of habitat and with implementation of Mitigation Measure BIO-4 the temporary 
loss of riparian habitat within the study area would be fully compensate for. To avoid 
potential adverse indirect construction effects to critical habitat Mitigation Measures 
BIO-7, BIO-8, BIO-11, BIO-12, BIO-13, BIO-14, BIO-15, BIO-16 would be implemented. 

Gnatcatcher 

Similar to the Proposed Action, implementation of the Sediment Management Program 
would have no effect on critical habitat for the gnatcatcher.  

Sucker  

Similar to the Proposed Action, implementation of the Sediment Management Program 
may affect, but would have no effect on critical habitat for the sucker.  

Alternative 5: Planned Deviation 505 ft. with No Federal Action for Sediment 
Management Project 

Planned Deviation  

Inundation of Occupied Nests  

Vireo, Flycatcher, Cuckoo 

Similar to the Proposed Action, the Planned Deviation would be limited to the non-
nesting season and would not affect active or occupied nests.  

Increased Days of inundation  

Vireo 

Under Alternative 5, the effects to the vireo would be the same as the Proposed Action. 
The potential for the pooled water to cause vireos to redistribute to higher elevations 
would be a temporary adverse effect. Because the redistribution would not cause a 
reduction in the overall amount of territories in the Prado Basin, the temporary adverse 
effect would not be substantial.  

Flycatcher, Cuckoo 

Similar to the Proposed Action, implementation of Alternative 5 may effect, but would 
not adversely affect the flycatcher or cuckoo.  

Gnatcatcher  

Similar to the Proposed Action, the gnatcatcher would not be expected to occur within 
the Planned Deviation study area. No effects to the gnatcatcher would occur.  

Sucker 

The level of potential effect would be same as the Proposed Action. No effects to the 
sucker would occur.  
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State Listed Reptile Southwestern Pond Turtle, California Red-Sided Garter Snake 
Concern  

Under Alternative 5, the level of potential impacts to above reptile species would be the 
same as the Proposed Action. No adverse effects would occur.   

State Listed Reptile Coastal Whip Tail, Orange Throated Whip Tail, Coast Horned 
Lizard 

Similar to the Proposed Action there would be low potential for the above State Listed 
species to occur within the Planned Deviation study area. Under Alternative 5, the level 
of potential impacts to State Listed species would be the same as the Proposed Action. 
No adverse effects would occur.   

State listed Bird Species –Tri Colored Blackbird, Yellow Breasted Chat, Yellow 
Warbler, Vaux’s Swift, Double-Crested Cormorant, Great Blue Heron, Northern 
Harrier, Loggerhead Shrike, Long-Eared Owl, Sharp-shinned Hawk, California 
Horned Lark, Merlin, White-Tailed Kite and Coopers Hawk    

Similar to the Proposed Action, in the event of a wet year the study area would already 
be inundated before the nesting season begins. Thereby, avoiding the potential that 
existing nests could be inundated. If the buffer pool extends into nesting season it would 
be more than likely that the species would seek nesting sites at higher elevations. The 
potential that Alternative 5 could cause nesting birds to re-distribute to higher elevations 
would be a temporary adverse effect. However, because a large amount of suitable 
habitat would be available elsewhere in the Prado Basin, the temporary adverse effect 
would not be significant.  

Critical Habitat  

Vireo, Flycatcher, Cuckoo 

Under Alternative 5 the level of impacts to critical habitat would be the same as the 
Proposed Action, Increased pooling and additional days of inundation may affect, but 
would not adversely affect critical habitat for the vireo, flycatcher or sucker. With the 
implementation of Mitigation Measure BIO-1, Environmental Commitment BIO-23 and 
Environmental Commitment BIO-24 there would be no loss of critical habitat.   

Gnatcatcher  

Similar to the Proposed Action, implementation of the Planned Deviation under 
Alternative 5 would have no effect on critical habitat for the gnatcatcher.  

Sucker  

Similar to the Proposed Action, implementation of the Planned Deviation under 
Alternative 5 would have no effect on critical habitat for the sucker both upstream and 
downstream of Prado Dam.  
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Sediment Removal OCWD Diversion Channel  

Similar to the Proposed Action, sediment removal activities in the OCWD Diversion 
Channel are covered by OCWD’s Prado Wetlands Ongoing Routine Maintenance 
Permit and authorized under United States Fish and Wildlife Service Biological Opinion 
FWS-WRIV-11BO269-12F0166, US Army Corps of Engineer Regional General Permit 
93, California Regional Water Quality Control Board 401 Water Quality Certification 30-
2011-12 and California Department Fish and Wildlife Streambed Alteration Agreement 
Notification #1600-2011-0148-R6. Compliance with the minimization measures, 
conservations measures and general permit conditions would avoid adverse impacts to 
Federal and State Listed Species and to critical habitat in the study area. 

Alternative 6: No Planned Deviation with Federal Action for Sediment 
Management Project  

Vireo, Flycatcher, Cuckoo,  

Similar to the Proposed Action the Sediment Management Demonstration Project would 
may effect, but not likely to adversely affect the vireo, flycatcher or cuckoo.  

Gnatcatcher  

Similar to the Proposed Action, implementation of the Sediment Management Project 
may adversely affect the gnatcatcher. With implementation of Mitigations BIO-2, BIO-3, 
BIO-17 and BIO-18 impacts to gnatcatchers would be minimized. 

Sucker 

Similar to the Proposed Action, under Alternative 6 the proposed sediment removal 
activities may adversely affect the sucker. To minimize adverse effects to the sucker 
conservation measures would be implemented when sediment removal activities are 
occurring. Additionally, to prevent even the slightest chance of affecting spawning fish, 
sediment removal activities would be conducted outside of the spawning season. With 
the implementation of Mitigation Measure BIO-5, BIO-6, BIO-7 and BIO-9 potential 
effects to the sucker from sediment removal activities would be minimized.  

State Listed Reptile Species Southwestern Pond Turtle, California Red-Sided 
Garter Snake  

Under Alternative 6, the level of potential impacts to State Listed reptile species would 
be the same as the Proposed Action. With implementation of Mitigation Measure BIO-
10 and Environmental Commitment BIO-22 potential adverse effects to State Listed 
reptile species would be less than significant.    

State Listed Reptile Species Coastal Whip Tail, Orange Throated Whip Tail, Coast 
Horned Lizard 
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Under Alternative 6, the level of potential effects to State Listed reptile species would be 
the same as the Proposed Action. With implementation of Mitigation Measure BIO-10 
potential adverse effects to State Listed reptile species would be less than significant.  

State Listed Bird Species Tri colored Blackbird Yellow Breasted Chat, Yellow 
Warbler, Vaux’s Swift, Double-Crested Cormorant, Great Blue Heron, Northern 
Harrier, Loggerhead Shrike, Long-Eared Owl, Sharp-shinned Hawk, California 
Horned Lark, Merlin, White-Tailed Kite and Coopers Hawk    

Under Alternative 6, the level of potential effects to State Listed bird species would be 
same as the Proposed Action. With the implementation of Mitigation Measure BIO-2 
potential adverse effects to State Listed bird species would not be significant.    

Critical Habitat  

Vireo, Flycatcher, Cuckoo 

Under Alternative 6, the level of potential effects to critical habitat would be the same as 
the Proposed Action. Implementation of the Sediment Management Project may affect 
but would not likely adversely affect critical habitat for the vireo, flycatcher or cuckoo. 

The construction of the project access road would temporarily remove .48 acres of 
cottonwood/willow vegetation. The cottonwood/willow vegetation would be suitable 
nesting riparian habitat for the vireo, flycatcher and cuckoo. The .48 acres of 
cottonwood/willow vegetation that would be temporarily affected has been pre-mitigated 
by OCWD’s ongoing arundo removal program, which begun in the summer of 2015. A 
.48 acre site adjacent to the east side of the project access road that previously 
consisted of arundo was restored with native habitat. OCWD would also restore .48 
acres of temporary impacts to cottonwood/willow vegetation along the alignment of the 
access road, after the project is complete. As a result there would be no net loss of 
nesting habitat and no adverse effects to critical habitat. With OCWD pre-mitigation of 
.48 acre of habitat and with implementation of Mitigation Measure BIO-4 and 
Environmental Commitment BIO-21 the temporary loss of riparian habitat within the 
study area would be fully compensated for. To avoid potential adverse indirect 
construction effects to critical habitat Mitigation Measures BIO-7, BIO-8, BIO-11, BIO-
12, BIO-13, BIO-14, BIO-15 and BIO-16 would be implemented. 

Gnatcatcher 

Similar to the Proposed Action, implementation of the Sediment Management Program 
would have no effect on critical habitat for the gnatcatcher.  

Sucker  

Similar to the Proposed Action, implementation of the Sediment Management Program 
may affect, but would not likely adversely affect sucker critical habitat.  
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Summary of Effects  

The Proposed Action would occur in an area known to contain species protected under 
the Endangered Species Act. These species include; Least Bell’s Vireo Southwestern 
Willow Flycatcher, Western Yellow Billed Cuckoo and the Santa Ana Sucker. A 
summary of the Corps effect determinations for the Proposed Action is shown in Table 
40.   

Table 40 Summary of Effects  
ISSUE OF CONCERN SPECIES EFFECTS 

DETERMINATION 
BASIS 

1. Planned Deviation:        

1a. Inundation of occupied nests 
or spawning grounds 

Vireo No Effect Planned deviation is limited to 
the non-nesting season.  

  Flycatcher No Effect Planned deviation is limited to 
the non-nesting season. 

  Cuckoo No Effect Planned deviation is limited to 
the non-nesting season. 

  Gnatcatcher No Effect Planned deviation is limited to 
the non-nesting season. 

  Sucker No Effect Planned deviation would occur 
outside of the spawning 
season, and no suitable 
spawning habitat occurs 
between 498' and 505'. 

1b. Increased days of inundation 
during the nesting/spawning 
season resulting in re-
distribution of individuals or 
territories 

Vireo Likely to Adversely 
Affect  Species 
(temporary, not 
substantial) 

Prolonged inundation that 
would extend into the nesting 
season rarely occurs.  When 
this has occurred in the past, 
overall vireo populations were 
stable or increased, despite the 
presence of a buffer pool.  
Also, most territories occur 
above 505'.  

  Flycatcher May Affect, Not 
Likely to Adversely 
Affect 

Few recent occurrences in 
Prado Basin, but in 2015 and 
2016, one observed territorial 
male was seen between 498 ft. 
and 505 ft.  

  Cuckoo May Affect, Not 
Likely to Adversely 
Affect 

Species last seen in 20111 in 
the Prado basin between 
elevations 498 ft. and 505 ft. 
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Only one individual was 
observed.  

  Gnatcatcher No Effect No or limited suitable nesting 
habitat occurs below 505'.  
Prolonged inundation that 
would extend into the nesting 
season rarely occurs.  

  Sucker No Effect No suitable spawning habitat 
occurs between 498' and 505'. 
Presence of additional water 
within buffer pool zone would 
not improve or worsen 
conditions for species. 

1c. Effects to critical habitat from 
increased pooling 

Vireo May Affect, Not 
likely to Adversely 
Effect 

Monitoring of vegetation 
changes and replanting or 
restoration of affected areas 
will ensure that the Planned 
Deviation would not degrade 
the value of primary constituent 
elements within critical habitat 
areas located in the Prado 
Basin.  Critical habitat in Reach 
9 would not be affected as 
water conservation would not 
trigger large, erosive 
discharges. 

  Flycatcher May Affect, Not 
likely to Adversely 
Effect 

Monitoring of vegetation 
changes and replanting or 
restoration of affected areas 
will ensure that the Planned 
Deviation would not degrade 
the value of primary constituent 
elements within critical habitat 
areas.  Due to the limited 
number of flycatcher in the 
Basin, the species would not 
be affected by temporary 
changes in habitat within the 
buffer pool area. 

  Cuckoo May Affect, Not 
likely to Adversely 
Effect 

Monitoring of vegetation 
changes and replanting or 
restoration of affected areas 
will ensure that the Planned 
Deviation would not degrade 
the value of primary constituent 
elements within critical habitat 
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areas.  Due to the limited 
number of cuckoo in the Basin, 
the species would not be 
affected by temporary changes 
in habitat within the buffer pool 
area. 

  Gnatcatcher No Effect to Critical 
Habitat  

No critical habitat occurs within 
Prado Basin.  Critical habitat in 
Reach 9 would not be affected 
as the Planned Deviation 
would not trigger large, erosive 
discharges. 

  Sucker No Effect to Critical 
Habitat  

Designated critical habitat in 
the Prado Basin occurs above 
505 ft. The increased pooling 
between 498 ft. and 505 ft. 
would have no effect on 
designated sucker critical 
habitat.  

1d. Effects to critical habitat from 
increased sedimentation due to 
water conservation. 

Vireo No Effect to Critical 
Habitat 

Minor amount of increased 
sedimentation in basin 
(estimated 3,500 cubic 
yards/year, spread over basin 
at a depth of 0.001 ft. /year) 
would not substantially reduce 
biological values of critical 
habitat.  Nevertheless, OCWD 
has agreed to remove 120,000 
cy from the basin which would 
exceed the amount of 
increased sedimentation 
associated with the Planned 
Deviation.  In addition, 
monitoring of vegetation 
changes and replanting or 
restoration of affected areas 
will ensure that the Planned 
Deviation would not degrade 
the value of primary constituent 
elements within critical habitat 
areas. 

  Flycatcher No Effect to Critical 
Habitat  

Same as above. 

  Cuckoo No Effect to Critical 
Habitat 

Same as above. 
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  Gnatcatcher 
No Effect to Critical 
Habitat  Minor amount of increased 

sedimentation in basin would 
have no effect on critical 
habitat for gnatcatcher in 
Reach 9. 

  Sucker - 
Upstream 

No Effect to Critical 
Habitat  

Modeling demonstrates that no 
effect would occur to the 
gradient of the river upstream 
of 505', and therefore no effect 
would occur to Santa Ana 
sucker critical habitat upstream 
of the water conservation 
limits. Nevertheless, OCWD 
has agreed to remove 20,000 
cy of sediment from the basin 
which would exceed the 
amount of increased 
sedimentation associated with 
the Planned Deviation. 

  Sucker - 
Downstream 
(Reach 9) 

No Effect to Critical 
Habitat 

Critical habitat in Reach 9 
would not be affected as the 
Planned Deviation would not 
trigger large, erosive 
discharges 

2. Sediment Removal 
Demonstration Project 

      

2a. Effects to species and critical 
habitat from construction of 
sediment removal channel and 
access road. 

Vireo Species  

May Affect, Not 
Likely to Adversely 
Affect  

Critical Habitat  

May Affect, Not 
Likely to Adversely 
Affect  

Species  

Activity would occur outside of 
the nesting season.   

Critical Habitat  

Temporary removal of 0.48 
acres of native riparian habitat. 
Impacts to habitat have been 
pre-mitigated by OCWD 
(restoration of a 0.48 acre 
arundo infested parcel near the 
action area has been 
completed), and temporarily 
affected areas will be re-
planted after the demonstration 
project is complete.  Vegetation 
and sediment removal will 
occur outside of the nesting 
season. 
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  Flycatcher Species  

May Affect, Not 
Likely to Adversely 
Affect  

Critical Habitat  

May Affect, Not 
Likely to Adversely 
Affect  

Species  

Flycatchers are known not to 
occur in the immediate project 
area. Activity would occur 
outside of the nesting season.   

Critical Habitat  

Impacts to habitat have been 
pre-mitigated as discussed 
above; temporarily affected 
areas will be revegetated;  

  Cuckoo Species  

My Affect, Not 
Likely to Adversely 
Affect  

Critical Habitat  

May Affect, Not 
Likely to Adversely 
Affect  

Species  

Cuckoos are not known to 
occur in the immediate project 
area. Activity would occur 
outside of the nesting season.   

Critical Habitat 

Impacts to habitat have been 
pre-mitigated as discussed 
above; temporarily affected 
areas will be revegetated; and  

  Gnatcatcher Species  

No Effect  

Critical Habitat  

No Effect  

Species  

Gnatcatchers are not known to 
occur in the immediate area of 
the sediment removal channel 
or access road. Activity would 
occur outside of nesting 
season. 

Critical Habitat 

Suitable habitat for the 
gnatcatcher will not be affected 
by construction of the sediment 
removal channel or access 
road.  

  Sucker Species  

May Affect  

Critical Habitat  

May Effect, Not 
Likely to Adversely 
Affect  

Species  

Although sediment removal 
activities would occur outside 
of the spawning season, and 
suitable spawning habitat is not 
present within the work area 
limit, there is a possibility that 
suckers could be harmed by 
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sediment removal activities. 
Measures will be taken at the 
beginning of the work day to let 
the engine run for at least 5 
minutes before operating the 
dredge or heavy equipment 
within the wetted channel to 
discourage suckers from 
entering the removal area.  

Critical Habitat 

Suitable spawning habitat for 
sucker will not be affected. The 
anticipated head cut may 
expose a gravel bed directly 
upstream of the project, which 
would be a beneficial effect to 
sucker critical habitat.  

2b. species and critical habitat  
from construction of sediment 
storage site 

Gnatcatcher  Species  

May Affect   

Critical Habitat  

No Effect 

Species  

A November 2017 survey 
detected the presence of 
Gnatcatchers possibly 
dispersing through the OCWD 
proposed sediment storage 
site. Potential adverse effect if 
nesting occurs during time 
period of sediment 
stockpiling/removal, or as 
cumulative effect due to 
concurrent construction of 
Alcoa Dike. Assume 2 pair may 
be affected.  

Surveys will be conducted to 
determine if nesting is 
occurring and avoidance 
measures are needed (i.e. 
adjust road alignment or 
utilization of sound attenuation 
measures). Vegetation impacts 
will be mitigated.  

Critical Habitat 

High quality habitat for the 
gnatcatcher will not be 
affected, impacts to native 
vegetation will be mitigated and 
the work area will be restored. 



 
 

 

  4-115 

 Vireo Species  

No Effect  

Critical Habitat 

No Effect 

The site lacks suitable habitat  

 Flycatcher Species  

No Effect  

Critical Habitat 

No Effect 

The site lacks suitable habitat 

 Cuckoo Species  

No Effect  

Critical Habitat 

No Effect 

The site lacks suitable habitat 

3. Cumulative effects    

  No additional 
cumulative effects 
would occur from 
implementation of 
both the Planned 
Deviation and the 
Sediment Removal 
Demonstration 
Project. 

 

 

Mitigation Measures  

BIO-1: To measure effects associated with the Planned Deviation a Habitat Monitoring 
Program will be prepared and implemented. The Habitat Monitoring Plan will be 
prepared by OCWD in coordination with the Corps, USGS and the Service and will 
include a statistically robust sampling method to measure and analyze effects of 
inundation on riparian vegetation. The vegetation will be monitored annually for signs of 
degradation. If the habitat monitoring program indicates substantial changes (>30 
percent loss of foliage) and prolonged degradation of vegetation between 498 and 505 
feet, the degraded habitat will be restored within the same area if possible, within two 
years after the 30 percent degradation trigger is detected. Restoration can either occur 
through natural recruitment, non-native removal, active planting or some combination. If 
the degraded habitat does not recover within that 2-year timeframe, OCWD will plant 
and/or restore the same amount of vegetation (equal in size to the degraded area) on 
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OCWD property that has been identified and is currently being treated to prevent the re-
establishment of Arundo, and they will continue to maintain this area for a 5-year period. 
A 10-acre treatment area has been identified for any off-site mitigation that may be 
required. Additional OCWD property will be identified and restored as needed if habitat 
degradation related to the proposed 5-year Deviation exceeds 10 acres (See 
Environmental Commitment EC-23).  

BIO-2: All vegetation removal and sediment removal activities for the Sediment 
Management Demonstration Project will be conducted no earlier than September 16 
and no later than February 28, outside of the bird nesting season. Except vegetation 
removal may begin in the month of August provided the area is surveyed by a qualified 
biologist in advance of vegetation clearing activities and the qualified biologist 
determines that no nesting birds are present within 500 feet of the vegetation removal 
areas.  

BIO-3: Once the Sediment Management Demonstration Project and unrelated Alcoa 
Dike Project are completed, OCWD and Corps will regrade and return the sediment 
storage site to its pre-project contours and hydro-seed it with native seed mix to 
encourage native vegetation growth and minimize slope erosion. OCWD shall be 
responsible for restoration of the portion of the site attributed to OCWD use.   

BIO-4: OCWD will restore native riparian habitat along/within the alignment of the entire 
after the Sediment Management Demonstration Project is completed, including areas 
that currently contain Arundo and weed it for a five year period. 

BIO- 5:  During construction and operation of the sediment removal channel a qualified 
biologist will be present to monitor the activities as ensured by OCWD. A qualified 
biologist is defined as an individual that holds a current 10(a)(1)(A) recovery permit for 
the Santa Ana Sucker. This individual or any other project biologist can stop dredging 
activities at any time if impacts to native aquatic species are observed. If impacts to 
Santa Ana Sucker occur, the Service will be contacted immediately to determine if 
additional measures to further minimize project impacts are needed or if re-initiation of 
consultation is necessary. Suction dredging will not proceed until the Service is 
contacted and a determination is made on how to proceed. The qualified biologist will 
prepare weekly reports describing the sediment removal activities. These reports will 

• Document any sucker that is observed in the sediment removal channel. 
• Document behavior of any fish observed in the project area, not only sucker, 

before and during sediment removal activities.  
• Record the circumstances and numbers of any fish observed to be wounded or 

killed during sediment removal activities. Any sucker killed or found dead will be 
preserved in 95 percent ethanol and submitted to an approved depository.  
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BIO-6: Floating dredge equipment and heavy construction equipment operating in the 
wetted channel shall warm up (run idle) for a minimum of 10 minutes before initiating 
the suction dredge to begin removing sediment from the river. During this time the 
qualified biologist will record observations of any fish in the work area and when 
complete, but not less than 10 minutes after initiating startup noise, will signal the 
dredge operator to initiate suction dredging activities.  

BIO-7: Prior to and during operation of floating dredge equipment and heavy 
construction equipment, a spill prevention and contingency plan will be prepared and 
implemented. The plan will include measures to prevent or avoid and incidental leak or 
spill, including identification of materials necessary for containment and clean up.  

BIO-8: Vehicles and other equipment will be fueled, cleaned and maintained in 
designated areas, located away from the Santa Ana River to eliminate risk of pollution 
from spills and contamination.  

BIO-9: All excavation activities within the wetted channel for the Sediment Management 
Demonstration Project will occur between August 1 and January 15, outside of the 
Santa Ana Sucker spawning season or any day that falls outside of the bird nesting 
season and when a qualified biologist determines that no native larva fishes are present 
in the work area. Excavation may continue between January 15 and February 14 if 
larval fish surveys are conducted by a qualified biologist each morning prior to the 
startup of the suction dredge and none are detected. A larval fish survey is defined as 
walking the stream margin and thoroughly searching appropriate larval habitat (shallow, 
low velocity edge or backwater stream margin with silt or sand substrate) for larval fish. 
If any native larval fish are observed in the project work area and species identity 
cannot be determined in the field the biologist will assume the larva fish is /are Santa 
Ana Sucker and contact the Service for assistance. No work will be allowed in the 
wetted channel until species identify is confirmed and it is determined that larva sucker 
will not be affected.  

BIO-10: To avoid impacts to wildlife species, prior to any ground disturbing activities, 
during operation and during demobilization of construction equipment, a qualified 
biologist will conduct a pre-construction sweep of the project site for wildlife species as 
ensured by OCWD. During these surveys the biologist will 1) inspect the project site for 
any special status wildlife species and prepare a list of species observed and record 
their activity during construction and operation of the project, 2) ensuring that habitats 
within the construction activity impact area are not occupied by special status species 
and the quality of that habitat is maintained, 3) in the event of the discovery of a special 
status species the onsite biologist will  determine if the construction activity will cause 
adverse impacts and 4) if it is determined that the project activity will have the potential 
to adversely affect special status species and no other measures are available to avoid 
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adverse impacts the project activity would cease until consultation with USFWS can be 
completed.  

BIO-11: Construction personnel for the Sediment Management Demonstration Project 
will utilize designated access roads or previously disturbed areas to reach the Sediment 
Demonstration Project area to stage vehicles and equipment.  

BIO-12: Prior to removal of vegetation for the Sediment Management Demonstration 
Project, access routes in and out of the Sediment Management Demonstration project 
area will be flagged. 

BIO-13: Unpaved areas of the Sediment Management Demonstration Project will be 
watered as needed to control dust on a continual basis.  

BIO-14: All construction, site disturbance and vegetation removal for the Sediment 
Management Demonstration Project will be located within the delineated construction 
boundaries. The storage of equipment and materials, temporary stockpiling of soil would 
be located within designated areas outside of habitat areas. Existing storage areas and 
stockpile area would be delineated on Sediment Management Demonstration Project 
plans.  

BIO-15: Areas to remain undisturbed by the Sediment Management Demonstration 
Project will be clearly flagged or otherwise delineated prior to construction activities. 
OCWD will be onsite to monitor all activities that result in the removal of sediment or 
vegetation and will ensure that these activities do not encroach into the delineated 
areas. OCWD will have the authority to halt the Sediment Management Demonstration 
Project activities if occurring inside delineated areas.  

BIO-16: The Sediment Management Demonstration Project footprint will be maintained 
free of woody non-native, invasive plants for the duration of the project. During 
construction, adjacent vegetation would be monitored by OCWD for signs of plant 
stress.  

BIO- 17: Prior to the start of grading activities in the fall of 2018, in the stockpile area 
and portion of the haul route that is outside of riparian vegetation, focused gnatcatcher 
surveys be conducted beginning in the month of February 2018 to determine the 
presence of California Gnatcatcher territories.  

• Surveys will include the identification of nearby habitat that gnatcatchers may 
move to or utilize once construction activities start. The qualified biologist will 
report on whether this nearby habitat is already occupied by gnatcatchers.  

• Surveys shall also be conducted three days before the start of grading to 
determine if individual foraging gnatcatchers are present.  

• Additional nesting season surveys will be conducted annually through the 
duration of sediment removal activities.   
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• Results of pre-construction, nesting, and pre-grading surveys will be reported to 
the Service in a quarterly report.  

• In the event gnatcatchers are identified in the stockpile area or haul route during 
nesting season or prior to initial grading, adjustments to the grading operations 
and/or haul road alignment will be incorporated into the project to the extent 
practicable to further minimize direct impacts to coastal sage scrub or other 
occupied vegetation. Sound attenuation measures may also be considered, if 
appropriate or useful depending on status of Alcoa Dike construction.  

BIO-18: OCWD will restore .36 acres of area with coastal sage scrub on OCWD 
property that was previously restored or other OCWD property that is close to the 
sediment storage site to replace the mixed coastal sage scrub removed by the project.  

Environmental Commitments  

Environmental Commitment BIO-19: Proposed and existing roads will be made 
available to Northwest Mosquito and Vector Control District personnel for the purpose of 
inspections and treatments to abate mosquito breeding. OCWD is responsible for this 
commitment.  

Environmental Commitment BIO-20: OCWD will coordinate with Northwest Mosquito 
and Vector Control District personnel to allow access through the project area for the 
purpose of inspections and treatments to abate mosquito breeding.  

Environmental Commitment BIO-21: During clearing of Vegetation from the sediment 
removal channel, OCWD will eradicate 13.05 acres of arundo from Prado Basin and 
maintain the area weed free over the course of the Sediment Management 
Demonstration Project. The arundo removal and maintenance will occur in the Sediment 
Management Project Area.  

Environmental Commitment BIO-22: Prior to construction activities for the Sediment 
Management Demonstration Project, a qualified biologist approved PSFWO will conduct 
training for all construction personnel. The training will focus on required conservation 
measures and conditions of regulatory agency permits and approvals. The training will 
also include all of the sensitive species and habitat potentially present and adjacent to 
the Sediment Management Demonstration Project area. OCWD is responsible for this 
commitment.  

Environmental Commitment BIO-23: OCWD and the Corps, in coordination with 
USGS and the Service will develop and implement a statistically robust sampling 
method to measure and analyze effects of inundation on riparian vegetation especially 
the understory (See Mitigation Measure BIO-1). If the habitat monitoring program 
indicates substantial (>30 percent loss of foliage) and prolonged (2 years) degradation 
of vegetation between 498 and 505 feet, the degraded habitat will be replaced or 
restored within a 10 acre area on OCWD property that OCWD has identified and is 
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currently treating to prevent the re-establishment of Arundo which was burned in a 
previous fire. The 10-acre Arundo treatment area would continue to be managed by 
OCWD for 5 years using non-native plant control to allow natural vegetation recruitment 
as advance mitigation for any identified impacts from the Five Year Deviation. If 
monitoring activities indicates that more than 10 acres are affected, additional area in 
the fire footprint will be identified and managed by OCWD as mitigation following the 
same process and timeframes as stated above.  

Environmental Commitment BIO-24: OCWD in coordination with Corps, USGS and 
the Service, a statistically robust sampling method to measure and analyze effects of 
inundated habitat on vireo that nest in flooded or otherwise degraded territories (as 
defined by the aforementioned habitat monitoring program. Data collected will include 
number of territories within the flooded/degraded habitats, number/rate of pairing, height 
of nest above ground, number/rate of failed nesting attempts among pairs, and 
number/rate of fledged chicks. This information will be looked at in the context of 
inundation patterns and used to inform effects analyses for expected, future water 
conservation operations. OCWD will include the data and analysis in its annual report 
addressing Prado Basin water conservation on a water year basis and will provide it to 
the Corps and USFWS.  

Environmental Commitment BIO-25: OCWD and the Corps will continue to implement 
a substrate/gradient monitoring study upstream, as well as a water quality monitoring 
program, which will help inform the evaluation of a proposed permanent deviation from 
the existing water control plan. This commitment will continue to be carried out by 
OCWD with results and survey data provided to the Corps on an annual basis.  

Level of Effect  

Alternative 1: No effect.  

Alternative 2: Less than significant adverse effect with Mitigation Measures BIO-1, BIO-
2, BIO-3, BIO-4, BIO-5, BIO-6, BIO-7, BIO-8, BIO-9, BIO-10, BIO-11, BIO-12, BIO-13, 
BIO-14, BIO-15, BIO-16, BIO-17, BIO-18, Environmental Commitment BIO-21, 
Environmental Commitment BIO-22, Environmental Commitment BIO-23, 
Environmental Commitment BIO-24 and Environmental Commitment BIO-25.  

Alternative 3: Less than significant adverse effect with Mitigation Measures BIO-1, BIO-
2, BIO-3, BIO-4, BIO-5, BIO-6 BIO-7, BIO-8, BIO-9, BIO-10, BIO-11, BIO-12, BIO-13, 
BIO-14, BIO-15, BIO-16, BIO-17, BIO-18, Environmental Commitment BIO-21, 
Environmental Commitment BIO-22, Environmental Commitment BIO-23, 
Environmental Commitment BIO-24 and Environmental Commitment BIO-25.  

Alternative 4: Less than significant adverse effect with Mitigation Measures BIO-1, BIO-
2, BIO-3, BIO-4, BIO-5, BIO-6 BIO-7, BIO-8, BIO-9, BIO-10, BIO-11, BIO-12, BIO-13, 
BIO-14, BIO-15, BIO-16 BIO-17, BIO-18, Environmental Commitment BIO-21, 
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Environmental Commitment BIO-22, Environmental Commitment BIO-23, 
Environmental Commitment BIO-24 and Environmental Commitment BIO-25.   

Alternative 5: Less than significant adverse effect with Mitigation Measures BIO-1 and 
Environmental Commitment BIO-23, Environmental Commitment BIO-24 and 
Environmental Commitment BIO-25. 

Alternative 6: Less than significant adverse effect with Mitigation Measures BIO-2, BIO-
3, BIO-4, BIO-5, BIO-6, BIO-7, BIO-8, BIO-9, BIO-10, BIO-11, BIO-12, BIO13, BIO-14, 
BIO-15, BIO-16, BIO-17, BIO-18, Environmental Commitment BIO-2, Environmental 
Commitment BIO-22, Environmental Commitment BIO-23, Environmental Commitment 
BIO-24 and Environmental Commitment BIO-25.   

IMPACT-BIO-2: Would the project have a substantial adverse impact on any 
riparian habitat or natural community identified in local or regional plans, 
policies, and regulations or by the California Department of Fish and Wildlife or 
U.S. Fish and Wildlife Service? 

Alternative 1: No Federal Action/No Project  

Under No Federal Action/No Project Alternative, the Planned Deviation and sediment 
removal activities at the OCWD Diversion Channel and Sediment Management Project 
would not be implemented. The study area would continue to support sensitive natural 
communities. Existing sensitive vegetation communities between 498 ft. and 505 ft. 
would continue to be inundated during the non-flood season and incoming sediment into 
the Prado Basin would continue degrade existing sensitive vegetation communities.   

Alternative 2: Proposed Action  

Planned Deviation  

The study area contains cottonwood/willow vegetation, constructed wetlands, and 
mixed riparian vegetation which are classified as sensitive natural vegetation 
communities. As shown in Table 24, there is approximately 1,641.8 acres of sensitive 
vegetation communities between 470 ft. and 505 ft. that are considered sensitive natural 
vegetation communities. Presently, this area is inundated during the non-flood season. 
Therefore, there would not be an overall increase in the amount of sensitive natural 
communities that would be inundated over the current condition.  

The Planned Deviation could allow water to be stored to 505 ft. during the flood season, 
which would result in increased pooling additional days of inundation during the flood 
season. Even though the amount of sensitive communities that would be inundated 
would be minimal compared to the total amount of sensitive riparian vegetation 
communities in the Prado Basin, the increased pooling and additional days of 
inundation would be considered a temporary adverse effect. Previous habitat monitoring 
and wildlife usage studies have shown that the increased pooling and additional days of 
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inundation occurring during the flood season did not degrade the biological value of 
existing riparian vegetation communities to where the vegetation would no longer 
considered suitable habitat. To ensure the Planned Deviation would not significantly 
degrade and result in the loss of existing riparian vegetation communities, a habitat 
monitoring program would be implemented between elevations 498 ft. and 505 ft. The 
monitoring program would document the condition of riparian vegetation between 
elevation 498 ft. and 505 ft. before and after inundation occurs. In the event the 
monitoring program indicates that the primary constituent elements were substantially 
degraded, it is proposed that the degraded habitat would be replaced or restored within 
the OCWD pre-mitigation area shown in Figure 6. With the implementation of Mitigation 
Measure BIO-1 and Environmental Commitment BIO-23 potential adverse effects to 
sensitive vegetation communities would be less than significant.    

Presently, ongoing sediment removal activities are permitted at the OCWD Diversion 
Channel. Vegetation removal  associated with sediment removal activities in the OCWD 
Diversion Channel are covered by OCWD’s Prado Wetlands Ongoing Routine 
Maintenance Permit and authorized under United States Fish and Wildlife Service 
Biological Opinion FWS-WRIV-11BO269-12F0166, US Army Corps of Engineer 
Regional General Permit 93, California Regional Water Quality Control Board 401 
Water Quality Certification 30-2011-12 and California Department Fish and Wildlife 
Streambed Alteration Agreement Notification #1600-2011-0148-R6. Compliance with 
the minimization measures, conservations measures and general permit conditions 
would avoid adverse impacts to sensitive vegetation communities.  

Sediment Management Project  

The construction of the sediment removal channel would result in direct impacts to 
vegetation communities. As shown in Table 41, almost all of the vegetation that would 
be removed would be arundo, non-native weeds and mixtures of dominate non-native 
and native vegetation, which are not recognized as a sensitive vegetation community. 
The construction of the project access road between the sediment removal channel and 
sediment storage site would temporary remove .48 acre of cottonwood/willow habitat, 
which is recognized as a sensitive vegetation community. The .48 acres of habitat has 
been pre-mitigated by OCWD’s ongoing arundo removal program. A .48 acre site 
adjacent to the east side of the project access road that previously consisted of arundo 
was restored with native habitat. As a result there would be no net loss of nesting 
habitat. Additionally, after Sediment Management Project is completed OCWD would re-
establish native vegetation in the sediment removal area and along project access road 
by a combination of natural recruitment, pole cuttings or hydro-seeding with native seed 
mix. There would be no permanent loss of sensitive vegetation communities. With 
OCWD pre-mitigation of .48 acres of habitat and implementation of Mitigation Measure 
BIO-4 and Environmental Commitment BIO-21 potential adverse temporary effects to 
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sensitive vegetation communities would be less than significant and fully compensated 
for. 

The grading activities to create the sediment storage site would temporarily impact .36 
acres of mixed coastal sage scrub/non-native weeds. OCWD has agreed to 
compensate for the temporary loss of .36 acres of low-quality or marginal (mixed) 
coastal sage scrub habitat by establishing .36 acres of higher quality native habitat in a 
nearby location. Additionally, the sediment storage site would be hydro-seeded after 
construction. With OCWD’s implementation of Mitigation Measures BIO-3 and BIO-18 
potential adverse temporary effects to sensitive vegetation communities would be less 
than significant and fully compensated. 

The construction and operation of the Sediment Management Demonstration Project 
could also result in indirect adverse effects to sensitive vegetation communities from 
disturbances and colonization of invasive weeds, generation of fugitive dust, increased 
human presence, and increased vehicle traffic within the project area. With the 
implementation of Mitigation Measures BIO-7, BIO-8, BIO-11, BIO-12, BIO-13, BIO-14, 
BIO-15, BIO-16 potential adverse indirect construction effects to sensitive vegetation 
communities would be less than significant.    

Table 41: Vegetation Community Impacts  
Vegetation Community Sediment Removal 

Channel  
(Acres) 

Sediment 
Storage Site  

(Acres) 

Access 
Road 

(Acres)  
Cottonwood/Willow  0.0 0.0 0.48 
Open Water  1.29 0.0 0.0 
Mixed Native/Non-Native Riparian 0.0 .03 0.0 
Mix Coastal Sage/Non-Native Weeds 0.0 .36 .20 
Arundo 13.05 0.0 0.73 
Non-Native Grasses/Weeds  0.0 20.16 0.12 
Eucalyptus 0.0  0.0 0.19 
Total  14.34 20.55 1.63 
Source: Orange County Water District and Untied States Army Corps Engineers 

Alternative 3: Reduced Water Surface Elevation 

Planned Deviation 

As shown in Table 24, there are approximately 1,578.9 acres of sensitive vegetation 
communities between elevations 470 ft. and 503.9 ft. that are considered sensitive 
natural vegetation communities. Presently, this area is inundated during the non-flood 
season. Therefore, under Alternative 3 there would not be an overall increase in the 
amount of sensitive natural communities that would be inundated over the current 
condition.  Compared to the Proposed Action, under Alternative 3, sensitive vegetation 
would be subject to less increased pooling and less days of additional days of 
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inundation. The implementation of Alternative 3 would result in marginally less effects to 
sensitive vegetation communities. Even though there would be fewer days of 
inundation, the potential increased pooling and additional days of inundation of sensitive 
natural communities would still be a temporary adverse effect. With the implementation 
Mitigation Measure BIO-1 and Environmental Commitment BIO-23 potential temporary 
adverse effects to sensitive natural communities would be less than significant.      

Similar to the Proposed Action, vegetation removal associated with sediment removal 
activities in the OCWD Diversion Channel are covered by OCWD’s Prado Wetlands 
Ongoing Routine Maintenance Permit and authorized under United States Fish and 
Wildlife Service Biological Opinion FWS-WRIV-11BO269-12F0166, US Army Corps of 
Engineer Regional General Permit 93, California Regional Water Quality Control Board 
401 Water Quality Certification 30-2011-12 and California Department Fish and Wildlife 
Streambed Alteration Agreement Notification #1600-2011-0148-R6. Compliance with 
the minimization measures, conservations measures and general permit conditions 
would avoid adverse impacts to sensitive vegetation communities.  

Sediment Management Project  

Under Alternative 3, potential adverse direct effects to sensitive vegetation communities 
would be at the same level as the Proposed Action. With the implementation Mitigation 
Measures BIO-3, Environmental Commitment BIO-21, BIO-4 and BIO-18 potential direct 
effects to sensitive vegetation communities would be less than significant.   

Construction and operation activities could indirectly result in the temporary degradation 
of the value of adjacent habitat. With the implementation of Mitigation Measures BIO-7, 
BIO-8, BIO-11, BIO-12, BIO-13, BIO-14, BIO-15 and BIO-16 indirect construction 
adverse effects to sensitive vegetation communities would be less than significant.      

Alternative 4: Heavy Equipment Excavation  

Planned Deviation  

Under Alternative 4, potential direct effects to sensitive vegetation would be at the same 
level as the Proposed Action. With the implementation of Mitigation Measure BIO-1 and 
Environmental Commitment BIO-23 potential temporary adverse effects to sensitive 
natural communities would be less than significant.     

Similar to the Proposed Action, vegetation removal associated with sediment removal 
activities in the OCWD Diversion Channel are covered by OCWD’s Prado Wetlands 
Ongoing Routine Maintenance Permit and authorized under United States Fish and 
Wildlife Service Biological Opinion FWS-WRIV-11BO269-12F0166, US Army Corps of 
Engineer Regional General Permit 93, California Regional Water Quality Control Board 
401 Water Quality Certification 30-2011-12 and California Department Fish and Wildlife 
Streambed Alteration Agreement Notification #1600-2011-0148-R6. Compliance with 
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the minimization measures, conservations measures and general permit conditions 
would avoid adverse impacts to sensitive vegetation communities.  

Sediment Management Project  

Under Alternative 4, potential direct effects to sensitive vegetation communities would 
be at the same level as the Proposed Action. With the implementation Mitigation 
Measures BIO-3, Environmental Commitment BIO-21, BIO-4 and BIO-18 potential direct 
adverse effects to sensitive vegetation communities would be less than significant.    

Under Alternative 4, a larger number of pieces of construction equipment would be 
operating within the study area. The increased operation of heavy construction 
equipment would increase the potential for indirect construction effects to occur 
sensitive vegetation communities near the work area. With the implementation 
Mitigation Measures BIO-7, BIO-8, BIO-11, BIO-12, BIO-13, BIO-14, BIO-15 and BIO-
16 potential indirect construction adverse impacts to sensitive vegetation communities 
would be less than significant.     

Alternative 5: Planned Deviation with No Federal Action for Sediment 
Management Project  

Under Alternative 5, the level of potential impacts would be the same as the Proposed 
Action. The increased pooling and additional days of inundation would be considered a 
temporary adverse effect. To ensure that the Planned Deviation would not significantly 
degrade and result in the loss of existing riparian vegetation communities, a habitat 
monitoring program would be implemented between elevations 498 ft. and 505 ft. In the 
event the monitoring program indicates that the primary constituent elements were 
substantially degraded, it is proposed that the degraded habitat would be replaced or 
restored within the OCWD pre-mitigation area shown in Figure 6.  With the 
implementation of Mitigation Measure BIO-1 and Environmental Commitment BIO-23 
potential adverse effects to sensitive vegetation communities would be less than 
significant.    

Similar to the Proposed Action, vegetation removal associated with sediment removal 
activities in the OCWD Diversion Channel are covered by OCWD’s Prado Wetlands 
Ongoing Routine Maintenance Permit and authorized under United States Fish and 
Wildlife Service Biological Opinion FWS-WRIV-11BO269-12F0166, US Army Corps of 
Engineer Regional General Permit 93, California Regional Water Quality Control Board 
401 Water Quality Certification 30-2011-12 and California Department Fish and Wildlife 
Streambed Alteration Agreement Notification #1600-2011-0148-R6. Compliance with 
the minimization measures, conservations measures and general permit conditions 
would avoid adverse impacts to sensitive vegetation communities.  

Alternative 6: No Planned Deviation with Federal Action for Sediment 
Management Project  
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Under Alternative 6, potential adverse direct effects to sensitive vegetation communities 
would be at the same level as the Proposed Action. With the implementation Mitigation 
Measures BIO-3, Environmental Commitment BIO-21, BIO-4, Environmental 
Commitment BIO-21 and BIO-18 potential direct effects to sensitive vegetation 
communities would be less than significant. Construction and operation activities could 
indirectly result in the temporary degradation of the value of adjacent habitat. With the 
implementation of Mitigation Measures BIO-7 BIO-8, BIO-11, BIO-12, BIO-13, BIO-14, 
BIO-15 and BIO-16 indirect construction adverse effects to sensitive vegetation 
communities would be less than significant.      

Mitigation Measure  

Mitigation Measures BIO-1, BIO-3, BIO-4, BIO-7, BIO-8, BIO-11, BIO-12, BIO-13, BIO-
14 BIO-15, BIO-16, BIO-18, Environmental Commitment BIO-21 and Environmental 
Commitment BIO 23, are required.  

Level of Effect   

Alternative 1: No effect.  

Alternative 2: Less than significant adverse impact Mitigation Measures BIO-1, BIO-3, 
BIO-4, BIO-7, BIO-8, BIO-11, BIO-12, BIO-13, BIO-14 BIO-15, BIO-16, BIO-18, 
Environmental Commitment BIO-21 and Environmental Commitment BIO 23.   

Alternative 3: Less than significant adverse impact with Mitigation Measures BIO-1, 
BIO-3, BIO-4, BIO-7, BIO-8, BIO-11, BIO-12, BIO-13, BIO-14 BIO-15, BIO-16, BIO-18, 
Environmental Commitment BIO-21 and Environmental Commitment BIO 23.   

Alternative 4: Less than significant adverse impact with Mitigation Measures BIO-1, 
BIO-3, BIO-4, BIO-7, BIO-8, BIO-11, BIO-12, BIO-13, BIO-14 BIO-15, BIO-16, BIO-18, 
Environmental Commitment BIO-21 and Environmental Commitment BIO 23.   

Alternative 5: Less than significant adverse impact with Mitigation Measure BIO-1 and 
Environmental Commitment BIO-23.  

Alterative 6: Less than significant adverse impact with Mitigation Measures BIO-3, BIO-
4, BIO-7, BIO-8, BIO-11, BIO-12, BIO-13, BIO-14 BIO-15, BIO-16, BIO-18 
Environmental Commitment BIO-21 and Environmental Commitment BIO 23.   

IMPACT BIO-3: Would the project have a substantially adverse effect on federally 
protected wetlands as defined by Section 404 of the Clean Water Act through 
direct removal, filling hydrological interruption, or other means? 

Alternative 1: No Federal Action/No Project  

Under the No Federal Action/No Project Alternative, the Planned Deviation and 
sediment removal activities would not be implemented. Portions of the existing wetland 
habitat within Prado Basin could continue to be inundated during the non-flood season 
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and incoming sediment into the Prado Basin would continue to degrade existing wetland 
habitat.  

Alternative 2: Proposed Action 

Planned Deviation  

As shown in Table 31, there are approximately 3,150.6 acres of wetland habitat are 
located between elevations 470 ft. and 505 ft. The Planned Deviation would not involve 
any activities that would directly remove wetland habitat. The implementation of 
Planned Deviation would increase the level of pooling and days of inundation. The 
predominant wetland vegetation is willow. According to the Effects of Reduced Outflow 
from Prado Dam Water Conservation Report prepared by OCWD annually, willow 
species are known to have high inundation tolerances and black willows are known to 
have especially high inundation tolerances when they are in a period of dormancy, 
which correlates with winter or the flood season. Previous habitat monitoring and wildlife 
usage studies have shown after periods of prolonged inundation that no permanent loss 
of wetland habitat occurred. During periods of wetness and immediately thereafter the 
wetland habitat did experience reduced biological values. However, in subsequent 
years during periods of dryness the biological values of the wetland habitat recovered. 
The potential for increased pooling and additional days of inundation to occur to wetland 
habitat would be a temporary adverse effect. However, because there would be no 
permanent loss of wetland habitat, the temporary adverse effect to wetland habitat 
would not substantial. To ensure that the Proposed Action would not significantly 
degrade the value of wetland habitat, a habitat monitoring program would be 
implemented between elevation 498 ft. and elevation 505 ft. The habitat monitoring 
program would document the condition of wetland habitat between elevations 498 ft. 
and 505 ft. before and during implementation to monitor the health of the wetland 
habitat after inundation occurs. In the event the monitoring program indicates that the 
primary constituent elements were substantially degraded, it is proposed that the 
degraded habitat would be replaced or restored within the OCWD pre-mitigation area 
shown in Figure 6.  With the implementation of Mitigation Measure BIO-1 and 
Environmental Commitment BIO-23 potential adverse effects to wetland vegetation 
communities would be less than significant.    

The proposed sediment removal activities at the OCWD Diversion Channel are 
authorized by Corps Regional General Permit 93, and California Department Fish and 
Wildlife Streambed Alternation Agreement 1600-2011-0148-R6. With compliance with 
the permit conditions, no additional impacts to Water of the U.S. or Waters of the State 
would occur.  

Sediment Management Project  
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The implementation of the Sediment Management Demonstration Project would 
temporary affect 14.52 acres of riparian wetland habitat of which 14.05 acres is arundo 
and non-native riparian vegetation.  A total of .48 acres of native wetland habitat would 
be temporary affected. The .48 acres of temporary impacts to wetlands has been pre-
mitigated by OCWD’s ongoing arundo removal program. A .48 acre site adjacent to the 
east side of the project access road that previously consisted of arundo was restored 
with native riparian habitat. Additionally, OCWD would restore .48 acres of native 
riparian habitat along the alignment of the project access road. As a result there would 
be no net temporary loss of Waters of the U.S. or Waters of the State. With OCWD pre-
mitigation of .48 acres of habitat and implementation of Mitigation Measures BIO-4 and 
Environmental Commitment BIO-21 there would be no unmitigated temporary or 
permanent loss of wetland habitat. Sediment Management Demonstration Project 
impacts to Waters of the U.S. and State are anticipated to be addressed through 
verification of Corps Nationwide Permit 33, Regional Water Quality Control Board 401 
Water Quality Certification California Department Fish and Wildlife Streambed Alteration 
Agreement. Construction and operation activities could indirectly result in the temporary 
degradation of the value of adjacent wetland habitat due to disturbances and 
colonization of invasive weeds, generation of fugitive dust, increased human presence, 
and increased vehicle traffic within the project area. With the implementation of 
Mitigation Measures BIO-7, BIO-8, BIO-11, BIO-12, BIO-13, BIO-14, BIO-15, and BIO-
16 and potential indirect construction adverse effects to sensitive vegetation 
communities would be less than significant.   

Alternative 3: Reduced Water Surface Elevation 

Planned Deviation  

As shown in Table 31, there are approximately 1,584.1 acres of wetland habitat located 
between 470 ft. and 503.9 ft. The implementation of Alternative 3 would not involve any 
activities that would permanently or temporary remove wetland habitat. Under 
Alternative 3, there would be slightly less increased pooling and slightly less days of 
additional days of inundation. The implementation of Alternative 3 would result in 
marginally less adverse effects to wetland habitat compared to the Proposed Action 
because wetland habitat could be subject to fewer days of inundation. Even though 
there would be less wetland habitat inundated and fewer days of additional inundation 
the potential for increased pooling and additional days of inundation to occur to wetland 
habitat would still be a temporary adverse effect. With the implementation of Mitigation 
Measure BIO-1 and Environmental Commitment BIO-23 potential temporary adverse 
effects to wetland habitat would be less than significant. Similar to the Proposed Action, 
the proposed sediment removal activities within the OCWD Diversion Channel would be 
covered by Corps Regional General Permit 93, California Department Fish and Wildlife 
Streambed Alternation Agreement 1600-2011-0148-R6. With compliance with the 
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permit conditions, no additional impacts to Water of the U.S. or Waters of the State 
would occur.  

Sediment Management Project 

Under Alternative 3, the level of potential direct effects and indirect construction effects 
to wetland habitat would be same as the Proposed Action. With the implementation of 
Mitigation Measures BIO-4, BIO-7, BIO-8, BIO-11, BIO-12, BIO-13, BIO-14, BIO-15, 
BIO-16 and Environmental Commitment BIO-21 potential adverse direct effects and 
potential indirect construction impacts to wetland habitat would be less than significant.  

Alternative 4: Heavy Equipment Excavation  

Planned Deviation  

Under Alternative 4, the level of impact to wetland habitat would be same as the 
Proposed Action. With the implementation of Mitigation Measures BIO-1 and 
Environmental Commitment BIO-23 potential direct adverse effects to wetland habitat 
would be less than significant.     

Similar to the Proposed Action, the proposed sediment removal activities within the 
OCWD Diversion Channel would be covered by Corps Regional General Permit 93, 
California Department Fish and Wildlife Streambed Alternation Agreement 1600-2011-
0148-R6. With compliance with the permit conditions, no additional impacts to Water of 
the U.S. or Waters of the State would occur.  

Sediment Management Project  

Under Alternative 4, a larger number of pieces of heavy construction equipment would 
be operating within the study area. The increased amount heavy construction 
equipment could increase the potential for the temporary degradation of the value of 
adjacent wetland habitat due to disturbances and colonization of invasive weeds, 
generation of fugitive dust, increased human presence, and increased vehicle traffic 
within the study area. With the implementation of Mitigation Measures, BIO-4, 
Environmental Commitment BIO-21, BIO-7 BIO-8, BIO-11, BIO-12, BIO-13, BIO-14, 
BIO-15, and BIO-16 potential adverse direct effects and potential adverse indirect 
construction impacts to wetland habitat would be less than significant.      

Alternative 5: Planned Deviation 505 ft. with No Federal Action for Sediment 
Management Project 

Under Alternative 5, the level of impact to wetland habitat would be same as the 
Proposed Action. With the implementation of Mitigation Measures BIO-1 and 
Environmental Commitment BIO-23 potential direct adverse effects to wetland habitat 
would be less than significant. Similar to the Proposed Action, the proposed sediment 
removal activities within the OCWD Diversion Channel would be covered by Corps 
Regional General Permit 93, California Department Fish and Wildlife Streambed 
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Alternation Agreement 1600-2011-0148-R6. With compliance with the permit conditions, 
no additional impacts to Waters of the U.S. or and Waters of the State would occur.  

Alternative 6: No Planned Deviation with Federal Action for Sediment 
Management Project 

Under Alternative 6, the level of potential direct effects and indirect construction effects 
to wetland habitat would be same as the Proposed Action. With the implementation of 
Mitigation Measures BIO-4, Environmental Commitment BIO-21, BIO-7 BIO-8, BIO-11, 
BIO-12, BIO-13, BIO-14, BIO-15, and BIO-16 potential adverse direct effects and 
potential indirect construction impacts to wetland habitat would be less than significant.      

Mitigation Measures  

Mitigation Measures BIO-1, BIO-4, BIO-7, BIO-8, BIO-11, BIO-12, BIO-13, BIO-14, BIO-
15, BIO-16, Environmental Commitment BIO-21 and Environmental Commitment BIO-
23 are required.  

Level of Effect  

Alternative 1: No effect.  

Alternative 2: Less than significant adverse impact with Mitigation Measures BIO-1, 
BIO-4, BIO-7, BIO-8, BIO-11, BIO-12, BIO-13, BIO-14, BIO-15, BIO-16, Environmental 
Commitment BIO-21 and Environmental Commitment BIO-23.  

Alternative 3: Less than significant adverse impact with Mitigation Measures BIO-1, 
BIO-4, BIO-7, BIO-8, BIO-11, BIO-12, BIO-13, BIO-14, BIO-15, BIO-16, Environmental 
Commitment BIO-21 and Environmental Commitment BIO-23.  

Alternative 4: Less than significant adverse impact with Mitigation Measures BIO-1, 
BIO-4, BIO-7, BIO-8, BIO-11,BIO-12, BIO-13, BIO-14, BIO-15, BIO-16, Environmental 
Commitment BIO-21 and Environmental Commitment BIO-23.  

Alternative 5: Less than significant adverse impact with Mitigation Measure BIO-1and 
Environmental Commitment BIO-23.  

Alternative 4: Less than significant adverse impact with Mitigation Measures BIO-4, 
BIO-6, BIO-8, BIO-11, BIO-12, BIO-13, BIO-14, BIO-15, BIO-16, Environmental 
Commitment BIO-21 and Environmental Commitment BIO-23.  

IMPACT BIO-4: Would the project interfere substantially with the movement of 
any native resident or migratory fish or wildlife species or with established native 
resident or migratory wildlife corridors, or impede the use of native wildlife 
nursery sites? 

Alternative 1: No Federal Action/No Project  
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Under No Federal Action/No Project Alternative, the Planned Deviation and sediment 
removal activities would not be implemented. Water would continue to be stored to 
elevation 498 ft. during the flood season, potentially restricting wildlife movement and 
potentially submerging trees that could be used for nesting by migratory birds  

Alternative 2: Proposed Action 

The Santa Ana River is a major drainage that connects coastal regions of Orange 
County with interior regions of Riverside and San Bernardino counties. The river 
provides an important regional corridor linking riparian ecosystems from the immediate 
coastal plain with the interior plains and valleys of the region. The Prado Basin with its 
extensive riparian woodland provides a wealth of biological resources and serves as a 
major link within the regional corridor. Within Reach 9 of the Santa Ana River, wildlife 
species can move relatively unimpeded downstream or upstream through much of the 
study area, but dispersion becomes further restricted southwest due to channelization of 
the streambed and adjacent development.  

The Chino Hills State Park and Cleveland National Forest in the Santa Ana Mountains 
are separated by the Santa Ana River Canyon near Prado Basin. The linkage between 
core habitats in the Santa Ana Mountains, the Prado Basin, and the Puente-Chino Hills 
was once several miles wide. It is now extremely limited, due in large part to SR-91, the 
Corona Expressway (SR-71), and urban development. The only passageways 
remaining for wildlife to utilize to safely traverse SR-91 and SR-71 are freeway under 
crossings. There are nine under crossings run beneath SR-91 that can provide 
connections for wildlife moving. These passageways can provide connections for 
wildlife moving between remaining patches of quality habitat. The culverts under SR-91 
are used extensively by small mammals as well as by mountain lions. In particular 
undercrossing 91-09, known as the “Coal Canyon” underpass, is an important wildlife 
movement corridor for numerous wildlife species.  Additionally, under crossing 91-17, 
near the BNSF Railroad Bridge, is important crossing for wildlife as it consists as a 12-
foot by 12-foot cement box culvert, which occurs beneath SR-91 and Green River Road 
and opens up to a small drainage. This culvert provides a relatively safe passage for 
wildlife beneath SR-91, between the Santa Ana Mountains to the south and the Chino 
Hills to the north. Bobcat, grey fox, coyotes, and several other mammalian species, 
have been documented using this culvert on a regular basis.  

Planned Deviation Effects from Increased Pooling and Additional Days of 
Inundation 

The Planned Deviation would store water up between elevations 498 ft. and 505 ft. 
during the flood season, which would temporarily inundate an additional 698 acres of 
area within the Prado Basin that could potentially limit wildlife movement through that 
area. When the water is stored between elevation 498 ft. and elevation 505 ft. wildlife 
movement would temporarily be restricted at the south end of Prado Basin. In the event 
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the pooled water does extend into the migration season there would over 2,600 acres of 
area of above elevation 505 ft. where wildlife movement could occur until the water level 
drops below elevation 505 ft. to allow wildlife movement into the southern end of Prado 
Basin.  

Planned Deviation Effects from Reduced Flow Release Rate from 500 cfs to 350 
cfs  

The wetted areas of the Santa Ana River Channel are shown in Figure 21 in relation to 
existing wildlife movement crossings located along SR-91. Under a release rate of 500 
cfs, the wetted area of the Santa Ana River channel would be approximately 132 acres. 
With a release rate of 350 cfs, the wetted area of the channel would be approximately 
104 acres.  An additional 28 acres of non-wetted floodplain along the river would be 
available for wildlife movement. The number of days to drain 10,000 acre-feet of water 
(505 feet to 498 feet ) from Prado Dam, which is the maximum amount of increased 
storm water capture for the proposed Planned Deviation, would be 14 days for a 500 cfs 
release rate and 25 days for a 350 cfs release rate (assuming an inflow rate of 150 cfs). 
The longer duration of the 350 cfs release rate would provide additional days of non-
wetted floodplain along the river for wildlife movement. As shown in Figure 22 the 
deepest or maximum water depth in Reach 9 ranges from a minimum of 1.2 feet to a 
maximum of 7.7 feet under a 500 cfs release rate. At this flow rate several existing 
wildlife movement crossings along SR-91 (91-13, 91-12, 91-11, 91-10, 91-04, 91-03 
would likely experience some restriction of wildlife movement across the low flow 
channel, but would not be at a depth that would prohibit wildlife movement completely. 
Also once the pool is drained, outflows would be further reduced and water depths in 
the Reach 9 channel would decrease. Under a 350 cfs release rate, the maximum water 
depth would range from 1.1 feet to 7.0 feet. Similar to the 500 cfs release rate, wildlife 
movement Crossings 91-13, 91-12, 91-11, 91-10, 91-04, and 91-03 could potentially 
experience some restriction of wildlife movement across the channel while the 
flood/water conservation pool is drained, but the slight decrease in water depth 
compared to a 500 cfs release could better facilitate wildlife movement. The three 
critical wildlife movement crossings along SR-9, including Crossing 91-09 Coal Canyon 
Crossing 91-17, near the BNSF Railroad Bridge and Crossing 71-28, near the 
confluence of SR-91 and SR-71would not be affected from either the 500 cfs or 350 cfs 
release rate.  

Planned Deviation Effects from 5,000 cfs Release Rate  

In the event of a pending significant storm event up to a 5,000 cfs release rate could 
potentially occur to maintain flood risk management capacity behind Prado Dam. This 
release rate could occur with or without the proposed Planned Deviation and would not 
be expected to occur more frequently with approval of the Planned Deviation. As shown 
in Figure 23, under a 5,000 cfs release rate the wetted channel of the river would be 
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approximately 530 acres. Compared to the 500 cfs and 350 cfs release rates there 
would be less available non-wetted floodplain for wildlife movement while the pool is 
being drained. Additionally, a higher number of wildlife crossings under SR-91 could 
potentially experience inundation, most likely at a depth and velocity that would restrict 
wildlife movement for the duration of that flow. However, the three critical wildlife 
movement crossings along SR-91, including Crossing 91-09 Coal Canyon, Crossing 91-
17 near the BNSF Railroad Bridge and Crossing 71-28 near the confluence of SR-91 
and SR-71 would not be affected.  

Sediment Management Demonstration Project 

The construction of the sediment removal channel could temporarily interfere with 
existing wildlife movements occurring along the river. However, once the sediment 
removal channel is constructed wildlife would likely adapt to the presence of the 
removal channel and would establish movement corridors to avoid the area. 
Additionally, the construction and operation of the sediment removal channel would 
occur during daylight hours, which would avoid disturbance to many of the predatory 
species and other large mammals which typically move in the evening and early 
morning hours. If less mobile or burrowed wildlife species are in the immediate area 
where sediment removal grading activities are occurring there would be the potential 
that they could inadvertently be trampled. To avoid potential direct impacts from heavy 
equipment operating within the study area, OCWD would implement a wildlife 
monitoring program that would focus on onsite biological monitoring prior to 
construction, during construction and during operation of the Sediment Management 
Demonstration Project. Implementation of Mitigation Measures BIO-2, BIO-5, BIO-9, 
BIO-10, BIO-11, BIO-12, BIO-19, BIO-20, Environmental Commitment BIO-19, 
Environmental Commitment BIO-20, Environmental Commitment BIO-21, and 
Environmental Commitment BIO-22 would avoid or minimize effects to wildlife. 

Alternative 3: Reduced Water Surface Elevation 

Planned Deviation 

Implementation of Alternative 3 would result in reduced level of pooling and fewer days 
of inundation. Potentially, less area would be inundated restricting wildlife movement 
and lesser amounts of trees could be submerged for nesting migratory birds. The 
implementation of Alternative 3 would result in marginally less adverse effects 
compared to the Proposed Action. Potential adverse effects to wildlife movement and 
migratory birds would be less than significant.  
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Sediment Removal Activities OCWD Diversion Channel 

Similar to the Proposed Action, the proposed sediment removal activities within the 
OCWD Diversion Channel would be covered by Corps Regional General Permit 93, 
California Department Fish and Wildlife Streambed Alternation Agreement 1600-2011-
0148-R6. With compliance with the permit conditions, no adverse impacts to migratory 
birds or spawning fish would occur.  

Sediment Management Project  

Under Alternative 3, the level of potential effects to wildlife movement and migratory 
birds would be at the same as the Proposed Action. With the implementation Mitigation 
Measures BIO-2, BIO-5, BIO-9, BIO-10, BIO-11, BIO-12, BIO-19, BIO-20, 
Environmental Commitment BIO-19, Environmental Commitment BIO-20, 
Environmental Commitment BIO-21 and Environmental Commitment BIO-22 potential 
adverse effects to wildlife movement and migratory birds would be less than significant.    

Alternative 4: Heavy Equipment Excavation  

Planned Deviation  

The level of potential adverse effects to wildlife movement and migratory birds would be 
same as the Proposed Action. Potential temporary adverse effects would not be 
significant.      

Sediment Removal Activities OCWD Diversion Channel 

Similar to the Proposed Action, the proposed sediment removal activities within the 
OCWD Diversion Channel would be covered by Corps Regional General Permit 93, 
California Department Fish and Wildlife Streambed Alternation Agreement 1600-2011-
0148-R6. With compliance with the permit conditions, no adverse impacts to migratory 
birds or spawning fish would occur.  

Sediment Management Project  

The Sediment Management Project would be implemented outside of nesting season 
and spawning fish season. With the implementation of Mitigation Measure BIO-2, and 
BIO-5 potential effect to migratory birds and spawning fish would be avoided.    

Under Alternative 4, a larger amount of heavy construction equipment would be 
operating within the study area. There would be increased potential that wildlife could 
be inadvertently trampled by heavy construction equipment.  To minimize potential 
direct effects from heavy equipment operating within the study area, OCWD would 
implement a wildlife monitoring program that would focus on onsite biological monitoring 
prior to construction, during construction and during operation of the sediment removal 
activities. With implementation of Mitigation Measures BIO-9, BIO-10, BIO-11, BIO-12 
BIO-19, BIO-20, Environmental Commitment BIO-19, Environmental Commitment BIO-
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20, Environmental Commitment BIO-21 and Environmental Commitment BIO-22 
potential adverse effects to wildlife movement, migratory birds and spawning fish would 
be less than significant.      

Alternative 5 Planned Deviation 505 ft. with No Federal Action for Sediment 
Management Project  

The level of potential adverse effects to wildlife movement and migratory birds would be 
same as the Proposed Action. Potential temporary adverse effects would not be 
significant.  

Similar to the Proposed Action, the proposed sediment removal activities within the 
OCWD Diversion Channel would be covered by Corps Regional General Permit 93, 
California Department Fish and Wildlife Streambed Alternation Agreement 1600-2011-
0148-R6. With compliance with the permit conditions, no adverse impacts to migratory 
birds or spawning fish would occur.  

Alternative 6 No Planned Deviation with Federal Action for Sediment Management 
Project 

Under Alternative 6, the level of potential effects to wildlife movement and migratory 
birds would be at the same as the Proposed Action. With the implementation Mitigation 
Measures BIO-2, BIO-5, BIO-9, BIO-10, BIO-11, BIO-12 BIO-19, BIO-20, Environmental 
Commitment BIO-19, Environmental Commitment BIO-20, Environmental Commitment 
BIO-21 and Environmental Commitment BIO-22 potential adverse effects to wildlife 
movement and migratory birds would be less than significant.    

Mitigation Measures  

Mitigation Measures BIO-2, BIO-5, BIO-9, BIO-10, BIO-11, BIO-12, Environmental 
Commitment BIO-19, Environmental Commitment BIO-20, Environmental Commitment 
BIO-21 and Environmental Commitment BIO-22 are required. 

BIO-19: A litter control program will be implemented during construction to eliminate the 
accumulation of trash. Trash shall be removed from trash receptacles at the end of each 
work day to discourage wildlife movement into work areas.   

BIO-20: The configuration of the work area at the sediment storage site will be designed 
so when it is not in operation it would allow for wildlife movement. Such design 
measures will include reducing the slope and height of stockpiled sediment and 
providing adequate spacing between sediment stockpiles and settling ponds. 

Level of Effect  

Alternative 1: No effect.  

Alternative 2: Less than significant adverse impact with Mitigation Measures BIO-2, 
BIO-9, BIO-10, BIO-11, BIO-19, BIO-20, Environmental Commitment BIO-19, 
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Environmental Commitment BIO-20, Environmental Commitment BIO-21 and 
Environmental Commitment BIO-22.  

Alternative 3: Less than significant adverse impact with Mitigation Measures BIO-2, 
BIO-9, BIO-10, BIO-11, BIO-19, BIO-20, Environmental Commitment BIO-19, 
Environmental Commitment BIO-20, Environmental Commitment BIO-21 and 
Environmental Commitment BIO-22.  

Alternative 4: Less than significant adverse impact with Mitigation Measures BIO-2, 
BIO-9, BIO-10, BIO-11, BIO-19, BIO-20, Environmental Commitment BIO-19, 
Environmental Commitment BIO-20, Environmental Commitment BIO-21 and 
Environmental Commitment BIO-22.  

Alternative 5: No effect  

Alternative 6: Less than significant adverse impact with Mitigation Measures BIO-2, 
BIO-9, BIO-10, BIO-11, BIO-19, BIO-20, Environmental Commitment BIO-19, 
Environmental Commitment BIO-20, Environmental Commitment BIO-21 and 
Environmental Commitment BIO-22.  

IMPACT BIO-5: Would the project be in conflict with the provisions of an adopted 
Habitat Conservation Plan, Natural Community Conservation Plan, or other 
approved local, regional, or state habitat conservation plan? 

Alternative 1: No Federal Action/No Project Alternative  

Under the No Federal Action/No Project Alternative, the Planned Deviation and 
sediment removal activities would not be implemented. The study area would continue 
to be included in the Western Riverside County Multiple Species Habitat Conservation 
Plan (Western Riverside County MSHCP) and the County of Orange Santa Ana Canyon 
Habitat Management Plan (Santa Ana Canyon HMP). Existing policies would continue 
to be in place to provide for the conservation of riparian habitat within the study area.  

Alternative 2: Proposed Action 

Planned Deviation  

The applicable habitat management plan for the Planned Deviation study area would be 
the Western Riverside Multiple Species Habitat Conservation Plan (MSHCP) and the 
Santa Ana Canyon Habitat Management Plan (HMP).  

The focus of the Western Riverside County MSHCP is to maintain existing riparian 
habitats, floodplain process and water quality within the lower Santa Ana River. The 
Planned Deviation has been determined to not be in conflict with Western Riverside 
County MSHCP for the following reasons. 

• The Planned Deviation could periodically inundate but would not decrease 
riparian habitat.  
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• The Planned Deviation would not interfere with existing floodplain process.  
• The Planned Deviation would not result in adverse water quality impacts along 

the Santa Ana River.  

The segment of the Santa Ana River downstream of Prado Dam to Weir Canyon is 
included in the Santa Ana Canyon HMP.  The Santa Ana Canyon HMP addresses the 
floodplain and open wildlife habitat in the Santa Ana Canyon below Prado Dam and 
provides for planning and management continuity for the canyon habitat. The Planned 
Deviation would not involve any activities that would be in conflict with the Santa Ana 
Canyon HMP. Potential releases rates from Prado Dam that might occur from the 
Planned Deviation would not be high enough jeopardize biological mitigation sites, 
critical habitat or other biological resources along the lower Santa Ana River.   

Sediment Removal Project/Sediment Removal OCWD Diversion Channel  

The applicable habitat management plan for the sediment removal activities would be 
the Western Riverside County MSHCP. The sediment removal activities have been 
determined to not be in conflict with the Western Riverside County MSHCP for the 
following reasons; 

• The proposed Sediment Management Project and sediment removal activities at 
the OCWD Diversion Channel would not result in permanent loss of riparian habitat 
within Prado Basin. Implementation of the Sediment Management Project would 
result in the temporary loss .48 acres of riparian habitat, which has been pre-
mitigated by OCWD’s ongoing arundo removal program. A .48 acre site adjacent to 
the east side of the project access road that previously consisted of arundo was 
restored with native riparian habitat. Additionally, OCWD would restore .48 acres of 
native riparian habitat along the alignment of the project access road. As a result 
there would be no net loss of native riparian habitat.  

• The Sediment Management Project would have the potential to creating head 
cutting along the Santa Ana River upstream from the study area. The head cutting 
would steepen the gradient of the river, which would expose existing beds of gravel 
and enhance habitat conditions for native fish.   

• The Sediment Management Project and sediment removal activities at the OCWD 
Diversion Channel would not interfere with existing floodplain process.  

• The Sediment Management Project and sediment removal activities at the OCWD 
Diversion Channel would not result in adverse water quality effects along the Santa 
Ana River.  

Alternative 3: Reduced Water Surface Elevation 

Planned Deviation  

The implementation of Alternative 3 would result in less pooling and fewer days of 
inundation and would result in marginally less temporary effects to riparian habitat 
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because there would be fewer days of inundation. Similar to the Proposed Action, the 
implementation of Alternative 3 would not be in conflict with the Western Riverside 
County MSHCP or Santa Ana Canyon HMP in that it would not result in the permanent 
or temporary loss of riparian habitat, would not adversely impact floodplain processes or 
would not jeopardize downstream biological resources along the Santa Ana River. With 
implementation of Alternative 3 would not be in conflict with the Western Riverside 
County MSHCP or Santa Ana Canyon HMP. 

Sediment Management Project/Sediment Removal OCWD Diversion Channel 

Similar to the Proposed Action, Alternative 3 would not be in conflict with Western 
Riverside Multiple Species Habitat Conservation Plan. 

Alternative 4: Heavy Equipment Excavation  

Planned Deviation  

Similar to the Proposed Action, the implementation of Alternative 4 would not be in 
conflict with the Western Riverside County MSHCP or Santa Ana Canyon HMP 

Sediment Management Project/Sediment Removal OCWD Diversion Channel 

Similar to the Proposed Action, the implementation of Alternative 4 would not result in 
the permanent or temporary loss of riparian habitat and would not be in conflict with the 
Western Riverside County MSHCP or Santa Ana Canyon HMP 

Alternative 5: Planned Deviation with No Federal Action for Sediment 
Management Project  

Similar to the Proposed Action, the proposed Planned Deviation would not conflict with 
the Western Riverside County MSHCP r the Santa Ana Canyon HMP. Sediment 
removal activities would occur at the OCWD Diversion Channel. Similar to the Proposed 
Action, the proposed sediment removal activities would not conflict with the Western 
Riverside County MSHCP.  

Alternative 6: No Planned Deviation with Federal Action for Sediment 
Management Project  

Similar to the Proposed Action, Alternative 4 would not be in conflict with Western 
Riverside County MSHCP.  

Mitigation Measures  

No mitigation measures required.  

Level of Effect   

Alternative 1: No impact   

Alternative 2: No impact  
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Alternative 3: No impact 

Alternative 4: No impact 

Alternative 5: No impact 

Alternative 6: No impact 
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 Cultural Resources  

The following analysis is based on a Cultural Resources Report prepared by Psomas in 
April of 2015 and by Atkins in 2012. The Cultural Resources Reports is on file with Los 
Angeles District and presented in Appendix E.  

Affected Environment 

Several chronologies are generally used to describe the sequence of the later 
prehistoric periods of Southern California. William Wallace developed the first 
comprehensive California chronologies and defines four periods for the southern coastal 
region. Wallace’s synthesis is largely “descriptive and classificatory, emphasizing the 
content of archaeological cultures and the relationships among them”. Wallace relies 
upon the concept of “cultural horizons”, which are generally defined by the temporal and 
spatial distribution of a set of normative cultural traits, such as the distribution of a group 
of commonly associated artifact types. Although now more than 50 years old, the 
general schema of the Wallace chronology has provided a general framework for 
Southern California prehistory that remains valid today. 

Horizon I: Early Man or Paleo-Indian Period (11,000 BCE1 to 7,500 BCE) 

While Wallace initially termed this period the Early Man Horizon (I), this early stage of 
human occupation is commonly referred to as the Paleo-Indian Period today. The 
precise start of this period is still a topic of considerable debate. At inland archaeological 
sites, the surviving material culture of this period is primarily lithic, consisting of large, 
extremely well made stone projectile points and tools such as scrapers and choppers. 
Encampments were probably temporary, located near major kills or important resource 
areas. 

Horizon II: Milling Stone Assemblages (7,500 BCE to 1,000 BCE) 

Encompassing a broad expanse of time, the Milling Stone Period was named for the 
abundant milling stone tools associated with sites of this period. These tools, the mano 
and metate, were used to process small, hard seeds from plants associated with shrub-
scrub vegetation communities. An annual round of seasonal migrations was likely 
practiced, with movements coinciding with ripening vegetal resources and the periods of 
maximal availability of various animal resources. Along the coast, shell midden sites are 
common site types. Some formal burials, occasionally with associated grave goods, are 
also evident. This period of time is roughly equivalent to Warren’s Encinitas Tradition. 
Warren suggests that, as milling stones are common and projectile points are 
comparatively rare during this period of time, hunting was less important than the 
gathering of vegetable resources. 

                                            
1  BCE is defined as “Before Common Era” and generally refers to that time period commonly referred to as “Before Christ” (B.C.). 
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More recent studies suggest that a diversity of subsistence activities, including hunting 
of various game animals, were practiced during this period.  At present, little is known 
about cultural change during this time period in Southern California. While this lack of 
noticeable change gives the appearance of cultural stasis, almost certainly many 
regional and temporal cultural shifts did occur. Future research that is focused on 
temporal change in the Milling Stone Period would greatly benefit the current 
understanding of Southern California prehistory. 

Horizon III: Intermediate Cultures (1,000 BCE to 750 CE2) 

The Intermediate Period is identified by a mixed strategy of plant exploitation, terrestrial 
hunting, and maritime subsistence strategies. Chipped stone tools (e.g., projectile 
points) generally decrease in size, but increase in number. Abundant bone and shell 
remains have been recovered from sites dating to these time periods. In coastal areas, 
the introduction of the circular shell fishhook and the growing abundance of fish remains 
in sites over the course of the period suggest a substantial increase in fishing activity 
during the Intermediate Horizon. It is also during this time period that mortar and pestle 
use intensified dramatically. The mano and metate continued to be in use on a reduced 
scale, but the greatly intensified use of the mortar and pestle signaled a shift away from 
a subsistence strategy based on seed resources to that of the acorn. It is probably 
during this time period that the acorn became the food staple of the majority of the 
indigenous tribes in Southern California. This subsistence strategy continued until 
European contact. The material culture became more diverse and elaborates and 
included steatite containers, perforated stones, bone tools, ornamental items, and 
asphalt adhesive. 

Horizon IV: Late Prehistoric Cultures (750 CE to 1769 CE) 

During the Late Prehistoric Period, exploitation of many food resources, particularly 
marine resources among coastal groups, continued to intensify. The material culture in 
the Late Prehistoric Horizon increased in complexity in terms of the abundance and 
diversity of artifacts being produced. The recovery and identification of a number of 
small projectile points during this period likely suggests a greater utilization of the bow 
and arrow, which was likely introduced near the end of the Intermediate Period. Shell 
beads, ornaments, and other elements of material culture continue to be ornate, varied, 
and widely distributed; the latter evidence suggests elaborate trade networks. Warren’s 
scheme divides the late prehistoric period into several regional traditions. Western 
Riverside County, Orange County, and the Los Angeles Basin area are considered part 
of the “Shoshonean” tradition, which may be related to a possible incursion of Takic 
speakers into these areas during this period. The Late Prehistoric Period includes the 

                                            
2  CE is defined as “Common Era” and generally refers to that time period commonly referred to as “annō Dominī” (A.D.). 
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first few centuries of early European contact (1542–1769 CE); it is also known as the 
Protohistoric Period as there was a low level of interaction between native Californians 
and Europeans prior to Portola’s overland expedition in 1769. 

In the few centuries prior to European contact, the archaeological record reveals 
substantial increases in the indigenous population. Some village sites may have 
contained as many as 1,500 individuals. Apparently, many of these village sites were 
occupied throughout the year rather than seasonally. This shift in settlement strategy 
was likely influenced by improved food procurement and storage technology, which 
enabled population growth and may have helped stimulate changes in sociopolitical 
organization. 

Evidence is growing that prehistoric cultural change has been much more variable 
through time and across culture areas than previously thought. Cultural traits such as 
maritime economies, seafaring, complex trade networks, and year-round occupation of 
villages appear to have developed much earlier than previously thought. Culture change 
during the Late Prehistoric Period, in particular, may have been driven more by 
environmental and resource pressures than optimal adaptation to the environment.   

Prado Basin History  

The Prado Basin was named for the lush grassy flood plains that characterized that 
portion of the Santa Ana Canyon. The rich forage attracted Native Americans for 
thousands of years and provided a prehistoric route from the Colorado River region to 
the west coast. Similarly, the Santa Ana Canyon signified one of the most important 
overland routes for European travelers from California’s interior southern deserts to the 
west coast. In 1938, the Prado Dam was authorized for construction by Riverside 
County. Periodic flooding down the Santa Ana Canyon was successfully halted 
following the construction of the dam. 

Constructed in 1852, the Yorba and Slaughter Families Adobe is one of the oldest 
adobe residential structures in San Bernardino County. The site served as a residence, 
first by the Yorbas, later by the Slaughters, and over the ensuing years, was a post 
office, saloon, dairy, and winery; it was also a Butterfield Overland Mail stage stop on 
the Fort Yuma to Los Angeles Road. The site was listed in the NRHP in 1975. 

Regulatory Framework 

Federal 

Cultural resources are considered during federal undertakings chiefly under NEPA and 
under Section 106 of the National Historic Preservation Act (NHPA) of 1966 (as 
amended) through one of its implementing regulations (36 CFR 800). Properties of 
traditional religious and cultural importance to Native Americans are considered under 
Section 101(d) (6) (A) of the NHPA. Other federal laws include the Archaeological Data 
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Preservation Act of 1974, the American Indian Religious Freedom Act of 1978, the 
Archaeological Resources Protection Act of 1979, and the Native American Graves 
Protection and Repatriation Act of 1989, among others. 

Section 106 of the NHPA (16 USC 470f) requires federal agencies to take into account 
the effects of their undertakings on any district, site, building, structure, or object that is 
included in or eligible for inclusion in the National Register of Historic Places (NRHP) 
and to afford the Advisory Council on Historic Preservation (ACHP) a reasonable 
opportunity to comment on such undertakings (36 CFR 800.1). Properties that are 
included in or eligible for inclusion in the NRHP are called historic properties.  

State  

The California Environmental Quality Act (CEQA) requires a lead agency to determine 
whether a project would have a significant effect on one or more historical resources. 
According to Section 15064.5(a) of the State CEQA Guidelines, a “historical resource” is 
defined as a resource listed in or determined to be eligible for listing in the California 
Register of Historical Resources (CRHR) (PRC Section21084.1); a resource included in 
a local register of historical resources (14 CCR 15064.5[a][2]); or any object, building, 
structure, site, area, place, record, or manuscript that a lead agency determines to be 
historically significant (14 CCR 15064.5[a][3]). The basic guidelines that were used for 
the cultural resources study were Section 5024.1 of the PRC; Section 15064.5 of the 
State CEQA Guidelines (14 CCR); and Sections 21083.2 and 21084.1 of the CEQA 
Statutes. PRC 5024.1 requires evaluation of historical resources to determine their 
eligibility for listing on the CRHR. The purpose of the CRHR is to maintain a list of the 
State’s historical resources and to indicate which properties are to be protected from 
substantial adverse change.  

Human Remains  

Section 7050.5 of the California Health and Safety Code provides for the disposition of 
accidentally discovered human remains. Section 7050.5 states that, if human remains 
are found, no further excavation or disturbance of the site or any nearby area 
reasonably suspected to overlie adjacent remains shall occur until the County Coroner 
has determined the appropriate treatment and disposition of the human remains. 

Section 5097.98 of the PRC states that, if remains are determined by the Coroner to be 
of Native American origin, they must notify the Native American Heritage Commission 
(NAHC) within 24 hours which, in turn, must identify the person or persons it believes to 
be the most likely descended from the deceased Native American. The descendant(s) 
shall complete his/her inspection within 48 hours of being granted access to the site. 
The designated Native American representative would then determine, in consultation 
with the property owner, the disposition of the human remains. 
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Thresholds of Significance  

NEPA 

• In accordance with National Historic Preservation act of 1996, and the Advisory 
Council Regulations 36 CFR, Part 800.5, Assessment of Adverse Effects, 
impacts on cultural resources are considered significant if the undertaking would 
alter, directly or indirectly, any of the characteristics of a historic property that 
qualify the property for inclusion in the NRHP. For the purpose of determining 
effect, alteration to features of a property’s location, setting, or use may be 
relevant depending on a property’s significant characteristics and should be 
considered. An undertaking is considered to have an adverse effect when the 
effect on a historic property may diminish the integrity of the property’s location, 
design, setting, materials, workmanship, feeling, or association. Adverse effects 
on historic properties include, but are not limited to  (1) physical destruction, 
damage, or alteration of all or part of the property; (2) isolation of the property 
from or alteration of the character of the property’s setting when that character 
contributes to the property’s qualification for the National Register; (3) the 
introduction of visual, audible, or atmospheric elements that are out of character 
with property or alter its setting; (4) neglect of a property resulting in its 
deterioration or destruction; and (5) transfer, lease or sale of the property. 

• Paleontological resources would be subject to physical destruction or damage of 
fossil-bearing geologic formations and resulting loss of fossil resources.  

CEQA 

• Would the project cause a substantial adverse change in the significance of a 
historical resource as defined in Section 15064.5 of the CEQA Guidelines? 

• Would the project cause a substantial adverse change in the significance of an 
archaeological resource pursuant to Section 15064.5 of the CEQA Guidelines? 

• Would the project disturb any human remains, including those interred outside of 
formal cemeteries?  

• Would the project directly or indirectly disturb or destroy a unique paleontological 
resource or site? 

Environmental Consequences  

IMPACT CR-1: Would the project cause a substantial adverse change in the 
significance of a historical resource as defined in Section 15064.5 of the CEQA 
Guidelines or have an adverse effect on a historic property as defined in 36 CFR 
Part 800.5? 

Alternative 1: No Federal Action/No Project  
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Under the No Federal Action/No Project Alternative, the Planned Deviation and 
sediment removal activities would not be implemented. There would be no ground 
disturbances and no potential that buried historical resources/historic properties within 
the study area that could be adversely impacted.  

Alternative 2: Proposed Action  

Planned Deviation  

The area of potential effect includes the area within the Prado Basin between elevations 
498 ft. and 505 ft., approximately 694 acres. The proposed undertaking would involve 
temporary changes to the timing and duration of the pool, however, the seven foot area 
is currently inundated seasonally as part of ongoing operations of Prado Dam As part of 
the good faith effort to identify historic properties, a records search was conducted at 
the Eastern Information Center at the University California Riverside to identify recorded 
historical and pre-historic archaeological resources within 1/8 mile radius of the APE. As 
shown in Table 42, the records search showed that 17 cultural resources were recorded 
on or within 1/8 mile of the APE. Impacts to these sites have previously been analyzed 
by the Corps as part of their Section 106 responsibilities for operations of Prado Dam. 
The seven foot area between elevation 498 ft. and 505 ft. has been seasonally 
submerged since the dam was constructed in 1941 with higher inundation levels 
occurring during major storm events. Temporarily modifying the timing of the water 
impoundment would not alter the current setting or integrity of any historic 
resource/historic properties that may be located within Prado Basin. The implementation 
of the Planned Deviation would not involve construction activities that would disturb 
soils. Therefore, there would be no potential that known historical resources/historic 
properties could be encountered and potentially damaged. No impacts to historical 
resources/historic properties would occur.  

The proposed sediment removal activities at the OCWD Diversion to offset sediment 
deposition from two previous deviations are authorized by Corps Regional General 
Permit 93. As part of the Section 106 compliance requirements for Regional General 
Permit 93, a no adverse effect determination to historical resources was made by State 
Historic Preservation Office, with the condition that in the event that historical or 
archaeological resources are uncovered Corps Archeology staff would be notified.  With 
the implementation of Environmental Commitment Measure CR-1 and CR-2 potential 
adverse impacts to unknown cultural resources would be avoided.  

Table 42: Cultural Resource Sites Recorded within 1/8 Mile of Planned Deviation 
Area of Potential Effect 

Site Number Recorded Year Description 

CA-SBR-001543 Langenwalter and Brock 1983 Prehistoric Site 
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CA-SBR-001571/H Langenwalter and Brock 1983 Prehistoric Site/Historic Refuse 
CA-SBR-002903 BLM 1978 Lithic Scatter  
CA-SBR-007137H Greenwood Associates 1992 Historic Site  
CA-SBR-002845 Wetherbee et al. 2008 Chino-Corona Road Site  
P-36-013408 Dice 2007 Historic Farm 
P-36-013409 Dice 2007 Historic Farm 
P-36-013412 Dice 2007 Water Conveyance System 
P-36-013627 Sanka et al. 2012 Southern Sierras Powerline 
CA-RIV-0100H McLean 1989 Historic  
CA-RIV-2754 Langenwalter and Brock 1983 Prehistoric Site  
CA-RIV-2755 Langenwalter and Brock 1983 Prehistoric Site 
CA-RIV-2778 Langenwalter and Brock 1984 Serrano House  
CA-RIV-2802 Langenwalter and Brock 1984 Historic Site  
CA-RIV-3694 Dittmer 1994 Historic Site 
CA-RIV-4728H Hampson and Kaptain 1992 Historic Site  
CA-RIV-4731 Hampson et al. 1992 Historic Site  

Sediment Management Project  

The area of potential effect includes the construction footprint of the sediment removal 
channel, sediment storage site and project access road, approximately 48.47 acres. A 
records search conducted at South Central Coastal Information Center at California 
State Fullerton within a 1/8-mile radius of the area of potential effect. As shown in Table 
43, a total of 7 cultural resources were recorded on or within 1/8-mile radius of the APE. 
All of these are historic era resources. None of the sites are located within the APE, 
although four are located along the edge of the sediment storage site. In addition to the 
records search, a pedestrian survey was conducted within the study area. However, 
because of dense vegetation, most of the study area was not visible and accessibility 
was limited.  

The area where the sediment removal channel would be constructed is in a disturbed 
condition from several feet of sediment that has accumulated within Prado Dam since 
its construction in 1941, in some areas in excess of 25 feet. The proposed excavation 
and grading activities would not exceed a depth of 12 feet and would not impact native 
soils. Therefore, it would be unlikely that unknown buried historic resources would be 
encountered since excavation and grading would not go below the amount of 
accumulated sediment that has taken place since Prado Dam construction. 
Furthermore, the proposed sediment storage area has previously been used as a 
borrow area and the potential for encountering buried resources would be low. The 
Corps has determined that the project would result in No Historic Properties Affected 
and consulted with the State Historic preservation Office (SHPO) regarding that 
determination via a letter dated November 24, 2017. The SHPO concurred with the 
Corps finding. With the implementation of Environmental Commitment Measure CR-1 
and CR-2 no significant impact would occur to historic resources/historic properties. 
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Table 43: Cultural Resource Sites Recorded within 1/8 Mile of Sediment 
Management Demonstration Site Area of Potential Effects   

Site Number Recorded Year Description 
CA-RIV-1039H Selverston 1995 Ashcroft Family Ranch 
CA-RIV-1044H Selverston 1995 Carrillo Family Farm  
CA-RIV-2802H Langenwalter and Brock 1984 Site of 1880’s Adobe 

Building  
CA-RIV-3372 Brock 1985 Rincon Cemetery  
CA-RIV-3694H Dittmer 1994 Rincon Townsite  
CA-RIV-5523H Brock and Elliot 1989 Remnants of Farm  
CA-RIV-5524H  Hampson and Kaptain 1992 Homestead 

Alternative 3: Reduced Water Surface Elevation  

Planned Deviation  

Under Alternative 3, a reduced amount of water would be stored in the conservation 
buffer pool. The reduced amount of water would not increase or decrease the potential 
to encounter historic resources. The level of potential impacts to historical 
resources/historic properties associated with Alternative 3 would be the same as the 
Proposed Action. No impacts to historical resources/historic properties would occur.  

The level of potential impacts to historical resources/historic properties associated with 
sediment removal activities at the OCWD Diversion Channel would be the same as the 
Proposed Action. With the implementation of Environmental Commitment Measure CR-
1 and CR-2 no significant impact would occur to historic resources/historic properties  

Sediment Management Project  

The level of potential impacts to historical resources associated with Alternative 3 would 
be the same as the Proposed Action. With the implementation of Mitigation Measure 
CR-1 and CR-2 no significant impact would occur to historic resources/historic 
properties.  

Alternative 4: Heavy Equipment Excavation 

Planned Deviation  

The level of potential impacts to historical resources associated with Alternative 4 would 
be the same as the Proposed Action. No impacts to historical resources/historic 
properties would occur.  

The level of potential impacts to historical resources/historic properties associated with 
sediment removal activities at the OCWD Diversion Channel would be the same as the 
Proposed Action. With the implementation of Environmental Commitment Measure CR-
1 and CR-2 no significant impact would occur to historic resources/historic properties. 

Sediment Management Project  
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Under Alternative 4, heavy equipment would only be used to remove sediment from 
Prado Basin. The use of heavy equipment in lieu of hydraulic dredge would not increase 
or decrease the potential to encounter buried historic resources. The level of potential 
impacts to historical resources associated with Alternative 4 would be the same as the 
Proposed Action. With the implementation of Environmental Commitment Measure CR-
1 and CR-2 no significant impact would occur to historic resources/historic properties. 

Alternative 5: Planned Deviation 505 ft. with No Federal Action for Sediment 
Management Project 

The level of potential impacts to historical resources associated with the Planned 
Deviation and sediment removal activities at the OCWD Diversion Channel under 
Alternative 5 would be the same as the Proposed Action. With the implementation of 
Environmental Commitment Measure CR-1 and CR-2 no significant impact would occur 
to historic resources/historic properties. 

Alternative 6: No Planned Deviation with Federal Action for Sediment 
Management Project 

The level of potential impacts to historical resources associated with the Sediment 
Management Project under Alternative 6 would be the same as the Proposed Action. 
With the implementation of Environmental Commitment Measure CR-1 and CR-2 no 
significant impact would occur to historic resources/historic properties. 

Environmental Commitments  

CR-1: A qualified Archaeologist shall be retained to examine any archaeological 
resources discovered during any project activities. The Archaeologist shall establish, 
procedures for temporary halting or redirecting work, if any is ongoing, to permit the 
sampling, identification, and evaluation of cultural resources, as appropriate. If the 
archaeological resources are found to be significant, the Archaeologist shall determine 
appropriate actions, in cooperation with the applicant, for exploration and/or salvage. 
Significant sites that cannot be avoided will require data recovery measures and shall 
be completed upon approval of Data Recovery Plan.  

CR-2:.In the event that historical or archaeological resources are uncovered USACE 
Archeology staff would be notified within 24 hours. All work will be suspended in work 
areas where potential cultural resources are discovered. Construction activity in the 
area surrounding the potential cultural resources will be discontinued until the USACE 
re-authorizes project construction.  The Corps shall follow the steps outlined in 36 CFR 
800.13, post review discoveries.  

Level of Impact 

Alternative 1: No impact  
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Alternative 2: Less than significant adverse impact with Environmental Commitment CR-
1 and CR-2. 

Alternative 3: Less than significant adverse impact with Environmental Commitment CR-
1 and CR-2.  

Alternative 4: Less than significant adverse impact with Environmental Commitment CR-
1 and CR-2.  

Alternative 5: Less than significant adverse impact with Environmental Commitment CR-
1 and CR-2.  

Alternative 6: Less than significant adverse impact with Environmental Commitment CR-
1 and CR-2.  

IMPACT CR-2: Would the project cause a substantial adverse change in the 
significance of an archaeological resource pursuant to Section 15064.5 of the 
CEQA Guidelines? 

Alternative 1: No Federal Action/No Project 

Under No Federal Action/No Project Alternative, the Planned Deviation and sediment 
removal activities would not be implemented. There would not be any activities that 
would have the potential to uncover known or unknown archaeological resources.  

Alternative 2: Proposed Action  

Planned Deviation 

The Planned Deviation would not involve any construction activity that would disturb 
and uncover soils within the study area. Therefore, no adverse impacts to 
archaeological resources would occur within the study area.    

The sediment removal activities proposed in the diversion channel were evaluated as 
part of the Section 106 compliance for USACE 404 permit requirements for the regional 
maintenance permit for the OCWD Prado Wetlands. A no adverse effect determination 
to historical resources was made by State Historic Preservation Office. Subject to a 
condition in the USACE 404 Permit, in the event that historical or archaeological 
resources are uncovered USACE Archeology staff would be notified. With the 
implementation of Environmental Commitment Measure CR-1, CR-2 potential adverse 
impacts to unknown archaeological resources would be avoided.  

Sediment Management Project  

There are no archaeological resources known to occur where the sediment removal 
activities would occur. Because of the depth of sediment deposition that has occurred 
throughout the study area it would be unlikely that any archaeological resources would 
be encountered when excavation and grading activities would be occurring. However, 
because of the cultural resource sensitivity of the Prado Basin, a qualified archaeologist 
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would monitor ground disturbing activities occurring within the study area. The 
archeological monitor shall establish, in cooperation with the applicant, procedures for 
temporarily halting or redirecting work, if any is going on, to permit the sampling, 
identification, and evaluation of cultural resources, as appropriate. If the archeological 
resources are found to be significant, the archeologist shall determine appropriate 
actions, in cooperation with the project applicant, for exploration and/or salvage. 
Significant sites that cannot be avoided will require data recovery measures and shall 
be completed upon approval of a data recovery plan. With the implementation of 
Environmental Commitment CR-1 and CR-2 potential adverse impacts to archaeological 
resources would be avoided.  

Alternative 3: Reduced Water Surface Elevation 

Planned Deviation  

Under Alternative 3, a reduced amount of water would be stored in the conservation 
buffer pool. The reduced amount of water would not increase or decrease the potential 
to encounter archaeological resources. The level of potential impacts to archaeological 
resources associated with Alternative 3 would be the same as the Proposed Action. 
Potential adverse impacts to archaeological resources would be avoided.  

The level of potential impacts to archaeological resources associated sediment removal 
activities at the OCWD Diversion Channel under Alternative 3 would be the same as the 
Proposed Action. With the implementation of Environmental Commitment Measure CR-
1 and CR-2 potential adverse impacts to unknown archaeological resources would be 
avoided.  

Sediment Management Project  

Potential impacts to archaeological resources associated with Alternative 3 would be 
the same as the Proposed Action. With the implementation of Environmental 
Commitment CR-1 and CR-2 potential adverse impacts to archaeological resources 
would be avoided. 

Alternative 4: Heavy Equipment Excavation  

Planned Deviation  

The level of potential impacts to archaeological resources associated with Alternative 4 
would be the same as the Proposed Action. No adverse impacts to archaeological 
resources would occur.  

The level of potential impacts to archaeological resources associated sediment removal 
activities at the OCWD Diversion Channel under Alternative 4 would be the same as the 
Proposed Action. With the implementation of Environmental Commitment Measure CR-
1 and CR-2 potential adverse impacts to unknown archaeological resources would be 
avoided.  
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Sediment Management Project  

Under Alternative 4, heavy equipment would only be used to remove sediment from 
Prado Basin. The use of heavy equipment in lieu of hydraulic dredge would not increase 
or decrease the potential to encounter buried archaeological resources. The level of 
potential impacts to archaeological resources associated with Alternative 4 would be the 
same as the Proposed Action. With the implementation of Environmental Commitment 
CR-1 and CR-2 potential adverse impacts to archaeological resources would be 
avoided.  

Alternative 5: Planned Deviation 505 ft. with No Federal Action for Sediment 
Management Project  

The level of potential impacts to historical resources associated with Planned Deviation 
under Alternative 5 would be the same as the Proposed Action. No impacts to 
archaeological resources would occur. The level of potential impacts to archaeological 
resources from sediment removal activities at the OCWD Diversion Channel would be 
the same as the Proposed Action. With the implementation of Environmental 
Commitment Measure CR-1 and CR-2 potential adverse impacts to unknown 
archaeological resources would be avoided.  

Alternative 6: No Planned Deviation with Federal Action for Sediment 
Management Project 

The level of potential impacts to historical resources associated with Alternative 6 would 
be the same as the Proposed Action. With the implementation of Environmental 
Commitment Measure CR-1 and CR-2 potential adverse impacts to unknown 
archaeological resources would be avoided.  

Environmental Commitments  

Environmental Commitment CR-1 and CR-2 are required.  

Level of Impact 

Alternative 1: No impact  

Alternative 2: Less than significant adverse impact with Environmental Commitment CR-
1 and CR-2. 

Alternative 3: Less than significant adverse impact with Environmental Commitment CR-
1 and Cr-2.  

Alternative 4: Less than significant adverse impact with Environmental Commitment CR-
1 and CR-2.  

Alternative 5: Less than significant adverse impact with Environmental Commitment CR-
1and CR-2.  
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Alternative 6: Less than significant adverse impact with Environmental Commitment CR-
1and CR-2.  

IMPACT CR-3: Would the Project disturb any human remains, including those 
interred outside of formal cemeteries?  

Alternative 1: No Federal Action/No Project 

Under No Federal Action/No Project Alternative, the Planned Deviation and sediment 
removal activities would not be implemented. There would not be any excavation 
activities that would have the potential to encounter human remains.  

Alternative 2: Proposed Action   

No human remains or cemeteries are known to exist within or near the project area. 
Therefore, it would be highly unlikely that human remains would be encountered during 
sediment removal activities.  In the event of the accidental discovery or recognition of 
any human remains, CEQA Guidelines Section 15064.5; Health and Safety Code 
Section 7050.5; Public Resources Code Section 5097.94 and Section 5097.98 must be 
followed. With the implementation of Mitigation Measure CR-3 potential impacts to 
human remains would be less than significant. 

Alternative 3: Reduced Water Surface Elevation 

Under Alternative 3, a reduced amount of water would be stored in the conservation 
buffer pool. The reduced amount of water would not increase or decrease the potential 
to encounter human remains. The level of potential impacts to encounter human 
remains would be the same as the Proposed Action. With the implementation of 
Environmental Commitment CR-3 potential adverse impacts to human remains would 
be avoided. 

Alternative 4: Heavy Equipment Excavation  

Under Alternative 4, heavy equipment would only be used to remove sediment from 
Prado Basin. The use of heavy equipment in lieu of hydraulic dredge would not increase 
or decrease the potential to encounter human remains. The level of potential impacts to 
Native American sacred burial ground remains would be the same as the Proposed 
Action. With the implementation of Environmental Commitments CR-3 potential impacts 
to human remains would be avoided. 

Alternative 5: Planned Deviation 505 ft. with No Federal Action for Sediment 
Management Project  

The level of potential impacts to encounter human remains associated with Planned 
Deviation under Alternative 5 would be the same as the Proposed Action. No impacts to 
unknown human remains would occur.  
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Alternative 6: No Planned Deviation with Federal Action for Sediment 
Management Project  

The level of potential impacts to historical resources associated with Alternative 6 would 
be the same as the Proposed Action. With the implementation of Environmental 
Commitment Measure CR-3 potential to adversely impacts to unknown human remains 
would be less than significant.   

Mitigation Measure  

CR-3: Project-related earth disturbance has the potential to unearth previously 
undiscovered human remains, resulting in a potentially significant impact. If human 
remains are encountered during excavation activities, all work will halt and the County 
Coroner will be notified (California Public Resources Code §5097.98). The Coroner will 
determine whether the remains are of forensic interest. If the Coroner determines that 
the remains are prehistoric, s/he will contact the Native American Heritage Commission 
(NAHC). The NAHC will be responsible for designating the most likely descendant 
(MLD), who will be responsible for the ultimate disposition of the remains, as required 
by Section 7050.5 of the California Health and Safety Code. The MLD will make his/her 
recommendation within 48 hours of being granted access to the site. The MLD’s 
recommendation will be followed if feasible, and may include scientific removal and 
non-destructive analysis of the human remains and any items associated with Native 
American burials (California Health and Safety Code §7050.5). If the landowner rejects 
the MLD’s recommendations, the landowner will rebury the remains with appropriate 
dignity on the property in a location that will not be subject to further subsurface 
disturbance (California Public Resources Code §5097.98). 

Level of Impact  

Alternative 1: No impact  

Alternative 2: Less than significant adverse impact with Environmental Commitment CR-
3.  

Alternative 3: Less than significant adverse impact with Environmental Commitment CR-
3.  

Alternative 4: Less than significant adverse impact with Environmental Commitment CR- 
CR-3.  

Alternative 5: Less than significant adverse impact with Environmental Commitment CR-
3.  

Alternative 6: Less than significant adverse impact with Environmental Commitment CR-
3.  



 
 

 

  4-157 

IMPACT CR-4: Would the project directly or indirectly disturb or destroy a unique 
paleontological resource or site? 

Paleontological resources are fossilized evidence of past life found in the geologic 
record. Paleontological resource localities are sites where the fossilized remains of 
extinct animals and/or plants have been preserved. Despite the huge volume of 
sedimentary rock deposits preserved worldwide and the enormous number of 
organisms that lived through time, preservation of plant or animal remains as fossils is a 
rare occurrence. Because of their rarity, fossils are considered significant records of 
ancient life.  

Paleontological sensitivity is the potential for a geologic unit to produce scientifically 
significant fossils. This potential or sensitivity is determined by rock type, the past of the 
rock unit producing the fossil materials, and what fossil sites are recorded in the unit. A 
threefold classification of sensitivity is used by many paleontologists working in southern 
California. A high sensitivity indicates that paleontological resources are currently 
observed or are recorded within the study area and/or the unit has a history of 
producing numerous significant fossil remains. A moderate sensitivity indicates 
paleontological resources have been recovered from the unit and there is likelihood that 
fossils would be exposed by earth moving activities. A low potential indicates significant 
fossil are not likely to be found because of random fossil distribution pattern, the 
extreme youth of the rock unit, and/or method of rock formation such as alternation by 
heat and pressure.  

Based on Paleontological Overview of Prado Basin prepared for the Corps, the Prado 
Basin is immediately underlain by non-marine sedimentary deposits of Quaternary age. 
The area along the Santa Ana River is floored by unconsolidated stream alluvium of 
Holocene age (less than 10,000 years B.P.), which because of their geologically young 
age, are not considered to be fossiliferous and the paleontological sensitivity would be 
considered low.  

The southern areas of Prado Basin are underlain by poorly to semi-consolidated, 
commonly reddish silts, sands, and occasional beds and stringers of fine gravel 
comprising older alluvial stream terrace deposits of the Santa Ana River drainage 
system. These deposits are late Pleistocene to early Holocene in age. Deposits of this 
character and age have produced late ice-age land vertebrate fossils from the nearby 
eastern Puente Hills and other scattered localities in the greater Los Angeles Basin.  

Record Search  

The Los Angeles County Museum of Natural History provided a records search for the 
action area on July 2, 2015. According to the Los Angeles County Museum of Natural 
History most of the study area, usually the lowest elevation terrain, has shallow surface  
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deposits of younger Quaternary Alluvium or active wash deposits from Chino Creek 
from the northwest, Mill Creek from north central, the Santa Ana River from in the 
northeast and Temescal Creek from the southeast. These deposits typically do not 
contain significant vertebrate fossils, at least in the uppermost layers and there are not 
any known localities nearby from these deposits. Some of the slightly higher elevation in 
the study area has surface exposures that consist of older Quaternary Alluvium, derived 
predominantly of alluvial fan deposits from the San Bernardino Mountains to the north, 
and these deposits underlie the younger Quaternary Alluvium in the drainages. The 
closest fossil vertebrate locality from similar older Quaternary deposits is LACM 7811, 
directly north of Sumer Avenue that produced a fossil specimen of whip snake, 
Masticophis, at a depth of 9 to 11 feet below the surface. Just outside the southeastern 
boundary of the project area, on the northwest side of Corona, west of Cota Street 
between Railroad Street and Harrington, a vertebrate fossil locality LACM 1207 
produced a fossil specimen deer.  

Alternative 1: No Federal Action/No Project 

Under No Federal Action/No Project Alternative, the Planned Deviation and sediment 
removal activities would not be implemented. There will not be any activities that would 
have the potential to encounter known or unknown paleontological resources.  

Alternative 2: Proposed Action  

Planned Deviation 

The implementation of the water conservation measure would not involve any activities 
that would disturb and uncover soils within the study area. Therefore, there would be no 
potential to encounter and damage paleontological resources. No impacts to 
paleontological resources would occur.  

The diversion channel is currently disturbed by ongoing routine maintenance activities. 
It would very unlikely that older Quaternary Alluvium deposits would be encountered 
during sediment removal activities. No effects to paleontological resources would occur.  

Sediment Management Project   

The study area is in a disturbed condition from several feet of sediment that has 
accumulated since Prado Dam was constructed in 1941, in some areas in excess of 25 
feet. The sediment removal activities would not exceed a depth of 12 feet and would 
occur within younger Quaternary Alluvium deposits, which according to the Los Angeles 
County Museum of Natural History are deposits that are unlikely to uncover significant 
fossil vertebrate remains. However, if deeper excavations do extent into older 
Quaternary Alluvium there would be the potential that vertebrate fossils could be 
encountered. To avoid potential impacts to unknown paleontological resources, the 
study area would monitored by an onsite paleontologist. With the implementation of 
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Environmental Commitment CR-4 potential adverse impacts to paleontological 
resources would be avoided.   

Alternative 3: Reduced Water Surface Elevation  

Planned Deviation   

Under Alternative 3, a reduced amount of water would be stored in the conservation 
buffer pool. The reduced amount of water would not increase or decrease the potential 
to encounter paleontological resources. The level of potential impacts to paleontological 
resources associated with Alternative 3 would be the same as the Proposed Action. No 
impacts to paleontological resources would occur.  

The level of potential impacts to paleontological resources from sediment removal 
activities at the OCWD Diversion Channel would be the same as the Proposed Action. 
No effects to paleontological resources would occur. 

Sediment Management Project  

The level of potential impacts to paleontological resources would be the same as the 
Proposed Action. With the implementation of Environmental Commitment CR-4 
potential adverse impacts to paleontological resources would be avoided.  

Alternative 4: Heavy Equipment Excavation  

Planned Deviation   

The level of potential impacts to paleontological resources associated with Alternative 4 
would be the same as the Proposed Action. No adverse impacts to paleontological 
resources would occur.  

The level of potential impacts to paleontological resources from sediment removal 
activities at the OCWD Diversion Channel would be the same as the Proposed Action. 
No effects to paleontological resources would occur. 

Sediment Management Project  

Under Alternative 4, heavy equipment would only be used to remove sediment from 
Prado Basin. The use of heavy equipment in lieu of hydraulic dredge would not increase 
or decrease the potential to encounter paleontological resources. The level of potential 
impacts to paleontological resources would be the same as the Proposed Action. With 
the implementation of Environmental Commitment CR-4 potential adverse impacts to 
paleontological resources would be avoided.  

Alternative 5: Planned Deviation 505 ft. with No Federal Action for Sediment 
Management Project  

The level of potential impacts to paleontological resources associated with Alternative 5 
would be the same as the Proposed Action. No impacts to paleontological resources 
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would occur. The level of potential impacts to paleontological resources from sediment 
removal activities at the OCWD Diversion Channel would be the same as the Proposed 
Action. No effects to paleontological resources would occur. 

Alternative 6: No Planned Deviation with Federal Action for Sediment 
Management Project  

The level of potential impacts to historical resources associated with Alternative 6 would 
be the same as the Proposed Action. With the implementation of Environmental 
Commitment Measure CR-4 potential adverse impacts to paleontological resources 
would be avoided.  

Environmental Commitment  

CR-4: A qualified Paleontologist will be notified and retained when earth-moving 
activities are anticipated to impact undisturbed deposits in the Older Quaternary 
Alluvium on the project site.  

Level of Impact  

Alternative 1: No impact  

Alternative 2: Less than significant adverse impact with Environmental Commitment CR-
4.  

Alternative 3: Less than significant adverse impact with Environmental Commitment CR-
4.  

Alternative 4: Less than significant adverse impact with Environmental Commitment CR-
4. 

Alternative 5: No impact  

Alternative 6: Less than significant adverse impact with Environmental Commitment CR-
4. 
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 Environmental Justice  

Affected Environment  

For purposes of evaluating socioeconomic conditions within the study area existing 
socioeconomic conditions from the surrounding Cities of Corona, Norco, Chino, 
Eastvale and Chino Hills were evaluated based on 2013 demographic data and 2010 
census data. 

Population 

The population summaries for Cities within the study area are shown in Table 44. The 
Cities combined within the study area has total population of 403,222 persons. 

Table 44: City Population Summary 

 *Corona *Norco **Chino *Eastvale **Chino Hills 

Total 
Population 

156,823 26,626 84,723 57,251 77,799 

* Riverside County 2013 Progress Report  
**2010 Census  

Population Ethnicity  

The summary of the ethnicities for Cities within the study area are shown in Table 45. 
On average, approximately 63 percent of the total population within the study area are 
considered minority populations.  

Table 45: City Percentage of Ethnicity Summary 
 *Corona *Norco **Chino *Eastvale **Chino 

Hills 
White 38.9 57.4 27.8 24.9 33.4 
Black or African American 5.4 6.6 5.8 10.7 4.6 
Hispanic 42.7 28.0 53.8 40.1 29.1 
American Indian/Alaska Native .3 .9 0 .3 .5 
Asian 9..0 4.4 10.3 21.9 30.5 
Native Hawaiian/Pacific Islander .9 0    
Other 2.8 2.7 2.3 2.1 1.9 
* Riverside County 2013 Progress Report  
**2010 Census 

Housing  

The summary of housing conditions for Cities within the study area is shown in Table 
46. There is a total of 113,825 households within the study area. Of the total 
Households located within the study area approximately 6.3 percent of the households 
are below the poverty line and 4.2 percent of the households are living in overcrowded 
conditions.  
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Table 46: City Housing Summary 
 Corona Norco Chino Eastvale Chino Hills Total/Average  

Total Households  *47,620 *7,319 **20,772 *15,174 **22,940 ***113,825 
Average 
Household Size 

*3.45 *3.29 **3.41 *4.01 **3.26 ***3.48 

Percent 
Households Below 
Poverty Line 

**8.0 **8.8 **6.8 **3.9  **4.0 **6.3 

Percent 
Overcrowding  

**8.2 **2.1  **6.5 **1.5  **2.9 **4.2 

* Riverside County 2013 Progress Report  
**2010 Census  
*** Combined Riverside County 2013 Progress Report & 2010 Census 

Regulatory Framework 

Executive Order 12898 

The purpose of Executive Order 12898, “Federal Actions to Address Environmental 
Justice in Minority and Low Income Populations” (1994), is to identify and address the 
disproportionate placement of adverse environmental, economic, social, or health 
impacts from Federal actions and policies on minority and/or low-income communities. 
This order requires that planners take into account impacts on minority or low-income 
populations when they prepare environmental and socioeconomic analyses of projects 
or programs that are proposed, funded, or licensed by Federal agencies. 

Each Federal agency shall conduct its programs, policies, and activities that 
substantially affect human health or the environment, in a manner that ensures that 
such programs, policies, and activities do not have the effect of excluding persons 
(including populations) from participation in, denying persons (including populations) the 
benefits of, or subjecting persons (including populations) to discrimination under, such 
programs, policies, and activities, because of their race, color, or national origin.  

Each Federal agency shall work to ensure that public documents, notices, and hearings 
relating to human health or the environment are concise, understandable, and readily 
accessible to the public. In addition, the presidential memorandum accompanying the 
executive order states that “each Federal Agency shall analyze the environmental 
effects, including human health, economic and social effects, of Federal actions, 
including effects on minority communities and low-income communities, when such 
analysis is required by the NEPA [National Environmental Policy Act] of 1969.” 

Thresholds of Significance  

• Would the project cause a significant shift in population, housing and 
employment? 
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• Would the project cause disproportionately high and adverse impacts on 
minorities, and low income households? 

Environmental Consequences  

IMPACT EJ-1: Would the project cause a significant shift in population, housing 
and employment? 

Alternative 1: No Federal Action/No Project  

Under the No Federal Action/No Project Alternative the Planned Deviation and sediment 
removal activities would not be implemented. There would be no changes to existing 
levels of population, housing and employment levels within the study area.  

Alternative 2: Proposed Action 

Planned Deviation  

The implementation of the Planned Deviation would not generate any long term or short 
employment opportunities within the study area. Additionally, the Planned Deviation 
would not involve the construction of new infrastructure or expansion of existing  
infrastructure that would facilitate new housing and population growth within the study 
area. No impacts to existing population, housing and employment levels within the study 
area would occur.  

Implementation of the sediment removal activities at the OCWD Diversion Channel 
would not generate any long term employment opportunities within the study area. The 
sediment removal activities would generate short-term employment opportunities within 
the study area. The employment opportunities would most likely come from the local 
employment pool and would not have a substantial change on local employment levels. 
The sediment removal activities at the OCWD Diversion Channel would not involve any 
activities that would facilitate new housing and population growth within the study area. 
No impacts to existing population, housing and employment levels within the study area 
would occur.  

Sediment Management Project 

Implementation of the Sediment Management Project would not generate any long term 
employment opportunities within the study area. The sediment removal activities would 
generate short-term employment opportunities within the study area. The employment 
opportunities would most likely come from the local employment pool and would not 
have a substantial change on local employment levels. Implementation of the Sediment 
Management Project would not involve any activities that would facilitate new housing 
and population growth within the study area. No impacts to existing population, housing 
and employment levels within the study area would occur.  

Alternative 3: Reduced Water Surface Elevation 
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Planned Deviation  

Under Alternative 3, a reduced amount of water would be stored in the conservation 
buffer pool. The reduced amount of water would not increase or decrease potential 
changes to existing population, housing, and employment levels within the study area. 
Potential changes in population, housing, and employment levels from the Planned 
Deviation and sediment removal activities at the OCWD Diversion Channel would be 
the same as the Proposed Action. No impact to existing population, housing and 
employment levels within the study area would occur. 

Sediment Management Project 

Under Alternative 3, the level of potential changes to population, housing, and 
employment levels within the study area would be the same as the Proposed Action. No 
impacts to existing population, housing and employment levels within the study area 
would occur. 

Alternative 4: Heavy Equipment Excavation  

Planned Deviation   

Under Alternative 4, the level of potential changes in population, housing, and 
employment levels within the study area would be the same as the Proposed Action. No 
impact to existing population, housing and employment levels within the study area 
would occur. 

Sediment Management Project 

Under Alternative 4, the level of potential changes to population, housing, and 
employment levels within the study area would be the same as the Proposed Action. No 
impacts to existing population, housing and employment levels within the study area 
would occur. 

Alternative 5: Planned Deviation 505 ft. with No Federal Action for Sediment 
Management Project  

Under Alternative 5, the level of potential changes in population, housing, and 
employment levels within the study area would be the same as the Proposed Action. No 
impact to existing population, housing and employment levels within the study area 
would occur. Under Alternative 5, the level of potential changes to population, housing, 
and employment levels within the study area resulting from sediment removal activities 
at the OCWD Diversion Channel would be the same as the Proposed Action. No 
impacts to existing population, housing and employment levels within the study area 
would occur. 

Alternative 6: No Planned Deviation with Federal Action for Sediment 
Management Project  
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Under Alternative 6, the level of potential changes to population, housing, and 
employment levels within the study area would be the same as the Proposed Action. No 
impacts to existing population, housing and employment levels within the study area 
would occur. 

Mitigation Measures  

No mitigation measures are required. 

Level of Impact after Mitigation  

Alternative 1: No impact  

Alternative 2: No impact   

Alternative 3: No impact   

Alternative 4: No impact   

Alternative 5: No impact   

Alternative 6: No impact   

IMPACT EJ-2: Would the project cause disproportionately high and adverse 
impacts on minorities, and low income households? 

Alternative 1: No Federal Action/No Project  

Under the No Federal Action/No Project Alternative, the Planned Deviation and 
sediment removal activities would not be implemented. The study area would continue 
to contain a high number of minority households. No potential for disproportional 
adverse impacts to minority households within the study area would occur.  

Alternative 2: Proposed Action 

On average, approximately 65 percent of the total population within the study area are 
minority populations.  An average of 6.3 percent of the households is living below the 
poverty line and 4.24 percent of the households are living in overcrowded conditions. 
These figures indicate that while there is a higher percentage of minority population in 
the study area, there is not a disproportional concentration of low income households. 
Implementation of the Planned Deviation and sediment removal at the OCWD Diversion 
Chanel and Sediment Management would occur in an area where the activities would 
not have an adverse impact on any households. Therefore, implementation of Proposed 
Action would not have a disproportional impact on low income households.  

Alternative 3: Reduced Water Surface Elevation 

Under Alternative 3, a reduced amount of water would be stored in the conservation 
buffer pool. The reduced amount of water would not increase or decrease the potential 
for disproportional adverse impacts on low income households.  Under Alternative 3, the 
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level of impacts to minority households would be same as the Proposed Action. No 
disproportional impacts to low income households would occur.   

Alternative 4: Heavy Equipment Excavation  

Under Alternative 4, heavy equipment would only be used to remove sediment from 
Prado Basin. The use of heavy equipment in lieu of hydraulic dredge would not increase 
or decrease the potential for disproportional adverse impacts to low income households.  
Under Alternative 4, the level of impacts to minority households would be same as the 
Proposed Action. No disproportional impacts to low income households would occur.   

Alternative 5: Planned Deviation 505 ft. with No Federal Action for Sediment 
Management Project  

Under Alternative 5, the Planned Deviation in-conjunction with sediment removal 
activities at the OCWD Diversion Channel would be implemented. Similar to the 
Proposed Action, implementation of the Planned Deviation and sediment removal 
activities at the OCWD Diversion Channel would occur in an area where the activities 
would not have an adverse impact on any households. Therefore, implementation of 
Alternative 5 would not have a disproportional impact on low income households. 

Alternative 6: No Planned Deviation with Federal Action for Sediment 
Management Project.  

Similar, to the Proposed Action implementation of the Sediment Management Project 
would not have an adverse impact on any households. Therefore, implementation of 
Alternative 6 would not have a disproportional impact on low income households. 

Mitigation Measures  

No mitigation measures are required. 

Level of Impact  

Alternative 1: No impact 

Alternative 2: No impact 

Alternative 3: No impact 

Alternative 4: No impact 

Alternative 5: No impact 

Alternative 6: No impact 
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 Geologic Resources  

Affected Environment 

Geology  

The study area is adjacent to the eastern flank of the Santa Ana Mountains within the 
Peninsular Range Geomorphic Province of California. The province is characterized by 
surface topography with northwest trending faults and mountain ranges and alluvial 
filled basins separated by similar faults. Prado Basin is primarily underlain by axial 
channel deposits overlain by very young wash deposits.  

The largest structure within the study area is Prado Dam which is situated at the 
southwest corner of the Upper Santa Ana Valley at the eastern tip of the Chino Hills 
near the Santa Ana Canyon. The Chino Hills are composed of tertiary sediments of the 
Puente Formation. These sediments consist of poorly consolidated sandstone with hard 
siltstone and shale inter-beds and scattered lens of conglomerate.  

Groundwater 

Groundwater within the Prado Basin is controlled by the Santa Ana River and the 
elevation of the water stored behind Prado Dam. Boring samples conducted along the 
sediment removal channel encountered groundwater at some locations between 5 and 
6 feet below ground surface and at some locations 9 to 20 feet below ground surface.  
Closer to the dam, the soils are typically underwater during and shortly after the rainy 
season.  

Faulting and Seismic Activity 

A fault is defined as a fracture in the crust of the earth along which rocks on one side 
have moved relative to those on the other side. Most faults are the result of repeated 
displacements over a long period of time. An inactive fault is a fault that has not 
experienced earthquake activity within the last 300 million years. An active fault is one 
that has experienced earthquake activity in the past 11,000 years. A fault that has 
moved within the last two to three million years, but has not been proven by direct 
evidence to have moved within the last 11,000 years, is considered potentially active.  

The study area is located in a seismically active area, as is the majority of southern 
California and the potential for strong ground motion in the study area is likely. 
According to the California Geologic Survey, the Elsinore Fault Zone extends in a north- 
to south direction at the western end of Prado Basin, near State Highway 71. The major 
faults in a 30 mile radius of the project area and the maximum moment magnitude are 
shown in Table 47. 
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Table 47: Regional Active Faults 
Fault/Fault Zones Distance to Site  

(miles) 
Maximum Earthquake 

Magnitude 
Elsinore Fault  0.0 6.8 
Sierra Madre Fault Zone  15.3 7.1 
Sierra Madre Ault Zone  17 6.5 
Newport Inglewood Fault  25 7.1 
San Andreas Fault  27 7.1 
Raymond Fault 29 6.5 

Liquefaction  

Liquefaction is the phenomenon in which loosely deposited soils located below the 
water table undergo rapid loss of shear strength due to excess pore pressure 
generation when subjected to strong earthquake induced ground shaking. Liquefaction 
is known generally to occur in saturated or near-saturated cohesion-less soils at depths 
shallower than 50-feet below the ground surface. According to California Geologic 
Survey Seismic Hazard Zone Map the study area is located within areas where historic 
occurrence of liquefaction has occurred. 

Landslide Hazards 

According California Geologic Survey most of the Prado Basin area is free from 
landslide hazards. However, near Chino Hills there is evidence of ancient to recent 
landslides.  A review of aerial imagery indicates that there is evidence of across bedding 
rotational or joint plane failures along the bluff faces, particularly in the area immediately 
west of Highway 71 where the bluff face is significantly higher and steeper that the hills 
to the west.  

Regulatory Framework  

Federal 

Federal Soil Protection Act  

The purpose of the Federal Soil Protection Act is to protect and/or restore the functions 
of the soil on a permanent sustainable basis. Protection and restoration activities 
include prevention of harmful soil changes, rehabilitation of the soil of contaminated 
sites and rehabilitation of water contaminated by contaminated soils. Additionally, the 
requirements of the Federal Clean Water Act through the National Pollution Discharge 
Elimination System provide guidance for protection of geologic and soil resources.  

State  

Alquist-Priolo Earthquake Fault Zoning Act 
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In response to the severe structural damages caused by the 1971 San Fernando 
Earthquake, the State of California enacted the Alquist-Priolo Earthquake Fault Zoning 
Act. This act regulates development near active faults in order to mitigate the hazards of 
surface fault-rupture. Under the act, the State Geologist is required to delineate special 
study zones along known active faults. The act also requires that prior to approval of a 
project, a geologic study is required to be prepared to define and delineate any hazards 
from surface rupture. A 50-foot setback from any known trace of an active fault is 
required.  

Seismic Hazards Mapping Act 

The Seismic Hazards Mapping Act, enacted in 1977, was developed to protect the 
public from the effects of strong ground shaking, liquefaction, landslides or other ground 
failure and from hazards caused by earthquakes. The act requires the State Geologist 
to delineate various seismic hazard zones and requires cities, counties and other local 
permitting agencies to regulate certain development projects within these zones.  

State Water Resources Control Board  

Construction projects which disturb one or more acres of soil are required to obtain 
coverage under a General Construction Permit by the State Water Resources Control 
Board. The General Construction Permit requires the filing of a Notice of Intent with the 
State Water Resources Control Board and the preparation of a Storm Water Pollution 
Prevention Plan (SWPPP). 

California Building Standard Code 

Title 24 of the California Code of Regulations, also known as the California Building 
Standards Code, sets forth minimum requirements for building design and construction. 
The California Building Standards Code design standards have a primary objective of 
assuring public safety and a secondary goal of minimizing property damage and 
maintaining function during and following a seismic event.  

Thresholds of Significance  

• Would the project expose people or structures to significant adverse effects 
involving rupture of an earthquake fault, strong seismic ground shaking, 
liquefaction or an unstable geologic unit?  

• Would the project result in substantial soil erosion or the loss of top soil? 

Environmental Consequences  

IMPACT GEO-1: Would the project expose people or structures to significant 
adverse effects involving rupture of an earthquake fault, strong seismic ground 
shaking, liquefaction or an unstable geologic unit?  

Alternative 1: No Federal Action/No Project  
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Under No Federal Action/No Project Alternative, the Planned Deviation Site and 
sediment removal activities would not be implemented. There would be no change to 
the study area condition. The study area would still be situated within inactive seismic 
area and would be subject to ground rupture impacts, seismic shaking impacts and 
liquefaction impacts.  

Alternative 2: Proposed Action  

Planned Deviation  

The Elsinore Fault extends in a north to south direction through the western end of the 
study area and would have the potential for rupture impacts. Additionally, the study area 
is located in a seismically active region and located within an area where historic 
occurrence of liquefaction has occurred. The implementation of the Planned Deviation 
would not involve the construction of any habitable or permanent structures that would 
be subject to significant aground rupture impacts, seismic ground shaking impacts, or 
liquefaction impacts that would threaten safety. The implementation of the Planned 
Deviation would not substantially increase the risk ground rupture impacts, seismic 
ground shaking impacts, or liquefaction impacts over the current condition. Additionally, 
the sediment removal activities at the OCWD Diversion Channel would not involve the 
construction of any structures or infrastructure that would be subject to ground rupture, 
seismic shaking impacts or liquefaction impacts that would threaten public safety. 

Sediment Management Project  

The Sediment Management Project would not involve the construction of any habitable 
or permanent structures that would involve a high number of workers subject to ground 
rupture, seismic shaking impacts or liquefaction impacts that would threaten public 
safety. There is the potential that some of the components of the Sediment 
Management Project, such as the above ground pipeline could sustain damage during a 
seismic event. However, the above ground pipeline would be temporary and if needed 
could easily be removed and replaced. Potential fault rupture impacts, seismic ground 
shaking impacts and liquefaction impacts would be less than significant.  

Alternative 3: Reduced Water Surface Elevation  

Planned Deviation  

Under Alternative 3, a reduced amount of water would be stored in the conservation 
buffer pool. The reduced amount of water would not increase or decrease the potential 
for fault rupture impacts, seismic ground shaking impacts or liquefaction impacts. The  
level of fault rupture impacts, seismic ground shaking impacts and liquefaction impacts 
would be the same as the Proposed Action.  Potential fault rupture impacts, seismic 
ground shaking impacts and liquefaction impacts would be less than significant.  
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Under Alternative 3, the level of potential fault rupture impacts, seismic ground shaking 
impacts and liquefaction impacts from sediment removal activities at the OCWD 
Diversion Channel would be the same as the Proposed Action.  No adverse fault 
rupture impacts, seismic ground shaking impacts or liquefaction impacts would occur.  

Sediment Management Project  

Under Alternative 3, the level of potential fault rupture impacts, seismic ground shaking 
impacts and liquefaction impacts would be the same as the Proposed Action.   

Alternative 4: Heavy Equipment Excavation 

Planned Deviation  

Under Alternative 4, the level of potential fault rupture impacts, seismic ground shaking 
impacts and liquefaction impacts would be the same as the Proposed Action. Potential 
fault rupture impacts, seismic ground shaking impacts and liquefaction impacts would 
be less than significant. 

Under Alternative 4, the level of potential fault rupture impacts, seismic ground shaking 
impacts and liquefaction impacts from sediment removal activities at the OCWD 
Diversion Channel would be the same as the Proposed Action.  No adverse fault 
rupture impacts, seismic ground shaking impacts or liquefaction impacts would occur.  

Sediment Management Project  

Under Alternative 4, heavy equipment would only be used to remove sediment from 
Prado Basin. The use of heavy equipment in lieu of hydraulic dredge would not increase 
or decrease potential fault rupture impacts, seismic ground shaking impacts or 
liquefaction impacts.  Under Alternative 4, the level of potential fault rupture impacts, 
seismic ground shaking impacts and liquefaction impacts from sediment removal 
activities at the OCWD Diversion Channel would be the same as the Proposed Action.  
Potential fault rupture impacts, seismic ground shaking impacts and liquefaction impacts 
would be less than significant.  

Alternative 5: Planned Deviation 505 ft. with No Federal Action for Sediment 
Management Project  

Under Alternative 5, the level of potential fault rupture impacts, seismic ground shaking 
impacts and liquefaction impacts would be the same as the Proposed Action. Potential 
fault rupture impacts, seismic ground shaking impacts and liquefaction impacts would 
be less than significant. Under Alternative 5, the level of potential fault rupture impacts, 
seismic ground shaking impacts and liquefaction impacts from sediment removal 
activities at the OCWD Diversion Channel would be the same as the Proposed Action.  
Potential fault rupture impacts, seismic ground shaking impacts and liquefaction impacts 
would be less than significant.  
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Alternative 6: No Planned Deviation with Federal Action for Sediment 
Management Project 

Under Alternative 6, the level of potential fault rupture impacts, seismic ground shaking 
impacts and liquefaction impacts would be the same as the Proposed Action. No 
adverse fault rupture impacts, seismic ground shaking impacts or liquefaction impacts 
would occur.  

Mitigation Measures  

No mitigation measures are required.  

Level of Impact 

Alternative 1: No Impact 

Alternative 2: Less than significant adverse impact  

Alternative 3: Less than significant adverse impact 

Alternative 4: Less than significant adverse impact 

Alternative 5: Less than significant adverse impact 

Alternative 6: Less than significant adverse impact 

IMPACT GEO-2: Would the project result in substantial soil erosion or the loss of 
top soil? 

Alternative 1: No Federal Action/No Project  

Under the No Federal Action/No Project Alternative, the Planned Deviation and 
sediment removal activities would not be implemented. There would not be any 
excavation or grading activities that would expose uncovered soils that could increase 
the potential for erosion impacts.  

Alternative 2: Proposed Action  

Planned Deviation   

The Planned Deviation would not involve any construction activities that would uncover 
soils. Therefore, no construction related erosion impacts would occur.  The 
implementation of the Planned Deviation could result in more frequent pooling and 
higher rates of water released from Prado Dam during the flood season.  Downstream 
of Prado Dam, along Reach 9 of the Santa Ana River several improvements have 
occurred and several are also under way that would accommodate a maximum release 
rate of up to 30,000 cfs without significant erosion impacts occurring to downstream 
infrastructure. For public safety concerns during the construction period along Reach 9, 
the current Water Control Plan safe maximum discharge from Prado Dam is 5,000 cfs. 
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This release rate would have a less than significant erosion impacts on infrastructure 
located downstream of Prado Dam.   

The sediment removal activities would occur within the OCWD Diversion Channel. The 
sediment removal activities would routine maintenance activities covered under OCWD 
existing permits and the potential for erosion impacts would be minimal. There is the 
potential that construction vehicles could transport sediment to offsite locations.  To 
minimize potential erosion impacts Best Management Practices would be implemented 
during sediment removal activities. With the implementation of Mitigation Measure 
GEO-2 potential erosion impacts would be less than significant.  

Sediment Management Project  

Implementation of the Sediment Management Project would involve excavation and 
grading activities that would expose soils. The exposed soils could be subject to erosion 
impacts caused by water and wind. Additionally, construction equipment and vehicles 
could indirectly transport sediment to offsite locations. Construction projects which 
disturb one or more acres of soil are required to obtain coverage under a General 
Construction Permit by the State Water Resources Control Board. The Sediment 
Management Project would disturb more than one acre and would be required to obtain 
a General Construction Permit. The General Construction Permit would require the filing 
of a Notice of Intent with the State Water Resources Control Board and the preparation 
of a Storm Water Pollution Prevention Plan (SWPPP). The SWPPP would provide a list 
of Best Management Practices to minimize potential soil erosion impacts. Additionally, 
after the Sediment Management Project is completed, areas disturbed by the project 
would be established native vegetation to minimize long term erosion impacts. With the 
implementation of Mitigation Measure GEO-1 potential erosion impacts would be less 
than significant.  

Alternative 3: Reduced Water Surface Elevation  

Planned Deviation  

Under Alternative 3, a reduced amount of water would be stored in the conservation 
buffer pool and a reduced amount could be potentially released downstream when the 
conservation buffer pool would be drained. The reduced amount of water released 
downstream would marginally reduce potential downstream erosion impact. Similar to 
the Proposed Action, the maximum release rate during the duration of the Planned 
Deviation would not be anticipated to exceed 5,000 cfs, which is a common flood risk 
management discharge from Prado Dam and potential erosion impacts would be less 
than significant.  

Under Alternative 3, the level of potential erosion impacts from sediment removal 
activities at the OCWD Diversion Channel would be the same as the Proposed Action. 
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With the implementation of Mitigation Measure GEO-2 potential erosion impacts would 
be less than significant.  

Sediment Management Project  

Under Alternative 3, the level of potential erosion impacts would be the same as the 
Proposed Action. With the implementation of Mitigation Measure GEO-1 potential 
erosion impacts would be less than significant.  

Alternative 4: Heavy Equipment Alternative  

Planned Deviation  

Under Alternative 4, the level of potential erosion impacts would be the same as the 
Proposed Action. Potential erosion impacts would be less than significant.   

Under Alternative 4, the level of potential erosion impacts from sediment removal 
activities at the OCWD Diversion Channel would be the same as the Proposed Action. 
With the implementation of Mitigation Measure GEO-2 potential erosion impacts would 
be less than significant.  

Sediment Management Project  

Under Alternative 4, all of the sediment would be excavated by heavy construction 
equipment. Compared to the Proposed Action there would be greater potential that 
construction equipment could transport sediment to other locations in the study area 
and to offsite locations. Similar to the Proposed Action, Alternative 4 would be required 
to obtain coverage under a General Construction Permit by the State Water Resources 
Control Board and prepare a SWPPP to minimize potential erosion impacts would be 
less than significant. With the implantation of Mitigation Measure GEO-1 potential 
erosion impacts would be less than significant. 

Alternative 5: Planned Deviation 505 ft. with No Federal Action for Sediment 
Management Project  

Under Alternative 5, the level of potential erosion impacts would be the same as the 
Proposed Action. Potential erosion impacts would be less than significant.  Under 
Alternative 5, the level of potential erosion impacts from sediment removal activities at 
the OCWD Diversion Channel would be the same as the Proposed Action. With the 
implementation of Mitigation Measure GEO-2 potential erosion impacts would be less 
than significant.  

Alternative 6: No Planned Deviation with Federal Action for Sediment 
Management Project  

Under Alternative 6, the level of potential erosion impacts would be the same as the 
Proposed Action. With the implementation of Mitigation Measure GEO-1 potential 
erosion impacts would be less than significant.  
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Mitigation Measure 

GEO-1: Prior to the start of construction OCWD shall obtain coverage under the 
General Construction Permit by the State Water Resources Control Board and in 
compliance with the permit shall file a Notice of Intent with the Regional Water Quality 
Control Board and prepare and implement Storm Water Pollution Prevention Plan.  

GEO-2: During sediment removal activities Best Management Practices will be 
implemented, including but not limited to installation of silt fencing, fiber rolls, erosion 
control blankets and use of rumble racks to prevent offsite transporting of sediment from 
construction vehicles.  

Level of Impact  

Alternative 1: No Impact. 

Alternative 2: Less than significant adverse impact with Mitigation Measures GEO-1 and 
GEO-2. 

Alternative 3: Less than significant adverse impact with Mitigation Measures GEO-1and 
GEO-2. 

Alternative 4: Less than significant adverse impact with Mitigation Measures GEO-1 and 
GEO-2. 

Alternative 5: Less than significant adverse impact with Mitigation Measures GEO-2. 

Alternative 6: Less than significant adverse impact with Mitigation Measures GEO-1 and 
GEO-2. 
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 Greenhouse Gas Emission 

The following analysis is based on a Greenhouse Gas Emission Report prepared for the 
Planned Deviation to the Prado Dam 2003 Interim Water Control Plan and Sediment 
Management Demonstration Project by BonTerra/Psomas in July 2015 and June 2016 
are presented in Appendix C. 

Affected Environment  

Gases that trap heat in the atmosphere are often called greenhouse gases (GHG).  
GHGs are emitted by natural processes and human activities.  Examples of GHGs that 
are produced both by natural processes and industry include carbon dioxide (CO2), 
methane (CH4), and nitrous oxide (N2O).  

GHG are global pollutants and are therefore unlike criteria air pollutants and toxic air 
contaminants, which are pollutants of regional and local concern. While pollutants with 
localized air quality effects have relatively short atmospheric lifetimes (generally on the 
order of a few days), GHGs have relatively long atmospheric lifetimes, ranging from one 
year to several thousand years. Long atmospheric lifetimes allow for GHGs to disperse 
around the globe. Therefore, GHG effects are global, as opposed to the local and/or 
regional air quality effects of criteria air pollutant and toxic air contaminants.  

GHGs, as defined under California’s Assembly Bill (AB) 32, which includes; carbon 
dioxide (CO2), methane (CH4), nitrous oxide (N2O), hydrofluorocarbons (HFCs), 
perfluorocarbons (PFCs), and sulfur hexafluoride (SF6). Both natural processes and 
human activities emit greenhouse gases. It is believed by some experts that the 
presence of greenhouse gases in the atmosphere affects the earth’s temperature and 
that emissions from human activities such as electricity production and vehicle use have 
elevated the concentration of these gases in the atmosphere beyond the level of 
naturally occurring concentrations. The U.S. contributes approximately 14.7 percent of 
worldwide GHG emissions per year; California contributes approximately 1.0 percent.  
The most common GHG is CO2, which constitutes approximately 84 to 85 percent of all 
GHG emissions in the U.S. and California. The primary contributors to California GHG 
emissions are (1) transportation; (2) electric power production from both in-state and 
out-of-state sources; and (3) industrial uses. 

Regulatory Framework 

Federal Regulations  

Currently, there are no Federal standards for GHG emissions and no Federal 
regulations have been set at this time. CEQ final guidance dated August 1, 2016, on the 
consideration of greenhouse gas emissions and the effects of climate change in NEPA 
reviews was withdrawn on April 5, 2017. The withdrawal of the guidance does not 
change any law, regulation, or other legally binding requirement.  
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though the CEQ has issued draft guidance on the consideration of GHG emissions, 
entitled Revised Draft Guidance on the Consideration of Greenhouse Gas Emissions 
and the Effects of Climate Change in NEPA Reviews, dated December 24, 2014, and 
published at 79 Federal Register 77801. This draft guidance establishes a 
recommended reference point of 25,000 metric tons of annual CO2 emissions as 
warranting further review. 

State Regulations  

Assembly Bill AB 32 

The California State Legislature enacted AB 32, the California Global Warming 
Solutions Act of 2006.  AB 32 requires that greenhouse gases emitted in California be 
reduced to 1990 levels by the year 2020.  “Greenhouse gases” as defined under AB 32 
include carbon dioxide, methane, nitrous oxide, hydrofluorocarbons, perfluorocarbons, 
and sulfur hexafluoride.  ARB is the state agency charged with monitoring and 
regulating sources of greenhouse gases.   

The ARB’s Climate Change Scoping Plan (Scoping Plan) contains measures designed 
to reduce the State’s emissions to 1990 levels by the year 2020 (ARB 2008a).  The 
Scoping Plan identifies recommended measures for multiple greenhouse gas emission 
sectors and the associated emission reductions needed to achieve the year 2020 
emissions target. Most of the measures target the transportation and electricity sectors.  
In addition, the Scoping Plan differentiates between “capped” and “uncapped” 
strategies.  “Capped” strategies are subject to the proposed cap-and-trade program.  
The Scoping Plan states that the inclusion of these emissions within the cap-and trade 
program will help ensure that the year 2020 emission targets are met despite some 
degree of uncertainty in the emission reduction estimates for any individual measure.  
Implementation of the capped strategies is calculated to achieve a sufficient amount of 
reductions by 2020 to achieve the emission target contained in AB 32.  “Uncapped” 
strategies that will not be subject to the cap-and-trade emissions caps and requirements 
are provided as a margin of safety by accounting for additional greenhouse gas 
emission reductions. 

The Scoping Plan was first approved by the Board in 2008 and must be updated every 
five years to evaluate the mix of AB 32 policies to ensure that California is on track to 
achieve the 2020 greenhouse gas reduction goal.  The ARB has begun to update the 
Scoping Plan and plans to bring an updated Scoping Plan to the ARB Board for 
consideration.  

SB 97 and the CEQA Guidelines Update 

Passed in August 2007, SB 97 added Section 21083.05 to the Public Resources Code.  
The code states “(a) On or before July 1, 2009, the Office of Planning and Research 
shall prepare, develop, and transmit to the Resources Agency guidelines for the 
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mitigation of greenhouse gas emissions or the effects of greenhouse gas emissions as 
required by this division, including, but not limited to, effects associated with 
transportation or energy consumption.  (b) On or before January 1, 2010, the Resources 
Agency shall certify and adopt guidelines prepared and developed by the Office of 
Planning and Research pursuant to subdivision (a).”   

On April 13, 2009, the Office of Planning and Research submitted to the Secretary for 
Natural Resources its recommended amendments to the CEQA Guidelines for 
addressing greenhouse gas emissions.  On July 3, 2009, the Natural Resources Agency 
commenced the Administrative Procedure Act rulemaking process for certifying and 
adopting these amendments pursuant to Public Resources Code section 21083.05.  On 
February 16, 2010, the Office of Administrative Law approved the Amendments, and 
filed them with the Secretary of State for inclusion in the California Code of Regulations.  
The Amendments became effective on March 18, 2010. 

The CEQA Amendments provide guidance to public agencies regarding the analysis 
and mitigation of the effects of greenhouse gas emissions in CEQA documents.  The 
CEQA Amendments fit within the existing CEQA framework by amending existing CEQA 
Guidelines to reference climate change. 

A new section, CEQA Guidelines Section 15064.4, was added to assist agencies in 
determining the significance of greenhouse gas emissions.  The new section allows 
agencies the discretion to determine whether a quantitative or qualitative analysis is 
best for a particular project.  However, little guidance is offered on the crucial next step 
in this assessment process on how to determine whether the project’s estimated 
greenhouse gas emissions are significant or cumulatively considerable. 

Also amended were CEQA Guidelines Sections 15126.4 and 15130, which address 
mitigation measures and cumulative impacts respectively.  Greenhouse gas mitigation 
measures are referenced in general terms, but no specific measures are championed.  
The revision to the cumulative impact discussion requirement (Section 15130) simply 
directs agencies to analyze greenhouse gas emissions in an EIR when a project’s 
incremental contribution of emissions may be cumulatively considerable, however it 
does not answer the question of when emissions are cumulatively considerable. 

Thresholds of Significance   

• Would the project generate greenhouse gas emissions, either directly or 
indirectly, that may have a significant impact on the environment? 

• Would the project conflict with any applicable plan, policy or regulation of an 
agency adopted for the purpose of reducing the emissions of greenhouse gases? 
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Environmental Consequences  

IMPACT GHG-1: Would the Proposal generate greenhouse gas emissions, either 
directly or indirectly, that may have a significant impact on the environment? 

There are no established federal, State, or local quantitative thresholds applicable to the 
Proposed Action to determine the quantity of GHG emissions that could have a 
significant effect on the environment. CARB, the SCAQMD, and various cities and 
agencies have proposed, or adopted on an interim basis, thresholds of significance or 
threshold levels that require the implementation of GHG emissions reduction measures. 
Because the Proposed Action is not a residential or commercial land use development 
project, the SCAQMD adopted interim threshold of 10,000 MTCO2e for industrial 
projects is used to evaluate significant adverse GHG emission impacts generated from 
the Proposed Action. For NEPA purposes, there is currently no formal threshold of 
significance or threshold level promulgated for considering whether impacts require 
further evaluation. Based on the quantitative analysis provided for CEQA purposes, the 
impacts associated with each of the alternatives are considered to not result in 
significant adverse effects for NEPA purposes.  

Alternative 1: No Federal Action/No Project 

Under the No Federal Action/No Project Alternative the Planned Deviation and sediment 
removal activities would not be implemented. There would be no greenhouse gas 
emissions would be generated from construction equipment.  

Alternative 2: Proposed Action   

Planned Deviation  

The Planned Deviation would not generate greenhouse gas emissions. The calculated 
GHG emissions for sediment removal activities at the OCWD Diversion Channel are 
shown in Table 48. As shown in Table 48, the total construction GHG emissions would 
be substantially less than the CEQA threshold. 

Table 48: Sediment Removal Greenhouse Gas Emissions  

Activity Emissions (MTCO2e) 

Site Preparation/Clearing and Grubbing  12 
Sediment Removal  145 
Total 157 
SCAQMD CEQA Threshold (MTCO2e/year) 3,000 or 10,000 
Exceeds Threshold No 
See Appendix B for CalEEMod Model Outputs 

Sediment Management Project  
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GHGs would be emitted by off-road and on-road construction equipment and worker 
vehicles. As shown in Table 49, the total construction GHG emissions, which would 
occur over a five-year period, would be substantially less than the one-year CEQA 
threshold. 

Table 49: Sediment Management Project Greenhouse Gas Emissions 

Construction Phase Total Emissions (MTCO2e) 
Phase 1: Pre-Construction Survey 37 
Phase 2: Construction of Santa Ana River Sediment 
Removal Channel 

168 

Phase 3: Construction of Storage Site and Temporary 
Pipeline 

138 

Phase 4: Sediment Removal Activities 2,405 
Phase 5: Sediment Hauling 627 
Phase 6: Monitoring, Mitigation, and Site Restoration 178 
Total Construction Emissions  3,553 
SCAQMD CEQA Threshold (MTCO2e/year)  10,000 
Exceeds Threshold? No 
MTCO2e: metric tons of carbon dioxide equivalent. SCAQMD: South Coast Air Quality Management District; CEQA: California 
Environmental Quality Act;  
See Attachment B for CalEEMod model outputs 

Alternative 3: Reduced Water Surface Elevation  

Planned Deviation  

The Planned Deviation would not generate greenhouse gas emissions. Under 
Alternative 3, the total construction GHG emissions from sediment removal activities at 
the OCWD Diversion Channel would be substantially less than the CEQA threshold. 

Sediment Management Project  

Under Alternative 3, potential greenhouse gas emission impacts would be the same as 
the Proposed Action and would be less than the CEQA threshold. 

Alternative 4: Heavy Equipment Excavation  

Planned Deviation  

The Planned Deviation would not generate greenhouse gas emissions. Under 
Alternative 4, the total construction GHG emissions from sediment removal activities at 
the OCWD Diversion Channel would be substantially less than the CEQA and NEPA 
thresholds. 

Sediment Management Project  

Compared to excavation with heavy construction equipment, hydraulic dredging would 
generate greater amounts of greenhouse gas emissions. Therefore, Alternative 4 would 
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generate less greenhouse gases emissions. Similar to the Proposed Action the total 
construction GHG emissions would be substantially less than the CEQA threshold.  

Alternative 5: Planned Deviation 505 ft. with No Federal Action for Sediment 
Management Project  

The Planned Deviation would not generate greenhouse gas emissions. Under 
Alternative 5, the total construction GHG emissions from sediment removal activities at 
the OCWD Diversion Channel would be substantially less than the CEQA threshold. 

Alternative 6: No Planned Deviation with Federal Action for Sediment 
Management Project  

Under Alternative 6, potential greenhouse gas emission impacts would be the same as 
the Proposed Action and would be less than significant.   

Mitigation Measures  

No mitigation measures are required.  

Level of Impact after Mitigation  

Alternative 1: No impact  

Alternative 2: Less than significant adverse impact 

Alternative 3: Less than significant adverse impact 

Alternative 4: Less than significant adverse impact 

Alternative 5: Less than significant adverse impact 

Alternative 6: Less than significant adverse impact 

IMPACT GHG-2: Would the project conflict with any applicable plan, policy or 
regulation of an agency adopted for the purpose of reducing the emissions of 
greenhouse gases? 

There is no greenhouse gas reduction plan applicable to the Proposed Action. The 
California State Legislature adopted AB 32 in 2006.  AB 32 focuses on reducing 
greenhouse gases (carbon dioxide, methane, nitrous oxide, hydrofluorocarbons, 
perfluorocarbons, and sulfur hexafluoride) to 1990 levels by the year 2020.  Pursuant to 
the requirements in AB 32, the ARB adopted the Climate Change Scoping Plan 
(Scoping Plan) in 2008, which outlines actions recommended to obtain that goal.  The 
Scoping Plan calls for an “ambitious but achievable” reduction in California’s 
greenhouse gas emissions, cutting approximately 30 percent from business-as-usual 
emission levels projected for 2020, or about 10 percent from today’s levels.  On a per-
capita basis, that means reducing annual emissions of 14 tons of carbon dioxide for 
every man, woman and child in California down to about 10 tons per person by 2020.  



 
 

 

  4-182 

The Scoping Plan contains a variety of strategies to reduce the State’s emissions.  
However, none are applicable to the Proposal. 

Alternative 1: No Federal Action/No Project 

Under No Federal Action/No Project Alternative the Planned Deviation and sediment 
removal activities would not be implemented. There would be no potential for conflict 
with an applicable plan, policy or regulation of an agency adopted for the purposes of 
reducing the emissions of greenhouse gases.  

Alternative 2: Proposed Action 

There is no greenhouse gas reduction plan applicable to the Proposed Action. 
Therefore, Alternative 2 would not conflict with an applicable plan, policy or regulation of 
an agency adopted for the purposes of reducing the emissions of greenhouse gases.  

Alternative 3: Reduced Water Surface Elevation 

There is no greenhouse gas reduction plan applicable to Alternative 3. Therefore, 
implementation of Alternative 3 would not conflict with an applicable plan, policy or 
regulation of an agency adopted for the purposes of reducing the emissions of 
greenhouse gases.  

Alternative 4: Heavy Equipment Excavation 

There is no greenhouse gas reduction plan applicable to Alternative 4. Therefore, 
implementation of Alternative 4 would not conflict with an applicable plan, policy or 
regulation of an agency adopted for the purposes of reducing the emissions of 
greenhouse gases.  

Alternative 5: Planned Deviation 505 ft. with No Federal Action for Sediment 
Management Project  

There is no greenhouse gas reduction plan applicable to Alternative 5. Therefore, 
implementation of Alternative 5 would not conflict with an applicable plan, policy or 
regulation of an agency adopted for the purposes of reducing the emissions of 
greenhouse gases.  

Alternative 6: No Planned Deviation with Federal Action for Sediment 
Management Project  

There is no greenhouse gas reduction plan applicable to Alternative 6. Therefore, 
implementation of Alternative 6 would not conflict with an applicable plan, policy or 
regulation of an agency adopted for the purposes of reducing the emissions of 
greenhouse gases.  

Mitigation Measures  

No mitigation measures are required.  



 
 

 

  4-183 

Level of Impact  

Alternative 1: No impact  

Alternative 2: No impact 

Alternative 3: No impact 

Alternative 4: No impact 

Alternative 5: No impact 

Alternative 6: No impact 
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 Hazards/Hazardous Materials 

Affected Environment  

Hazardous Substances  

The California Code of Regulations defines a hazardous material as substance that 
because of physical or chemical properties, quantity, concentration or other 
characteristics may either 1) cause an increase in mortality or an increase in serious, 
irreversible, or incapacitating illness or 2) pose a substantial present or potential hazard 
to human health or the environment when improperly treated, stored, transported or 
disposed of, or otherwise managed. 

To help characterize the chemical profile of the incoming sediment deposited in the 
Prado Basin, boring samples were taken from the location where the sediment removal 
activities would occur. Theses samples provide a representation of past and recent 
sediment deposited in the basin.  As shown in Table 50, the boring samples showed 
non-detectable levels of total petroleum hydrocarbons, volatile organic compounds, 
organophosphorus, pesticides, PCBs, chlorinated herbicides and hexavalent chromium. 
Low concentrations of heavy metals were detected. However, these levels were well 
below the EPA Region 9 levels and were within the regional background range for soils 
in the area suggesting that there are no health risks.  

Table 50: Summary of Soil Environmental Test Results 
Boring Depth Test Result 

12 11-11.5 TPH-GRO ND 
12 11-11.5 VOCs ND 
12 21-21.5 Organophosphorus Pesticides ND 
12 31-31.5 Metals * 
3 6-6.5 TPH-DRO/ORO ND 
3 11-11.5 PCBs ND 
3 21-21.5 VOCs ND 
3 25.5-26 TPH-DRO/ORO  
3 31-31.5 Total Inorganic Nitrogen 88 mg/kg 
16 5-5.56 VOC ND 
16 5-5.6 Organophosphorus Pesticides  
16 16-16.5 Metals * 
16 16-16.5 Chlorinated Herbicides ND 
16 21-21.5 Total Dissolved Solids 4500 mg/kg 
16 26-26.5 Hexavalent Chromium ND 
16 30.5-31 Pesticides ND 
28 2.5 Metals ND 
28 2.5 TPH-CCID ND 
28 12.5 VOCs ND 
28 12.5 Organophosphorus Pesticides ND 
29 2.5 VOCs ND 
29 2.5 Organophosphorus Pesticides ND 
29 12.5 Metals * 
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29 12.5 TPH-CCID ND 
* Low levels of some metals (arsenic, barium, chromium, cobalt, copper, lead, nickel, vanadium and zinc were detected above 
PQL. Detectable concentrations of metals are below EPA Region 9 Regional Screening levels  
Source: Golder 2015 

Wild Land Fire Risks  

According to the Riverside County General Plan, the Prado Basin has moderate 
potential for wild land fire susceptibility.  

Regulatory Framework 

Federal Emergency Planning and Community Right-To-Know Act 

Authorized by Title III of the Superfund Amendments and Reauthorization Act (SARA), 
the Emergency Planning and Community Right-to-Know Act (EPCRA) were enacted by 
Congress as the national legislation on community safety. This law is designed to help 
local communities protect public health, safety, and the environment from chemical 
hazards. To implement EPCRA, Congress requires each state to appoint a State 
Emergency Response Commission (SERC). The SERCs are required to divide their 
states into Emergency Planning Districts and to name a Local Emergency Planning 
Committee (LEPC) for each district. Broad representation by fire fighters, health 
officials, government and media representatives, community groups, industrial facilities, 
and emergency managers ensures that all necessary elements of the planning process 
are represented. 

California Code of Regulations Title 22, Division 4.5, Chapter 10,  

The California Code of Regulations defines a hazardous material as substance that 
because of physical or chemical properties, quantity, concentration or other 
characteristics may either 1) cause an increase in mortality or an increase in serious, 
irreversible, or incapacitating, illness or 2) pose a substantial present or potential hazard 
to human health or the environment when improperly treated, stored, transported or 
disposed of, or otherwise managed.  

California Department of Toxic Substances Control 

The responsibility for implementation of RCRA was given to California EPA’s 
Department of Toxic Substances Control (DTSC) in August 1992. The DTSC is also 
responsible for implementing and enforcing California’s own hazardous waste laws, 
which are known collectively as the Hazardous Waste Control Law. Although similar to 
RCRA, the California Hazardous Waste Control Law and its associated regulations 
define hazardous waste more broadly and so regulate a larger number of chemicals. 
Hazardous wastes regulated by California but not by EPA are called “non-RCRA 
hazardous wastes. 
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California Department of Health Services  

The California Department of Health Services - Toxic Substances Control Division 
(DTSC) regulates the generation, handling, storage, disposal, and transportation of 
hazardous waste, oversees the remediation of contaminated sites, and seeks to reduce 
the quantity of hazardous waste produced in California. While DTSC primarily focuses 
upon commercial and industrial operations, DTSC also oversees waste evaluation 
programs, assists in waste determinations to identify harmful substances and 
concentrations, and implements programs that focus on removing dangerous 
substances from homes and preventing their improper and unlawful release into the 
environment. The California Hazardous Substances Control Law establishes regulations 
and incentives that ensure that generators of hazardous waste employ technology and 
management practices for proper handling, treatment, recycling, and destruction of 
these substances prior to disposal. 

California State Emergency Response Act  

The State Emergency Response Act requires that local jurisdictions establish a 
Standardized Emergency Management System (SEMS) Multi-Hazard Functional Plan. 
Accordingly, the Office of Emergency Services, in coordination with all interested State 
and local agencies, jointly established a standardized emergency management system 
for use by all emergency response agencies. 

Local Regulations  

Hazardous Material Ordinance  

Local hazardous waste control ordinances establish detailed procedures for monitoring 
establishments where hazardous waste is generated, stored, handled, disposed, 
treated, or recycled, and regulate by the issuance of permits and the activities of 
establishments where hazardous waste is generated. In addition, local municipal 
ordinances adopt by reference the hazardous waste-related California Health and 
Safety Code which establishes and provides for a program for the prevention of 
contamination from improper storage of hazardous substances. Most jurisdictions rely 
on the California Health and Safety Code as a basis for hazardous waste enforcement 
and monitoring programs.  

Thresholds of significance  

• Would the project cause a long term exposure of humans, wildlife, wildlife habitat 
and the general environment to hazardous material? 

• Would the project impair implementation of or physically interfere with an 
adopted emergency response plan or emergency evacuation plan? 

• Would the project expose people or structures to a significant risk of loss, injury 
or death involving wild land fires? 
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Environmental Consequences  

IMPACT HAZ-1: Would the project cause a long-term exposure of humans, 
wildlife, wildlife habitat and the general environment to hazardous materials 

Alternative 1: No Federal Action/No Project  

Under the No Federal Action/No Project Alternative, the Planned Deviation and 
sediment removal activities would not be implemented. There would not be any 
handling, storage of or transporting of hazardous materials and no potential for the 
inadvertent release of hazardous substances to the environment and the exposure of 
hazardous materials to wildlife or their habitat.   

Alternative 2: Proposed Action 

Planned Deviation  

The implementation of the Planned Deviation would not involve the handling, storage of 
transportation of hazardous substances or materials or sources that contain hazardous 
substances. Therefore, there would be no potential that hazardous substances could be 
inadvertently released into the environment.    

The sediment removed from the OCWD Diversion Channel is not expected to contain 
elevated levels of hazardous substances. To ensure that the sediment does not contain 
elevated levels of hazardous substances, the sediment would be inspected for potential 
signs of contamination. If there are indications that the sediment contains hazardous 
substances, further analysis would be conducted. If high levels of contaminants are 
found, sediment removed would cease and new site would be identified and evaluated 
appropriately. To minimize the inadvertent release of hazardous substances into the 
environment, the sediment removal activities would be required to adhere to local, state 
and federal laws and regulations regarding the handling, storage and transporting of 
substances. Additionally, all heavy equipment operations in the Prado Basin would be 
required to prepare a hazardous material spill prevention plan. With the implementation 
of Mitigation Measures HAZ-1 and HAZ-2 potential adverse impacts associated with the 
release of hazardous substances into the environment would be less than significant.   

Sediment Management Project  

An analysis of the boring samples taken from the sediment deposited in the Prado 
Basin showed no detected organic chemicals, pesticides, PCBs, PAhs or hydrocarbons. 
Some total dissolved solids and inorganic nitrogen and small quantities of metals were 
identified. However, all levels were within expected background ranges for soils in 
California and are expected to not be harmful to humans, wildlife, or wildlife habitat 
(Geotechnical Report for Prado Basin Sediment Management Demonstration Project, 
Golder 2014).  
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To ensure that the sediment does not contain elevated levels of hazardous substances, 
a Water Quality Monitoring Program would be implemented to monitor the chemical 
analysis of the sediment removed from the Prado Basin. As part of the Water Quality 
Monitoring Program, sediment samples would be collected from along the sediment 
removal channel alignment. If high levels of contaminants are found, sediment removal 
would cease at the sediment removal channel and new site for sediment removal would 
be identified and evaluated appropriately. With the implementation of the Water Quality 
Monitoring Program the potential impact of long term exposure to hazardous materials 
would be less than significant.  

The construction and operation of the Sediment Management Project would require the 
operation of heavy equipment in the Prado Basin. The operation of the heavy 
equipment would involve the handling of incidental amounts of hazardous substances 
such as fuels and oil.  To minimize the inadvertent release of hazardous substances 
into the environment, the Sediment Management Project would be required to adhere to 
local, state and federal laws and regulations regarding the handling, storage and 
transporting of substances. Additionally, all heavy equipment operations in the Prado 
Basin would be required to prepare a hazardous material spill prevention plan. With the 
implementation of Mitigation Measures HAZ-1 and HAZ-2 potential adverse impacts 
associated with the release of hazardous substances into the environment would be 
less than significant.   

Alternative 3: Reduced Water Surface Elevation  

Planned Deviation  

Under Alternative 3, a reduced amount of water would be stored in the conservation 
buffer pool. The reduced amount of water would not increase or decrease the potential 
for inadvertent release of hazardous materials into environment. The level of potential 
impact to expose hazardous substances into the environment would be the same as the 
Proposed Action. There would be no potential for the release of hazardous material into 
the environment.    

The potential for the release of hazardous substances in the environmental from 
sediment removal activities at the OCWD Diversion Channel would be the same as the 
Proposed Action. With onsite inspection and implementation of Mitigation Measures 
HAZ-1 and HAZ-2 potential adverse impacts associated with the release of hazardous 
substances into the environment would be less than significant.   

Sediment Management Project  

Under Alternative 3, the sediment would be removed from the same sediment removal 
channel. The potential for the sediment to contain elevated levels of contaminants 
would be low. Similar to the Proposed Action, a Water Quality Monitoring Program 
would be implemented to monitor the chemical analysis of the sediment removed from 
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the Prado Basin. To minimize the inadvertent release of hazardous substances into the 
environment, the Sediment Management Project would be required to adhere to local, 
state and federal laws and regulations regarding the handling, storage and transporting 
of substances. With the implementation of Mitigation Measure HAZ-1 and HAZ-2 
potential adverse impacts associated with the release of hazardous substances into the 
environment would be less than significant.   

Alternative 4: Heavy Equipment Excavation  

Planned Deviation  

Under Alternative 4, the level for potential release hazardous substances into the 
environment would be the same as the Proposed Action. There would be no potential 
for the release of hazardous material into the environment.    

The potential for the release of hazardous substances in the environmental from 
sediment removal activities at the OCWD Diversion Channel would be the same as the 
Proposed Action. With onsite inspection and implementation of Mitigation Measures 
HAZ-1 and HAZ-2 potential adverse impacts associated with the release of hazardous 
substances into the environment would be less than significant.   

Sediment Management Project  

Under Alternative 4, the sediment would be removed from the same sediment removal 
channel. The potential for the sediment to contain elevated levels of contaminants 
would be low. Similar to the Proposed Action, a Water Quality Monitoring Program 
would be implemented to monitor the chemical analysis of the sediment removed from 
the Prado Basin. 

Under Alternative 4, all of the sediment material would be excavated by heavy 
construction equipment. Compared to the Proposed Action there would be a greater 
amount of heavy equipment operating and increased potential for the inadvertent 
release of hazardous substances into the environment.  Similar to the Proposed Action, 
Alternative 4 would be required to adhere to local, state and federal laws and 
regulations regarding the handling, storage and transporting of substances and would 
be required to prepare a hazardous material spill prevention plan. With the 
implementation of Mitigation Measures HAZ-1 and HAZ-2 the potential impact 
associated with the release of hazardous substances into the environment would be 
less than significant.   

Alternative 5: Planned Deviation 505 ft. with No Federal Action for Sediment 
Management Project.  

Under Alternative 5, the level for potential release hazardous substances into the 
environment would be the same as the Proposed Action. The Planned Deviation would 
not release of hazardous material into the environment.  The potential for the release of 
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hazardous substances in the environmental from sediment removal activities at the 
OCWD Diversion Channel would be the same as the Proposed Action. With onsite 
inspection and implementation of Mitigation Measures HAZ-1 and HAZ-2 potential 
adverse impacts associated with the release of hazardous substances into the 
environment would be less than significant.   

Alternative 6: No Planned Deviation with Federal Action for Sediment 
Management Project 

The potential for the release of hazardous substances in the environmental would be 
the same as the Proposed Action. With the implementation of Water Quality Monitoring 
Program and Mitigation Measures HAZ-1 and HAZ-2 potential adverse impacts 
associated with the release of hazardous substances into the environment would be 
less than significant.   

Mitigation Measures  

HAZ-1: During construction and operation of the project all local, state and federal 
regulations will be complied with regarding to the transportation, handling, and storage 
of hazardous substances.  

HAZ-2: At each work area involving the operation of heavy equipment and handling and 
storage of hazardous substances, a Hazardous Material Spill Prevention Plan will be 
prepared. The Hazardous Material Spill Prevention Plan shall contain contingency plans 
in the event of an accidental release into the environment.   

Level of Impact 

Alternative 1: No impact  

Alternative 2: Less than significant adverse impact with Mitigation Measure HAZ-1 and 
HAZ-2.  

Alternative 3: Less than significant adverse impact with Mitigation Measure HAZ-1 and 
HAZ-2.  

Alternative 4: Less than significant adverse impact with Mitigation Measure HAZ-1 and 
HAZ-2.  

Alternative 5: Less than significant adverse impact with Mitigation Measure HAZ-1 and 
HAZ-2.  

Alternative 6: Less than significant adverse impact with Mitigation Measure HAZ-1 and 
HAZ-2.  

Impact HAZ-2: Would the project impair implementation of or physically interfere 
with an adopted emergency response plan or emergency evacuation plan? 

Alternative 1: No Federal Action/No Project  
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Under the No Federal Action/No Project Alternative, the Planned Deviation and 
sediment removal activities would not be implemented. There would be no activities 
occurring in Prado Basin that could potential interfere with the evacuation of Prado 
Basin in the event an emergency occurs. 

Alternative 2: Proposed Action  

Planned Deviation  

Presently, operations at Prado Dam are conducted in accordance with the Prado Dam 
Water Control Plan.  In the event of pending storms and flood control capacity would be 
needed in the Prado Dam, the impounded water in the buffer pool would be released in 
accordance with approved Prado Dam Reservoir Water Control Plan. Implementation of 
the Planned Deviation would be consistent with the ongoing flood risk management 
operations at Prado Dam and would be implemented in a manner that would not have 
any adverse impacts on flood risk management operations at the dam. 

The OCWD Diversion Channel could be subject to events, such as earthquakes, wild 
land fire or flooding that could require evacuation of workers from the study area. 
Because there would be minimal construction equipment and employees involved, the 
sediment removal activities would be able to demobilize quickly in the event evacuation 
is needed. Potential emergency evacuation impacts would be less than significant.   

Sediment Management Project  

The study area could be subject to events, such as earthquakes, wild land fire or 
flooding that could require evacuation of workers from the study area. Prior to the start 
of construction OCWD would prepare an emergency evacuation plan that would contain 
procedures for the demobilization of construction equipment and personnel from the 
Prado Basin in the event of a pending significant storm event or other emergency that 
jeopardizes the safety of personnel or equipment. With the implementation of Mitigation 
Measure HAZ-3 potential emergency evacuation impacts would be less than significant.  

Alternative 3: Reduced Surface Water Elevation Alternative  

Planned Deviation  

Under Alternative 3, a reduced amount of water would be stored in the conservation 
buffer pool. Similar the Proposed Action, the impounded water would be managed in 
accordance with the Prado Dam Reservoir Water Control Plan and would be 
implemented in a manner that would not have any adverse impacts on flood operations 
at Prado Dam. The level of potential impact would be the same as the Proposed Action 
and would be less than significant. 
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Potential emergency evacuation impacts associated with sediment removal activities at 
would be less than significant.  

Sediment Management Project  

Same as the Proposed Action, emergency evacuation plans would be prepared to 
evacuate personnel and equipment form the study area in the event of an emergency. 
With implementation of Mitigation Measures HAZ-3 potential emergency evacuation 
impacts would be less than significant. 

Alternative 4: Heavy Equipment Excavation  

Planned Deviation  

Under Alternative 4, the level of potential for conflicts with existing emergency 
evacuation plans would be the same as the Proposed Action and would be less than 
significant. Potential emergency evacuation impacts associated with sediment removal 
activities at the OCWD Diversion Channel would be at the same level as the Proposed 
Action and would be less than significant.  

Sediment Management Project  

Same as the Proposed Action, emergency evacuation plans would be prepared to 
evacuate personnel and equipment form the study area in the event of an emergency. 
With implementation of Mitigation Measures HAZ-3 potential emergency evacuation 
impacts would be less than significant. 

Alternative 5: Planned Deviation 505 ft. with No Federal Action for Sediment 
Management Project.  

Under Alternative 5, the level of potential for conflicts with existing emergency 
evacuation plans from the Planned Deviation would be the same as the Proposed 
Action and would be less than significant. Potential emergency evacuation impacts 
associated with sediment removal activities at the OCWD Diversion Channel would be 
at the same level as the Proposed Action and would less than significant. 

Alternative 6: No Planned Deviation with Federal Action for Sediment 
Management Project 

Same as the Proposed Action, emergency evacuation plans would be prepared to 
evacuate personnel and equipment form the study area in the event of an emergency. 
With implementation of Mitigation Measures HAZ-3 potential emergency evacuation 
impacts would be less than significant. 

Mitigation Measure 

HAZ-3: Prior to the start of construction OCWD will prepare and Emergency Evacuation 
Plan that contains procedures for the demobilization of construction equipment and 
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evacuation of personnel from the study area in the event of a pending significant storm 
event or other emergency that jeopardizes the safety of personnel or equipment.  

Level of Impact 

Alternative 1: No impact  

Alternative 2: Less than significant adverse impact with Mitigation Measures HAZ-3. 

Alternative 3: Less than significant adverse impact with Mitigation Measures HAZ-3. 

Alternative 4: Less than significant adverse impact with Mitigation Measures HAZ-3. 

Alternative 5: No impact  

Alternative 6: Less than significant adverse impact with Mitigation Measures HAZ-3. 

IMPACT HAZ-3: Would the project expose people or structures to a significant 
risk of loss, injury or death involving wild land fires? 

Alternative 1: No Federal Action/No Project  

Under the No Federal Action/No Project Alternative, the Planned Deviation and 
sediment removal activities would not be implemented. The Prado Basin would continue 
to have moderate potential for wild land fire impacts.   

Alternative 2: Proposed Action  

Planned Deviation  

The implementation of the Planned Deviation or sediment removal activities at the 
OCWD Diversion Channel would not increase the risk for the wild land fire impacts. 
Potential wild land fire impacts would be less than significant.   

Sediment Management Project  

The implementation of the Sediment Management Project would not involve any 
materials that would substantially increase the risk for wild land fire impacts. All potential 
flammable substances would be handled in accordance with local, states and federal 
laws and regulations. The implementation of the Sediment Management Project would 
not require any road closures that would increase fire response times to the study area. 
The Sediment Management Project would be required to coordinate with Corps on 
potential wild land fire impacts that might have the potential to require evacuation of the 
study area. In the event that evacuation is required procedures established in the 
projects emergency evaluation plan would be followed. With the implementation of 
Mitigation Measure HAZ-3 the potential for wild land fire impacts would be less than 
significant.  

Alternative 3: Reduced Water Surface Elevation  

Planned Deviation  
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Under Alternative 3, a reduced amount of water would be stored in the conservation 
buffer pool. The reduced amount of water would not increase or decrease the potential 
risk for wild land fire impacts. The level of impact for potential wild land fire impacts 
would be the same as the Proposed Action. There would be no risk for wild land fire 
impacts. Under Alternative 3, the level of potential wild land fire impacts from sediment 
removal activities at the OCWD Diversion Channel would be same as the Proposed 
Action. Potential wild land fire impacts would be less than significant.   

Sediment Management Project  

Under Alternative 3, the level of potential wild land fire impacts would be same as the 
Proposed Action. With the implementation of Mitigation Measure HAZ-3 the potential for 
wild land fire impacts would be less than significant.   

Alternative 4: Heavy Equipment Excavation Alternative  

Planned Deviation  

Under Alternative 4, the level of potential wild land fire impacts would be same as the 
Proposed Action. There would be no risk for wild land fire impacts. Under Alternative 4, 
the level of potential wild land fire impacts from sediment removal activities at the 
OCWD Diversion Channel would be same as the Proposed Action. Potential wild land 
fire impacts would be less than significant.    

Sediment Management Project  

Under Alternative 4, heavy equipment would only be used to remove sediment from 
Prado Basin. The use of heavy equipment in lieu of hydraulic dredge would not increase 
or decrease the potential for wild land fire impacts. The level of impact for potential wild 
land fire impacts would be same as the Proposed Action. With the implementation of 
Mitigation Measure HAZ-3 the potential for wild land fire impacts would be less than 
significant.   

Alternative 5: Planned Deviation 505 ft. with No Federal Action for Sediment 
Management Project.  

The implementation of the Planned Deviation would not involve any activities would 
increase the risk for the wild land fire impacts. There would be no risk for wild land fire 
impacts.  Under Alternative 5, the level of potential wild land fire impacts from sediment 
removal activities at the OCWD Diversion Channel would be same as the Proposed 
Action. Potential wild land fire impacts would be less than significant.    
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Alternative 6: No Planned Deviation with Federal Action for Sediment 
Management Project 

The level of impact for potential wild land fire impacts would be same as the Proposed 
Action. With the implementation of Mitigation Measure HAZ-3 the potential for wild land 
fire impacts would be less than significant.   

Mitigation Measures  

Mitigation Measure HAZ-3 is required. 

Level of Impact 

Alternative 1: No impact  

Alternative 2: Less than significant adverse impact with Mitigation Measure HAZ-3.   

Alternative 3: Less than significant adverse impact with Mitigation Measure HAZ-3. 

Alternative 4: Less than significant adverse impact with Mitigation Measure HAZ-3. 

Alternative 5: No impact 

Alternative 6: Less than significant adverse impact with Mitigation Measure HAZ-3. 
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 Hydrology 

The following analysis is based on the following technical reports; Appendix F-1-Prado 
Dam, Appendix F-2- Upstream Santa Ana River Morphology Trends Between elevation 
498 ft. and elevation 505 ft. and Appendix F-3 Upstream Affects to Santa Ana River 
from Water Conservation Activities at Prado Basin and Downstream Affects to Santa 
Ana River from Water Conservation Activities at Prado Basin. All of the technical reports 
prepared for the Planned Deviation by Scheevel Engineering in June and July of 2015. 
All three reports are presented in their entirety in Appendix F. 

Affected Environment 

Prado Basin is located within the Santa Ana River Watershed. The watershed is 
approximately 2,650 square miles and is the drainage area for lands in Riverside 
County, San Bernardino County and Orange County.  There are four major tributaries 
that drain into the Prado Basin; Santa Ana River, Chino Creek, Cucamonga Creek 
(which flows into Mill Creek) and Temescal Wash. All of these water bodies converge 
upstream of Prado Dam. As a result of a combination of high groundwater, ongoing 
upstream waste water treatment plant effluent and irrigation runoff, perennial flows 
occur through Prado Basin during periods even when there is rainfall runoff.  

The primary purpose of Prado Dam is flood risk management. Additionally, the dam 
also provides water conservation beneficial uses. Through a joint agreement with 
OCWD and the Corps, the Corps temporarily stores water behind Prado Dam in the 
buffer pool up to elevation 498 ft. during the flood season and elevation 505 ft. during 
the non-flood season for groundwater recharge purposes. The Corps in cooperation 
with OCWD releases water at controlled rates that allow OCWD to divert the flows into a 
series of recharge basins located downstream of Prado Basin to help replenish the 
Orange County Groundwater Basin.   

Santa Ana River   

The Santa Ana River is the most prominent hydrologic feature within the Santa Ana 
River Watershed. The Santa Ana River is over 100 miles in length and has over 50 
contributing tributaries. The headwaters for the Santa Ana River are in the San 
Bernardino Mountains. The river flows in a southwesterly direction where it is joined by 
Chino Creek, Mills Creek and Temescal Wash near Prado Dam. During the winter 
months there can be constant basefow that goes through the dam at a rate ranging 
between 150 to 300 cfs. In the drier summer months with hardly any observed rainfall 
events, baseflow is reduced to about 80 to 100 cfs. 

Downstream of Prado Dam, the Santa Ana River is divided into three geomorphic 
segments.  The first segment commences near Prado Dam and ends at Weir Canyon 
Road. This segment is referred to as Reach 9 and is mostly a natural channel with 
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braided and meandering patterns and a relatively steep longitudinal slope compared to 
the remainder of the lower Santa Ana River.   

The second geomorphic segment is the groundwater recharge reach, extending from 
Weir Canyon Road to the SR 22 Freeway. This section has a natural bed, but the banks 
have been significantly modified. The river in this reach is contained within a trapezoidal 
channel with a bottom width of about 325 ft. Several drop and grade control structures 
were constructed in this reach to help maintain the river slope and to prevent 
degradation. Additionally, temporary sand levees are regularly constructed and 
maintained in this reach by OCWD to enhance infiltration of the river water into the 
groundwater basin.  

The final geomorphic segment is located between the downstream end of the recharge 
reach and the Pacific Ocean. This reach has a mild longitudinal slope and has been 
converted to a trapezoidal shape. A portion of the channel is concrete lined. The first 
segment of this reach extends through a golf course. A hardscape channel exists under 
the golf course fill. Below the golf course to Adams Avenue, the channel is fully lined. 
Below Adams Avenue the channel has a natural riverbed with concrete lined earthen 
levees that are subject to tidal fluctuations and prone to sediment deposition depending 
on flood flows and tidal patterns.  

Prado Basin Groundwater Management Zone 

The Prado Basin Groundwater Management Zone is generally defined by the 566 ft. 
elevation within the Prado Basin. The groundwater management zone extends from 
Prado Dam up to near where Central Avenue crosses over Chino Creek to where Mill 
Creek becomes Cucamonga Creek, and to the concrete lined portion of Temescal 
Wash. The Prado Basin Management Zone encompasses the Prado Basin including the 
OCWD Prado constructed wetland facility. The flood risk management operations 
behind Prado Dam along with an extremely shallow groundwater table and a very thin 
aquifer significantly affect the surface flows and subsurface flows in the Prado Basin 
Management Zone. There is little groundwater storage in the Prado Basin Management 
Zone. Any groundwater in storage is forced to the surface because the Prado Dam 
footing extends to bedrock and subsurface flows cannot pass through the barrier 
created by the dam and surrounding hills.  

Regulatory Framework  

Federal  

Clean Water Act 

The objectives of the Clean Water Act are to restore and maintain the chemical, 
physical, and biological integrity of Waters of the United States. The Clean Water Act 
establishes basic guidelines for regulating discharges of pollutants into the Waters of 
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the United States and requires states to adopt water quality standards to protect health, 
enhance the quality of water resources and to develop plans and programs to 
implement the Act.  Below is a discussion of sections of the Clean Water Act that are 
relevant to the Planned Deviation and Sediment Management Demonstration Project.  

Section 401 

Section 401 of the Clean Water Act requires an applicant for a federal permit that 
involves a discharge into Waters of the United States to obtain certification that the 
discharges will not result in adverse water quality impacts. This process is known as the 
Water Quality Certification. For projects in Riverside County, the Santa Ana Regional 
Water Quality Control Board (RWQCB) issues Section 401 Water Quality Certifications. 

Section 402 

Section 402 of the Clean Water Act established the National Pollution Discharge 
Elimination System (NPDES) to control water pollution by regulating point sources that 
discharge pollutants into Waters of the United States. In the State of California, the EPA 
has authorized the State Water Resources Control Board (SWRCB) the permitting 
authority to implement the NPDES program. The State Water Resources Control Board 
issues two baseline general permits, one for industrial discharges and one for 
construction activities (General Construction Permit). Additionally, NPDES Program 
includes the long-term regulation of storm water discharge from medium and large cities 
through the MS4 Permit. The County of Riverside is the primary permit holder of the 
MS4 permit and the cities in Riverside County are co-permittees.  

Short-Term Storm Water Management  

Under the General Construction Permit, storm water discharges from construction sites 
with a disturbed area of one or more acres are required to either obtain individual 
NPDES permits for storm water discharges or be covered by the Construction General 
Permit. Coverage under the Construction General Permit is accomplished by 
completing and filing a Notice of Intent with the SWRCB. Each applicant under the 
Construction General Permit must ensure that a Storm Water Pollution Prevention Plan 
(SWPPP) is prepared prior to grading and is implemented during construction. The 
primary objective of the SWPPP is to identify, construct, implement, and maintain Best 
Management Practices (BMPs) to reduce or eliminate pollutants in storm water 
discharges and authorized non-storm water discharges from the construction site during 
construction. BMPs include; programs, technologies, processes, practices, and devices 
that control, prevent, remove, or reduce pollution.  

Long-Term Storm Water Management  

On October 22, 2012 the updated Water Quality Management Plan (WQMP), a 
guidance document for the Santa Ana Region of Riverside County was approved by the 
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State Regional Water Quality Board as part of the approval of the County of Riverside 
4th Term Municipal NPDES Permit for Area Wide Urban Storm Water Runoff. Under the 
4th Term Municipal NPDES Storm Water Permit, construction projects are defined as 
Priority Development Projects or Other Development Projects based on the type of 
project and/or level of development intensity. Based on the classification of the project, 
a Priority Water Quality Management Plan, Non-Priority Water Quality Management 
Plan or no Water Quality Management Plan may be required.  

Priority Projects  

A Project is considered a Priority Development Project if it meets any one of the 
following criteria;  

• New development projects that create 10,000 square feet or more of impervious 
surface. Automotive repair shops.  

• Restaurants where the land area of development is 5,000 square feet or more 
including parking area.  

• Hillside development greater than 5,000 square feet. 

• Impervious surface of 2,500 square feet or more located within, directly adjacent 
to (within 200 feet), or discharging directly into receiving waters within 
Environmentally Sensitive Areas.  

• Parking lots 5,000 square feet or more including associated drive aisle, and 
potentially exposed to urban storm water runoff.  

• All significant redevelopment projects, where significant redevelopment is defined 
as the addition or replacement of 5,000 or more square feet of impervious 
surface on an already developed site.  

• Retail Gasoline Outlets This category includes Retail Gasoline Outlets that meet 
the following criteria: 5,000 square feet or more, or (b) a projected Average Daily 
Traffic (ADT) of 100 or more vehicles per day. 

A project that meets any one of the criteria for a Priority Development Project is required 
to prepare Project-Specific WQMP based on the approved County of Riverside WQMP. 
The Project-Specific WQMP is required to demonstrate that project would be able to 
infiltrate, harvest, evapotranspire or otherwise treat runoff generated from an 85th 
percentile storm over a 24 hour period. The WQMP requires that Low Impact 
Development (LID) site design principles be incorporated into the project to reduce and 
retain runoff to the maximum extent practicable. Such LID site design principles include; 
but are not limited to, minimizing impervious areas, and designing impervious areas to 
drain to pervious areas. 
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Other Development Projects 

Certain projects that do not meet the Priority Development Project criteria are 
considered Other Development Projects and require incorporation of appropriate LID 
principles, source control, and other BMPs which may or may not include Treatment 
Control BMPs.  

Watershed Protection Projects  

Watershed Protection Projects, in the context of storm water management, are 
constructed to prevent economic, social, and environmental damage to the watershed, 
including receiving waters, by providing the following:  

• Water quality protection by the proper management of storm water and 
floodplains  

• Flood risk reduction to adjacent land uses, stored matter, and stockpiled material  

• Elimination of the comingling of storm water and hazardous materials  

• Erosion Mitigation  

• Restoration of Rivers and Ecosystems  

• Groundwater Recharge  

• Creation of new open space and wetlands  

• Programs for water conservation, storm water capture and management  

• Retrofit projects constructed to improve water quality  

Watershed Protection Projects provide an important environmental benefit toward 
protecting beneficial uses of waters by preventing storm water from mobilizing pollutant 
loads and/or managing pollutant sources into receiving waters from adjacent land uses. 
Any potential impacts upon the environment from Watershed Protection Projects are 
mitigated through required compliance with CEQA, the United States Army Corps of 
Engineers 404 Permits, RWQCB Section 401 Water Quality Certification and California 
Department of Fish and Game Section 1602 Streambed Alteration Agreements. 
Additionally, Watershed Protection Projects are not considered development projects as 
they do not involve any post-construction human use or activity, and have no associated 
pollutants of concern. Consequently, these projects do not require the preparation of a 
Project-Specific WQMP.  

Section 404 

Section 404 of the Clean Water Act established a permitting program to regulate the 
discharge of dredged or filled material into waters of the United States. The permitting 
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program is administered by the Corps of Engineers and is enforced by the 
Environmental Protection Agency.  

Section 303 (d) Water Bodies  

Under Section 303 (d) of the Clean Water Act, the Regional Water Quality Control 
Board is required to develop a list of impaired water bodies.  Each of the individual 
Regional Water Quality Control Boards is responsible for establishing priority rankings 
and developing action plans, referred to as total maximum daily loads (TMDLs) to 
improve water quality of water bodies included in the 303(d) list.   

State  

Porter Cologne Water Quality Control Act 

The Porter Cologne Water Quality Act of 1967 requires the SWRCB and the nine 
RWQCBs to adopt water quality criteria for the protection and enhancement of Waters 
of the State of California, including both surface waters and groundwater. The SWRCB 
sets statewide policy and together with the RWQCB, implements state and federal 
water quality laws and regulations. Each of the nine regional boards adopts a Water 
Quality Control Plan or Basin Plan. 

Regional Water Quality Control Board 

The water quality of the Santa Ana River and the Prado Basin are under the jurisdiction 
of the Santa Ana Region Regional Water Quality Control Board. The Santa Ana Region 
Basin Plan (Basin Plan) designates beneficial uses for waters in the Santa Ana River 
Watershed and provides quantitative and narrative criteria for a range of water quality 
constituents applicable to certain receiving water bodies in order to protect beneficial 
uses. The beneficial uses established in the Basin Plan are shown in Table 51. 

Table 51: Description of Beneficial Uses 

Abbreviation Beneficial Use 

GWR Groundwater Recharge waters are used for natural or artificial recharge of 
groundwater for purposes that may include, but are not limited to, future 
extraction, maintaining water quality or halting saltwater intrusion into freshwater 
aquifers.  

REC 1 Water Contact Recreation waters are used for recreational activities involving 
body contact with water where ingestion of water is reasonably possible. These 
uses may include, but are not limited to swimming, wading, water skiing, skin and 
scuba diving, surfing, whitewater activities, fishing and use of natural hot springs.  

REC 2 Non-Contact Water Recreation waters are used for recreational activities 
involving proximity to water, but not normally body contact with water where 
ingestion of water would be reasonably possible. These uses may include, but 
are not limited to picnicking, sunbathing, hiking, beachcombing, camping, 
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Abbreviation Beneficial Use 

boating, tide pool and marine life study, hunting, sightseeing and aesthetic 
enjoyment in-conjunction with the above activities.  

WARM Warm waters support warm water ecosystems that may include but are not 
limited to, preservation and enhancement of aquatic habitats, vegetation, fish, 
and wildlife, including invertebrates.  

LWARM Limited Warm Freshwater Habitat waters support warm water ecosystems which 
are severely limited in diversity and abundance.  

COLD Cold Freshwater habitat waters support coldwater ecosystems. 

BIOL Preservation of Biological Habitats of Special Significance waters support 
designated areas of habitats. 

WILD Wildlife Habitat waters support wildlife habitats that may include, but are not 
limited to the preservation and enhancement of vegetation and prey species 
used by waterfowl and other wildlife. 

RARE Rare, Threatened or Endangered Species (RARE) waters support habitats 
necessary for the survival and successful maintenance of plant or animal species 
designated under state or federal law as rare, threatened or endangered. 

MUN Municipal and Domestic Supply waters are used for community, military, 
municipal or individual water supply systems. These uses may include, but are 
not limited to drinking water supply. 

AGR Agricultural Supply waters are used for farming, horticulture or ranching. These 
uses may include, but are not limited to irrigation, stock watering, and support of 
vegetation for range grazing.  

IND  Industrial Service Supply waters are used for industrial activities that do not 
depend primarily on water quality. These uses may include, but are not limited to 
mining, cooling water supply, hydraulic conveyance, gravel washing, fire 
protection and oil well depressurization. 

PROC Industrial Process Supply waters are used for industrial activities that depend 
primarily on water quality. These uses may include, but are not limited to, 
process water supply and all uses of water related to product manufacture or 
food preparation.   

NAV Navigation waters are used for shipping, travel, or other transportation by private, 
commercial or military vessels.  

POW Hydropower Generation waters are used for hydroelectric power generation. 

COMM Commercial and Sport fishing waters are used for commercial or recreational 
collection of fish or other organisms  

EST Uses of water that support estuarine ecosystems including, but not limited to 
preservation or enhancement of estuarine habitats, vegetation, fish, shell fish or 
wildlife.  
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Abbreviation Beneficial Use 

MAR Use of water that support marine ecosystems including, but not limited to, 
preservation or enhancement of marine habitats, vegetation such as kelp, fish, 
shell fish or wildlife. 

SPWN Use of water that support high quality aquatic habitats suitable for reproduction 
and early development of fish. 

SHELL Use of water that support habitats suitable for the collection of filter-feeding 
shellfish for human consumption, commercial or sports purposes.  

Beneficial Uses  

The beneficial uses for Santa Ana River Reach 2 and 3 are shown in Table 52 and the 
beneficial uses for the Prado Basin Management Zone are shown in Table 53. 

Table 52: Surface Water Beneficial Uses 

 Santa Ana River 
Reach 3 

Santa Ana River 
Reach 2 

GWR X X 
REC-1 X X 
REC-2 X X 
WARM X X 
WILD X X 
RARE X X 
AGR X X 
COMM NL NL 
MAR NL NL 
MUN NL NL 
IND NL NL 
PROC NL NL 

Table 53: Groundwater Basins Beneficial Uses 
 GWR REC-

1 
REC-
2 

WARM WILD RARE AGR COMM MAR MUN IND PROC 

Prado Basin 
Management 
Zone 

NL X X X X X X NL NL NL NL NL 

X-Present or Potential Beneficial Uses    NL – Not Listed 
I-intermittent beneficial Use 

Water Quality Objectives 

The Basin Plan establishes Water Quality Objectives for water bodies within the Santa 
Ana River Watershed. The water quality objectives for Santa Ana River Reach 2 and 3 
and the Prado Basin Management Zone are shown in Table 54. 
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Table 54: Water Quality Objectives (mg/L) 
Reach TDS HARD Sodium Chloride Nitrogen Sulfate Oxygen Demand 

Santa Ana 
River Reach 2  

650 NL NL NL NL NL NL 

Santa Ana 
River Reach 3 

700 350 110 140 10 150 30 

Prado Basin 
Management 
Zone 

NL NL NL NL NL NL NL 

NL- Not Listed 

Section 303 (d) Water Bodies  

Under Section 303 (d) of the Clean Water Act, the State Regional Water Quality Control 
Board is required to develop a list of impaired water bodies.  Each of the individual 
Regional Water Quality Control Boards are responsible for establishing priority rankings 
and developing action plans, referred to as total maximum daily loads (TMDLs) to 
improve water quality of water bodies included in the 303(d) list.  A is listing of 303(d) 
impaired water bodies within the study area in shown in Table 55.  

Table 55: Impaired Water Bodies 

Water Body Impairment 

Santa Ana River, Reach 3 Copper, lead, pathogens 

Santa Ana River, Reach 2 Indicator bacteria 

Thresholds of Significance  

• Would the project violate Regional Water Quality Control Board Water Quality 
standards or waste discharge standards? 

• Would the project substantially alter the existing drainage pattern of the site or 
area, including through the alteration of the course of a stream or river, in a 
manner which will result in substantial erosion or siltation on or off site? 

• Would the project substantially alter the existing drainage pattern of the site or 
area, including through the alteration of the course of a stream or river, or 
substantially increase the rate or amount of surface runoff in a manner which will 
result in flooding on or offsite? 

• Would the project create or contribute runoff which will exceed the capacity of 
existing or planned storm water drainage systems or provide substantial 
additional sources of polluted runoff? 
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• Would  the project place within a 100 year flood hazard structures which will 
impede or redirect flood flows or expose people or structures to a significant risk 
of loss, injury or death involving flooding, including flooding as a result of the 
failure of a levee or dam? 

Environmental Consequences  

IMPACT HWQ-1: Would the project violate Regional Water Quality Control Board 
Water Quality standards or waste discharge standards. 

Alternative 1: No Federal Action/No Project  

Under the No Federal Action/No Project Alternative, the Planned Deviation and 
sediment removal activities would not be implemented. No construction activity would 
occur and there would be no potential conflicts with water quality standards in the Basin 
Plan.  

Alternative 2: Proposed Action 

Planned Deviation  

The Planned Deviation would increase the level of pooling and days of inundation within 
the Prado Basin. The stored water would help to dilute surface water by allowing 
sediments and other constituents to drop out. The Planned Deviation would impound 
more water for a longer period of time and there would be an increase in dilution during 
the flood season compared to the existing operations. The Santa Ana Region Basin 
Plan establishes water quality objectives and beneficial uses for all water bodies 
draining into Prado Basin. Compliance with the water quality objectives and beneficial 
uses would ensure that the additional stored water in the basin would not introduce new 
sources of pollution that would exceed water quality standards in the Basin Plan. No 
conflicts with the Basin Plan would occur.  

The sediment removal activities at the OCWD Diversion Channel would not discharge 
any substances into the diversion channel that would violate Regional Water Control 
Board Standards or be in conflict with Beneficial Uses or Water Quality Objectives 
established in the Basin Plan. The sediment removal activities would involve the 
operation of the heavy equipment in the OCWD Diversion Channel. The operation of the 
heavy equipment would involve the handling of incidental amounts of hazardous 
substances such as fuels and oil, which could have the potential to be inadvertently 
released into river. To minimize adverse water quality impacts Mitigation Measures 
HAZ-1 and HAZ-2 would be implemented. 

Sediment Management Project  

The Sediment Management Project would remove sediment from the Prado Basin by a 
combination of dry excavation and hydraulic dredging methods and would deposit it in 
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an offsite location. There would not be any sediment removed from Prado Basin that 
would be directly discharged into any water body.  

Prior to excavation boring samples would be taken and analyzed to confirm that 
hazardous substances and elevated levels total dissolved solids, heavy metals, bacteria 
other substances are not present to insure that there would be no conflicts in meeting 
water quality standards established in the Basin Plan. Through the implementation of 
the water quality monitoring program, OCWD would ensure that there would not be any 
conflicts with the Basin Plan.  

Implementation of the Sediment Management Project would involve construction the 
operation of the heavy equipment in the Santa Ana River. The operation of the heavy 
equipment would involve the handling of incidental amounts of hazardous substances 
such as fuels and oil, which could have the potential to be inadvertently released into 
river. To minimize adverse water quality impacts Mitigation Measures HAZ-1 and HAZ-2 
would be implemented. 

Alternative 3: Reduced Water Surface Elevation 

Planned Deviation  

Under Alternative 3, a reduced amount of water would be stored in the conservation 
buffer pool. The reduced amount of water would not increase or decrease the potential 
conflicts with the Regional Water Quality Control Board Basin Plan. The level of 
potential conflicts with the Basin Plan would be same as the Proposed Action. No 
conflicts with the Basin Plan would occur. Potential water quality impacts associated 
with the removal sediment from the OCWD Diversion Channel would be the same as 
the Proposed Action. Mitigation Measures HAZ-1 and HAZ-2 would be required.  

Sediment Management Project  

Under Alternative 3, the level of potential conflicts with the Basin Plan would be same 
as the Proposed Action and would be less than significant.  Mitigation Measures HAZ-1 
and HAZ-2 would be required. 

Alternative 4: Heavy Equipment Excavation 

Planned Deviation  

Under Alternative 4, the level of potential conflicts with the Basin Plan would be same 
as the Proposed Action. No conflicts with the Basin Plan would occur. Potential water 
quality impacts associated with the removal sediment from the OCWD Diversion 
Channel would be the same as the proposed Action. Mitigation Measures HAZ-1 and 
HAZ-2 would be required.  
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Sediment Management Project  

Under Alternative 4, the sediment would be removed with heavy construction equipment 
and stockpiled at the sediment storage site. Similar to the Proposed Action, prior to 
excavation boring samples would be taken from the sediment removal channel and 
analyzed to confirm that hazardous substances and other substances are not present 
that conflict with meeting water quality standards established in the Basin Plan. Through 
the implementation of the water quality monitoring programs, OCWD would ensure that 
there would not be any conflicts with the Basin Plan.  

Implementation of the Sediment Management Project would involve construction the 
operation of the heavy equipment in the Santa Ana River. The operation of the heavy 
equipment would involve the handling of incidental amounts of hazardous substances 
such as fuels and oil, which could have the potential to be inadvertently released into 
river. To minimize adverse water quality impacts Mitigation Measures HAZ-1 and HAZ-2 
would be implemented. 

Alternative 5: Planned Deviation 505 ft. with No Federal Action for Sediment 
Management Project.  

Under Alternative 5, the level of potential conflicts with the Basin Plan would be same 
as the Proposed Action. No conflicts with the Basin Plan would occur. Potential water 
quality impacts associated with the removal sediment from the OCWD Diversion 
Channel would be the same as the proposed Action. Mitigation Measures HAZ-1 and 
HAZ-2 would be required.  

Alternative 6: No Planned Deviation with Federal Action for Sediment 
Management Project 

Potential conflicts with the Basin Plan would be the same as the proposed Action. 
Mitigation Measures HAZ-1 and HAZ-2 would be required.  

Mitigation Measures 

Mitigation Measures HAZ- 1 and HAZ-2 are required. 

Level of Impact 

Alternative 1: No impact 

Alternative 2: Less than significant adverse impact with Mitigation Measure HAZ-1 and 
HAZ-2.  

Alternative 3: Less than significant adverse impact with Mitigation Measure HAZ-1 and 
HAZ-2.  

Alternative 4: Less than significant adverse impact with Mitigation Measure HAZ-1 and 
HAZ-2.  
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Alternative 5: Less than significant adverse impact with Mitigation Measure HAZ-1 and 
HAZ-2.  

Alternative 6: Less than significant adverse impact with Mitigation Measure HAZ-1 and 
HAZ-2.  

IMPACT HWQ-2: Would the project significantly deplete groundwater supplies or 
interfere with groundwater recharge, such that there would be a net deficit in 
aquifer volume or a lowering of the local groundwater table? 

Alternative 1: No Federal Action/No Project 

Under the No Federal Action/No Project Alternative, the Planned Deviation and 
sediment removal activities would not be implemented. There would be no change to 
the existing groundwater condition in the study area. Prado Basin would continue to 
receive incoming sediment, which would reduce water conservation storage that could 
be used to replenish Orange County Groundwater Basin.  

Alternative 2: Proposed Action 

Planned Deviation  

The northern portion of Prado Basin is primarily within the CA Department of Water 
Resources (DWR) Basin 8-002.01 ‘Upper Santa Ana Valley Chino’, commonly referred 
to as the Chino Groundwater Basin.  The southern portion of Prado Basin is primarily 
within the CA DWR Basin 8-002.09 ‘Upper Santa Ana Valley Temescal’, commonly 
referred to as the Temescal Groundwater Basin (see DWR Bulletin 118 2016 Interim 
Update).    

Several Chino Groundwater Basin producers filed suit in 1975 in California State 
Superior Court to settle the problem of allocating groundwater rights in the Chino Basin. 
On January 27, 1978, the Court entered a judgment in "Chino Basin Municipal Water 
District v. City of Chino et. al."adjudicating water rights in the Chino Basin and 
establishing the Watermaster”. The Watermaster is a court-created entity established 
pursuant to the Judgment. The Judgment adjudicated all groundwater rights in Chino 
Basin and contains a physical solution to meet the requirements of water users having 
rights in or dependent upon the Chino Basin.   The judgment also appointed the 
Watermaster to account for and implement the management of the Chino Basin 
(www.cbwm.org; accessed 6-27-2017).  The Chino Basin Watermaster has prepared 
extensive groundwater studies of the Chino Basin.  A recent study of the Chino Basin 
commissioned by the Chino Basin Watermaster is the report dated October 2015 
entitled ‘2013 Chino Basin Groundwater Model Update and Recalculation of Safe Yield 
Pursuant to the Peace Agreement’ (Wildermuth Environmental, 2015).  This report 
describes a groundwater model developed for the Chino Groundwater Basin, which 
extends into the Temescal Groundwater Basin.  The report also discusses groundwater 

http://www.cbwm.org/
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conditions in the Prado Basin, and includes the following information regarding 
groundwater flow in the Prado Basin: 

• Prado Basin is an area where groundwater discharges to the Santa Ana River 
(‘Groundwater discharges into the Santa Ana River in the Prado Basin area’ 
(page 7-14)). 

• The water budget for the Chino Basin included in William J Carroll’s estimation of 
safe yield adopted in the Chino Basin Judgment included 7,200 acre-feet per 
year of groundwater outflow in Prado Basin.  

• The model of future conditions estimates groundwater outflow to streams in the 
Prado Basin area to average 15,000 acre-feet per year.   

Groundwater conditions in the Temescal Groundwater Basin are described in the 
AB3030 Groundwater Management Plan prepared by the City of Corona (Todd 
Engineers, 2008).   The Groundwater Management Plan states: “Groundwater flow in 
the Study Area is generally from the surrounding uplands toward Temescal Wash and 
then north and northwestward toward the groundwater and surface water discharge 
location at Prado Dam.”  Based on historical groundwater elevation contours, the report 
states “In the southwestern portions of the Temescal Sub basin, groundwater flows 
northeast in alluvial fan deposits toward the area of the Channel Aquifer. Groundwater 
then flows northwesterly toward the sub basin outflow at the Prado Management Area. 
Groundwater rises and leaves the basin as surface water discharges at Prado Dam” 
(Todd Engineers, 2008).  

Since Prado Basin is an area of groundwater discharge to surface water, temporarily 
increasing the elevation of surface water behind Prado Dam from 498 feet to 505 feet in 
the flood season will not increase groundwater recharge in Prado Basin.  The proposed 
action will not significantly change groundwater elevations or groundwater conditions in 
Prado Basin. The increase in the buffer pool could potentially store, on average up to 
6,000 acre feet of additional water that could be used to replenish the Orange County 
Groundwater Basin.  The Planned Deviation would have a beneficial impact on local 
groundwater supplies.  

Implementation of the sediment removal activities at the OCWD Diversion Channel 
would have no effect on underground water supplies.  

Sediment Management Project  

The Sediment Management Demonstration Project would not extract underground 
water supplies. The sediment removed from Prado Basin would slightly increase water 
conservation storage capacity within the Prado Basin which could be used to help 
replenish the Orange County Groundwater Basin. The Sediment Management 
Demonstration Project would have a beneficial impact on ground water supplies.  

Alternative 3: Reduced Water Surface Elevation  
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Planned Deviation  

Under Alternative 3, potential impacts to the groundwater basin would be the same as 
the Proposed Action. The Planned Deviation would have a beneficial impact on local 
groundwater supplies. However, compared to the Proposed Action, a reduced amount 
of water would be stored that could be used for groundwater replenishment. Same as 
the Proposed Action, implementation of the sediment removal activities at the OCWD 
Diversion Channel would have no effect on underground water supplies.  

Sediment Management Project  

Similar to the Proposed Action, the implementation of Alternative 3 would slightly 
increase water storage capacity within the Prado Basin that could be used to help 
replenish the Orange County Groundwater Basin. The Sediment Management Project 
would have a beneficial impact on ground water supplies.  

Alternative 4: Heavy Equipment Excavation 

Planned Deviation  

Under Alternative 4, the level of impacts to groundwater supplies would be the same as 
the Proposed Action. Alternative 4 would have a beneficial impact on local groundwater 
supplies and sediment removal activities at the OCWD Diversion Channel would have 
no effect on underground water supplies.  

Sediment Management Project  

Under Alternative 4, heavy equipment would only be used to remove sediment from 
Prado Basin. The use of heavy equipment in lieu of hydraulic dredge would not increase 
or decrease ground water supplies. The level of potential impacts to groundwater 
supplies would be the same as the Proposed Action and would have a beneficial impact 
on ground water supplies.  

Alternative 5: Planned Deviation 505 ft. with No Federal Action for Sediment 
Management Project.  

Same as the Proposed Action, implementation of the Planned Deviation would have a 
beneficial impact on local groundwater supplies and sediment removal activities at the 
OCWD Diversion Channel would have no effect on underground water supplies. 

Alternative 6: No Planned Deviation with Federal Action for Sediment 
Management Project 

Same as the Proposed Action, implementation of the Sediment Management Project 
would not extract underground water supplies. The sediment removed from Prado Basin 
would slightly increase water storage capacity within the Prado Basin that could be used 
to help replenish the Orange County Groundwater Basin. The Sediment Management 
Project would have a beneficial impact on ground water supplies.  
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Mitigation Measures 

No Mitigation Measures are required. 

Level of Impact 

Alternative 1: No impact 

Alternative 2: Beneficial impact 

Alternative 3: Beneficial impact  

Alternative 4: Beneficial impact  

Alternative 5: Beneficial impact  

Alternative 6: Beneficial impact  

IMPACT HWQ-3: Would the project substantially alter the existing drainage 
pattern of the site or area, including through the alteration of the course of a 
stream or river, in a manner which will result in substantial erosion or siltation on 
or off site? 

Alternative 1: No Federal Action/No Project  

Under the No Federal Action/No Alternative, the Planned Deviation and sediment 
removal activities would not be implemented. There would be no activities occurring in 
the Prado Basin that would alter existing drainage patterns or increase erosion in the 
Prado Basin.  

Alternative 2: Proposed Action  

Planned Deviation  

Sediment Deposition Impacts  

On average it is expected that the Prado Basin water surface elevation would reach or 
exceed, elevation 505 ft. one time per year. An additional volume of 10,500 acre feet of 
water during the flood for five years would be impounded under the Proposed Action. 
An additional 3,500 cubic yards of silt and clay sediments would deposit annually in 
Prado Basin. The estimated increase of 3,500 cubic yards would represent a 0.3% 
increase in the annual sedimentation volume. Once into the Prado Basin the silt and 
clay sediments would disperse over large areas due to their ability to stay suspended 
more easily than sand, gravel and cobbles. The approximate surface area of the Prado 
Basin below the 505 ft. contour is 1,890 acres. Due to turbulence in the Prado Basin 
created by wind action and tributary inflow it is anticipated that suspended clay and silt 
sediments would be distributed evenly over the entire pool area below elevation 505 ft. 
in the Prado Basin. If the silt and clay is distributed evenly across the 1,890 acres, there 
would be an average of 0.001 ft. per year of sediment deposition. Under existing 
conditions there would be approximately 0.5 to 0.7 ft. of sediment deposition annually 
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along the Santa Ana River in the Prado Basin. The amount of additional sedimentation 
would be considered negligible compared to existing baseline sedimentation rate 
between 0.5 and 0.7 feet occurring each year. While annually, the 0.001 per year 
increase in sediment deposition would be considered negligible in time it would 
cumulatively reduce water conservation storage in the Prado Basin. To ensure that 
there would be no net increase in sediment deposition occurring between elevations 
498 ft. and 505 ft. from the implementation of the Planned Deviation, OCWD would 
remove 3,500 cubic yards of sediment annually between elevations 498 ft. and 505 ft. 
over the five year period of the Planned Deviation and would deposit it in an offsite 
location outside of the Prado Basin. With the sediment removal activities there would be 
no net increase sediment deposition from the Planned Deviation.  

Erosion Impacts  

The implementation of Planned Deviation could result in increased pooling in the Prado 
Basin. One concern of the increased pooling would be potential impacts to the lower 
Santa Ana River resulting from water being released at higher rates in order to provide 
the requisite storage volume for impending storm water inflow to the Prado Basin and 
potential erosion impacts to downstream infrastructure.  Potential downstream erosion 
impacts from water release from Prado Dam would be dependent upon the flow rate 
and duration. The primary hydraulic variable which causes damaging erosion flows to a 
river system would be the velocity of the flowing water. The primary components which 
control the flow velocities are the cross sectional area of the channel, the slope of the 
channel, the roughness of the channel and the total flow passing through a given cross 
sectional area.  The Planned Deviation has the potential to affect the velocity of flows 
along the lower Santa Ana River. Ultimately the flow velocity’s impacts on sediment 
transport characteristics determine how much erosion or deposition would occur in a 
given section of the lower Santa Ana River. Prado Dam and the lower Santa Ana River 
have been designed for controlled releases up to 30,000 cubic feet per second (cfs).  
However, at this time because of ongoing construction activities occurring along Reach 
9 (Prado Dam to Weir Canyon), outside of extreme flood runoff scenarios where 10,000 
cfs discharge would be necessary release rates would generally result in flows up to 
5,000 cfs for flood risk management purpose.  

Several civil infrastructure assets exist along the lower Santa Ana River; multiple bridge 
crossings, bank stabilization features and utility crossings. The majority of these assets 
have not been affected by historical releases from Prado Dam.  

SARI Pipeline  

Historically the SARI pipeline has been threatened by channel incision in Reach 9.  The 
SARI pipeline carries brine discharge and raw sewage from Riverside and San 
Bernardino counties into Orange County. The project was completed in 2015 to protect 
and relocate the SARI pipeline/SAR crossing along Reach 9. A Reach 9 scour report 
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was prepared by Tetra Tech and HDR in 2010 to provide analysis and 
recommendations for the new locations and depths of the SARI pipeline relocation.  A 
sediment transport analysis was performed by Tetra Tech which utilized a 100 year flow 
series to estimate the total maximum scour at the SARI pipeline locations of interest.  
Included in the analysis were multiple 5,000 cfs release events and two 30,000 cfs 
release events.  The report concluded that the pipeline should be relocated to depths 
greater than 9 feet in order to protect it from future channel incision and bank erosion. 
The Planned Deviation outside of extreme flood runoff scenarios where 10,000 cfs 
discharge would be necessary would generally result in flows up to 5,000 cfs for flood 
risk management purposes, which would produce negligible channel incision at the 
SARI pipeline locations.  Based on the SARI pipeline’s new protective cover depths, no 
long-term adverse impacts to the SARI pipeline would be expected to occur from the 
Planned Deviation. 

BNSF Bridge 

The BNSF Railroad Bridge consists of 3 separate bridges with each bridge carrying one 
set of tracks.  The first bridge was constructed in 1938 as a relocation of an existing 
bridge, and was done as a part of the original Prado Dam construction.  The other 2 
bridges (immediately downstream of the 1938 bridge) were constructed in 1995.  

The bridges were designed for Prado Dam release flows (up to 30,000 cfs) but were not 
originally designed for the rate of scour occurring in Reach 9.  Currently, the BNSF 
Bridge could handle flood risk management discharge up to 10,000 cfs from Prado Dam 
as necessary.  

Improvements to the BNSF Bridge are currently being designed and would be under 
construction in 2017 – 2020.  In general, the common historic flood risk management 
releases from Prado Dam have been up to 5,000 cfs. The Planned Deviation outside of 
extreme flood runoff events that would require a discharge of 10,000 cfs from Prado 
Dam, the flood risk management discharge would be up to 5,000 cfs. Therefore it is not 
expected to increase the risk of damaging flows in the lower Santa Ana River where the 
BNSF Bridge improvements would occur.  

Green River Housing Estates, Mobile Home Park and Golf Course  

The Green River Housing Estates, Mobile Home Park and Golf Course projects include 
various forms of channel geometry modification and bank stabilization.  The majority of 
these improvements have been completed within the areas potentially affected by a 
5,000 cfs (or less) releases.  The Planned Deviation outside of extreme flood runoff 
events that would require a discharge of 10,000 cfs from Prado Dam, the flood risk 
management discharge would be up to 5,000 cfs. Therefore it is not expected to 
increase the risk of damaging flows in the lower Santa Ana River where the Green River 
Housing Estates, Mobile Home Park and Golf Course improvements would occur.  
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SR-91 Freeway  

The SR-91 Freeway parallels the lower Santa Ana River at several locations along 
Reach 9.  The lower Santa Ana River embankments nearest to the SR-91 Freeway 
have been improved by modifying the channel geometry, adding rip rap, sheet pile, 
grouted stone and derrick stone to with stand flows up to 30,000 cfs. The release rates 
proposed by the Planned Deviation would be well below the design flows (of the SR-91 
improvements.  No significant adverse impacts to the SR-91 would be expected to 
occur from the Planned Deviation. 

Sediment Removal OCWD Diversion Channel  

The sediment removal activities would occur in the OCWD Diversion Channel and 
would have minimal potential for erosion impacts. There is the potential that 
construction vehicles could transport sediment to other locations in the Prado Basin and 
to offsite locations.  To minimize potential erosion impacts Best Management Practices 
would be implemented during sediment removal activities. With the implementation of 
Mitigation Measure GEO-2 potential erosion impacts would be less than significant.  

Sediment Management Project  

Prado Basin Erosion Impacts  

The construction of the sediment removal channel, sediment storage site and access 
road would require the removal of vegetation and the uncovering of soil within the study 
area. The uncovering of soils would increase the potential for water and wind erosion 
impacts. Additionally, construction equipment and vehicles operating within the study 
area could transport sediment to offsite locations. The sediment removal activities would 
be required to obtain coverage under a General Construction Permit by the Water 
Resources Control Board and prepare a Storm Water Pollution Prevention Plan to 
minimize potential erosion impacts. Additionally, after the Sediment Management 
Project is completed, areas disturbed by the project would be established with native 
vegetation to minimize long term erosion impacts. With the implementation of the GEO-
1 potential erosion impacts would be less than significant.  

Upstream Erosion Impacts 

The removal of sediment from the Santa Ana River sediment removal channel would 
increase the probability of the channel incision upstream of the study area and possibly 
result in the formation of a “head cut”. The term “head cut” represents a relatively sharp 
vertical face or scarp in the channel that moves upstream, translating the local incision 
depth as it moves. Head cuts typically occur in fine-grained cohesive clay and silt 
material. The common terminology for a similar morphologic feature in a channel 
comprised of coarse-grained non-cohesive materials, such as sand or gravel, is a “knick 
point.”  A knick point has a milder inclination or slope compared to a “head cut”.    
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Channel incision and/or the propagation of a “head cut” upstream would help to 
increase the river gradient in this area and encourage fine too medium grained 
sediment (clay, silt and sand) to migrate into the project area for future removal, while 
uncovering existing upstream deposits of gravel and cobbles where they exist.  
However, depending on the rate of channel incision head cutting could extend upstream 
to River Road Bridge, potentially exposing erosion concerns to the bridge structure.  To 
help measure head cutting, a Sediment Collection Monitoring Program would be 
implemented at selected locations. The monitoring program would provide data and 
insights on erosion occurring from variations in flow rates. Pending on levels of 
deposition and erosion measurements from the sediment movement monitoring 
program, adjustments would be made to sediment re-entrainment activities to reduce 
potential head cutting impacts to a less than significant level.   

Alternative 3: Reduced Water Surface Elevation 

Planned Deviation 

Sediment Deposition Impacts  

The implementation of Alternative 3 at water surface elevation of 503.9 ft. would result 
in marginally less impacts because a reduced amount of sediment deposition would 
occur, compared to Proposed Action. However, the sedimentation occurring in the 
Prado Basin from Alternative 3 would still cause a net increase in the amount of 
sediment deposited in the Prado Basin. To ensure that there would be no net increase 
in sediment deposition occurring between elevations 498 ft. and 503.9 ft. OCWD would 
remove 2,900 cubic yards of sediment per year between elevations 498 ft. and 503.9 ft. 
and deposit it in an offsite location outside of the Prado Basin. With the implementation 
of the sediment removal activities there would be no net increase in sediment 
deposition.   

Erosion Impacts  

Under Alternative 3 the water elevation in the buffer pool would operate at elevation of 
503.9 ft. during the flood season and elevation 505 ft. during the non-flood season. 
Similar to the Proposed Action water would be released at a target rate of 2,500 cfs and 
if needed up to 5,000 cfs. The resultant Prado Dam release flows and durations for 
Alternative 3 would be less than the Proposed Action. Because the potential erosion 
impact from the Proposed Action flow rates would be negligible, it can be ascertained 
that reduced flow rates from Alternative 3 would have an even more negligible potential 
erosion impacts.    

Under Alternative 3, potential erosion impacts from the sediment removal activities at 
the OCWD Diversion Channel would be the same at the Proposed Action. With the 
implementation of Mitigation Measure GEO-2 potential erosion impacts would be less 
than significant. 
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Sediment Management Project 

Under Alternative 3, the level of potential erosion impacts within the Prado Basin and 
upstream of Prado Basin would be the same as the Proposed Action. With the 
implementation of the GEO-1 potential for erosion impacts would be less than 
significant.  

Alternative 4: Heavy Equipment Excavation  

Planned Deviation 

Under Alternative 4, potential sediment deposition and erosion impacts would be the 
same as the Proposed Action and would be less than significant. Under Alternative 4, 
potential erosion impacts from the sediment removal activities at the OCWD Diversion 
Channel would be the same at the Proposed Action. With the implementation of 
Mitigation Measure GEO-2 potential erosion impacts would be less than significant. 

Sediment Management Project  

Under Alternative 4, heavy equipment would only be used to remove sediment from 
Prado Basin. There would be more pieces of heavy construction equipment operating 
within the Prado Basin and increased potential that construction equipment could 
transport sediment to locations outside of the study area. With the implementation of the 
GEO-1 potential erosion impacts would be less than significant.  

Alternative 5: Planned Deviation 505 ft. with No Federal Action for Sediment 
Management Project.  

Under Alternative 5, potential sediment deposition and erosion impacts would be the 
same as the Proposed Action and would be less than significant. Under Alternative 5, 
potential erosion impacts from the sediment removal activities at the OCWD Diversion 
Channel would be the same at the Proposed Action. With the implementation of 
Mitigation Measure GEO-2 potential erosion impacts would be less than significant. 

Alternative 6: No Planned Deviation with Federal Action for Sediment 
Management Project 

Under Alternative 6, the level of potential erosion impacts within the Prado Basin and 
upstream of Prado Basin would be the same as the Proposed Action. With the 
implementation of the GEO-1 potential for erosion impacts would be less than 
significant.  

Mitigation Measure  

Mitigation Measure GEO-1 and GEO-2 are required. 

Level of Impact  

Alternative 1: No impact 
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Alternative 2: Less than significant adverse impact with Mitigation Measure GEO-1 and 
GEO-2. 

Alternative 3: Less than significant adverse impact with Mitigation Measure GEO-1 and 
GEO-2.  

Alternative 4: Less than significant adverse impact with Mitigation Measure GEO-1 and 
GEO-2.   

Alternative 5: Less than significant adverse impact with Mitigation Measure GEO-2.   

Alternative 6: Less than significant adverse impact with Mitigation Measure GEO-1.   

IMPACT HWQ-4: Would the project significantly alter the existing drainage pattern 
of the site or area, including through the alteration of the course of a stream or 
river, or substantially increase the rate or amount of surface runoff in a manner 
which would result in flooding on or offsite? 

Alternative 1: No Federal Action/No Project  

Under No Federal Action/No Project Alternative, the Planned Deviation and sediment 
removal activities would not be implemented and there would be no change to the study 
area flood condition. Existing rates of surface water runoff within the study area would 
remain the same and would not increase flood risks.  

Alternative 2: Proposed Action  

Planned Deviation   

The implementation of the Planned Deviation would increase pooling in the Prado 
Basin. There would be concern that increased pooling could increase flood risks within 
Prado Basin in the event a significant storm is pending and that release rates to drain 
the pooled water could cause downstream flooding along the lower Santa Ana River. 
Flood risk management operations dictate the release rate from Prado Dam when the 
water surface elevation would be above the current buffer pool elevation of 498 ft. 
during the flood season and above elevation 505 ft. during the non-flood season.  Once 
the Prado Basin water surface elevations are within the buffer pool elevations, the 
release rates are typically reduced to help facilitate groundwater recharge operations 
downstream.  The exception to this mode of operations would be when a significant 
storm event is forecasted and there would still be water in the buffer pool, then the 
Corps would release water at higher rates to evacuate the buffer pool to create storage 
volume for forecasted inflows.   

The need to rapidly evacuate the buffer pool occurs when there is a forecasted storm 
event of significant intensity that has the potential to exceed flood risk management 
operational water surface elevations.  In some previous planning and feasibility studies 
the allotted time to drain the buffer pool was 24 hours.  This time allotment was partially 
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based on forecast model capabilities at the time the water control manual was written.  
Storm system forecasting has improved significantly with the development of advance 
weather forecast modeling, and in practice the available time to drain the buffer pool is 
more than 24 hours. Construction activities along Reach 9 are expected to occur during 
the five-year period of the Planned Deviation. During construction period Corps target 
release rate would be up to 5,000 cfs if necessary to drain the pool quicker. The 
duration required to drain the buffer pool is based on the beginning storage volume, 
Prado Basin inflow and Prado Basin outflow.  Each storm event is different, but in 
general the Prado Basin inflow after the storm system has passed (and after the peak of 
the inflow hydrograph occurs) inflow would settle back down to the normal baseflow 
which can range between 200 to 400 cfs. In order to calculate the average time to 
evacuate the buffer pool an inflow of 300 cfs has been used as the Basin inflow rate.  
Two Basin outflow release rates have been analyzed to provide a range of buffer pool 
evacuation durations, 2,500 cfs and 5,000 cfs. The two release rates scenarios are 
shown in Table 56 and Table 57. The analysis shows that at 2,500 cfs and 5,000 cfs the 
buffer pool could be drained in a matter of days to avoid potential flood risks, in the 
event a significant storm is pending.    

Table 56: Buffer Pool Evacuation Durations at 2,500 cfs Outflow 

  Annual 
Sedimentation Rate 

Between Elev. 
490.0 to 505.0 

Available Water 
Storage Volume 
Between Elev. 
490.0 to 505.0 

Basin 
Inflow 

Basin 
Outflow 

Days to Drain Water 
Conservation 

Volume From Elev. 
505.0 to 490.0 

Year (af/yr) (af) (cfs) (cfs) (days) 

1988 200 21,066 300 2,500 4.8 
2008 200 17,326 300 2,500 4.0 
2015 200 15,926 300 2,500 3.7 
2020 200 14,926 300 2,500 3.4 
2025 200 13,926 300 2,500 3.2 
2030 200 12,926 300 2,500 3.0 
2035 200 11,926 300 2,500 2.7 
2040 200 10,926 300 2,500 2.5 
2045 200 9,926 300 2,500 2.3 
2050 200 8,926 300 2,500 2.0 
2055 200 7,926 300 2,500 1.8 
2060 200 6,926 300 2,500 1.6 
2065 200 5,926 300 2,500 1.4 
2070 200 4,926 300 2,500 1.1 
2075 200 3,926 300 2,500 0.9 
2080 200 2,926 300 2,500 0.7 
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Table 57: Buffer Pool Evacuation Durations at 5,000 cfs Outflow 

  Annual 
Sedimentation Rate 

Between Elev. 
490.0 to 505.0 

Available Water 
Storage Volume 
Between Elev. 
490.0 to 505.0 

Basin 
Inflow 

Basin 
Outflow 

Days to Drain Water 
Conservation 

Volume From Elev. 
505.0 to 490.0 

Year (af/yr) (af) (cfs) (cfs) (days) 

1988 200 21,066 300 5,000 2.3 
2008 200 17,326 300 5,000 1.9 
2015 200 15,926 300 5,000 1.7 
2020 200 14,926 300 5,000 1.6 
2025 200 13,926 300 5,000 1.5 
2030 200 12,926 300 5,000 1.4 
2035 200 11,926 300 5,000 1.3 
2040 200 10,926 300 5,000 1.2 
2045 200 9,926 300 5,000 1.1 
2050 200 8,926 300 5,000 1.0 
2055 200 7,926 300 5,000 0.9 
2060 200 6,926 300 5,000 0.7 
2065 200 5,926 300 5,000 0.6 
2070 200 4,926 300 5,000 0.5 
2075 200 3,926 300 5,000 0.4 
2080 200 2,926 300 5,000 0.3 

The lower Santa Ana River extends from Prado Dam to the Pacific Ocean.  The design 
capacity of the LSAR provides protection for a storm event with a 190-year recurrence 
interval.  Prado Dam has been designed for a maximum controlled release rate of 
30,000 cfs.  The lower Santa Ana River channel has also been designed to provide 
protection from a 190-year event and the channel capacity increases downstream to 
provide capacity for local inflow. Table 58 provides a summary of the channel capacity 
at various locations along the lower Santa Ana River.  

Table 58: LSAR Channel Design Capacity 

Crossing Location Design Flow Rate 
  (cfs) 
Prado Dam Outflow 30,000 
Imperial Highway 38,000 
Carbon Canyon Diversion Channel 40,000 
Santiago Creek 46,000 
Pacific Ocean 47,000 
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The lower Santa Ana River from the Weir Canyon crossing downstream to the Pacific 
Ocean has improved channel walls (rip-rap, grouted stone or concrete), invert grade 
stabilizers, drop structures and concrete lined inverts at some locations.  This section of 
the lower Santa Ana River has experienced flows in excess of 10,000 cfs on one 
occasion and flows of 2,500 to 5,000 cfs on multiple occasions with little to no damage.  
Because the design capacity in this section of the lower Santa Ana River is greater than 
37,000 cfs, and the maximum proposed discharge resulting from the Planned Deviation 
would 5,000 cfs or less, it can reasonably be expected that no significant flood risks 
would occur along lower Santa Ana River.   

Sediment removal activities at the OCWD Diversion Channel would not increase the 
potential for flooding. The removal of sediment would slightly increase flood 
management capacity.  

Sediment Management Project  

To evaluate the potential for flood impacts upstream of Prado Dam associated with the 
implementation of the Sediment Management Project an assessment was conducted 
that simulated flood elevations, water velocities and sediment movement in Prado Basin 
under a with and without sediment removing condition. The assessment is presented in 
Appendix F-3.  

The highest simulated flows used in the assessment were 47,800 cfs inflow into Prado 
Basin and 5,000 cfs outflow from Prado Dam. Additionally, a maximum dam operating 
water surface elevation of 510 feet and a typical operating water surface elevation of 
498 feet were used as conservative downstream boundaries. The results showed 
insignificant changes to flood inundation levels. The Sediment Management Project 
would remove sediment from Prado Basin, which would result in a net increase in 
reservoir storage capacity. The increased reservoir capacity would not increase flood 
elevation levels and would not adversely impact the frequency, duration or severity of 
flooding.  

The sediment storage site is located within the inundation area and could be subject to 
flood impacts. Additionally, depending on the storm event, components of the Sediment 
Management could be inundated from water impounded under existing water 
conservation practices at Prado Dam. OCWD would prepare and implement an 
emergency evacuation plan to remove project components and construction equipment 
in the event there would be flood risks to the site that jeopardize the safety of the area. 
With the implementation of Mitigation Measure HAZ-3 potential flood risk impacts would 
be less than significant.  

Alternative 3: Reduced Water Surface Elevation  

Planned Deviation  
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The Planned Deviation would increase the surface elevation in the buffer pool from 498 
ft. to 503.9 ft. during the flood season.  Similar to the Proposed Action the 
implementation of Alternative 3 would be consistent with the ongoing flood risk 
management operations at Prado Dam and would be implemented in a manner that 
would not have any adverse impact on flood risk management operations at the dam. 

Similar to the Proposed Action, during the period of the Planned Deviation the target 
lease rate would be 2,500 cfs and the maximum release rate would be 5,000 cfs. As 
shown in Table 55 and Table 56 at these release rates the buffer pool would be 
adequately drained in a matter of days to avoid potential flood risks, in the event a 
significant storm is pending.     

Under Alternative 3, the level of flood risks from the sediment removal activities at the 
OCWD Diversion Channel would be the same as the Proposed Action. 

Sediment Management Project  

Under Alternative 3, the level of flood risks would be the same as the Proposed Action. 
With the implementation of Mitigation Measure HAZ-3 potential flood risks would be less 
than significant.  

Alternative 4: Heavy Equipment Excavation  

Planned Deviation  

Under Alternative 4, potential flood risks from the Planned Deviation would be same as 
the Proposed Action and would be less than significant. Similar to the Proposed Action 
under Alternative 4, there would be no flood risks from the sediment removal activities 
at the OCWD Diversion Channel.   

Sediment Management Project  

Under Alternative 4, heavy equipment would only be used to remove sediment from 
Prado Basin. The use of heavy equipment in lieu of hydraulic dredge would not increase 
or decrease potential flood risks. The level of potential flood risk impacts would be the 
same as the Proposed Action. With the implementation of Mitigation Measure HAZ-3 
potential flood risk impacts would be less than significant. 

Alternative 5: Planned Deviation 505 ft. with No Federal Action for Sediment 
Management Project.  

Under Alternative 5, potential flood risks from the Planned Deviation and sediment 
removal at the OCWD Diversion Channel would be same as the Proposed Action. 
Potential flood risk impacts would be less than significant.  

Alternative 6: No Planned Deviation with Federal Action for Sediment 
Management Project 
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The level of potential flood risk impacts would be the same as the Proposed Action. 
With the implementation of Mitigation Measure HAZ-3 potential flood risk impacts would 
be less than significant. 

Mitigation Measure  

Mitigation Measure HAZ-3 is required. 

Level of Impact  

Alternative 1: No Impact.  

Alternative 2: Less than significant adverse impact with Mitigation Measure HAZ-3. 

Alternative 3: Less than significant impact with Mitigation Measure HAZ-3.  

Alternative 4: Less than significant impact with Mitigation Measure HAZ-3. 

Alternative 5: No impact. 

Alternative 6: Less than significant impact with Mitigation Measure HAZ-3. 

IMPACT HWQ-5: Would the project create or contribute runoff which would 
exceed the capacity of existing or planned storm water drainage systems or 
provide substantial additional sources of polluted runoff? 

Alternative 1: No Federal Action/No Project  

Under the No Federal Action/No Project Alternative, the Planned Deviation and 
sediment removal activities would not be implemented and there would be no change to 
the study area condition. Existing rates of surface water runoff within the study area 
would remain the same and no additional potential sources of polluted runoff would 
occur.  

Alternative 2: Proposed Action 

Planned Deviation   

The Planned Deviation would not involve the construction of impervious surfaces or 
construction activities that would increase existing rates of surface water runoff and 
generate degraded surface water impacts.  No surface water runoff impacts would 
occur. Implementation of the sediment removal activities at the OCWD Diversion 
Channel would not introduce new impervious surfaces into the study area. There would 
not be any long term increases in storm water runoff that would provide adverse surface 
water runoff water quality impacts. With the implementation of Mitigation Measure GEO-
2 potential adverse construction related degraded storm water quality impacts would be 
less than significant.  

Sediment Management Project   
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Implementation of the Sediment Management Demonstration Project would not 
introduce new impervious surfaces into the study area. There would not be any long 
term increases in storm water runoff that would provide adverse surface water runoff 
water quality impacts. Construction operations would require the operation of heavy 
equipment in Prado Basin and in the Santa Ana River. There is the potential that 
degraded surface water impacts could occur from the construction activity. The project 
would be required to obtain a General Construction Permit by the State Water 
Resources Control Board and prepare a Storm Water Pollution Prevention Plan 
(SWPPP). With the implementation of Mitigation Measure GEO-1 potential adverse 
construction related degraded storm water quality impacts would be less than 
significant.  

Alternative 3: Reduced Water Surface Elevation  

Planned Deviation  

Under Alternative 3, a reduced amount of water would be stored in the conservation 
buffer pool. The reduced amount of water would not increase or decrease the potential 
degraded surface water runoff impacts. Similar to the Proposed Action, implementation 
of the Planned Deviation and sediment removal at the OCWD Diversion Channel  would 
not introduce new impervious surfaces into the study area. Potential construction 
related and long term storm water impacts would be same as the Proposed Action. With 
the implementation of Mitigation Measure GEO-2 potential adverse construction related 
degraded storm water quality impacts would be less than significant.  

Sediment Management Project  

Under Alternative 3, potential degraded surface water would be same as the Proposed 
Action. With the implementation of Mitigation Measure GEO-1 potential adverse 
construction related degraded storm water quality impacts would be less than 
significant.  

Alternative 4: Heavy Equipment Excavation  

Planned Deviation  

Under Alternative 4, potential degraded surface water would be same as the Proposed 
Action. Similar to the Proposed Action, implementation of the Planned Deviation and 
sediment removal at the OCWD Diversion Channel would not introduce new impervious 
surfaces into the study area. Potential construction related and long term storm water 
impacts would be same as the Proposed Action. With the implementation of Mitigation 
Measure GEO-2 potential adverse construction related degraded storm water quality 
impacts would be less than significant.  

Sediment Management Project  
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Under Alternative 4, heavy equipment would only be used to remove sediment from 
Prado Basin. The use of heavy equipment in lieu of hydraulic dredge would not increase 
or decrease rates of surface water runoff.  With the implementation of Mitigation 
Measure GEO-1 potential adverse construction related degraded storm water quality 
impacts would be less than significant.  

Alternative 5: Planned Deviation 505 ft. with No Federal Action for Sediment 
Management Project.  

Similar to the Proposed Action, implementation of the Planned Deviation and sediment 
removal at the OCWD Diversion Channel would not introduce new impervious surfaces 
into the study area. Under Alternative 5, potential degraded surface water would be 
same as the Proposed Action. With the implementation of Mitigation Measure GEO-2 
potential adverse construction related degraded storm water quality impacts would be 
less than significant.  

Alternative 6: No Planned Deviation with Federal Action for Sediment 
Management Project 

Under Alternative 3, potential degraded surface water would be same as the Proposed 
Action. With the implementation of Mitigation Measure GEO-1 potential adverse 
construction related degraded storm water quality impacts would be less than 
significant.  

Mitigation Measure  

Mitigation Measure GEO-1 and GEO-2 are required.  

Level of Impact  

Alternative 1: No impact 

Alternative 2: Less than significant adverse impact with Mitigation Measure GEO-1 and 
GEO-2.    

Alternative 3: Less than significant adverse impact with Mitigation Measure GEO-1 and 
GEO-2.  

Alternative 4: Less than significant adverse impact with Mitigation Measure GEO-1 and 
GEO-2 

Alternative 4: Less than significant adverse impact with Mitigation Measure GEO-2 

Alternative 5: Less than significant adverse impact with Mitigation Measure GEO-1  

IMPACT HWQ-6: Will the project place within a 100 year flood hazard structures 
which would impede or redirect flood flows 

Alternative 1: No Federal Action/No Project  
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Under the No Federal Action/No Project Alternative the Planned Deviation and sediment 
removal activities would not be implemented. Existing 100-year flood hazard conditions 
within Prado Basin and upstream and downstream of Prado Basin would not change.  

Alternative 2: Proposed Action  

Planned Deviation 

The Planned Deviation and associated sediment removal at the OCWD Diversion 
Channel would not involve and structures that would impede 100 year flood flow.  
Additionally, the sediment removal would occur outside of flood season, so there would 
be no potential flood threat.  

Sediment Management Project 

Sediment Management Project would not involve the construction of any permanent 
structures that impede 100 year flood flows. The Sediment Management Project would 
involve the construction of temporary above ground pipeline and the operation of heavy 
equipment within a flood risk area. During the construction and operation of the Project 
OCWD would coordinate with the Corps on weather forecasts and the in the event a 
large enough storm is predicted that could pose flood risks to the site and jeopardize the 
safety of the area, OCWD would implement emergency evacuation plan to remove all 
project components and construction equipment from the study area. With the 
implementation of Mitigation Measure HAZ-3 potential flood impacts would be less than 
significant.  

Alternative 3: Reduced Water Surface Elevation  

Planned Deviation  

Potential 100- year flood hazard impacts would be the same as the Proposed Action. 
The Planned Deviation and associated sediment removal at the OCWD Diversion 
Channel would not involve and structures that would impede 100 year flood flow. 

Sediment Management Project 

Under Alternative 3, potential 100-year flow impacts would be the same as the 
Proposed Action. With the implementation of Mitigation Measure HAZ-3 potential flood 
impacts would be less than significant.  

Alternative 4: Heavy Equipment Excavation  

Planned Deviation  

Potential 100-year flood hazard impacts would be the same as the Proposed Action. 
The Planned Deviation and associated sediment removal at the OCWD Diversion 
Channel would not involve and structures that would impede 100-year flood flow. 

Sediment Management Project 
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Under Alternative 4, potential 100-year flow impacts would be the same as the 
Proposed Action. With the implementation of Mitigation Measure HAZ-3 potential flood 
impacts would be less than significant.  

Alternative 5: Planned Deviation 505 ft. with No Federal Action for Sediment 
Management Project.  

Potential 100-year flood hazard impacts would be the same as the Proposed Action. 
Under Alternative 5, the Planned Deviation and associated sediment removal at the 
OCWD Diversion Channel would not involve and structures that would impede 100-year 
flood flow. 

Alternative 6: No Planned Deviation with Federal Action for Sediment 
Management Project 

Under Alternative 6, potential 100-year flow impacts would be the same as the 
Proposed Action. With the implementation of Mitigation Measure HAZ-3 potential flood 
impacts would be less than significant.  

Mitigation Measures 

Mitigation Measure HAZ-3 is required.  

Level of Impact  

Alternative 1: No impact 

Alternative 2: Less than significant adverse impact with Mitigation Measure HAZ-3. 

Alternative 3: Less than significant adverse impact with Mitigation Measures HAZ-3. 

Alternative 4: Less than significant adverse impact with Mitigation Measure HAZ-3. 

Alternative 5: No impact 

Alternative 6: Less than significant adverse impact with Mitigation Measure HAZ-3. 

IMPACT HWQ-7: Would the project expose people or structures to a significant 
risk of loss, injury or death involving flooding, including flooding as a result of 
the failure of a levee or dam 

Alternative 1: No Federal Action/No Project  

Under the No Federal Action/No Project Alternative, the Planned Deviation and 
sediment removal activities would not be implemented. There would be no physical 
changes to Prado Dam, no changes to how the dam operates and no potential increase 
flood risks.  

Alternative 2: Proposed Action  

Planned Deviation  



 
 

 

  4-227 

The Planned Deviation and associated sediment removal at OCWD Diversion Chanel 
and would not involve any physical changes to Prado Dam that would increase flood 
risks. The operation of the dam would be consistent with the ongoing flood risk 
management operations at Prado Dam except that water would be stored in the buffer 
pool at elevation 505 ft. during the flood season.  The temporary increase in the buffer 
pool would not increase flood risks within Prado Basin or downstream along the Santa 
Ana River.   

Sediment Management Project  

The operation of the Sediment Management Project would be setback far enough 
where it would have no effect on Prado Dam  

Alternative 3: Reduced Water Surface Elevation  

Planned Deviation  

Under Alternative 3, a reduced amount of water would be stored in the conservation 
buffer pool. The reduced amount of water would not increase or decrease the potential 
flood risks from dam failure. Potential flood risks impacts associated the Planned 
Deviation and sediment removal at the OCWD Diversion Channel would be at the same 
level as the Proposed Action and would be less than significant.  

Sediment Management Project  

Similar to the proposed Action, under Alternative 3, the operation of the Sediment 
Management Project would be setback far enough where it would gave no effect on 
Prado Dam.  

Alternative 4: Heavy Equipment Excavation  

Planned Deviation  

Under Alternative 4, Potential flood risks impacts associated the Planned Deviation and 
sediment removal at the OCWD Diversion Channel would be the same as the Proposed 
Action and would be less than significant.  

Sediment Management Project  

Similar to the Proposed Action, under Alternative 4, the operation of the Sediment 
Management Project would be setback far enough where it would gave no effect on 
Prado Dam.  

Alternative 5: Planned Deviation 505 ft. with No Federal Action for Sediment 
Management Project.  

Under Alternative 5, Potential flood risks impacts associated the Planned Deviation and 
sediment removal at the OCWD Diversion Channel would be the same as the Proposed 
Action and would be less than significant.  
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Alternative 6: No Planned Deviation with Federal Action for Sediment 
Management Project 

Under Alternative 6, potential flood risks impacts would be the same as the Proposed 
Action and would be less than significant.  

Mitigation Measures  

No Mitigation Measures are required. 

Level of Impact  

Alternative 1: No impact. 

Alternative 2: Less than significant adverse impact.  

Alternative 3: Less than significant adverse impact. 

Alternative 4: Less than significant adverse impact. 

Alternative 5: Less than significant adverse impact. 

Alternative 6: Less than significant adverse impact. 
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 Land Use/Planning 

Affected Environment  

The Prado Basin consists of approximately 9,740 acres. The Corps is the major 
landowner in the Prado Basin owning approximately 6,623 acres and OCWD is the 
second largest landowner owning approximately 2,150 acres. There are several land 
uses located within the study project area that are under existing leases through the 
Corps; including San Bernardino County Regional Park, Riverside County Regional 
Park and Open Space District and the City of Corona. The location of existing land uses 
within the study area are shown in Figure 24 and listed in Table 59. 

Table 59: Existing Land Uses  

Existing Land Use Elevation 

IEBL/SARI Line 470 ft. to 566 ft. 

Prado Basin Regional Park Below 490 ft. to 540 ft. 

Prado Recreation (Dog Training) 490 ft. to 560 ft. 

Prado Basin Duck Club (OCWD leasee) 480 ft. to 486 ft. 

Spatter S Duck Hunting Club 490 ft. to 520 ft. 

City of Corona Lease 505 ft. to 543 ft. 

Prado Basin Park 525 ft. to 573 ft. 

Prado Equestrian Center Above 560 ft. 

El Prado Golf Course 510 ft. to 567 ft. 

Prado Olympic Shooting Park 510 ft. to 520 ft. 

Oranco Bowmen Archery 520 ft. to 560 ft. 

Butterfield Stage Trail Park 527 ft. to 550 ft. 

Corona Municipal Airport 513 ft. to 528 ft. 

Raahauges Hunting Club 510 ft. to 544 ft. 

Pomona Valley Model Airplane Club Above 520 ft. 

OCWD Prado Constructed Wetlands 490 ft. to 540 ft. 

Orange County Water District Prado Constructed Wetlands  

The OCWD Prado Constructed Wetlands is situated between elevation 490 ft. and 
elevation 540 ft. When in full operation, the Prado Wetlands consist of approximately 
465 acres of area with 46 individual ponds, 45 weir boxes and series of intervening
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dikes and maintenance roads. Water is diverted into the wetlands from a diversion berm 
and diversion channel. The Prado Wetlands have been engineered for treating 
approximately 100 cubic feet of water per second of the Santa Ana River for nitrate 
removal. After the water is treated, the treated water is discharged to Chino Creek 
where it blends with other sources in the Prado Basin. The blended flows pass through 
Prado Dam and are captured downstream by OCWD and percolated into the Orange 
County Groundwater Basin.  

Prado Regional Park  

Prado Regional Park is operated by San Bernardino County Regional Parks. The park 
is situated between elevation 490 ft. and elevation 560 ft. The park size is 2,280 acres 
and consists of passive and recreation uses, including camping, hiking, biking, historic 
reenactment, fishing, softball fields and soccer fields. Also included on the park site is 
Prado Recreation Dog Training and the Oranco Bowmen Archery Range.  

Prado Recreation (Dog Training) 

The Prado Recreation Dog Training is situated between elevation 490 ft. and elevation 
566 ft. The facility consists of a total of 585 acres and provides dog boarding and dog 
training activities. The dog boarding uses are located at an elevation of approximately 
554 ft. Most of the land for dog training is located between elevations 490 ft. and 505 ft.  

Oranco Bowmen Archery Range  

The Oranco Bowmen Archery Range is situated between elevation 520 ft. and elevation 
560 ft. This land use is an archery range that provides target areas and hillside targets.  

Prado Basin Park 

Prado Basin Park is situated between elevation 525 ft. and elevation 573 ft. The park 
includes the crossroads Riverview Park Inc. and consists of 826 acres and provides 
passive and active recreation uses and renaissance fairs and historic reenactments.   

Prado Equestrian Center 

The Prado Equestrian Center is a concession of San Bernardino County Regional Parks 
and is located above elevation 560 ft. The equestrian center includes both horse riding 
facilities and office and a tack shop.  

El Prado Golf Course 

The El Prado Golf Course is situated between elevation 510 ft. and elevation 567 ft. and 
contains two separate 18-hole public golf courses.  

Prado Olympic Shooting Park 

The shooting park is situated between elevation 510 ft. and elevation 520 ft. and 
contains trap shooting facilities, pistol range, rifle range and a pro shop.  
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Butterfield Stage Trail Park 

Butterfield Stage Trail Park is situated between elevation 527 ft. and elevation 550 ft. 
The sports park consists of 64 acres and contains seven public ball fields.  

Corona Municipal Airport 

Corona Municipal Airport is situated between elevation 513 ft. and elevation 528 ft.  The 
airport is a recreational airport used predominately for small private planes. The airport 
also contains a flight train center, aircraft maintenance facilities and a cafe.  

Pomona Valley Model Airplane Club 

The Pomona Valley Model Airplane Club provides remote control model airplane flying 
and includes a runway approximately 800 feet long by 50 feet wide. It is located above 
elevation 505 ft. 

Raahauges Hunting Club 

OCWD has lease with Mike Raahauge’s Shooting Enterprises for recreational duck 
hunting within the ponds. Raahauges Hunting Club is situated between elevation 510 ft. 
and elevation 544 ft. The hunting club provides public hunting for large waterfowl and 
upland fowl hunting and operates through a lease with OCWD.  

Splatter S Duck Hunting Club 

The Splatter S Duck Hunting Club is an approximate 40 acre water fowl hunting facility 
located between elevation 485 ft. and elevation 520 ft. The area is developed with 
refuge ponds, shooting blinds and a barn structure.  The barn structure is located at 
elevation 520 ft.  

Prado Basin Duck Club  

The Duck Lease Ponds are an existing 66-acre duck hunting facility located between 
elevation 480 ft. and elevation 486 ft. that operates through a lease with OCWD. 

City of Corona Leases  

The lease areas are located in the southern part of the Prado Basin and situated 
between elevation 505 ft. and elevation 543 ft. At this time there are no land uses on the 
properties. The City of Corona has identified the lease areas for future park uses.  

Inland Empire Brine Line (IEBL)/Santa Ana Regional Interceptor Line (SARI)  

The IEBL/SARI Line is a 23 mile long wastewater pipeline that extends from Prado Dam 
to the Orange County Sanitation District Sewage Treatment Plant Number 2 in the City 
of Huntington Beach. The IEBL/SARI serves segments of San Bernardino County, 
Riverside County and Orange County and conveys raw sewage and brine to the Orange 
County Sanitation District Sewage Treatment Plant Number 2. In San Bernardino and 
Riverside Counties the pipeline is owned by Santa Ana Watershed Project Authority 
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(SAWPA). The alignment of IEBL/SARI Line is situated between elevations 470 ft. and 
566 ft. within the Prado Basin.  Downstream of the Prado Basin a project has been 
completed to protect and relocate the IEBL/SARI pipeline crossings along Reach 9 of 
the Santa Ana River.  

Land Uses Downstream Prado Dam  

Downstream of Prado Dam there are several land uses that are located along the Santa 
Ana River, outside of the wetted channel. These existing land uses include; Featherly 
Regional Park, Santa Ana River Canyon RV Park, Green River Golf Course and Savi 
Ranch Shopping Center and residential land uses along both sides of the river in the 
cities of Corona, Anaheim and Yorba Linda.  

The only land use located within the wetted channel of the Santa Ana River would be 
River View Golf Course. The River View Golf Course is an existing 18-hole public golf 
course that extends along the Santa Ana River in the City of Santa Ana. The river 
bisects several holes on the golf course and requires golfers to cross the river to play. 
The golf course is periodically inundated with flows from the Santa Anna River and 
Santiago Creek, which drains into the Santa Ana River at the River View Golf Course. 
Pending on the rate of flows portions or all of the golf course may not be able to 
operate.  According to operators of the River View Golf Course frequent releases in 
excess of 5,000 cfs could cause significant damage to existing golf course facilities.  

Regulatory Framework  

The following are planning programs that are relevant to the Planned Deviation and 
Sediment Management Project study areas.  

Prado Dam Water Control Plan 

The current operations at Prado Dam are directed by the USACE 2003 Interim Water 
Control Plan for Prado Dam (Water Control Plan). The Water Control Plan describes 
how the reservoir would be regulated.  Under the Water Control Plan, water can be 
stored in the buffer pool up to elevation 498 ft. during the flood season and up to 
elevation 505 ft. during the non-flood season. Additionally, the Water Control Plan 
establishes the rate of water released from the dam under non-storm and storm 
conditions. Under non-storm conditions the release rates range from 200 cfs to 500 cfs 
to allow OCWD to capture and percolate the flows and prevent losing water to the 
ocean. Under storm conditions, the target release rate would be up to 5,000 cfs for flood 
risk management or even up to 10,000 cfs, if an extreme flood runoff volume is forecast.   

A deviation request to the current the Water Control Plan would be necessary to 
increase benefits during an operation season without significantly affecting the 
fulfillment of the authorized purpose. Deviations generally fall into three categories; 
emergency, unplanned and planned deviations. The purpose of the proposed Planned 
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Deviation would be to increase the conservation buffer pool elevation from 498 ft. to 505 
ft. during the flood season, thus eliminating the seasonal buffer pool operation. The 
proposed request is a Planned Deviation to the Prado Dam Water Control Plan.   

U.S. Army of Engineers Prado Dam Recreation Master Plan  

The existing Prado Dam Recreation Master Plan was prepared in 1976.  The intent of 
the Prado Dam Recreation Master Plan is to guide the orderly and coordinated 
development of recreation lands in the Prado Dam reservoir area. However, the Prado 
Dam Recreation Master Plan is over 25 years old and no longer adequately implements 
the Corps policies and goals for the Prado Dam. Presently, the Corps is updating the 
Prado Dam Reservoir Master Plan.  

OCWD Prado Wetlands Regional Maintenance Permits  

OCWD has permit approval from United States Fish and Wildlife Service (FWS-WRIV-
11BO269-12FO166), U.S. Army Corps of Engineers (SPL-2012-00084-CLD), California 
Department Fish and Wildlife (1600-2011-0148-R6) and Regional Water Quality Control 
Board (30-2011-12) to conduct routine maintenance activities at the Prado Wetlands 
which includes up to 35,000 cubic yards of sediment allowed to be removed annually 
from the diversion channel and the Santa Ana River.  

Riverside County General Plan  

The study area is situated in unincorporated Riverside County and is included within the 
Temescal Canyon Area Plan of the Riverside County General Plan. The Land Use 
Element designates the study area for Open Space Conservation land uses. The intent 
of the Open Conservation land use designation is to provide for the protection of open 
space for natural hazard protection and natural and scenic resource preservation. A 
focus of the Temescal Canyon Area Plan is the Santa Ana River Corridor and several 
polices have been established that provide for the protection of natural resources and 
for the expansion of recreation uses along the Santa Ana River Corridor.  

San Bernardino County General Plan  

According to the San Bernardino County General Plan, the Prado Basin is situated 
within the West Valley Subregional Planning Area of San Bernardino County. The West 
Valley contains six major cities, that includes; Chino, Chino Hills, Fontana, Montclair, 
Ontario Rancho Cucamonga and Upland. The West Valley area is the most developed 
subregion in San Bernardino County. The County of San Bernardino boundary limits are 
primarily located north of the 566 ft. elevation in the central portion of the Prado Basin. 
The County Land Use designation for this area is open space. 

Significance Criteria  

• Would the project physically divide an established community? 
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• Would the project conflict with any applicable land use plan, policy, or regulation 
of an agency with jurisdiction over the project? 

Environmental Consequences  

IMPACT L-1: Would the project physically divide an established community? 

Alternative 1: No Federal Action/No Project  

Under the No Federal Action/No Project Alternative water would continue to be stored at 
elevation 498 ft. during the flood season and at elevation 505 ft. during the non-flood 
season in accordance with the Water Control Plan for Prado Dam and no sediment 
removal activities would occur. As shown in Table 60 OCWD Prado Wetlands, Prado 
Basin Regional Park, El Prado Golf Course, Prado Olympic Shooting Park, Prado 
Recreation (Dog Training), Raahauge’s Hunting Club, Splatter S Duck Hunting Club, 
Prado Basin Duck Club, City of Corona Leases and IEBL/SARI Line would continue to 
be inundated periodically from water conservation activities and flood control 
management activities at Prado Dam. Additionally, the Riverview Golf Course 
downstream of Prado Dam within the City of Santa Ana would continue to be 
temporarily inundated from flows released from Prado Dam for both water conservation 
and flood control purposes that occur in excess of 5,000 cfs.   

Alternative 2: Proposed Action 

Planned Deviation  

Under Alternative 2, the buffer pool maximum storage elevation would be increased 
from elevation 498 ft. to 505 ft., thus eliminating water would be stored in the buffer pool 
up to elevation 505 ft. all year round. The additional water stored would result in 
additional days of inundation in parts of the Prado Basin. As shown in Table 60, the 
Orange County Prado Wetlands, Prado Basin Regional Park, Prado Recreation Dog 
Park, Splatter S Duck Hunting Club, Prado Basin Duck Club, City of Corona Leases, 
and the IEBL/SARI Line would all experience additional days of inundation.  

Implementation of the Proposed Action would not increase frequency of release rates in 
excess of 5,000 cfs. OCWD would continue to coordinate with the Corps to adjust the 
release rates where OCWD would be able to maximize groundwater recharge work and 
minimize impacts to downstream land uses.  

Table 60: Existing and Additional Days of Inundation with Planned Deviation  

Existing Land Use Elevation Existing Average Days 
Inundation Pending on 

Elevation 

Additional Annual 
Average Days 

Inundation Pending 
on Elevation 

IEBL/SARI Line 470 ft. to 566 ft. 350 cfs-133 to 2 
500 cfs-88 to 2  

350 cfs-51 to 5 
500 cfs-25 to 3  
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OCWD Constructed 
Wetlands 

Below 490 ft. to 
540 ft. 

350 cfs-110 to 2 
500 cfs 69 to 2  

350 cfs-51 to 5 
500 cfs-25 to 3  

Prado Basin 
Regional Park 

490 ft. to 560 ft. 350 cfs-110 to 2 
500 cfs 69 to 2 

350 cfs-51 to 5 
500 cfs-25 to 3 

Prado Recreation 
(Dog Training) 

490 ft. to 566 ft. 350 cfs-110 to 2 
500 cfs-69 to 2  

350 cfs-51 to 5 
500 cfs-25 to  

Prado Basin Duck 
Club (OCWD 
leasee) 

480 ft. to 566 ft. 350 cfs-123 to 2 
500 cfs-80 to 2  

350 cfs-51 to 5 
500 cfs-25 to 3   

Splatter S Duck 
Hunting Club 

490 ft. to 520 ft. 350 cfs 110 to 2 
500 cfs- 69 to 2  

350 cfs-51 to 5 
500 cfs-25 to 3  

City of Corona 
Lease 

505 ft. to 543 ft. 350 cfs-1 to 2 
500 cfs 1 to 2  

350 cfs-5 
500 cfs--3 

Prado Basin Park 525 ft. to 573 ft. 350 cfs-0 
500 cfs-0 

350 cfs-0 
500 cfs-0 

Prado Equestrian 
Center 

Above 560 ft. 350 cfs-0 
500 cfs-0 

350 cfs-0 
500 cfs-0 

El Prado Golf 
Course 510 ft. to 567 ft. 350 cfs-2 

500 cfs-2  
350 cfs-0 
500 cfs-0 

Prado Olympic 
Shooting Park 510 ft. to 520 ft. 

350 cfs-2 
500 cfs-2 

350 cfs-0 
500 cfs-0 

Oranco Bowmen 
Archery 520 ft. to 560 ft. 350 cfs-0 

500 cfs-0 
350 cfs-0 
500 cfs-0 

Butterfield Stage 
Trail Park 527 ft. to 550 ft. 350 cfs-0 

500 cfs-0 
350 cfs-0 
500 cfs-0 

Corona Municipal 
Airport 513 ft. to 528 ft. 350 cfs-0 

500 cfs-0 
350 cfs-0 
500 cfs-0 

Raahauges Hunting 
Club 510 ft. to 544 ft. 350 cfs-2 

500 cfs-2 
350 cfs-0 
500 cfs-0 

Pomona Valley 
Model Airplane Club Above 520 ft. 350 cfs-0 

500 cfs-0 
350 cfs-0 
500 cfs-0 

Orange County Water District Prado Wetlands  

The OCWD Prado Wetlands are situated between elevation 490 ft. and elevation 540 ft. 
Depending on the elevation and release rates, the Prado Wetlands could experience up 
to 51 additional days of inundation. Mike Raahauge Shooting Enterprise which occurs 
within the wetland ponds would not experience any additional days of inundation. The 
greatest increase in days of inundation occurring at OCWD Prado Wetlands would 
occur during the months of January and February. The remaining months of the year 
the number of additional days of inundation would be fewer, indicating less 
concentrated periods of inundation. The increased additional days of inundation 
occurring between elevation 498 ft. and elevation 505 ft. would occur on lands occupied 
by wetland ponds. The additional days of inundation would not cause damage to the 
wetlands ponds or affect their long term ability to function. Additionally, the highest 
number of additional days of inundation would occur during the winter months when the 
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wetlands would not be at the peak water treatment period. The additional days of 
inundation would be a temporary adverse impact. However, because they would not 
have a substantial adverse effect on the long term operation of the wetlands, the 
potential temporary adverse impact would be less than significant.  

Prado Basin Regional Park  

The Prado Basin Regional Park is situated between elevation 490 ft. and elevation 560 
ft. Depending on the elevation and release rates, the Prado Basin Regional Park could 
experience up to 51 additional days of inundation, with most occurring during the 
months of January and February, outside of the peak months for park usage. The 
additional days of inundation between elevation 498 ft. and elevation 505 ft. would occur 
mostly on open space lands. The active recreation uses at the park are at higher 
elevations, with the camp ground at elevation 544 ft., golf course at elevation 518 ft. and 
the ball fields at elevation 539 ft. These uses would not be adversely affected by the 
additional days of inundation. The additional days of inundation occurring at Prado 
Basin Regional Park would be a temporary adverse impact, but because the additional 
days of inundation would not permanently displace any recreation uses within the park 
or temporarily displace existing land uses for extended periods of time where it would 
have a substantial adverse effect on the long operation of the park, the potential 
temporary adverse impact would be less than significant.  

Prado Recreation (Dog Training)  

The Prado Recreation Dog Training facility is situated between elevation 490 ft. and 
elevation 566 ft.  Depending on the elevation and release rates, the Prado Recreation 
Dog Training facility could experience up to 51 additional days of inundation, with most 
occurring between during the months of January and February. The remaining the 
months of the year the number of additional days of inundation would be fewer, 
indicating less concentrated periods of inundation. The dog boarding facilities are 
approximately at elevation 565 ft. and the access road to the dog boarding ranges from 
elevation 515 ft. to elevation 560 ft. Therefore, the dog boarding area would not be 
adversely affected. The dog training area near the ponds is approximately at elevation 
500 ft. and the surrounding open space areas range from elevation 500 ft. to elevation 
550 ft.  A portion of the Prado Recreation Area would be inundated. The potential for 
additional days of inundation occurring at the Prado Recreation Dog Training facility 
would be a temporary adverse impact, but because the additional days of inundation 
would not permanently displace any uses on the property or temporarily displace 
existing land uses for extended periods of time where it would have a substantial 
adverse effect on the long term operation of the property, the temporary adverse impact 
would be less than significant.  
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Spatter S Duck Club 

The Spatter S Lease is located between elevation 490 ft. and elevation 520 ft. 
Depending on the elevation and release rates, the Splatter S Duck Club could 
experience up to 51 additional days of inundation, with most occurring during the 
months of January and February, outside of the water fowl hunting season. Some 
existing duck ponds could be inundated from the Planned Deviation. The existing barn 
structure is situated at elevation 520 ft. and would be outside of the inundation level. 
The potential for additional days of inundation occurring at the Splatter S Duck Club 
would be a temporary adverse impact, but because the additional days of inundation 
would not permanently displace any use on the property or temporarily displace existing 
land uses for extended periods of time where it would have a substantial adverse effect 
on the long term operation of the property, the temporary adverse impact would be less 
than significant.  

Prado Duck Club  

The Duck Lease Ponds are located between elevation 480 ft. and elevation 486 ft. 
Depending on the elevation and release rates, the Duck Lease Ponds could experience 
up to 51 additional days of inundation, with most occurring during the months of January 
and February, outside of the water fowl hunting season. The potential for additional 
days of inundation occurring at Duck Lease Ponds would be a temporary adverse 
impact, but because the additional days of inundation would not permanently displace 
any uses on the property or temporarily displace existing land uses for extended periods 
of time where it would have a substantial adverse effect on the long term operation of 
the property, the temporary adverse impact would be less than significant.  

Inland Empire Brine Line (IEBL)/Santa Ana Regional Interceptor (SARI) 

The IEBL/SARI Line is situated between elevation 470 ft. and elevation 566 ft. The 
Proposed Action would increase the buffer pool elevation to 505 ft. during the flood 
season. A total of 8.8 miles, approximately 65 percent of the total length of the 
IEBL/SARI Line in the Prado Basin is located above 505 ft. and would not be affected 
by the Proposed Action.  

Under the Proposed Action, portions of the IEBL/SARI Line alignment could experience 
up to 51 additional days of inundation. The highest amount of additional days of 
inundation would be during the winter months or flood season when maintenance 
activities are typically not conducted. In the spring (March to June) depending on the 
elevation in the Prado Basin there could be up to 4 additional days of inundation. During 
the summer (June to September) there would be no additional days of inundation. 
Additionally, the Prado Dam Water Control Manual identifies the month of September 
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for maintenance purposes. The implementation of the Proposed Action would not 
significantly reduce the amount of available time to conduct maintenance activities.  

The Proposed Action would not involve any activities that would uncover and damage 
the IEBL/SARI Line. The additional water stored in the Prado Basin would deposit 
approximately 3,500 cubic yards of additional sediment in the Prado Basin. The 
sediment would likely deposit over large areas below 505 ft. at estimated depth of 0.001 
ft. per year and would not significantly affect the ability to access the IEBL/SARI for 
maintenance activities. Additionally, in the event the buffer pool requires draining, the 
water would be released at target rates of 2,500 cfs and if needed for flood risk 
management purposes up to 5,000 cfs.  A Reach 9 scour report was prepared by Tetra 
Tech and HDR in 2010 to provide analysis and recommendations for the new locations 
and depths of the IEBL/SARI pipeline relocation.  A sediment transport analysis was 
performed by Tetra Tech which utilized a 100 year flow series to estimate the total 
maximum scour at the IEBL/SARI pipeline locations of interest.  Included in the analysis 
were multiple (approximately 18) 5,000 cfs release events and two 30,000 cfs release 
events.  The report concluded that the pipeline should be relocated to depths greater 
than 9 feet. The Planned Deviation would result in flows generally up to 5,000 cfs, which 
would produce negligible channel incision at the IEBL/SARI pipeline locations.  Based 
on the SARI pipeline’s new protective cover depths no long-term adverse impacts to the 
SARI pipeline are expected to occur from the Planned Deviation. This rate of water 
release would mobilize sands and gravels but would not result in significant erosion 
impacts within or downstream of Prado Basin. The additional days of inundation in 
Prado Basin would be a temporary adverse impact. However, because there would be 
no damage to the IEBL/SARI Line or any impacts that would substantially prevent 
access to the IEBL/SARI Line for maintenance, the temporary adverse impact would be 
less than significant.  

City of Corona Leases  

The City of Corona leases are situated between elevations 505 ft. and elevation 543 ft. 
At this time the lease sites are undeveloped. The City of Corona has identified future 
park uses for the lease sites. However, at this time no proposed activities or park plans 
are available. Under the Proposed Action water would be stored up to elevation 505 ft. 
during the flood season. Depending on the elevation and release dates, some of the 
City of Corona lease sites could experience up to 5 additional days of inundation. The 
505 ft. contour extends along the northern perimeter of the lease sites. The additional 
days of inundation up to elevation 505 ft. would not affect a large part of the lease sites 
that would preclude future park uses. The additional days of inundation would be a 
temporary adverse impact. However, because no existing or future uses for the sites 
would be permanently displaced, the temporary adverse impact would be less than 
significant.  
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Sediment Removal OCWD Diversion Channel  

The sediment removal activities implemented with the Planned Deviation would be 
confined to the OCWD Prado Wetlands Diversion Channel and would have no impact 
on other existing land uses in the study area.   

Sediment Management Project  

The sediment removal activities would be confined to the sediment removal channel 
and sediment storage site and would have no impact on existing land uses in the study 
area. 

Alternative 3: Reduced Water Surface Elevation 

Planned Deviation  

Under Alternative 3, water would be stored in the buffer pool up to elevation 503.9 ft. 
during the flood season and at elevation 505 ft. during the non-flood season. The 
additional days of inundation occurring at each land uses under Alternative 3 is shown 
in Table 61. As shown in Table 61, compared to the Proposed Action the Orange 
County Prado Wetlands, Prado Basin Regional Park, Prado Dog Training, Splatter S 
Duck Club, Prado Basin Duck Club, City of Corona Leases and SARI Line would all 
experience less additional days of inundation. Under Alternative 3, there would be 
slightly fewer days of inundation and marginally less land use impacts compared to the 
Proposed Action. The potential that the existing land uses could experience additional 
days of inundation would be a temporary adverse impact. However, because the 
additional days of inundation would not permanently displace any existing land uses or 
temporarily displace existing land uses for extended periods of time where it would have 
a substantial adverse effect on the long term operation of the land uses, the temporary 
adverse impact would be less than significant. The sediment removal activities would be 
confined to the sediment removal channel and sediment storage site and would have no 
impact on existing land uses in the study area. 

Table 61: Alternative 3 Additional Days of Inundation 
Existing Land Use Alternative 3 

Additional Annual 
Average Days 
Inundation 

Existing Average 
Days Inundation 

Pending on 
Elevation 

Alternative 2  
Additional Annual 

Average Days 
Inundation 
Pending on 
Elevation 

IEBL/SARI Line 350 cfs-46 to 1  350 cfs-133 to 2 
500 cfs-88 to 2  

350 cfs-51 to 5 
500 cfs-25 to 3  
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OCWD Constructed 
Wetlands 

350 cfs-46 to 1  350 cfs-110 to 2 
500 cfs 69 to 2  

350 cfs-51 to 5 
500 cfs-25 to 3  

Prado Basin Regional 
Park 

350 cfs 46 to 1  350 cfs-110 to 2 
500 cfs 69 to 2 

350 cfs-51 to 5 
500 cfs-25 to 3 

Prado Recreation (Dog 
Training) 

350 cfs-46 to 1  350 cfs-110 to 2 
500 cfs-69 to 2  

350 cfs-51 to 5 
500 cfs-25 to  

Prado Basin Duck Club 
(OCWD leasee) 

350 cfs-46 to 1  350 cfs-123 to 2 
500 cfs-80 to 2  

350 cfs-51 to 5 
500 cfs-25 to 3   

Splatter S Duck Hunting 
Club 

350 cfs-46 to 1  350 cfs 110 to 2 
500 cfs- 69 to 2  

350 cfs-51 to 5 
500 cfs-25 to 3  

City of Corona Lease 350 cfs-1 350 cfs-1 to 2 
500 cfs 1 to 2  

350 cfs-5 
500 cfs--3 

Prado Basin Park 350 cfs-0 350 cfs-0 
500 cfs-0 

350 cfs-0 
500 cfs-0 

Prado Equestrian 
Center 

350 cfs-0 350 cfs-0 
500 cfs-0 

350 cfs-0 
500 cfs-0 

El Prado Golf Course 350 cfs-0 350 cfs-2 
500 cfs-2  

350 cfs-0 
500 cfs-0 

Prado Olympic Shooting 
Park 

350 cfs-0 350 cfs-2 
500 cfs-2 

350 cfs-0 
500 cfs-0 

Oranco Bowmen 
Archery 

350 cfs-0 350 cfs-0 
500 cfs-0 

350 cfs-0 
500 cfs-0 

Butterfield Stage Trail 
Park 

350 cfs-0 350 cfs-0 
500 cfs-0 

350 cfs-0 
500 cfs-0 

Corona Municipal 
Airport 

350 cfs-0 350 cfs-0 
500 cfs-0 

350 cfs-0 
500 cfs-0 

Raahauges Hunting 
Club 

350 cfs-0 350 cfs-2 
500 cfs-2 

350 cfs-0 
500 cfs-0 

Pomona Valley Model 
Airplane Club 

350 cfs-0 350 cfs-0 
500 cfs-0 

350 cfs-0 
500 cfs-0 

Sediment Management Project  

Similar to the Proposed Action, under Alternative 3, sediment removal activities would 
be confined to the sediment removal channel and sediment storage site and would have 
no impact on existing land uses in the study area. 

Alternative 4: Heavy Equipment Excavation  

Planned Deviation  

Under Alternative 4, potential land use impacts associated with the Planned Deviation 
would be the same as the Proposed Action. The additional days of inundation would be 
a temporary adverse impact. However, because no existing or future uses for the sites 
would be permanently displaced, the temporary adverse impact would be less than 
significant. Under Alternative 4, potential land use impacts associated with sediment 
removal at the OCWD Diversion Channel would be the same level as the Proposed 
Action. No impacts to existing land uses would occur. 
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Sediment Management Project  

Similar to the Proposed Action, under Alternative 4, sediment removal activities would 
be confined to the sediment removal channel and sediment storage site and would have 
no impact on existing land uses in the study area. 

Alternative 5: Planned Deviation 505 ft. with No Federal Action for Sediment 
Management Project. 

Under Alternative 5, the level of land use impacts from the Planned Deviation and 
sediment removal activities from the OCWD Diversion Channel would be the same as 
the Proposed Action. The potential that the existing land uses could experience 
additional days of inundation would be a temporary adverse impact. However, because 
the additional days of inundation would not permanently displace any existing land uses 
or temporarily displace existing land uses for extended periods of time where it would 
have a substantial adverse effect on the long term operation of the land uses, the 
temporary adverse impact would be less than significant. 

Alternative 6: No Planned Deviation with Federal Action for Sediment 
Management Project 

Under Alternative 6, similar to the Proposed Action, the sediment removal activities 
would be confined to the sediment removal channel and sediment storage site and 
would have no impact on existing land uses in the study area. 

Mitigation Measures  

No mitigation measures are required. 

Level of Impact  

Alternative 1: No impact. 

Alternative 2: Less than significant adverse impact.  

Alternative 3: Less than significant adverse impact.  

Alternative 4: Less than significant adverse impact. 

Alternative 5: Less than significant adverse impact. 

Alternative 6: No impact. 

IMPACT L-2: Would the project conflict with any applicable land use plan, policy, 
or regulation of an agency with jurisdiction over the project? 

Alternative 1: No Federal Action/No Project  
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Under the No Federal Action/No Project Alternative, there would be no Planned 
Deviation request to the Prado Dam Water Control Plan. Prado Dam would continue to 
store water in the buffer pool up to elevation 498 ft. during flood season and to elevation 
505 ft. during the non-flood season in accordance with the existing Prado Dam Water 
Control Plan. Additionally, there would be no sediment removal activities occurring.   

Alternative 2: Proposed Action 

Planned Deviation  

Prado Dam Water Control Plan 

Under the existing Prado Dam Water Control Plan water can be stored up to elevation 
498 ft. during the flood season and up to elevation 505 ft. during the non-flood season. 
The Water Control Plan contains a provision authorizing an operating agency to deviate 
temporarily from the operations prescribed in an approved Water Control Plan when 
necessary to alleviate critical situations or to realize increased benefits during an 
operation season without significantly affecting the fulfillment of authorized purpose and 
would not adversely impact the operation and structural integrity of the dam or 
compromise the safety of persons or property downstream. The implementation of the 
Proposed Action would meet the requirements of the Water Control Plan in that the 
Planned Deviation would be consistent with the ongoing flood risk management 
operations at Prado Dam and would be implemented in a manner that would not have 
any adverse impact on flood risk management operations at the dam and that 
associated releases from the dam would not cause flood risks that would compromise 
the safety of persons or property downstream. No potential conflicts with the Prado Dam 
Water Control Plan would occur.   

Sediment would be removed from the OCWD Diversion Channel in accordance with 
regional maintenance permits from United States Fish and Wildlife Service (FWS-
WRIV-11BO269-12FO166), U.S. Army Corps of Engineers (SPL-2012-00084-CLD), 
California Department Fish and Wildlife (1600-2011-0148-R6) and Regional Water 
Quality Control Board (30-2011-12). There would be no potential conflicts with the 
OCWD Prado Wetlands Regional Maintenance Permits, Prado Dam Water Control Plan 
or with other relevant planning programs.  

Sediment Management Project 

Prado Dam Water Control Plan 

The sediment removal activities have been designed where it would not have any 
adverse impacts on the structure or operation of Prado Dam. No potential conflicts with 
Prado Dam Water Control Plan would occur.  
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Riverside County General Plan, San Bernardino County General Plan  

The Riverside County General Plan and the San Bernardino General Plan both 
designate the study area for Open Space Conservation land uses. The intent of the 
Open Space Conservation land use designation would be to provide for the protection 
of open space for natural hazard protection, and natural and scenic resource 
preservation. The implementation of the Sediment Management Project would result in 
temporary impacts to riparian habitat. The impacts would be temporary and mitigation 
measures have been incorporated into the sediment removal activities to compensate 
for temporary impacts to riparian habitat. By ensuring no net loss of native habitat in the 
Prado Basin, the open space impacts associated with the implementation of the 
Planned Deviation would not be in conflict with County of Riverside General Plan or the 
County of San Bernardino General Plan.  

Alternative 3: Reduced Water Surface Elevation 

Planned Deviation  

Prado Dam 2003 Interim Water Control Plan 

Under Alternative 3, the water surface elevation in the buffer pool would be up to 
elevation 503.9 ft. during the flood season and up to elevation 505 ft. during the non-
flood season. Similar to the Proposed Action, Alternative 3 would meet the requirements 
of the Water Control Plan in that the Planned Deviation would be consistent with the 
ongoing flood risk management operations at Prado Dam and would be implemented in  
a manner that would not have any adverse impact on flood risk management operations 
at the dam and that associated releases from the dam would not cause flood risks that 
would compromise the safety of persons or property downstream. No potential conflicts 
with the Prado Dam Water Control Plan would occur.   

Similar to the Proposed Action, sediment would be removed from the OCWD Diversion 
Channel in accordance with regional maintenance permits from United States Fish and 
Wildlife Service (FWS-WRIV-11BO269-12FO166), U.S. Army Corps of Engineers (SPL-
2012-00084-CLD), California Department Fish and Wildlife (1600-2011-0148-R6) and 
Regional Water Quality Control Board (30-2011-12). There would be no potential 
conflicts with the OCWD Prado Wetlands Regional Maintenance Permits, Prado Dam 
Water Control Plan or with other relevant planning programs.  

Sediment Management Project  

Similar to Proposed Action, the implementation of Alternative 3 would not conflict with 
the Prado Dam Water Control Plan, Riverside County General Plan or the San 
Bernardino General Plan.   

Alternative 4: Heavy Equipment Excavation 

Planned Deviation  
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The level of potential land use impacts from the Planned Deviation would be the same 
as the Proposed Action. No potential conflicts with the Prado Dam Water Control Plan 
would occur.  Similar to the Proposed Action, sediment would be removed from the 
OCWD Diversion Channel in accordance with regional maintenance permits from 
United States Fish and Wildlife Service (FWS-WRIV-11BO269-12FO166), U.S. Army 
Corps of Engineers (SPL-2012-00084-CLD), California Department Fish and Wildlife 
(1600-2011-0148-R6) and Regional Water Quality Control Board (30-2011-12). There 
would be no potential conflicts with the OCWD Prado Wetlands Regional Maintenance 
Permits, Prado Dam Water Control Plan or with other relevant planning programs. 

Sediment Management Project  

Similar, to the Proposed Action, the implementation of Alternative 4 would not conflict 
with the Prado Dam Water Control Plan or land policies within the Riverside County 
General Plan or San Bernardino County General Plan.  

Alternative 5: Planned Deviation 505 ft. with No Federal Action for Sediment 
Management Project 

The level of potential land use impacts from the Planned Deviation would be the same 
as the Proposed Action. No potential conflicts with the Prado Dam Water Control Plan 
would occur.  Similar to the Proposed Action, sediment would be removed from the 
OCWD Diversion Channel in accordance with regional maintenance permits from 
United States Fish and Wildlife Service (FWS-WRIV-11BO269-12FO166), U.S. Army 
Corps of Engineers (SPL-2012-00084-CLD), California Department Fish and Wildlife 
(1600-2011-0148-R6) and Regional Water Quality Control Board (30-2011-12). There 
would be no potential conflicts with the OCWD Prado Wetlands Regional Maintenance 
Permits, Prado Dam Water Control Plan or with other relevant planning programs. 

Alternative 6: No Planned Deviation with Federal Action for Sediment 
Management Project 

Similar to Proposed Action, the implementation of Sediment Management Project under 
Alternative 6 would not conflict with the Prado Dam Water Control Plan, Riverside 
County General Plan or the San Bernardino General Plan.   

Mitigation Measures  

No mitigation measures are required. 

Level of Impact  

Alternative 1: No impact. 

Alternative 2: No impact. 

Alternative 3: No impact. 

Alternative 4: No impact. 
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Alternative 5: No impact. 

Alternative 6: No impact. 
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 Noise 

Affected Environment  

Noise is defined as unwanted sound. Sound becomes unwanted when it creates a 
nuisance that interferes with normal activities, or when it causes physical harm or 
otherwise adversely affects human health.  The standard unit of measurement of the 
loudness of sound is the decibel (dB). The zero point on the dB scale is based on the 
lowest sound level that a healthy, unimpaired human ear can detect.  Changes of 3 dB 
or fewer are only perceptible in laboratory environments.  An increase of 10 dB 
represents a 10-fold increase in acoustic energy, while 20 dB is 100 times more intense, 
and 30 dB is 1,000 times more intense.  Each 10-dB increase in sound level is 
perceived as approximately a doubling of loudness.  

Numerous methods have been developed to measure sound over a period of time, 
including: Equivalent Sound Level (Leq), Community Noise Equivalent Level (CNEL), 
Day/Night Average Sound Level (Ldn) and Maximum Noise event (Lmax). Noise level can 
vary pending on the noise source and duration.  Below is description of the units of 
measure used in this analysis to describe the noise environment.  

• Leq: Time variations in noise exposure are typically expressed as a statistical 
description of the sound pressure level that is exceeded over some fraction of a 
given observation period (called Leq). For example, the noise levels exceeded on 
10 percent of readings is called L10, the median (50th percentile) reading is called 
L50, etc. 

• CNEL: Because community receptors are more sensitive to unwanted noise 
intrusion during the evening and at night, state law requires that, for planning 
purposes, an artificial dB increment penalty be added to quiet-time noise levels in 
a 24-hour noise descriptor called CNEL. 

• Ldn: Another commonly used method is the day/night average level or Ldn.   

• Ldn is a measure of the 24-hour average noise level at a given location.  It was 
adopted by the U.S. Environmental Protection Agency (EPA) for developing 
criteria for the evaluation of community noise exposure.   

• Lmax:  The maximum noise level recorded during a noise event is typically 
expressed as Lmax.   

Effects of Noise 

Physical damage to human hearing begins at prolonged exposure to noise levels higher 
than 85 dBA.  Extended periods of noise exposure above 90 dBA could result in 
permanent hearing damage. When the noise level reaches 120 dBA, a ticking sensation  
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occurs in the human ear even with short-term exposure. This level of noise is called the 
threshold of feeling.  As the sound reaches 140 dBA, the tickling sensation is replaced 
by the feeling of pain in the ear. This is called the threshold of pain. A sound level of 190 
dBA will rupture the eardrum and permanently the inner ear. Table 62 summarizes 
typical noise sources, levels, and responses. 

Table 62: Noise Levels and Human Response 

Noise Source Noise Level dBA Response 

Library 30 Very quiet 
Refrigerator humming 40 Quiet 
Quiet office 50 Quiet 
Normal conversation 60 Intrusive 
Vacuum cleaner 70 Telephone use difficult 
Freight train at 50 feet 80 Interferes with conversation 
Heavy-duty truck at 50 feet 90 Annoying 
Jet takeoff at 2,000 feet 100 Very annoying; hearing damage at 

sustained exposure levels 
Unmuffled motorcycle 110 Maximum vocal effect; physical 

discomfort 
Jet takeoff at 200 feet 120 Regular exposure over one minute 

risks permanent hearing loss 
Shotgun firing 130 Pain threshold 
Carrier jet operation 140 Harmfully loud 
Source: Melville C. Branch and R. Dale Beland, 1970. 

Ground Absorption  

The sound drop-off rate is highly dependent on the conditions of the land between the 
noise source and receiver.  To account for this ground-effect attenuation (absorption), 
two types of site conditions are commonly used in traffic noise models, soft-site and 
hard-site conditions.  Soft-site conditions account for the sound propagation loss over 
natural surfaces such as normal earth and ground vegetation.  For point sources, a 
drop-off rate of 7.5 dBA/ for each doubling of distance from the point source is typically 
observed over soft ground with landscaping, as compared with a 6.0 dBA/for each 
doubling of distance over hard ground such as asphalt, concrete, stone and very hard 
packed earth.   

Noise Barrier Attenuation  

For a noise barrier to work, it must be high enough and long enough to block the view of 
the noise source.  A noise barrier is most effective when placed close to the noise 
source or receiver.  A noise barrier can achieve a 5 dBA noise level reduction when it is 
tall enough to break the line-of-sight and greater heights increase the noise reduction.  



Section 5 
 

 

 

  4-249 

When the noise barrier is a berm instead of a wall, the noise attenuation can be 
increased by another 3 dBA.  

Regulatory Framework 

The compatibility of noise is regulated at the Federal, State and local level of 
government.  

Federal  

Federal Occupational Safety and Health Administration 

The adverse impact of noise was officially recognized by the federal government in the 
Noise Control Act of 1972. The Occupational Safety and Health Administration (OSHA) 
limits noise exposure of workers to 90 dB Leq or less over eight hours or 105 dB Leq or 
less over one hour.   

State 

State Office of Noise Control Standards 

The California Office of Noise Control has set the land use compatibility noise standards 
for different types of land uses and has encouraged local jurisdictions to adopt them.  

According to the land use compatibility noise standards, for commercial and industrial 
uses, long-term noise levels up to 65 Community Noise Equivalent Level (CNEL) are 
normally acceptable; noise levels between 65 and 75 dBA CNEL are “conditionally 
acceptable,” which means that noise levels are acceptable only when a detailed noise 
analysis is conducted and needed noise insulation features are included in the design.  
Long term noise levels between 70 and 80 dBA CNEL are generally unacceptable.  

For residential development and schools, long term exterior noise levels ranging up to 
60 dBA CNEL are classified as “normally acceptable,” based upon the assumption that 
the homes are built with normal conventional construction. Long term noise levels 
ranging up to 70 dBA CNEL are conditionally acceptable and noise levels in the 70- to 
75-dBA CNEL range are classified as “generally unacceptable, but may proceed if a 
detailed noise analysis is conducted and needed noise insulation features are included 
in the design. 

Local Regulations 

The local noise regulations that would be applicable to the study area would be the 
Riverside County Noise Ordinance and the City of Corona Noise Ordinance. 

Riverside County Noise Ordinance 

The Riverside County noise standard for sensitive land uses are shown in Table 63. 
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Table 63: Riverside County Noise Ordinance Standards 
General Plan Land Use Max Exterior Decibel 

Level (dB)  
7:00 am to 10:00 pm 

Max Exterior Decibel 
Level (dB) 

10:00 pm to 7:00 am 
Residential Estate, Very Low Density Residential, 
Low Density Residential, Medium Density 
Residential, Medium High Density Residential, 
High Density Residential, Very High Density 
Residential, Highest Density Residential  

55 45 

Rural Residential, Rural Mountains, Rural Desert 45 45 
Agriculture, Conservation. Conservation Habitat, 
Recreation, Rural, Watershed 

45 45 

Exemptions 

According the Riverside County Noise Ordinance the following activities are exempt 
from the noise ordinance standards. 

• Facilities owned or operated by or for a governmental agency. 

• Capital improvement projects of a governmental agency. 

• Private construction projects located ¼ of a mile or more from an inhabited 
dwelling. 

• Private construction projects located within ¼ mile of an inhabited dwelling, 
provided that construction does not occur between the hours of 6:00 p.m. and 
6:00 a.m. during the months of June through September, and construction does 
not occur between the hours of 6:00 p.m. and 7:00 a.m. during the months of 
October through May. 

City of Corona Noise Ordinance 

The City of Corona noise standard for sensitive land uses is shown in Table 64.    

Table 64: City of Corona Noise Ordinance Standards 
General Plan Land Use Max Exterior Decibel Level 

7:00am to 10:00pm 
Max Exterior Decibel Level 

10:00 pm to 7:00 am 
Single, Double and Multi 
Family Residential 

55 45 

Other Sensitive Land Uses  55 50 

Exemptions 

According to the City of Corona Noise Ordinance the following activities are exempt 
from the noise ordinance standards.  
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• Noise sources associated with the maintenance of real property provided the 
activities take place between the hours of 7:00 a.m. and 8:00 p.m. on any day 
except Sunday or between the hours of 9:00 a.m. to 8:00 p.m. on Sunday. 
Any activity to the extent regulation thereof has been preempted by state or 
federal law. 

Thresholds of Significance  

• Would the project result in an exposure of persons to or generation of noise 
levels in excess of standards established in the local general plan or noise 
ordinance, or applicable standards of other agencies? 

• Would the project cause a substantial temporary or periodic increase in 
ambient noise levels in the project vicinity above levels existing without the 
project? 

• Would the project expose persons to or generation of excessive groundborne 
vibration or groundborne noise levels? 

Environmental Consequences  

IMPACT N-1: Would the project result in an exposure of persons to or generation 
of noise levels in excess of standards established in the local general plan or 
noise ordinance, or applicable standards of other agencies? 

Alternative 1: No Federal Action/No Project  

Under the No Federal Action/No Project Alternative, the Planned Deviation and 
sediment removal activities would not be implemented. Therefore, no construction or 
operational noise impacts would occur from the sediment removal activities and there 
would be no potential conflicts with local noise ordinances.  

Alternative 2: Proposed Action  

Planned Deviation  

The Planned Deviation would not involve the operation of any equipment that would 
emit noise. No noise impacts would occur.  

Sediment removal activities at the OCWD Diversion Channel would result in short term 
noise impacts. As shown in Table 65 the nosiest piece of equipment that would be 
operating would be a dozer at an estimated noise level of 82 dBA. The noise generated 
from the construction of the sediment removal channel and sediment storage site would 
be intermittent and would be below the OSHA standard of 90 dBA over an eight hour 
period. Therefore, the construction activities would not be in conflict with the OSHA 
standard. Additionally, the sediment removals would occur during the day when 
construction noise would be exempt under local noise ordinances.  
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Sediment Management Project  

The construction and operation of the Sediment Management Project would involve 
construction and operation activities that would result temporary noise impacts within 
the study area. The typical construction equipment that would be operated and the 
associated noise levels are identified in Table 65. 

Table 65: Construction Equipment Noise Levels 

Construction Equipment Maximum dBA Noise Level at 50 Feet 

Excavator 81 
Backhoe 78 
Concrete Mixer 79 
Tub Grinder  85 
Dozer 82 
Crane 81 
Hydraulic Dredge 85 
Excavator  81 
Dump Truck 76 
Flat Bed Truck 85 

Source: Federal Transit Agency  

The Sediment Management Project involves construction and operation activities that 
would temporary increase noise levels within the study area. These activities include; 

• Construction of the Sediment Removal Channel and Sediment Storage Site  
• Green Waste Processing  
• Sediment Removal Activities  
• Truck Hauling of Sediment to an Offsite Location  

Construction of Sediment Removal Channel and Sediment Storage Site  

The construction of the sediment removal channel and sediment storage site would both 
involve the removal of vegetation and rough grading with heavy construction equipment. 
The nosiest piece of equipment that would be operating for both construction activities 
would be a dozer at an estimated noise level of 82 dBA. There are no sensitive 
receptors in the vicinity of the sediment removal channel or the sediment storage site. 
The noise generated from the construction of the sediment removal channel and 
sediment storage site would be intermittent and would be below the OSHA standard of 
90 dBA over an eight hour period. Therefore, the construction activities would not 
conflict with the OSHA standard. 

The construction of the sediment removal channel and sediment storage site would 
occur during the day and would be exempt under the Riverside County Noise Ordinance 
and the City of Corona Noise Ordinance. Therefore, noise impacts associated with the 
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construction of the sediment removal channel and sediment storage site would not be in 
conflict with Riverside County Noise Ordinance or the City of Corona Noise Ordinance.  

Green Waste Processing  

The vegetation removed from the sediment removal channel would be processed at a 
green waste area. The nosiest piece of equipment that would be operating would be a 
tub grinder at an estimated noise level of 85 dBA. The noise generated from the green 
waste processing activities would be intermittent and would be below the OSHA 
standard of 90 dBA over an eight hour period.  Therefore, the construction activities 
would not conflict with the OSHA standard. The green waste processing activities would 
occur during the day and would be exempt under the Riverside County Noise Ordinance 
and the City of Corona Noise Ordinance. No potential conflicts with local noise 
ordinances would occur. 

Sediment Removal Activities   

Under the Proposed Action, the sediment would be removed from the sediment removal 
channel by a combination of heavy construction equipment and a floating hydraulic 
dredge. The nosiest piece of equipment will be the hydraulic dredge and dozer both at 
an estimated noise level of 85 dBA. The operation of the hydraulic dredge or dozer 
would be below the OSHA standard of 90 dBA over an eight hour period.  Therefore, 
the proposed sediment removal activities would not conflict with the OSHA standard. 
The sediment removal activities would occur during the day and would be exempt under 
the Riverside County Noise Ordinance and the City of Corona Noise Ordinance.  No 
potential conflicts with local noise ordinances would occur. 

Truck Hauling Sediment  

The sediment removed from the sediment removal channel with heavy equipment would 
be hauled to the sediment storage site and stockpiled and eventually hauled off site to 
El Sobrante Landfill for disposal.  The nosiest pieces of equipment involved with the 
hauling and stockpiling of the sediment would be a dozer at an estimated noise level of 
85 dBA and dump truck at an estimated noise level of 76 dBA. The operation of the 
dump truck or dozer would be below the OSHA standard of 90 dBA over an eight hour 
period.  Therefore, the proposed sediment stock piling activities would not conflict with 
the OSHA. The sediment hauling activities would occur in an area that consists 
predominantly of light industrial land uses and would occur during the day when 
construction activities would be exempt under Riverside County Noise Ordinance and 
the City of Corona Noise Ordinance. No potential conflicts with local noise ordinances 
would occur. 
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Alternative 3: Reduced Water Surface Elevation  

Planned Deviation  

Under Alternative 3, the level of potential noise impacts from the Planned Deviation and 
sediment removal activities at the OCWD Diversion Channel would be the same as the 
Proposed Action. No potential conflicts with local noise ordinances would occur. 

Sediment Management Project  

Under Alternative 3, the level of potential noise impacts associated with the Sediment 
Management Project would be the same as the Proposed Action. No potential conflicts 
with local noise ordinances would occur. 

Alternative 4: Heavy Equipment Excavation  

Planned Deviation  

Under Alternative 4, the level of potential noise impacts from the Planned Deviation and 
sediment removal activities at the OCWD Diversion Channel would be the same as the 
Proposed Action. No potential conflicts with local noise ordinances would occur. 

Sediment Management Project  

Under Alternative 4, the same mix of construction equipment would be used except that 
heavy construction equipment would be used to remove the sediment in lieu of the 
operation of a hydraulic floating dredge. The use of the heavy construction equipment 
would not exceed OSHA noise standards and would occur during the day when the 
activity would be exempt under the County of Riverside and City of Corona Noise 
Ordinance. No potential conflicts with local noise ordinances would occur. 

Alternative 5: Planned Deviation 505 ft. with No Federal Action for Sediment 
Management Project 

Under Alternative 5, the level of potential noise impacts from the Planned Deviation and 
sediment removal activities at the OCWD Diversion Channel would be the same as the 
Proposed Action. No potential conflicts with local noise ordinances would occur. 

Alternative 6: No Planned Deviation with Federal Action for Sediment 
Management Project 

Under Alternative 6, the level of potential noise impacts associated with the Sediment 
Management Project would be the same as the Proposed Action. No potential conflicts 
with local noise ordinances would occur. 

Mitigation Measures  

No mitigation measures are required.  
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Level of Impact  

Alternative 1: No impact. 

Alternative 2: Less than significant adverse impact. 

Alternative 3: Less than significant adverse impact. 

Alternative 4: Less than significant adverse impact. 

Alternative 5: Less than significant adverse impact 

Alternative 6: Less than significant adverse impact. 

IMPACT N-2: Would the project cause a substantial temporary or periodic 
increase in ambient noise levels in the project vicinity above levels existing 
without the project? 

Alternative 1: No Federal Action/No Project  

Under the No Federal Action/No Project Alternative, the Planned Deviation and 
sediment removal activities would not be implemented. There would not be any 
construction or operational temporary noise impacts occurring in the study area. 
Existing ambient noise levels would remain at their current level.    

Alternative 2: Proposed Action  

Planned Deviation  

Implementation of the Planned Deviation would not involve any activities that would 
temporarily increase noise levels within the study area. The sediment removal activities 
at the OCWD Diversion Channel would temporarily increase ambient noise levels within 
the study area. There are no sensitive receptors in the immediate vicinity of the study 
area. Additionally, the temporary noise impacts would occur during the day when the 
activities would be exempt under local noise ordinances.  Potential temporary noise 
impacts would be less than significant.  

Sediment Management Project  

The construction and operation of the Sediment Management Project would result in 
temporary noise impacts within the study area. The noise levels generated from the 
construction and operational activities would be higher than ambient noise levels. There 
are no sensitive receptors located with the vicinity of where the temporary noise impacts 
would occur. Additionally, the temporary noise impacts would occur during the day 
when the activities would be exempt under local noise ordinances.  Potential temporary 
noise impacts would be less than significant.  

Alternative 3: Reduced Water Surface Elevation  

Planned Deviation  
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Under Alternative 3, a reduced amount of water would be stored in the conservation 
buffer pool. The reduced amount of water would not increase or decrease the potential 
for temporary noise impacts. Similar to the Proposed Action, sediment removal activities 
at the OCWD Diversion Channel would temporarily increase ambient noise levels within 
the study area. The temporary noise impacts would occur during the day when the 
activities would be exempt under local noise ordinances. Under Alternative 3, the level 
of potential temporary noise impacts would be the same as the Proposed Action and 
would be less than significant.  

Sediment Management Project  

Under Alternative 3, the level of potential noise impacts associated with the Sediment 
Management Project would be the same as the Proposed Action. No potential conflicts 
with local noise ordinances would occur. 

Alternative 4: Heavy Equipment Excavation  

Planned Deviation  

Implementation of the Planned Deviation and sediment removal activities at the OCWD 
Diversion Channel would result in the same level of temporarily noise impacts as the 
Proposed Action. Potential temporary noise impacts would be less than significant.  

Sediment Management Project  

Under Alternative 4, all of the sediment material would be excavated by heavy 
construction equipment. Compared to the Proposed Action there would be a greater 
amount of heavy equipment operating and an increase in temporary noise impacts 
within the study area.  Similar, to the Proposed Action, there would be no sensitive 
receptors located within the vicinity of where the temporary noise impacts would occur 
and the temporary noise impacts would occur during the day when the activities would 
be exempt under local noise ordinances. Potential temporary noise impacts would be 
less than significant.  

Alternative 5: Planned Deviation 505 ft. with No Federal Real Estate Action for 
Sediment Management Project 

Under Alternative 5, the level potential noise impacts from the Planned Deviation and 
sediment removal activities at the OCWD Diversion Channel would be the same as the 
Proposed Action. Potential temporary noise impacts would be less than significant.  

Alternative 6: No Planned Deviation with Federal Real Estate Action for Sediment 
Management Project 

Under Alternative 6, the level of potential noise impacts associated with the Sediment 
Management Project would be the same as the Proposed Action. Potential temporary 
noise impacts would be less than significant. 
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Mitigation Measures  

No mitigation measures are required.  

Level of Impact  

Alternative 1: No impact. 

Alternative 2: Less than significant adverse impact. 

Alternative 3: Less than significant adverse impact. 

Alternative 4: Less than significant adverse impact. 

Alternative 5: Less than significant adverse impact. 

Alternative 6: Less than significant adverse impact. 

IMPACT N-3 Will the project expose persons to or generation of excessive 
groundborne vibration or groundborne noise levels? 

The effects of groundborne vibrations typically only cause a nuisance to people, but at 
extreme vibration levels, damage to buildings may occur.  Although groundborne 
vibration impacts can be felt outdoors, it is typically only an annoyance to people 
indoors where the associated effects of the shaking of a building can be notable. One 
method used to quantify vibration amplitude is peak particle velocity (PPV). Typically, 
the operation of construction equipment causes ground vibrations that spread through 
the ground and diminish in strength with distance. Table 66 gives approximate vibration 
levels for particular construction activities.   

Table 66: Vibration Source Levels for Construction Equipment 

Equipment Peak Particle Velocity (inches/second) 

Pile driver (impact) 1.518 (upper range) 0.644 (typical) 
Pile driver (sonic) 0.734 upper range 0.170 typical 
Clam shovel drop (slurry wall) 0.202 
Hydromill (slurry wall) 0.008 in soil 0.017 in rock 
Vibratory Roller 0.210 
Hoe Ram 0.089 
Large bulldozer 0.089 
Caisson drill 0.089 
Loaded trucks 0.076 
Jackhammer 0.035 
Small bulldozer 0.003 

The County of Riverside and the City of Corona do not have specific thresholds to 
determine potentially significant vibration impacts. The Federal Transit Administration’s 
ground-borne vibration impact thresholds would be the most relevant and were used to 
measure if the project activities could result in potentially significant vibration impacts. 
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According to the Federal Transit Administration a vibration impact would be considered 
significant if it would result in construction impact of 0.2 inch per second or an operation 
impact of .04 inch per second.  

Alternative 1: No Federal Action/No Project   

Under the No Federal Action/No Project Alternative, the Planned Deviation and 
sediment removal activities would not be implemented. There would not be any 
construction activity and no potential for groundborne vibration impacts to occur.  

Alternative 2: Proposed Action  

Planned Deviation  

Implementation of the Planned Deviation would not involve any activities that would 
generate groundborne vibration impacts.  The piece of heavy construction equipment 
that would be used in the removal of sediment from the OCWD Diversion Channel that 
would have the highest potential for groundborne vibration impacts would be a dozer 
with a peak particle velocity of .089. The peak velocity would be below the Federal 
Transit Administrations ground-borne vibration impact threshold of .2 inch per second. 
Potential vibration impacts would be less than significant. 

Sediment Management Project  

The piece of heavy construction equipment that would be used in the Sediment 
Management Project that would have highest potential for groundborne vibration 
impacts would be a dozer with a peak particle velocity of .089. The peak velocity would 
be below the Federal Transit Administrations ground-borne vibration impact threshold of 
.2 inch per second.  Potential vibration impacts would be less than significant. 

Alternative 3: Reduced Water Surface Elevation  

Under Alternative 3, the level of potential groundborne vibration impacts associated with 
Planned Deviation, sediment removal at OCWD Diversion Channel and Sediment 
Management Project would be the same as the Proposed Action. Potential groundborne 
vibration impacts would be less than significant.  

Alternative 4: Heavy Equipment Excavation  

Planned Deviation  

Under Alternative 4, the level of potential groundborne vibration impacts associated with 
Planned Deviation and sediment removal at OCWD Diversion Channel would be the 
same as the Proposed Action. Potential vibration impacts would be less than significant. 

Sediment Management Project  

Under Alternative 4, all of the sediment material would be excavated by heavy 
construction equipment. Compared to the Proposed Action there would be a greater 
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amount of heavy equipment operating, increasing the potential for groundborne 
vibration impacts within the study area. Similar to the Proposed Action, the vibration 
impacts would be below the Federal Transit Administrations ground-borne vibration 
impact threshold of .2 inch per second.  Potential vibration impacts would be less than 
significant. 

Alternative 5: Planned Deviation 505 ft. with No Federal Action for Sediment 
Management Project 

Under Alternative 5, the level of potential vibration impacts from the Planned Deviation 
and sediment removal activities at the OCWD Diversion Channel would be the same as 
the Proposed Action. Potential vibration impacts would be less than significant.  

Alternative 6: No Planned Deviation with Federal Action for Sediment 
Management Project 

Under Alternative 6, the level of potential vibration impacts associated with the 
Sediment Management Project would be the same as the Proposed Action. Potential 
vibration impacts would be less than significant. 

Mitigation Measures  

No mitigation measures are required. 

Level of Impact  

Alternative 1: No impact. 

Alternative 2: Less than significant adverse impact. 

Alternative 3: Less than significant adverse impact. 

Alternative 4: Less than significant adverse impact 

Alternative 5: Less than significant adverse impact. 

Alternative 6: Less than significant adverse impact. 
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 Traffic/Transportation  

The following analysis is based on traffic evaluations prepared by Kunzman Associates 
in August of 2015 and May of 2016. The traffic analysis is presented in its entirety in 
Appendix G.  

Affected Environment 

Primary Roadways that would be utilized by the Proposed Action and Action 
Alternatives would include.   

• Auto Center Drive 
• River Road  
• Lincoln Avenue  
• Temescal Canyon Road  
• Dawson Canyon Road  

The existing of level service of study area roadway segments is shown in Table 67.  

Table 67: Study Area Roadways Existing Level of Service  

Roadway  From  To  Volume to 
Capacity  

Level of  
Service  

Auto Center Drive  N Railroad Drive  Railroad Street  0.013 A 
 Railroad Street MetroLink N 

Driveway  
0.366 A 

 Metro Link N 
Driveway 

MetroLink S 
Driveway  

0.451 A 

 MetroLink S 
Driveway 

Pomona Road 0.454 A 

 Pomona Road Warlow Road 0.492 A 
 Warlow Road SR 91 WB Ramp 0.614 B 

River Road  Santa Ana River  Corydon Street .844 D 

 Corydon Street Second Street .621 B 

 Second Street  Lincoln Avenue .549 A 

Lincoln Avenue  River Road  Railroad Street  .885 D 

 Railroad Street  SR-91  .669 B 

Temescal Canyon 
Road 

1-15 NB Ramps Dawson Road 0.291 A 

Dawson Canyon Road  Temescal Canyon 
Road  

East of Temescal 
Canyon Road  

.249 A 
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Regulatory Framework 

Riverside County General Plan Circulation Element 

The Circulation Element guides the design of the transportation system in Riverside 
County. The Circulation Element establishes peak hour traffic level of service standards 
on County and State Highways. The Circulation Element establishes LOS "C" along all 
County of Riverside maintained roads and conventional state highways. As an 
exception, LOS "D" may be allowed in Community Development areas, only at 
intersections of any combination of Secondary Highways, Major Highways, and Urban 
Expressways, conventional state highways or freeway ramp intersections. LOS "E" may 
be allowed in designated community centers to the extent that it would support transit-
oriented development and walkable communities. 

Riverside County Congestion Management  

The purpose of the 2007 Riverside County Congestion Management Program (CMP) is 
to develop a coordinated approach to manage and decrease traffic congestion by 
linking various transportation, land use, and air quality planning programs throughout 
the County. According to the Riverside County CMP, the adopted minimum level of 
service (LOS) is LOS E or better, and a deficiency plan is required if the CMP facility 
LOS is reduced to LOS F. The Riverside County Congestion Management Program 
facilities located within the Project area is State Route 91. As identified in the CMP, SR-
91 between SR-71 and I-15 had a LOS of “F” in 1991 when the CMP was first 
established, and therefore, would be exempt from CMP requirements. 

City of Corona Circulation Element 

Circulation Element provides the necessary framework to guide the growth and 
development of the City’s transportation related infrastructure, and integrates land use 
and transportation planning by ensuring that all existing and future developments have 
adequate circulation.  The Circulation Element establishes acceptable Level of Service 
D or better on arterial streets wherever possible.  At some key locations, such as easily 
traveled freeway interchanges, LOS E may be adopted as the acceptable standard, on 
a case-by-case basis. 

The City of Corona has adopted a truck route system that designates various facilities 
for through truck movements.  On those routes, trucks over three tons may legally travel 
even if they do not have a trip origin or destination along that route.  On all other streets, 
trucks may only travel on them if the truck has an origin or destination at a land use 
located along the facility.  According to the Circulation Element Serfas Club Drive, Auto 
Center Drive, Lincoln Avenue and Railroad Street are identified as truck routes. 

Thresholds of Significance  

• Would the project be in conflict with an applicable plan, ordinance or policy 
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establishing measures of effectiveness for the performance of the circulation 
system, taking into account all modes of transportation including mass transit, 
and non-motorized travel and relevant components of the circulation system, 
including but not limited to intersections, streets, highways and freeways, 
pedestrians and bicycle paths and mass transit.  

Environmental Consequences  

IMPACT T-1: Would the project be in conflict with an applicable plan, ordinance or 
policy establishing measures of effectiveness for the performance of the 
circulation system, taking into account all modes of transportation including 
mass transit, and non-motorized travel and relevant components of the 
circulation system, including but not limited to intersections, streets, highways 
and freeways, pedestrians and bicycle paths and mass transit.  

Alternative 1: No Federal Action/No Project 

Under the No Federal Action/No Project Alternative the Planed Deviation and sediment 
removal activities would not be implemented. No additional traffic would be generated 
within the study area. There would be no change to existing traffic volumes within the 
study area. During non-peak traffic periods study area roads would operate at 
acceptable levels of service and during peak traffic periods study area roadway 
segments and study area freeway corridors would continue to experience congestion.   

Alternative 2: Proposed Action 

Planned Deviation  

Implementation of the Planed Deviation would not generate any additional traffic trips 
within the study area. However, implementation of the sediment removal activities at the 
OCWD Diversion Channel would generate traffic trips from construction worker travel, 
the arrival and departure of trucks for sediment hauling to the El Sobrante Landfill. The 
number of construction workers and trucks would vary in order to maintain a reasonable 
schedule of completion. 

Under Alternative 2 up to 24,500 cubic yards of material would be removed from the 
OCWD Diversion Channel and hauled to the El Sobrante Landfill. Based on a typical 
truck load 14 cubic yards of material per load, a total of 1,714 truckloads would be 
required to transport the excavated material. Assuming that 8 truckloads could be 
loaded per hour, a total of 214 hours of soil transported activity would be required.  
Additionally, the sediment removal activities would generate worker traffic to and from 
the removal site. The estimated daily traffic related to workers and other miscellaneous 
trips would be 24 daily trips. Of the total trips, 10 are anticipated to occur during the 
peak traffic period. The trucking activities that are expected during the working day 
would result in 8 outbound (loaded) and 8 inbound (empty return) truck trips during each 
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hour of activity (16 truck trips per hour) and 128 daily truck trips. A passenger car 
equivalency (PCE) factor of 3.0 is typically applied to large trucks, resulting in a PCE trip 
generation of 48 hourly PCE trips and 384 daily PCE trips. The total daily PCE trip 
generation (worker trips and truck trips combined) is 408 daily PCE trips. The 
anticipated peak hour PCE traffic volume / generation for the proposed project is again 
below the 50 trip threshold established as the basis for identifying a direct project 
impact. 

As shown in Table 68 the sediment removal and hauling activities would add a relatively 
small amount of traffic to the project area circulation system. The project contribution of 
traffic would be less than 1% of the existing traffic volumes along each haul route, with 
project traffic contributions ranging between 0.45% and 0.8%. This contribution of traffic 
would not directly reduce the level of service of any roadway segments or intersections 
within the project area.  

Table 68: Sediment Removal OCWD Diversion Channel Traffic Impacts  
Freeway Location Time Direction Existing 

Volume  
(VPH)  

Project  
Volume 
(VPH) 

Project 
Percentage  

SR-91 East Serfas 
Club Drive 

AM WB 3,000 24 0.8% 

SR-91 East Main 
Street 

AM WB 5,500 24 0.4% 

1-15 North 
Temescal 
Cyn Rd.  

AM NB 4,400 24 0.5% 

I-15 South 
magnolia 
Ave. 

AM NB 5,200 24 0.5% 

SR-91 East Serfas 
Club 

PM EB 3,000 24 0.8% 

SR-91 East Main 
Street 

PM EB 6,000 24 0.4% 

I-15 North 
Temescal 
Cyn. Rd.  

PM SB 5,200 24 0.5% 

I-15 South 
Magnolia 
Ave. 

PM SB 5,500 24 0.4% 

Based on the above analysis the project traffic contributions would be minimal. 
However, during peak traffic periods the project truck hauling trips would contribute to 
existing traffic congestion along SR-91 and I-15, which could potentially result in 
adverse cumulative traffic impacts. To minimize the contribution of project traffic during 
peak traffic periods, the project hauling activities would be limited to occur between 9:00 
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AM and 3:00 PM. With the implementation of Mitigation Measure T-1 combined with the 
relatively small project contribution of traffic trips potential cumulative adverse traffic 
impacts would be less than significant. 

Sediment Management Project  

Implementation of the Sediment Management Project would remove up to 120,000 
cubic yards of material from the Sediment Management Project Demonstration Site. 
The sediment would be processed on federal land within the basin and then hauled to 
the El Sobrante landfill for permanent disposal. The trips generated by the Sediment 
Management Project were determined for employee and truck traffic expected to enter 
and exit the site during the peak periods (7:00 AM to 9:00 AM and 4:00 PM to 6:00 PM) 
at the study area intersections. In general, on‐site construction activity would be 
anticipated to begin at 7:00 AM and end at 3:00 PM, unless otherwise specified. The 
haul route drivers would operate from 9:00 AM to 3:00 PM to avoid peak hour traffic. 

Project Employee Trips  

Project trips were calculated for the additional employee traffic volumes that would be 
conducting during construction. It is anticipated that the majority of the construction 
workers would remain on‐site throughout the day and approximately half of the workers 
would leave and return to the site via their vehicles for lunch. Daily trip generation is 
based on the number of employees multiplied by two (2) to account for the inbound and 
outbound trips, and an additional amount of trips generated by the off‐peak lunch time 
round‐trips.  Morning peak hour trip generation would be the number of employees that 
would entering the site during the peak hours (i.e., arrive approximately at 7:00 to 9:00 
AM). As the on‐site construction workers workday begins at 7:00 AM, they would arrive 
prior to the morning peak period. Haul truck drivers would arrive during the morning 
peak hour. Evening peak hour trip generation would be the number of employees 
leaving the site at or after 4:00 PM. As the project workday is completed at 3:00 PM, 
workers would leave prior to 4:00 PM and not contribute to the evening peak period. 

Project Truck Trips  

Project trips are calculated by the projected increase in truck traffic volumes that would 
haul off the sediment materials, and deliver material to the landfill site. Daily trip 
generation is based on the number of trucks, number of round trips, to account for the 
inbound and outbound trips, and all trucks are multiplied by the passenger car 
equivalent factor. Passenger Car Equivalent (PCE) factors have been obtained from the 
County of San Bernardino Congestion Management Plan per direction of the County of 
Riverside staff. Cars (such as employee vehicles) use a PCE of 1.0, Light duty trucks 
use a PCE of 1.5. Medium duty trucks with 3 axles use a PCE of 2.0 and heavy duty 
trucks with 4 or more axles use a PCE of 3.0.  
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For the Sediment Management Project, mobilization of on‐site equipment would occur 
during off‐peak hours prior to the beginning of each phase. For the sediment removal 
phase, haul trucks would consist of 14,000 cubic yards/3 axle trucks which would 
operate from 9:00 AM to 3:00 PM to avoid peak hour traffic. The approximately 36 mile 
round‐trip from the Prado Basin to El Sobrante Landfill would be estimated to take 
approximately 1 hour each way for travel and loading/unloading which would allow for 3 
round trips per day per truck. Inbound and outbound vehicle splits have been assumed 
to each be fifty (50) percent. The maximum likely number of vehicles on all construction 
areas including sediment removal in passenger car equivalents would be 222 daily trips 
during Phase 5 (Sediment Removal).  

The trip generation assumes that the on‐site construction worker arrival and departure 
would occur before peak hours, the haul driver arrival occurs during the morning peak 
hours and that they depart before the evening peak period and that sediment removal 
occurs would occur during mid‐day hours between the morning and evening peak 
hours. The morning peak hour traffic volume projected for inbound and outbound travel 
in passenger car equivalents would be approximately 15 vehicles per hour. The 
Proposed Action would not contribute to the evening peak hour traffic volume as the 
project workday ends at 3:00 PM. 

In the County of Riverside, the minimum project‐added traffic volume that would be 
needed before an intersection has to be studied is 50 two‐way trips in either the 
morning or evening weekday peak hours. The traffic generated from the Proposed 
Action would not meet this threshold and would have a less than significant impact on 
study area intersections.  

For the Sediment Removal Phase 5, approximately 15 haul trucks would operate from 
9:00 AM to 3:00 PM to avoid peak hour traffic. The approximately 36 mile round‐trip 
from the Prado Basin to El Sobrante Landfill would be estimated to take approximately 1 
hour each way which would allow for 3 round trips per day per truck. The Proposed 
Action would contribute 15 14,000 cubic yard/3 axle trucks per hour to the haul route 
which equates to 30 passenger car equivalents during off‐peak hours from 9:00 AM to 
3:00 PM to avoid peak hour traffic. It should be noted that this would be below the 100 
two way peak hour mainline freeway trips which would require further freeway analysis. 
Therefore the project construction traffic would have a less than significant impact on 
the study area freeway corridors.  

Project with Future Traffic Conditions  

To assess future traffic conditions, existing traffic was combined with a 2 percent annual 
ambient growth and with project traffic. The project is climate dependent therefore a 
timeframe of 3 years to 5 years to implement the project was evaluated. The project 
could begin as early as September 2018 and ending approximately in 2024. The years 
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for analysis purposes in this report is 2018 for the initial phases of construction and 
2024 for the final phases of construction. As shown in Table 69 in the initial construction 
year in 2018 and at the project completion date of 2024 all roadway segments would 
operate at an acceptable level of service and the project construction traffic impacts 
would be less than significant. However, because of the uncertainty of traffic conditions 
on any given day it is recommended that the project activities coordinate with local and 
state officials to allow for unplanned events or activities that might affect traffic 
conditions within the study area. With the implementation of Mitigation Measure T-1 
potential traffic impacts would be less than significant.   

Table 69: Sediment Management Project Traffic Impacts  
Roadway  From  To  Existing  

No Project  
With project 
Initial Year 

2018  

With project 
Final Year 

2024  
Auto Center 
Drive  

N Railroad 
Drive  

Railroad Street  A A A 

 Railroad Street MetroLink N 
Driveway  

A A A 

 Metro Link N 
Driveway 

MetroLink S 
Driveway  

A A A 

 MetroLink S 
Driveway 

Pomona Road A A A 

 Pomona Road Warlow Road A A A 
 Warlow Road SR 91 WB 

Ramp 
B B B 

Temescal 
Canyon Road 

1-15 NB 
Ramps 

Dawson Road A A A 

Dawson 
Canyon Road  

Temescal 
Canyon Road  

East of 
Temescal 
Canyon Road  

A A A 

Alternative 3: Reduced Water Surface Elevation  

Planned Deviation  

Similar to the Proposed Action, no traffic would be generated from the Planned 
Deviation. Under Alternative 3, the level of potential traffic impacts from the sediment 
removal at the OCWD Diversion Channel would be the same as the proposed Action. 
The contribution of traffic would not directly reduce the level of service of any roadway 
segments or intersections within the study area. With the implementation of Mitigation 
Measure T-1 potential traffic impacts would be less than significant.  
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Sediment Management Project  

Under Alternative 3, the level of potential traffic impacts would be the same as the 
proposed Action. The contribution of traffic would not directly reduce the level of service 
of any roadway segments or intersections within the study area. With the 
implementation of Mitigation Measure T-1 potential traffic impacts would be less than 
significant.  

Alternative 4: Heavy Equipment Excavation  

Planned Deviation  

Similar, to the Proposed Action, no traffic would be generated from the Planned 
Deviation. Under Alternative 3, the level of potential traffic impacts from the sediment 
removal at the OCWD Diversion Channel would be the same as the proposed Action. 
The contribution of traffic would not directly reduce the level of service of any roadway 
segments or intersections within the study area. With the implementation of Mitigation 
Measure T-1 potential traffic impacts would be less than significant.  

Sediment Management Project  

Under Alternative 4, the level of potential traffic impacts would be the same as the 
proposed Action. The contribution of traffic would not directly reduce the level of service 
of any roadway segments or intersections within the study area. With the 
implementation of Mitigation Measure T-1 potential traffic impacts would be less than 
significant.  

Alternative 5: Planned Deviation 505 ft. with No Federal Action for Sediment 
Management Project 

Under Alternative 5, the level of potential traffic impacts from the Planned Deviation and 
sediment removal activities at the OCWD Diversion Channel would be the same as the 
Proposed Action. The contribution of traffic would not directly reduce the level of service 
of any roadway segments or intersections within the study area. With the 
implementation of Mitigation Measure T-1 potential traffic impacts would be less than 
significant.  

Alternative 6: No Planned Deviation with Federal Action for Sediment 
Management Project 

Under Alternative 6, the level of potential traffic impacts associated with the Sediment 
Management Project would be the same as the Proposed Action. The contribution of 
traffic would not directly reduce the level of service of any roadway segments or 
intersections within the study area. With the implementation of Mitigation Measure T-1 
potential traffic impacts would be less than significant.  
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Mitigation Measures  

T-1: To minimize traffic impacts within the study area the following truck hauling 
coordination measures will be implemented.  

1. Provide the County of Riverside, City of Corona, and California Department of 
Transportation the detailed project descriptions which include: 

• Identify hours of construction and hours for deliveries. 
• Identify haul routes. 
• Identify location of staff parking for the construction period. 
• Identify the location of material storage. 
• Details for the work at site access locations. 

2. The project will develop a procedure to notify the following agencies and public: 

• Emergency services affected by construction in the study area of 
possible lane and local access closures and the potential for traffic 
delays during construction. 

• The City of Corona Traffic management Center to assist in moderating 
congestion on local streets. 

• Corona Norco Unified School District of possible temporary traffic 
congestion. 

• Transit providers of possible temporary traffic congestion 
• The community at-large of the construction limits/duration and timing 

3. The project will schedule receipt of construction materials during non‐peak travel 
periods (9:15 AM to 3:45 PM), to the extent possible. 

4. The project will require the construction workers to park on the predetermined 
off-street parking area specified by the applicant. 

5. The project will work with the City of Corona Engineer and Traffic Management 
Center to identify days of heavy truck traffic volumes on roadways within the City. 
Because of the heavy directionality of traffic flow and the City’s ability to manage 
traffic signal timing to increase flow as needed, the applicant has the opportunity 
to utilize the City’s ability to moderate congestion on roadways within the study 
area. 

Level of Impact 

Alternative 1: No impact. 

Alternative 2: Less than significant adverse impact with Mitigation Measure T-1. 

Alternative 3: Less than significant adverse impact with Mitigation Measure T-1. 

Alternative 4: Less than significant adverse impact with Mitigation Measure T-1. 
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Alternative 5: Less than significant adverse impact with Mitigation Measure T-1. 

Alternative 6: Less than significant adverse impact with Mitigation Measure T-1. 
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 Tribal Resources  

Affected Environment  

At the time of European contact, this part of Riverside/San Bernardino Counties was the 
home of the Gabrielino. The Gabrielino are those people and their descendants who 
became associated with Mission San Gabriel Arcángel, which was established in south-
central Los Angeles County on September 8, 1771, in what has ever since been called 
the San Gabriel Valley. Today, these people are sometimes referred to as the Tongva, 
although the term apparently originally (i.e., before the arrival of Euro-Americans) 
referred to the inhabitants of the San Gabriel Valley only. In either case, the inhabitants 
of Santa Catalina Island and San Clemente Island are often included as being parts of 
this tribe, as are the Fernandeño, who inhabited most of the San Fernando Valley.  

The ancestral Gabrielino arrived in the Los Angeles Basin probably before 500 BCE as 
part of the so-called Shoshonean (Takic speaking) Wedge from the Great Basin region 
and gradually displaced the indigenous peoples, who were probably Hokan speakers. 
Large, permanent villages were established in the fertile lowlands along rivers and 
streams and in sheltered areas along the coast. Eventually, Gabrielino territory 
encompassed the watersheds of the Los Angeles, San Gabriel, Rio Hondo, and Santa 
Ana Rivers, which includes the greater Los Angeles Basin, to perhaps as far south as 
Aliso Creek, as well as portions of the San Fernando, San Gabriel, and San Bernardino 
Valleys. Gabrielino territory also included the islands of San Clemente, San Nicholas, 
and Santa Catalina.  Populations may have numbered as many as 10,000 individuals at 
their peak in the Precontact Period. 

The subsistence economy of the Gabrielino was one of hunting and gathering. The 
surrounding environment was rich and varied, and the natives were able to exploit 
mountains, foothills, valleys, deserts, and coasts. As was the case for most native 
Californians, acorns were the staple food (by the Intermediate Horizon), supplemented 
by the roots, leaves, seeds, and fruit of a wide variety of flora (i.e., cactus, yucca, sage, 
and agave). Fresh and saltwater fish, shellfish, birds, insects, and large and small 
mammals were exploited. A Gabrielino community known to be located near the study 
area was named Pashiinonga. Located on the Rancho del Chino, the name was 
apparently the Tongva name for the Rancho. Its inhabitants were forcibly relocated to 
Mission San Gabriel.  

The Prado Basin lies within the southernmost territory of the Serrano Indians. The 
Serrano, so named by the Spanish because of their tenure in the San Bernardino 
Mountains, occupied that region from the mountains, downstream along the Mojave 
River and eastward to the Mojave sink; southward to as far as the Prado Basin and the 
northern foothills of the Santa Ana Mountains. Serrano Indians in the vicinity of the 
Mojave sink were known by the Desert Mojave as Vanyume. The Serrano spoke a 
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language from the Takic subfamily of the Uto-Aztecan linguistic family. Serrano territory 
was bound on the north, east, and west by Numic-speaking groups consisting of 
Paiute/Chemehuevi, Kawaiisu, and Panamint, respectively. Serrano territory was 
frequented by these groups and intermarriage was common.  Although little 
ethnographic data exists describing the settlement subsistence systems of the Serrano, 
they probably lived similarly to Kitanemuk and Cahuilla. Serrano subsisted by hunting 
and gathering seasonally and exploiting large and small game as well as a variety of 
staple vegetal foods such as acorns, pinyon nuts, mesquite beans, chia, rice grass, 
tubers, and greens. Mountain and high desert resources were exploited seasonally and 
permanent and semi-permanent villages formed from autonomous political patrilineal 
clans, maintaining bonds with neighboring clans through economic, marital, and 
ceremonial reciprocity.   

Native American Tribal Coordination 

California Native American Heritage Commission  

The California Native American Heritage Commission (NAHC) was contacted if they 
had any records of recorded Native American scared burial grounds or other cultural 
resources within the Planned Deviation APE, Sediment Management Project APE and 
OCWD Diversion Channel APE. The NAHC indicated that they did not have any 
records, but did provide a list of tribes affiliated with the area with a recommendation to 
coordinate with the tribes to ensure that no Native American cultural resources are 
within the APE. A listing of the Native American Tribes coordinated with are shown in 
Table 70. Native American tribes were notified in writing of the Proposed Action and 
were requested to provide any information they might have regarding cultural resources 
in the area. The Soboba Band of Luiseno Indians and the Gabrieleno Band Mission 
Indians Kizh Nation both indicated that the Prado Basin has high sensitivity and 
recommended that a monitor be present during ground disturbing activities.  

AB 52 Tribal Consultation 

Section 21080.3.1 of the Public Resources Code requires a Lead Agency to consult 
with any California Native American Tribe that requests consultation for potential 
impacts to tribal cultural resources. In accordance with the Public Resources Code, if a 
tribe wishes to engage in consultation, the tribe must respond to the Lead Agency within 
30 days of receipt of the notification request.  

On October 18, 2017 OCWD contacted three local tribes that have requested to be 
informed of projects under AB 52: These would include Michael Mirelez, Torres 
Martinez Desert Cahuilla Indians, Andrew Salas, Gabrieleno Band of Mission Indians-
Kizh Nation and Patricia Garcia Agua Caliente band of Cahuilla Indians. The tribes were 
requested to provide additional information in regards to Native American cultural 
resources within the project area and the potential for them to be encountered during 
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the project construction activities. At this time no additional information has been 
provided and no further coordination is required.  

Table 70 List of Native American Tribal Coordination 
*Juaneno Band of Mission 
Indians Acjachemen Nation 
Contact Joyce Perry 

*Gabrielino band of Mission 
Indians Kizh Nation 
Contact Andrew Sales 

Santa Rosa Band of 
Mission Indians  
Contact John Marcus 

*Gabrielino Tongva San 
Gabriel Band of Mission 
Indians 
Contact Anthony Morales 

Cahuilla Band of Indians 
Contact Luther Salgado 

Sobaba Band Luiseno 
Indians  
Contact Joseph Ontiveros 

Penchaga Band of Mission 
Indians 
Contact Paul Macarro 

Monrongo Band of Mission 
Indians 
Contact William Madrigal 

Juaneno Band of Mission 
Indians  
AcjachemenContact 
Teresa Romero 

Ramona Band of Cahuilla 
Mission Indians 
Contact Joseph Hamilton 

Pechange Band of Mission 
Indians 
Contact Marc Macarro 

Tongva Ancestral 
Terrotoral Ribal Nation 
Contact John Rosas 

Juaneno Band of Mission 
Indians Acjachemen Nation 
Contact David  Belardes 

Gabrielino Tongva Nation  
Contact Sandonne Goad 

Juaneno band of Mission 
Indians  
Contact Anita Espineza 

Gabrielino Tongva Nation 
Contact Sam Dunlap 

  

*AB 52 Notification for Tribal Consultation  

Thresholds of Significance  

• Would the project cause a substantial adverse change in the significance of a 
tribal cultural resource as either a site, feature, place, cultural landscape that is 
geographically defined in terms of the size and scope of the landscape, sacred 
place, or object with value to a California Native American Tribe and that is listed 
or eligible for listing in the California Register or Historical Resources, or in a 
local register of historical resources.  

• Would the project cause a substantial adverse change in the significance of a 
tribal cultural resource as either a site, feature, place, cultural landscape that is 
geographically defined in terms of the size and scope of the landscape, sacred 
place, or object with value to a California Native American Tribe and that is a 
resource determined by the lead agency in its discretion and supported by 
substantial evidence to be significant and which the lead agency considers the 
significance of the resource to a California Native American tribe. 

Environmental Consequences  

IMPACT TR-1: Would the project cause a substantial adverse change in the 
significance of a tribal cultural resource as either a site, feature, place, cultural 
landscape that is geographically defined in terms of the size and scope of the 
landscape, sacred place, or object with value to a California Native American 
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Tribe and that is listed or eligible for listing in the California Register or Historical 
Resources, or in a local register of historical resources? 

The California Native American Heritage Commission (NAHC) was contacted if they 
had any records of recorded Native American scared burial grounds or other cultural 
resources within the Planned Deviation APE, Sediment Management Project APE and 
OCWD Diversion Channel APE. The NAHC indicated that they did not have any 
records, but did provide a list of tribes affiliated with the area with a recommendation to 
coordinate with the tribes to ensure that no Native American cultural resources are 
within the APE. Native American tribes were notified in writing of the Proposed Action 
and were requested to provide any information they might have regarding cultural 
resources in the area. The Soboba Band of Luiseno Indians and the Gabrieleno Band 
Mission Indians Kizh Nation both indicated that the Prado Basin has high sensitivity and 
recommended that a Native American monitor be present during ground disturbing 
activities.  

Planned Deviation  

Alternative 1: No Federal Action/No Project 

Under No Federal Action/No Project Alternative, the Planned Deviation and sediment 
removal activities would not be implemented. There would not be any excavation 
activities that would have the potential to encounter and adversely impact Native 
American sacred remains or burial grounds.   

Alternative 2: Proposed Action   

Through consultation with local tribes it was identified that there were no known Native 
American scared burial grounds or other tribal resources that would be adversely 
impacted by the Planned Deviation or by sediment removal activities at the Sediment 
Management Project Demonstration Site or at the OCWD Diversion Channel. However, 
given the cultural resource sensitivity of the Prado Basin, a qualified Native American 
monitor would be required monitor ground disturbing activities occurring within the study 
area to ensure unknown Native American tribal resources are not adversely impacted. 
With the implementation of Environmental Commitments CR-5 potential adverse 
impacts to Native American Tribal resources would be avoided.  

Alternative 3: Reduced Water Surface Elevation 

Under Alternative 3, a reduced amount of water would be stored in the conservation 
buffer pool. The reduced amount of water would not increase or decrease the potential 
to encounter Native American Tribal Resources. The level of potential impacts to Native 
American Tribal resources would be the same as the Proposed Action. With the 
implementation of Environmental Commitments CR-5 potential adverse impacts to 
Native American Tribal Resources would be avoided. 
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Alternative 4: Heavy Equipment Excavation  

Under Alternative 4, heavy equipment would only be used to remove sediment from 
Prado Basin. The use of heavy equipment in lieu of hydraulic dredge would not increase 
or decrease the potential to encounter Native American Tribal Resources. The level of 
potential impacts to Native American Tribal resources would be the same as the 
Proposed Action. With the implementation of Environmental Commitments CR-5 
potential impacts to Native American Tribal resources would be avoided. 

Alternative 5: Planned Deviation 505 ft. with No Federal Action for Sediment 
Management Project  

The level of potential impacts to Native American Tribal resources associated with 
Planned Deviation under Alternative 5 would be the same as the Proposed Action. No 
impacts to Native American Tribal resources would occur.  

Alternative 6: No Planned Deviation with Federal Action for Sediment 
Management Project  

The level of potential impacts to Native American Tribal resources associated with 
Alternative 6 would be the same as the Proposed Action. With the implementation of 
Environmental Commitment CR-5 potential adverse impacts to Native American Tribal 
resources would be avoided.  

Environmental Commitment  

CR-5: Prior to start of any ground-disturbing activities, a Native American monitor will 
observe all ground-disturbing activities. The monitor shall be obtained from a Tribe that 
is traditionally and culturally affiliated with the area, according the NAHC list. The 
monitor shall be empowered to halt or redirect ground-disturbing activities away from 
the vicinity of a discovery until the qualified archaeologist has evaluated the discovery 
and determined appropriate treatment. Monitoring may be reduced or discontinued, 
based on observations of subsurface soil stratigraphy and/or the presence of older C-
horizon deposits. 

Level of Impact 

Alternative 1: No Impact 

Alternative 2: Less than significant adverse impact with Environmental Commitment 
Measure CR-5. 

Alternative 3: Less than significant adverse impact with Environmental Commitment 
Measure CR-5. 

Alternative 4: Less than significant adverse impact with Environmental Commitment 
Measure CR-5. 
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Alternative 5: Less than significant adverse impact with Environmental Commitment 
Measure CR-5. 

Alternative 6: Less than significant adverse impact with Environmental Commitment 
Measure CR-5. 

IMPACT TR-2: Would the project cause a substantial adverse change in the 
significance of a tribal cultural resource as either a site, feature, place, cultural 
landscape that is geographically defined in terms of the size and scope of the 
landscape, sacred place, or object with value to a California Native American 
Tribe and that is a resource determined by the lead agency in its discretion and 
supported by substantial evidence to be significant and which the lead agency 
considers the significance of the resource to a California Native American tribe. 

Alternative 1: No Federal Action/No Project 

Under No Federal Action/No Project Alternative, the Planned Deviation and sediment 
removal activities would not be implemented. There would not be any excavation 
activities that would have the potential to encounter and adversely impact Native 
American Tribal resources.  

Alternative 2: Proposed Action   

Coordination with the Soboba Band of Luiseno Indians and the Gabrieleno Band 
Mission Indians Kizh Nation have both indicated that the Prado Basin has high 
sensitivity and recommended that a monitor be present during ground disturbing 
activities. With the implementation of Environmental Commitment CR-5 potential 
adverse impacts to tribal cultural resources would be less than significant.  

Alternative 3: Reduced Water Surface Elevation 

Under Alternative 3, a reduced amount of water would be stored in the conservation 
buffer pool. The reduced amount of water would not increase or decrease the potential 
to encounter Native American Tribal Resources. With the implementation of 
Environmental Commitment CR-5 potential adverse impacts to tribal cultural resources 
would be less than significant. 

Alternative 4: Heavy Equipment Excavation  

Under Alternative 4, heavy equipment would only be used to remove sediment from 
Prado Basin. The use of heavy equipment in lieu of hydraulic dredge would not increase 
or decrease the potential to encounter Native American Tribal Resources. The level of 
potential impacts to Native American Tribal resources would be the same as the 
Proposed Action. With the implementation of Environmental Commitment CR-5 
potential impacts to Native American Tribal resources would be avoided. 
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Alternative 5: Planned Deviation 505 ft. with No Federal Action for Sediment 
Management Project  

The level of potential impacts to Native American Tribal resources associated with 
Planned Deviation under Alternative 5 would be the same as the Proposed Action. No 
impacts to Native American Tribal resources would occur.  

Alternative 6: No Planned Deviation with Federal Action for Sediment 
Management Project  

The level of potential impacts to Native American Tribal resources associated with 
Alternative 6 would be the same as the Proposed Action. With the implementation of 
Environmental Commitment Measure CR-5 potential adverse impacts to Native 
American Tribal resources would be avoided.  

Environmental Commitments  

Environmental Commitment CR-4 is required.  

Level of Impact 

Alternative 1: No Impact 

Alternative 2: Less than significant adverse impact with Environmental Commitment 
Measure CR-5. 

Alternative 3: Less than significant adverse impact with Environmental Commitment 
Measure CR-5. 

Alternative 4: Less than significant adverse impact with Environmental Commitment 
Measure CR-5. 

Alternative 5: Less than significant adverse impact with Environmental Commitment 
Measure CR-5. 

Alternative 6: Less than significant adverse impact with Environmental Commitment 
Measure CR-5. 
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 CUMULATIVE IMPACTS  

This section evaluates the potential for cumulative effects should the Planned Deviation 
occur in conjunction with (around the same time fame) of the Sediment Removal 
Demonstration Project as well as with other ongoing or planned flood control operations, 
and construction and habitat restoration activities that are reasonably expected to occur 
within the Action Area.  

 NEPA Analysis Requirements  

A cumulative impact is an “impact on the environment which results from the 
incremental impact of the action when added to other past, present, and reasonably 
foreseeable future actions (40 CFR 1508.7). Cumulative impacts can result from 
individually minor, but collectively significant, actions taking place over time (CFR 
1508.7).  

Past Actions  

Since 1941 when Prado Dam was constructed there have been a number of 
improvements and operational changes that have affected the amount of water stored 
behind the dam and the amount of improvements and operation changes to the water 
surface elevations. These improvements and operational changes have been analyzed 
in numerous environmental documents and biological opinions. Potential effects to 
federally listed species and designated critical habitat have been consulted on and have 
been adequately mitigated through the implementation of habitat restoration activities 
and wildlife management programs. These previous habitat restoration efforts and 
wildlife management activities have resulted in substantial increases in Least Bell’s 
Vireo populations in the Prado Basin, and general improvement of riparian habitat in 
and around the basin.  

Present Actions  

Prado Dam operations currently allow for the buffer pool to be held up to 505 ft. 
elevation during the non-flood season, and at 498 ft. during the flood season pursuant 
to a 2006 memorandum of Agreement with Orange County Water District. Prado Dam is 
operated for flood risk management with a secondary benefit of water conservation. 
There are multiple ongoing efforts in the Prado Basin and along Reach 9 of the Santa 
Ana River focused on flood risk management, habitat restoration and water 
conservation activities. These include several embankment improvements as well as 
ongoing arundo removal activities to enhance existing habitat within the Prado Basin 
and reach 9.  Additionally, the Orange County Water District is conducting ongoing 
maintenance activities within the Santa Ana River to maximize ground water recharge 
and is constructing new groundwater recharge in facilities in Orange County to help 
capture additional storm water.  
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Future Actions  

Operations at Prado Dam could change in the foreseeable future. An update to the 
Prado Dam Water Control manual is planned once the Prado Dam spillway is raised to 
include the potential for increasing the basin perimeter to 566 ft. and to allow releases 
up to 30,000 cfs if needed. There is also an ecosystem restoration and water 
conservation feasibility study being prepared that is analyzing a range of activities 
including sediment management, habitat restoration and enhanced water conservation 
activities at Prado Dam. As a result of this study, future operational changes at Prado 
Dam could occur. Potential impacts from these future activities would be analyzed and 
consulted and where needed mitigation would be provided to minimize potential 
adverse impacts to special status species and sensitive habitat communities. 

 CEQA Analysis  

The CEQA Guidelines require that an EIR discuss the cumulative impacts of a project 
when the project’s incremental effect is cumulatively considerable, meaning that the 
projects incremental effects are considerable when viewed in connection with the 
effects of past, current and probable future projects. According to the CEQA guidelines 
Section 15130(a) and (b) the purpose of this section is to provide a discussion of 
significant cumulative impacts which reflects the severity of the impacts and their 
likelihood of occurrence. This cumulative analysis considers potential cumulative 
impacts resulting from the Planned Deviation and Sediment Management Project and in 
conjunction with existing water conservation activities and foreseeable activities 
occurring at Prado Basin and within the Santa Ana Watershed.   

Aesthetics 

Presently, water is stored in the buffer pool up to elevation 498 ft. during the flood 
season and up to elevation 505 ft. during the non-flood season. The Planned Deviation 
would increase the water surface elevation of the buffer pool to elevation 505 ft. during 
the flood season. The changes to the water surface elevation would not be discernible 
and would be similar to the existing aesthetic condition and would not substantially 
contribute considerable to significant adverse cumulative impacts to aesthetic resources 
within the study area.  

The Proposed Action would not result in permanent adverse impacts to aesthetic 
resources and therefore would not incrementally contribute to significant adverse 
cumulative impacts to aesthetic resources within the study area. The sediment removal 
activities at the OCWD Diversion Channel and at the Sediment Management Project 
Demonstration Site would result in temporary short term aesthetic impacts. Existing 
views within the study area could be replaced with construction activities. The aesthetic 
impacts would be temporary and confined to specific locations in the study area and 
would not significantly change the overall aesthetic character of the study area and 
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would not incrementally contribute to significant adverse cumulative impacts to aesthetic 
resources.  

Air Quality 

The region is a Federal and/or State nonattainment area for PM10, PM2.5, and ozone. 
The Proposed Action would contribute particulates and the ozone precursors VOC and 
NOx to the area during short-term project construction. SCAQMD considers the 
thresholds for project-specific impacts and cumulative impacts to be the same.  As 
described previously, construction regional emissions from the sediment removal 
activities at the OCWD Diversion Channel or at the Sediment Management Project 
Demonstration Site would be less than the SCAQMD CEQA significance thresholds and 
NEPA significance thresholds and would be less than significant. Therefore, regional 
emissions would not be cumulatively considerable, and the cumulative impact would be 
less than significant. 

Biology 

Cumulative Effects to Federal/State Endangered and Threatened Listed Bird 
Species- Vireo, Flycatcher, Cuckoo,  

The Planned Deviation in conjunction with existing flood management and water 
conservation activities at Prado Basin could cause increased pooling and additional 
days of inundation over the current condition. Late flood season inundation that persists 
into the nesting season could prevent vireos, flycatchers, cuckoos from nesting in lower 
locations in the Prado Basin, causing a greater percentage than usual to nest above 
505 ft. If there are back-to-back wet years, this could occur for multiple nesting seasons. 
Surveys conducted in the Prado Basin have shown that during back–to-back wet years 
there was not a substantial reduction of vireos reported and that a large number of 
vireos redistributed and nested at locations higher than 505 ft. The surveys have shown 
that the effect of vireos of having to redistribute to higher locations did not result in any 
cumulative effects or that reduced populations within the Prado Basin.  

An additional 3,500 cubic yards of silt and clay sediments could be deposited annually 
in Prado Basin from the Planned Deviation. The estimated increase of 3,500 cubic 
yards resulting from the Planned Deviation would represent a 0.3 percent increase in 
the annual sedimentation volume. The approximate surface area of the Prado Basin 
below 505 ft. elevation contour is 1,890 acres. If the silt and clay is distributed evenly 
across the 1,890 acres, there would be an average of 0.001 ft. per year of sediment 
deposition. The additional silt and clay sedimentation from the Planned Deviation would 
have minimal if no effect on the habitat. However, over time the depth of the 
sedimentation could cumulatively increase, potentially degrading habitat. With 
equivalent amounts of sediment removed by OCWD there would be no net cumulative 
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increase in sediment deposition in the Prado Basin and no adverse cumulative effects in 
regards to the potential loss of nesting habitat.   

Planned Deviation effects to habitat would not be worsened or magnified by the 
concurrent implementation of the sediment removal activities, ongoing flood control or 
existing water conservation activities. None of these activities would substantially 
reduce the amount of available nesting habitat above 505 ft. that vireo and other 
riparian obligate species could inhabit during periods of inundation, and any habitat 
effects from other activities would be or have been fully mitigated.  

The sediment removal activities at the OCWD Diversion Channel and at the Sediment 
Management Project Demonstration Site would occur outside of the nesting season. No 
direct effects or indirect construction noise effects would occur to nesting vireos, 
flycatchers or cuckoos within the study area.  

Implementation of the sediment removal activities at the OCWD Diversion Channel 
would not result in the temporary or permanent loss of nesting habitat. Therefore no 
cumulative impacts would occur in regards to the loss of nesting habitat. 

Implementation of the Sediment Removal Project would result in the temporary removal 
of .48 acres of suitable nesting habitat. The .48 acres of nesting habitat has been pre-
mitigated by OCWD’s ongoing arundo removal program. A .48 acre site adjacent to the 
east side of the project access road that previously consisted of arundo was restored 
with native habitat. Additionally, OCWD would restore .48 acre of native riparian habitat 
along the alignment of the project access road. As a result there would be no 
cumulative loss of nesting habitat. 

Cumulative Effects to Federal Threatened Gnatcatcher  

The gnatcatcher occurs in higher upland areas that contain coastal sage scrub habitat. 
The study area where the Planned Deviation would be implemented lacks suitable 
habitat. The species would not be affected by the Planned Deviation and would not 
contribute to cumulative effects to the species. 

At least one pair of gnatcatchers (CAGN-1) was identified at the southern end of the 
sediment storage site, outside of the project area boundaries. To avoid direct impacts 
and indirect noise impacts to nesting birds, grading activities would occur outside of the 
nesting season. However, there is potential that the stockpiled sediment would be 
hauled from the sediment storage site and transported out of the Prado Basin during the 
nesting season. To ensure that gnatcatcher territories are not within the project 
boundary additional surveys would be conducted beginning in February 2018 and 
annually until the sediment is removed from the site. In the event gnatcatcher territories 
are present adjustments to the grading operations and haul road alignment and/or 
sound attenuation measures would be incorporated into the project to avoid direct 
impacts and indirect noise impacts to gnatcatchers. With implementation of Mitigation 
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Measures BIO-15 and BIO-16, the sediment management project would not contribute 
to cumulative effects to the species. Another project, the Alcoa dike construction could 
concurrently take place in the same sediment storage site. Prior to implementation of 
the project, additional gnatcatcher surveys and USFWS consultation if required, would 
be conducted, and avoidance measures would be incorporated as appropriate.  

Implementation of the Sediment Management Demonstration Project would temporarily 
remove .36 acres of low quality coastal sage scrub habitat. OCWD has agreed to 
compensate for the temporarily removal of .36 acres of low quality coastal sage scrub 
habitat by establishing .36 acres of higher quality coastal sage scrub habitat in a nearby 
location. Additionally, OCWD the sediment storage site would be hydo-seeded after 
construction. With revegetation and hydro-seeding, there would be no net loss of habitat 
and no cumulative effects from the project.  
Cumulative Effects to Federal Threatened Listed Santa Ana Sucker  

The potential for populations of suckers to occur in the study area for the Planned 
Deviation would be very low. In the unlikely event isolated individual suckers occur, the 
suckers would not be affected by the increased pooling, additional days of inundation, 
increased silt or target release rates to recover flood storage capacity.  Therefore, the 
implementation of the Planned Deviation would not result in adverse cumulative effects 
to the sucker.   

The potential for populations of suckers to occur in the OCWD Diversion Channel or at 
the Sediment Management Project Demonstration Project Site would be very low. In the 
event individual isolated suckers find their way into the diversion channel or sediment 
removal channel, adverse impacts would occur. Mitigation measures have been 
incorporated into the project to minimize effects to the sucker. With implementation of 
Mitigation Measures BIO-5 and BIO-6, the sediment management project would not 
contribute to cumulative effects to the species. 

Reptile Species of Concern Southwestern Pond Turtle, California Red-Sided 
Garter Snake  

It has been determined that the occasional increased pooling and additional days of 
inundation that could occur from the Planned Deviation would not affect both species.  
Additionally, mitigation measures for sediment removal activities would be implemented 
at the OCWD Diversion Channel and at the Sediment Management Project 
Demonstration Site to avoid direct effects to both species. Compliance with the 
mitigation measures would avoid incremental contributions to adverse cumulative 
impacts. 

Reptile Species of Concern Impacts-Coastal Whip Tail, Orange Throated Whip 
Tail, Coast Horned Lizard 
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All of the species are primarily upland species that would occur in areas of Prado Basin 
that would be above the 505 ft. elevation. The occasional increased pooling and 
additional days of inundation from the Planned Deviation would not affect all species.  
Additionally, mitigation measures have been incorporated into the sediment removal 
activities at the OCWD Diversion Channel and the Sediment Management Project to 
direct effects to both species. Compliance with the mitigation measures would avoid 
incremental contributions to adverse cumulative impacts.   

Bird Species of Concern Impacts-Tri-Colored Blackbird, Yellow Breasted Chat, 
Yellow Warbler, Vaux’s Swift, Double-Crested Cormorant, Great Blue Heron, 
Northern Harrier, Loggerhead Shrike, Long-Eared Owl, Sharp-shinned Hawk, 
California Horned Lark, Merlin, White-Tailed Kite and Coopers Hawk    

There is the potential that the Planned Deviation could cause nesting birds to re-
distribute to higher elevations would be a temporary adverse effect.  However, because 
a substantial amount of suitable habitat would be available elsewhere in the Prado 
Basin, the potential temporary adverse effect would not be significant. To avoid direct 
impacts and indirect construction noise impacts, the operation of heavy construction 
equipment and vegetation clearing operations would be required to occur outside of the 
nesting season. Compliance with the mitigation measures would avoid incremental 
contributions to adverse cumulative impacts.   

Cumulative Impacts to Vireo, Flycatcher, Cuckoo Critical Habitat 

Implementation of the Planned Deviation would not result in the permanent loss of 
critical habitat for the vireo, flycatcher or cuckoo. To ensure that the Planned Deviation 
would not substantially degrade the value of primary constituent elements within r 
critical habitat areas, OCWD would continue to monitor the health of the riparian habitat 
between 498 ft. and 505 ft. before and after inundation occurs. If it is determined that 
the degraded habitat is no longer suitable for supporting riparian habitat, then the same 
acreage of habitat would be planted or restored within OCWD pre-mitigation area. With 
the implementation of the monitoring program there would be no cumulative effects to 
potential loss of critical habitat.  

Implementation of the sediment removal activities at the OCWD Diversion Channel 
would not result in the temporary or permanent loss of critical habitat. Implementation of 
the Sediment Management Demonstration Project would temporarily remove .48 acres 
of vireo, flycatcher and proposed cuckoo critical habitat. The .48 acres of critical habitat 
has been pre-mitigated by OCWD’s ongoing arundo removal program. A .48 acre site 
adjacent to the east side of the project access road that previously consisted of arundo 
was restored with native habitat. Additionally, OCWD would restore .48 acre of native 
riparian habitat along the alignment of the project access road after the project is 
completed. This acreage would be replaced within the study area, ensuring there would 
be no net loss of critical habitat. Therefore, the sediment removal activities would not 



 
 

 

  5-7 

incrementally contribute to cumulative effects that would result in the loss of critical 
habitat for the vireo, flycatcher or cuckoo.  The scale, duration and intensity of effects 
from either or both actions, and the success of proposed mitigation, would not change 
regardless of whether or not the planned deviation and sediment removal activities 
occurred concurrently and in conjunction with other reasonably foreseeable actions.  

Cumulative Impacts to Santa Ana Sucker Critical Habitat 

Although, the study area contains marginal primary constituent elements for the sucker 
(presence of water with some overhanging vegetation but with unsuitable substrate) the 
potential for populations of suckers to occur within the Action Area would be very low.   

The Planned Deviation in conjunction with existing flood management and water 
conservation activities at Prado Basin could result in additional silt and clay sediment 
depositing in the Prado Basin each year. The total volume (3,500 cubic yards) of 
sediment deposition is considered minimal compared to the total average inflow of 
sediment into Prado Basin (approximately 1,000,000 cubic yards).The sediment from 
the Planned Deviation would deposit below the 505 ft. contour where no sucker critical 
habitat exists. Therefore, the occurrence of multiple wet years would not cumulatively 
affect sucker critical habitat in the Prado Basin.  

Critical habitat for the sucker is located above 505 ft. within the Prado Basin. Sediment 
transport modeling reveals that no additional upstream deposition, reduction in slope or 
bed material alteration would occur from the Planned Deviation under a single year or 
multiple year scenarios.  

The anticipated release rates would not cause any substantial change to sucker critical 
habitat downstream along reach 9 or result in any effects to the Corps sucker perennial 
stream mitigation site or other mitigation/restoration projects along Reach 9.  

The sediment removal activities at the OCWD Diversion Channel and at the sediment 
removal channel would occur on lands that are designated critical habitat for the sucker. 
Therefore, the habitat in both areas lacks the required primary constituent elements to 
adequately the species. Therefore, the implementation of the sediment removal 
activities at the OCWD Diversion Channel and implementation of the Sediment 
Management Project would not contribute to adverse cumulative impacts to the 
potential loss of sucker critical habitat.  

Cultural Resources 

The study area has been determined to have low potential for the presence of cultural 
resources. Environmental commitment measures have been incorporated into the 
construction activities to provide for the conservation of unknown cultural resources if 
encountered. With the incorporation of environmental commitment measures cumulative 



 
 

 

  5-8 

measures the Proposed Action would not substantially contribute to significant 
cumulative adverse impacts to cultural resources.  

Environmental Justice  

The implementation of the Proposed Action would not result in disproportional adverse 
impacts to low income households.  Therefore, the implementation of the Proposed 
Action would not substantially contribute significant cumulative adverse impacts to low 
income households within the study area. 

Geology 

Implementation of the Proposed Action would not result in adverse geologic impacts 
that would expose people and structures to substantial geologic risks. Therefore, the 
Proposed Action would not substantially contribute to cumulative adverse geologic 
impacts in the project area.  

Greenhouse Gas Emission  

The implementation of the Proposed Action would not exceed SCAQMD or Federal 
thresholds for greenhouse gas emissions. Therefore, the Proposed Action would not 
substantially contribute to cumulative significant adverse greenhouse gas impacts.  

Hazards/Hazardous Materials 

Construction operations associated with the Proposed Action would involve the handling 
of incidental amounts of hazardous materials, such fuels, oil and solvents. The 
Proposed Action would be required to comply with Federal, State and local laws and 
regulations regarding the handling of hazardous materials. The compliance with 
Federal, State and local laws and regulations regarding the handling of hazardous 
materials would reduce potential cumulative impacts to less than significant.  

Hydrology 

Implementation of the Proposed Action along with existing water conservation activities 
and naturally occurring incoming sediment would incrementally contribute to the long-
term accumulation of sediment in Prado Basin which in time could result in reduced 
water storage capacity. Sediment removal activities have been proposed to remove the 
amount of incoming sediment from the Planned Deviation. With the removal of the 
incoming sediment from the Prado Basin, the Planned Deviation would not substantially 
contribute to cumulatively significant adverse sedimentation impacts.   

The proposed project’s objective is to create 10,500 acre feet of additional storm water 
capture capacity. OCWD acknowledges that there may be projects upstream of Prado 
Basin that may retain or capture storm water and thereby reduce the amount of storm 
flows into the Prado Basin. Proposed upstream projects may capture storm water that 
would otherwise flow to Prado Dam and reduce the amount of storm water that could be 
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captured with the proposed flood season deviation. Reductions in the volume of storm 
water that reach Prado Dam due to implementation of storm water retention or capture 
projects in the upper Santa Ana Watershed, above Prado Dam, would not worsen any 
potential environmental impacts associated with the proposed project.  For example, the 
days of inundation associated with the proposed flood season deviation would be 
shortened, not lengthened if less storm water reaches Prado Basin. Even with reduced 
flows resulting from upstream project, additional water would be conserved to replenish 
Orange County Ground Water Basin. With respect to the Prado Basin Sediment 
Management Demonstration Project, if there are reduced rates of stormflow into Prado 
Basin due to upstream storm water capture projects, there would not be any worsening 
of potential environmental impacts associated with the proposed project.  For example, 
the number of acres impacted by the proposed project would not be affected and the 
hours of operations of the dredging equipment would not be affected.  The proposed 
Action, when considered with other proposed upstream projects, would not be 
anticipated to exacerbate or worsen impacts to environmental resources in the Prado 
basin or downstream.  

Land Use/Relevant Planning Programs 

Implementation of the Planned Deviation would increase the level of pooling and days 
of inundation occurring in the Prado Basin. The additional days of inundation would be 
intermittent and would only occur during wet years, which has occurred 4 times within 
the last 17 years. The additional days of inundation in conjunction with existing water 
conservation activities at the Prado Basin would not permanently displace any existing 
land uses or result in temporary impacts that would affect the long term use of 
properties within the study area. Implementation of the sediment removal activities at 
the OCWD Diversion Channel and at the Sediment Management Project Demonstration 
Site would not result in adverse incompatible land use impacts or result in conflicts with 
relevant planning programs that apply to the study area. Therefore, the proposed 
sediment removal activities would not substantially contribute to adverse cumulative 
land use impacts in the study area.  

Noise  

Implementation of the Planned Deviation, sediment removal activities at the OCWD 
Diversion Channel and Sediment Management Demonstration Project would not 
generate long term noise impacts within the project area. Therefore, activities would not 
contribute substantially to long term adverse cumulative noise impacts within the study 
area. The sediment removal activities at the OCWD Diversion Channel and the 
Sediment Management Project would generate construction-related short term noise 
impacts, which combined with noise impacts from other construction activities in the 
study area could result in significant cumulative noise impacts. The sediment removal 
activities at the OCWD Diversion Channel and the Sediment Management Project 
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would comply with local noise requirements. Compliance with local noise ordinance 
noise standards would reduce potential adverse cumulative noise impacts to a less than 
significant level.  

Traffic/Transportation 

The Planned Deviation would not generate additional traffic trips within the Study Area. 
Therefore, the Planned Deviation would not contribute to cumulative traffic impacts in 
the Study Area. The sediment removal activities at the OCWD Diversion Channel and at 
the Demonstration Project Site would contribute to additional traffic to the study area. 
Potential cumulative traffic impacts have been evaluated by assuming a 2 percent 
annual growth rate to the study area circulation system over a five year time frame.    
Under the future condition scenarios all study area roadway segments would operate at 
acceptable levels of service and potential cumulative traffic impacts would be less than 
significant. 

Tribal Resources  

The study area has been determined to have low potential for the presence of tribal 
resources. Environmental commitment measures have been incorporated into the 
construction activities to provide for the conservation of unknown tribal resources if 
encountered. With the incorporation of environmental commitment measures cumulative 
measures the Proposed Action would not substantially contribute to significant 
cumulative adverse impacts to cultural resources.  

 

 



 
 
 

 

  6-1 

 OTHER CEQA SECTIONS 

 Growth Inducing Impacts 

Pursuant to Sections 15126(d) and 15126.2(d) of the CEQA Guidelines, this section 
evaluates if the Planned Deviation and/or the Sediment Management Project as the 
potential to foster economic or population growth, or the construction of additional 
housing, either directly or indirectly, in the surrounding environment. Specifically, the 
following questions would be evaluated to determine potential growth inducing impacts 
associated with the implementation of the project.  

• Would the project remove obstacles to growth through the construction or 
extension of major infrastructure facilities that do not presently exist in the project 
area, or through changes in existing regulations pertaining to land development? 

• Would the project result in the need to expand one or more public services to 
maintain desired levels of service? 

• Would the project encourage or facilitate economic effects that could result in 
other activities that could significantly affect the environment? 

• Would approval of the project involve some precedent setting action that could 
encourage and facilitate other activities that could significantly affect the 
environment? 

Would the project remove obstacles to growth through the construction or 
extension of major infrastructure facilities that do not presently exist in the 
project area, or through changes in existing regulations pertaining to land 
development? 

The purpose of the Planned Deviation would be to temporarily store additional water 
during the flood season to enhance existing water conservation activities at the Prado 
Basin. The purpose of the Sediment Management Project would be to identify practical 
methods to remove sediment from the Prado Basin to assist in the determination of the 
long term sediment management program at Prado Basin it’s feasible. The Planned 
Deviation and Sediment Management Project would not involve the construction of any 
new infrastructure or the extension of existing infrastructure to facilitate new 
construction or growth in the study area.  

Would the project result in the need to expand one or more public services to 
maintain desired levels of service? 

The implementation of the Planned Deviation and Sediment Management Project would 
not require the expansion of any public service to maintain desired levels of service.  
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Will the project encourage or facilitate economic effects that could result in other 
activities that could significantly affect the environment? 

The implementation of the Planned Deviation and Sediment Management Project would 
not generate short-term or long term employment opportunities within the study area 
that would result in significant impacts to the environment.  

Will approval of the project involve some precedent setting action that could 
encourage and facilitate other activities that could significantly affect the 
environment? 

The Planned Deviation and Sediment Management Project are not part of larger actions 
that facilitate new activities within the study area.  

 Significant Irreversible Changes  

Section 15126 (C) of the CEQA Guidelines requires that an EIR describe any significant 
irreversible environmental changes that will be caused by the proposed project should it 
be implemented. Such a change would occur if one of the following scenarios is 
involved: 

• The project would involve a large commitment of non-renewable resources. 

• Irreversible damage resulting from environmental accidents associated with the 
project. 

• The proposed consumption of resources is not justified. 

The implementation of the Sediment Management Project would involve a commitment 
of non-renewable resources. The implementation of the Planned Deviation would help 
to capture more storm water for groundwater recharge which would help reduce the 
need for imported water supplies to meet domestic water needs. Because the energy 
commitments to import water are high relative to the energy commitments for local 
groundwater supplies, there would be a net benefit in regards to the commitment of 
non-renewable resources within the study area.  

 Summary of Project Impacts  

Significant/Unavoidable Significant Impacts  

Section 15126.2 (b) of the CEQA Guidelines requires that the EIR describe any 
significant impacts, including those that can be mitigated but not reduced to less than 
significant levels.  

The EIR/EA has identified that there would not be any unavoidable significant adverse 
impacts.  
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 APPLICABLE FEDERAL ENVIRONMENTAL LAWS 
AND REGULATIONS COMPLIANCE COORDINATION 

National Environmental Policy Act Compliance  

The National Environmental Policy Act (NEPA) is the nation's primary charter for 
protection of the environment. It establishes national environmental policy which 
provides a framework for Federal agencies to minimize environmental damage and 
requires Federal agencies to evaluate the potential environmental impacts of their 
proposed actions. Under NEPA, a Federal agency can prepare an Environmental 
Assessment (EA) to assess the level of significance to identified resources. If the impact 
to a specific resource is determined to be significant then an Environmental Impact 
Statement would be prepared.  

Compliance: This EA has been prepared in accordance with the requirements of NEPA 
of 1969 (42 United States Code (USC) 4341 et seq. and the CEQ Regulations for 
Implementing the Procedural Provisions of NEPA (40 CFR 1500-1508), and the Corps 
NEPA regulations (33 CFR Part 230 and has fully evaluated the Proposed Action and 
Project Alternatives, including the No Federal Action Alternative and all associated 
environmental impacts within the context of the purpose and need of the Proposed 
Action. 

Endangered Species Act of 1973 (Public Law 93-205), as amended.  

The Endangered Species Act protects threatened and endangered species, as listed by 
the Corps, from unauthorized take, and directs Federal agencies to ensure that their 
actions do not jeopardize the continued existence of such species or result in the 
destruction or adverse modification of critical habitat. Section 7 of the Act defines 
Federal agency responsibilities for consultation with the USFWS.  

Compliance:  The Proposed Action would occur in an area known to contain species 
and critical habitat protected under the Endangered Species Act. These species 
include; least Bell’s vireo, southwestern willow flycatcher, western yellow billed cuckoo, 
California gnatcatcher and the Santa Ana sucker.  

The Corps requested initiation of formal and informal consultation with USFWS on 
August 23, 2017. Potential effects of the Proposed Action on Federally-listed species 
and on designated critical habitat have been addressed in consultation with USFWS. 
The USFWS provided comments on the Draft EIR/EA during the public review period, 
and also sent e-mail questions and requests for additional analysis. The Corps and 
OCWD coordinated with USFWS extensively throughout the consultation process to 
address their comments and concerns. Comments and responses are included in 
Appendix G. A Biological Opinion (BO) was received on July 11, 2018 which concluded 
formal and informal consultation under Section 7 of the ESA for the Proposed Action. 
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Terms and conditions of the BO will be complied with during project implementation. 
The BO also applies to a 404 permit for the Sediment Management Project. 
Implementation of the Planned Deviation, Real Estate Outgrant and 404 Permit would 
be in compliance with the Endangered Species Act. 

Migratory Bird Treaty Act  

The Migratory Bird Treaty Act prohibits the taking or harming of any migratory bird, its 
eggs, nests, or young without an appropriate Federal permit. A “migratory bird” includes 
the living bird, any parts of the bird, or its nests or eggs. Almost all native birds are 
covered by this Act.  

Compliance: The implementation of the actions would not directly take or harm any 
migratory bird, its eggs, nests or young.  Implementation of the Planned Deviation could 
cause migratory birds to seek higher locations in the project area to nest.  The potential 
that migratory birds could seek higher locations to nest would be a temporary effect. 
However, because of the substantial amount of nesting opportunities that would be 
available at higher elevation locations within the Prado Basin, the temporary effect 
would not be adverse. Implementation of the Sediment Management Project would 
occur outside of nesting season and would have no effect on migratory birds. 
Implementation of the Planned Deviation, Real Estate Outgrant and 404 Permit would 
be in compliance with the Migratory Bird Treaty Act. 

Clean Water Act  

Section 404 (b) prohibits the discharge of dredged or fill materials into the waters of the 
United States, including wetlands, except as permitted under separate regulations by 
the USEPA.  

Compliance: Implementation of the Planned Deviation does not involve any proposed 
discharges to Waters of the United States. Implementation of the Sediment 
Management Project would affect Waters of the United States and would be required to 
comply with Section 404 and Section 401 of the Clean Water Act.  OCWD is in the 
process of complying with Section 404 and 401.  It is currently anticipated that the 
Sediment Management Project would meet the criteria for Nationwide Permit 33. A 401 
certification would also be required. Implementation of the Sediment Management 
Demonstration Project would be in compliance with the Clean Water Act after a 
Nationwide Permit 33 and 401 Water Quality Certification is obtained. Implementation of 
the Planned Deviation is currently in compliance with the Clean Water Act.  

If it is determined that an Individual Permit is required for the Sediment Management 
Demonstration Project, then prior to construction, the Proposed Action would receive 
approval of Section 404 Permit from the Corps and Section 401 Water Quality 
Certification from the Regional Water Quality Control Board. Therefore, implementation 
of the Sediment Management Demonstration Project, including the Corps actions of 
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granting a Real Estate License and 404 Permit, would be in compliance with the Clean 
Water Act. 

Clean Air Act of 1970 (42 U.S.C. 7401 et seq.)  

The 1977 Amendments to the Clean Air Act enacted legislation to control seven toxic air 
pollutants. EPA adopted National Emission Standards for Hazardous Air Pollutants, 
which have been designed to control Hazardous Air Pollutants emissions to prevent 
adverse health effects in humans. Subsequently the 1990 Amendments to the Clean Air 
Act determine the attainment and maintenance of National Ambient Air Quality 
Standards (NAAQS). Under Section 176(c) of the Clean Air Act Amendments of 1990, 
the Lead Agency is required to make a determination of whether the Proposed Action 
“conforms” to the State Implementation Plan (SIP). Conformity is defined in Section 
176(c) of the CAAA as compliance with the SIP’s purpose of eliminating or reducing the 
severity and number of violations of the NAAQS and achieving expeditious attainment 
of such standards. However, if the total direct and indirect emissions from the Proposed 
Action are below the General Conformity Rule “de minimis” emission thresholds, the 
Proposed Action would be exempt from performing a comprehensive Air Quality 
Conformity Analysis and would be considered to be in conformity with the SIP.  

Compliance: Implementation of the Planned Deviation would not involve any activities 
that would emit emission into the air. No air quality effects would occur. Implementation 
of the Sediment Management Project would involve activities that would emit emissions 
into the air. Because the activities would not result in a criteria pollutant exceeding the 
de minimis thresholds in the South Coast Air Basin, a general conformity analysis would 
not be required. Implementation of the Planned Deviation, Real Estate Outgrant and 
404 Permit would be in compliance with the Clean Air Act. 

Noise Control Act of 1972, as amended (42 USC 4901 et seq.) 54  

Noise generated by any activity, which may affect human health or welfare on Federal, 
state, county, local, or private lands must comply with noise limits specified in the Noise 
Control Act.  

Compliance: Implementation of the Planned Deviation would not involve any activities 
that would emit noise impacts. Implementation of the Sediment Management Project 
would involve activities that would emit construction noise impacts. The sediment 
management activities would occur during the day in accordance with local, state and 
federal noise requirements. Implementation of the Planned Deviation, Real Estate 
License and 404 Permit would be in compliance with the Noise Control Act. 
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National Historic Preservation Act (Public Law 89-665; 16 U.S.C. 470-470m, as 
amended, 16 U.S.C. 460b, 470l- 470n)  

Section 106 of the Act as required by 36 CFR 800 requires the USACE to take into 
account the effects of the undertaking on historic properties. The USACE has 
completed compliance.   

Compliance: The Corps has defined the area of potential effect for the project and has 
made a good faith effort to identify historic properties that may be affected by the 
undertaking. The Corps determined that no additional NHPA consultation was required 
for the Planned Deviation. The Corps also made a determination that the Corps actions 
related to the Sediment Management Project would result in No Historic Properties 
Affected and provided its determination and analysis to the State Historic Preservation 
Office (SHPO) on November 14, 2017. On January 11, 2018 the SHPO responded 
regarding that determination, stating it did not object. Therefore, the NHPA process is 
complete. An Environmental Commitment requiring monitoring by an archaeologist has 
been incorporated into the Sediment Management Project to ensure unknown cultural 
resources would not be adversely affected. Implementation of the Planned Deviation 
and Real Estate Outgrant would be in compliance with the National Historic 
Preservation Act.  

Comprehensive Environmental Response, Compensation, and Liability Act  

The Comprehensive Environmental Response, Compensation, and Liability Act 
(CERCLA), regulates the release or substantial threat of release into the environment of 
any pollutant or contaminant which may present an imminent and significant danger to 
the public health or welfare. There are no known listed facilities within the Action Area. 
CERCLA provisions are applicable to the study area. However, if the Proposal when 
implemented results in a release of a CERCLA regulated substance, measures would 
be undertaken to comply with the National Contingency Plan, 40 CFR, Part 300.  

Compliance: No hazards waste sites are known to existing within the study area where 
the Planned Deviation and Sediment Management Project would be implemented. 
Implementation of the Planned Deviation would not involve the handling of hazardous 
substances. Implementation of the Sediment Management Project would involve 
activities that would involve the use of incidental amount of hazardous substances such 
as fuels and oil. The Sediment Management Project would be required to comply with 
local, State and federal Laws regarding the handling of hazardous substances to avoid 
the inadvertent release of hazardous substances into the environment. Additionally, 
sediment testing and a water quality monitoring program would be implemented to 
ensure that the sediment removed from the basin does not contain hazardous waste 
and that no hazardous substances would be stored on Federal Property. 
Implementation of the Planned Deviation, Real Estate Outgrant and 404 Permit would 
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be in compliance with the Comprehensive Environmental Response, Compensation, 
and Liability Act 

Executive Order 11988 Floodplain Management  

Signed May 24, 1977, this order requires that Federal government agencies, in carrying 
out their responsibilities, provide leadership and take action to restore and preserve the 
natural and beneficial values served by floodplains. Its purpose is to avoid to the extent 
possible the long term and short term adverse impacts associated with the occupancy 
and modification of floodplains and to avoid direct or indirect support of floodplain 
development wherever there is a practicable alternative.   

Compliance: Implementation of the Planned Deviation would not involve any activities 
would contribute to further development, occupancy, or modification of the floodplain. 
Implementation of the Sediment Management Project would involve the construction of 
a temporary sediment removal channel in the floodplain. The removal of the sediment 
would help to restore natural floodplain values and once the Sediment Management 
project is completed the sediment removal channel would fill in with sediment and would 
return to its current condition. Implementation of the Planned Deviation, Real Estate 
Outgrant and 404 Permit would be in compliance with Executive Order 11988 
Floodplain Management.  

Executive Order 11990: Protection of Wetlands 

Under Executive Order 1199, Federal agencies shall take action to minimize the 
destruction, loss, or degradation of wetlands, and to preserve and enhance the natural 
and beneficial values of wetlands in carrying out the agencies responsibilities. Each 
agency, to the extent permitted by law, shall avoid undertaking or providing assistance 
for new construction located in wetlands unless the head of the agency finds (1) that 
there is no practicable alternative to such construction, and (2) that the proposed action 
includes all practicable measures to minimize harm to wetlands which may result from 
such use. In making this finding the head of the agency may take into account 
economic, environmental, and other pertinent factors. Each agency shall also provide 
opportunity for early public review of any plans or proposals for new construction in 
wetlands.  

Compliance: Implementation of the Planned Deviation would increase pooling and 
additional days of inundation in areas where wetland habitat is located. Studies have 
shown that increased pooling and additional days of inundation would not substantially 
degrade the wetland habitat. To ensure that the wetland habitat would not be 
substantially degraded, a habitat monitoring program would be implemented that would 
monitor the health of inundated wetland habitat and if needed would replace the 
degraded habitat with new wetland habitat if it show no signs of recovery, ensuring no 
loss of wetlands.  
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Implementation of the Sediment Management Project would temporarily remove .48 
acre of native wetland habitat. The .48 acres of temporary impacts to wetland has been 
pre-mitigated by OCWD’s ongoing arundo removal program. A .48 acre site adjacent to 
the east side of the project access road that previously consisted of arundo was 
restored with native habitat. Additionally, OCWD would restore .48 acre of wetland 
habitat along the alignment of the project access road after the project is completed. As 
a result there would be no net temporary or permanent loss of wetland habitat. 
Implementation of the Planned Deviation, Real Estate Outgrant and 404 Permit would 
be in compliance with Executive Order 1199.  

Executive Order 13112 Invasive Species  

Federal agencies are to expand and coordinate efforts to prevent the introduction and 
spread of invasive plant species and to minimize the economic, ecological, and human 
health impacts that invasive species may cause.  

Compliance: Implementation of the Planned Deviation would not involve any activities 
that would introduce invasive plant species into the study area. Implementation of the 
Sediment Management Project could indirectly facilitate the colonization of invasive 
plants species in locations where ground disturbances have occurred. Measures have 
been incorporated into the Sediment Management Project to prevent growth of invasive 
plant species in the study area.  Implementation of the Planned Deviation, Real Estate 
Outgrant and 404 Permit would be in compliance with Executive Order 13112 Invasive 
Species.  
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 ENVIRONMENTAL COMMITMENTS 

As discussed in Section 4.0 implementation of the Proposed Action with the 
implementation of mitigation measures and environmental commitments would not 
result in significant adverse impacts to the environment. The following environmental 
commitments and mitigation measures and have been incorporated into the Proposed 
Action.  

Environmental Commitments   

The following environmental commitments would be implemented concurrently with the 
Planned Deviation and Sediment Management Demonstration Project.   

• Habitat Monitoring Program 
• Sediment Data Collection Program 
• Sediment Movement Monitoring Program 
• Hazardous Substance/ Water Quality Monitoring Program 

CR-1: A qualified Archaeologist shall be retained to examine any archaeological 
resources discovered during any project activities. The Archaeologist shall establish, 
procedures for temporary halting or redirecting work, if any is ongoing, to permit the 
sampling, identification, and evaluation of cultural resources, as appropriate. If the 
archaeological resources are found to be significant, the Archaeologist shall determine 
appropriate actions, in cooperation with the applicant, for exploration and/or salvage. 
Significant sites that cannot be avoided will require data recovery measures and shall 
be completed upon approval of Data Recovery Plan.  

CR-2: In the event that historical or archaeological resources are uncovered USACE 
Archeology staff would be notified within 24 hours. All work will be suspended in work 
areas where potential cultural resources are discovered. Construction activity in the 
area surrounding the potential cultural resources will be discontinued until the USACE 
re-authorizes project construction.  The Corps shall follow the steps outlined in 36 CFR 
800.13, post review discoveries.  

CR-3: Project-related earth disturbance has the potential to unearth previously 
undiscovered human remains, resulting in a potentially significant impact. If human 
remains are encountered during excavation activities, all work will halt and the County 
Coroner will be notified (California Public Resources Code §5097.98). The Coroner will 
determine whether the remains are of forensic interest. If the Coroner determines that 
the remains are prehistoric, s/he will contact the Native American Heritage Commission 
(NAHC). The NAHC will be responsible for designating the most likely descendant 
(MLD), who will be responsible for the ultimate disposition of the remains, as required 
by Section 7050.5 of the California Health and Safety Code. The MLD will make his/her 
recommendation within 48 hours of being granted access to the site. The MLD’s 
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recommendation will be followed if feasible, and may include scientific removal and 
non-destructive analysis of the human remains and any items associated with Native 
American burials (California Health and Safety Code §7050.5). If the landowner rejects 
the MLD’s recommendations, the landowner will rebury the remains with appropriate 
dignity on the property in a location that will not be subject to further subsurface 
disturbance (California Public Resources Code §5097.98). 

Environmental Commitment CR-4: A qualified Paleontologist will be notified and 
retained when earth-moving activities are anticipated to impact undisturbed deposits in 
the Older Quaternary Alluvium on the project site.  

Environmental Commitment CR-5: Prior to start of any ground-disturbing activities, a 
Native American monitor will observe all ground-disturbing activities. The monitor shall 
be obtained from a Tribe that is traditionally and culturally affiliated with the area, 
according the NAHC list. The monitor shall be empowered to halt or redirect ground-
disturbing activities away from the vicinity of a discovery until the qualified archaeologist 
has evaluated the discovery and determined appropriate treatment. Monitoring may be 
reduced or discontinued, based on observations of subsurface soil stratigraphy and/or 
the presence of older C-horizon deposits. 

Environmental Commitment BIO 19: Proposed and existing roads will be made 
available to Northwest Mosquito and Vector Control District personnel for the purpose of 
inspections and treatments to abate mosquito breeding. OCWD is responsible for this 
commitment.  

Environmental Commitment BIO-20: OCWD will coordinate with Northwest Mosquito 
and Vector Control District personnel to allow access through the project area for the 
purpose of inspections and treatments to abate mosquito breeding.  

Environmental Commitment BIO-21: During clearing of Vegetation from the sediment 
removal channel, OCWD will eradicate 13.05 acres of arundo from Prado Basin and 
maintain the area weed free over the course of the Sediment Management 
Demonstration Project. The arundo removal and maintenance will occur in the Sediment 
management Project Area.  

Environmental Commitment BIO-22: Prior to construction activities for the Sediment 
Management Demonstration Project, a qualified biologist approved PSFWO will conduct 
training for all construction personnel. The training will focus on required conservation 
measures and conditions of regulatory agency permits and approvals. The training will 
also include all of the sensitive species and habitat potentially present and adjacent to 
the Sediment Management Demonstration Project area. OCWD is responsible for this 
commitment.  

Environmental Commitment BIO-23: OCWD and the Corps, in coordination with 
USGS and the Service will develop and implement a statistically robust sampling 
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method to measure and analyze effects of inundation on riparian vegetation especially 
the understory. In addition, see Mitigation Measure BIO-1. If the habitat monitoring 
program indicates substantial (>30 percent loss of foliage) and prolonged (2 years) 
degradation of vegetation between 498 and 505 feet, the degraded habitat will be 
replaced or restored within a 10 acre area on OCWD property that OCWD has identified 
and is currently treating to prevent the re-establishment of Arundo which was burned in 
a previous fire. The 10-acre Arundo treatment area would continue to be managed by 
OCWD for 5 years using non-native plant control to allow natural vegetation recruitment 
as advance mitigation for any identified impacts from the Five Year Deviation. If 
monitoring activities indicates that more than 10 acres are affected, additional area in 
the fire footprint will be identified and managed as mitigation by OCWD following the 
same process and timeframes as stated above.  

Environmental Commitment BIO-24: OCWD in coordination with Corps, USGS and 
the Service, will develop and implement a statistically robust sampling method to 
measure and analyze effects of inundated habitat on vireo that nest in flooded or 
otherwise degraded territories (as defined by the aforementioned habitat monitoring 
program. Data collected will include number of territories within the flooded/degraded 
habitats, number/rate of pairing, height of nest above ground, number/rate of failed 
nesting attempts among pairs, and number/rate of fledged chicks. This information will 
be looked at in the context of inundation patterns and used to inform effects analyses 
for expected, future water conservation operations. OCWD will include the data and 
analysis in its annual report addressing Prado Basin water conservation on a water year 
basis and will provide it to the Corps and USFWS.  

Environmental Commitment BIO-25: OCWD and the Corps will continue to implement 
a substrate/gradient monitoring study upstream, as well as a water quality monitoring 
program, which will help inform the evaluation of a proposed permanent deviation from 
the existing water control plan. This commitment will continue to be carried out by 
OCWD with results and survey data provided to the Corps on an annual basis.  

Mitigation Measures  

Biological Resources  

BIO-1: To measure effects associated with the Planned Deviation a Habitat Monitoring 
Program will be prepared and implemented. The Habitat Monitoring Plan will be 
prepared by OCWD in coordination with the Corps, USGS and the Service and will 
include a statistically robust sampling method to measure and analyze effects of 
inundation on riparian vegetation. The vegetation will be monitored annually for signs of 
degradation. If the habitat monitoring program indicates substantial changes (>30 
percent loss of foliage) and prolonged degradation of vegetation between 498 and 505 
feet, the degraded habitat will be restored within the same area if possible, within two 
years after the 30 percent degradation trigger is detected. Restoration can either occur 
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through natural recruitment, non-native removal, active planting or some combination. If 
the degraded habitat does not recover within that 2-year timeframe, OCWD will plant 
and/or restore the same amount of vegetation (equal in size to the degraded area) on 
OCWD property that has been identified and is currently being treated to prevent the re-
establishment of Arundo, and they will continue to maintain this area for a 5-year period. 
A 10-acre treatment area has been identified for any off-site mitigation that may be 
required. Additional OCWD property will be identified and restored as needed if habitat 
degradation related to the proposed 5-year Deviation exceeds 10 acres (See EC-23 
above).  

BIO-2: All vegetation removal and sediment removal activities for the Sediment 
Management Demonstration Project will be conducted no earlier than September 16 
and no later than February 28, outside of the bird nesting season. Except that 
vegetation removal may begin in the month of August provided the area is surveyed by 
a qualified biologist in advance of vegetation clearing activities and the qualified 
biologist determines that no nesting birds are present within 500 feet of the vegetation 
removal areas.  

BIO-3: Once the Sediment Management Demonstration Project and unrelated Alcoa 
Dike Project are completed, OCWD and Corps will regrade and return the sediment 
storage site to its pre-project contours and hydro-seed it with native seed mix to 
encourage native vegetation growth and minimize slope erosion. OCWD shall be 
responsible for restoration of the portion of the site attributed to OCWD use.  

BIO-4: OCWD will actively restore native riparian habitat along the alignment of the 
entire project access road after the Sediment Management Demonstration Project is 
completed, including areas that currently contain Arundo and weed it for a five year 
period. 

BIO- 5:  During construction and operation of the sediment removal channel a qualified 
biologist will be present to monitor the activities as ensured by OCWD. A qualified 
biologist is defined as an individual that holds a current 10(a)(1)(A) recovery permit for 
the Santa Ana Sucker. This individual or any other project biologist can stop dredging 
activities at any time if impacts to native aquatic species are observed. If impacts to 
Santa Ana Sucker occur, the Service will be contacted immediately to determine if 
additional measures to further minimize project impacts are needed or if re-initiation of 
consultation is necessary. Suction dredging will not proceed until the Service is 
contacted and a determination is made on how to proceed. The qualified biologist will 
prepare weekly reports describing the sediment removal activities. These reports will 

• Document any sucker that is observed in the sediment removal channel. 
• Document behavior of any fish observed in the project area, not only sucker, 

before and during sediment removal activities.  
• Record the circumstances and numbers of any fish observed to be wounded or 
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killed during sediment removal activities. Any sucker killed or found dead will be 
preserved in 95 percent ethanol and submitted to an approved depository.  

BIO-6: Floating dredge equipment and heavy construction equipment operating in the 
wetted channel shall warm up (run idle) for a minimum of 10 minutes before initiating 
the suction dredge to begin removing sediment from the river. During this time the 
qualified biologist will record observations of any fish in the work area and when 
complete, but not less than 10 minutes after initiating startup noise, will signal the 
dredge operator to initiate suction dredging activities.  

BIO-7: Prior to and during operation of floating dredge equipment and heavy 
construction equipment, a spill prevention and contingency plan will be prepared and 
implemented. The plan will include measures to prevent or avoid and incidental leak or 
spill, including identification of materials necessary for containment and clean up.  

BIO-8: Vehicles and other equipment will be fueled, cleaned and maintained in 
designated areas, located away from the Santa Ana River to eliminate risk of pollution 
from spills and contamination.  

BIO-9: All excavation activities within the wetted channel for the Sediment Management 
Demonstration Project will occur between August 1 and January 15, outside of the 
Santa Ana Sucker spawning season or any day that falls outside of the bird nesting 
season and when a qualified biologist determines that no native larva fishes are present 
in the work area. Excavation may continue between January 15 and February 14 if 
larval fish surveys are conducted by a qualified biologist each morning prior to the 
startup of the suction dredge and none are detected. A larval fish survey is defined as 
walking the stream margin and thoroughly searching appropriate larval habitat (shallow, 
low velocity edge or backwater stream margin with silt or sand substrate) for larval fish. 
If any native larval fish are observed in the project work area and species identity 
cannot be determined in the field the biologist will assume the larva fish is /are Santa 
Ana Sucker and contact the Service for assistance. No work will be allowed in the 
wetted channel until species identify is confirmed and it is determined that larva sucker 
will not be affected.  

BIO-10: To avoid impacts to wildlife species, prior to any ground disturbing activities, 
during operation and during demobilization of construction equipment, a qualified 
biologist will conduct a pre-construction sweep of the project site for wildlife species as 
ensured by OCWD. During these surveys the biologist will 1) inspect the project site for 
any special status wildlife species and prepare a list of species observed and record 
their activity during construction and operation of the project, 2) ensuring that habitats 
within the construction activity impact area are not occupied by special status species 
and the quality of that habitat is maintained, 3) in the event of the discovery of a special 
status species the onsite biologist will  determine if the construction activity will cause 
adverse impacts and 4) if it is determined that the project activity will have the potential 
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to adversely affect special status species and no other measures are available to avoid 
adverse impacts the project activity would cease until consultation with USFWS can be 
completed.  

BIO-11: Construction personnel for the Sediment Management Demonstration Project 
will utilize designated access roads or previously disturbed areas to reach the Sediment 
Demonstration Project area to stage vehicles and equipment.  

BIO-12: Prior to removal of vegetation for the Sediment Management Demonstration 
Project, access routes in and out of the Sediment Management Demonstration project 
area will be flagged. 

BIO-13: Unpaved areas of the Sediment Management Demonstration Project will be 
watered as needed to control dust on a continual basis.  

BIO-14: All construction, site disturbance and vegetation removal for the Sediment 
Management Demonstration Project will be located within the delineated construction 
boundaries. The storage of equipment and materials, temporary stockpiling of soil would 
be located within designated areas outside of habitat areas. Existing storage areas and 
stockpile area would be delineated on Sediment Management Demonstration Project 
plans.  

BIO-15: Areas to remain undisturbed by the Sediment Management Demonstration 
Project will be clearly flagged or otherwise delineated prior to construction activities. 
OCWD will be onsite to monitor all activities that result in the removal of sediment or 
vegetation and will ensure that these activities do not encroach into the delineated 
areas. OCWD will have the authority to halt the Sediment Management Demonstration 
Project activities if occurring inside delineated areas.  

BIO-16: The Sediment Management Demonstration Project footprint will be maintained 
free of woody non-native, invasive plants for the duration of the project. During 
construction, adjacent vegetation would be monitored by OCWD for signs of plant 
stress.  

BIO- 17: Prior to the start of grading activities in the fall of 2018, in the stockpile area 
and portion of the haul route that is outside of riparian vegetation, focused gnatcatcher 
surveys be conducted beginning in the month of February 2018 to determine the 
presence of California Gnatcatcher territories.  

• Surveys will include the identification of nearby habitat that gnatcatchers may 
move to or utilize once construction activities start. The qualified biologist will 
report on whether this nearby habitat is already occupied by gnatcatchers.  

• Surveys shall also be conducted three days before the start of grading to 
determine if individual foraging gnatcatchers are present.  

• Additional nesting season surveys will be conducted annually through the 
duration of sediment removal activities.   
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• Results of pre-construction, nesting, and pre-grading surveys will be reported to 
the Service in a quarterly report.  

• In the event gnatcatchers are identified in the stockpile area or haul route during 
nesting season or prior to initial grading, adjustments to the grading operations 
and/or haul road alignment will be incorporated into the project to the extent 
practicable to further minimize direct impacts to coastal sage scrub or other 
occupied vegetation. Sound attenuation measures may also be considered, if 
appropriate or useful depending on status of Alcoa Dike construction.  

BIO-18: OCWD will restore .36 acres of area with coastal sage scrub on OCWD 
property that was previously restored or other OCWD property that is close to the 
sediment storage site to replace the mixed coastal sage scrub removed by the project.  

BIO-19: A litter control program will be implemented during construction of the 
Sediment Management Demonstration project to eliminate the accumulation of trash. 
Trash shall be removed from trash receptacles at the end of each work day to 
discourage wildlife movement into work areas.   

BIO-20: The configuration of the work area at the Sediment Management 
Demonstration Project sediment storage site will be designed so when it is not in 
operation it would allow for wildlife movement. Such design measures will include 
reducing the slope and height of stockpiled sediment and providing adequate spacing 
between sediment stockpiles and settling ponds. 

Geology  

GEO-1: Prior to the start of construction OCWD shall obtain coverage under the 
General Construction Permit by the State Water Resources Control Board and in 
compliance with the permit shall file a Notice of Intent with the Regional Water Quality 
Control Board and prepare and implement Storm Water Pollution Prevention Plan.  

GEO-2: During sediment removal activities Best Management Practices will be 
implemented, including but not limited to installation of silt fencing, fiber rolls, erosion 
control blankets and use of rumble racks to prevent offsite transporting of sediment from 
construction vehicles.  

Hazards/Hazardous Materials  

HAZ-1: During construction and operation of the project all local, state and federal 
regulations will be complied with regarding to the transportation, handling, and storage 
of hazardous substances.  

HAZ-2: At each work area involving the operation of heavy equipment and handling and 
storage of hazardous substances, a Hazardous Material Spill Prevention Plan will be 
prepared. The Hazardous Material Spill Prevention Plan shall contain contingency plans 
in the event of an accidental release into the environment.   
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HAZ-3: Prior to the start of construction OCWD will prepare and Emergency Evacuation 
Plan that contains procedures for the demobilization of construction equipment and 
evacuation of personnel from the study area in the event of a pending significant storm 
event or other emergency that jeopardizes the safety of personnel or equipment.  

Traffic/Transportation  

T-1: To minimize traffic impacts within the study area the following truck hauling 
coordination measures will be implemented.  

1. Provide the County of Riverside, City of Corona, and California Department of 
Transportation the detailed project descriptions which include: 

• Identify hours of construction and hours for deliveries. 
• Identify haul routes. 
• Identify location of staff parking for the construction period. 
• Identify the location of material storage. 
• Details for the work at site access locations. 

2. The project will develop a procedure to notify the following agencies and public: 

• Emergency services affected by construction in the study area of possible 
lane and local access closures and the potential for traffic delays during 
construction. 

• The City of Corona Traffic management Center to assist in moderating 
congestion on local streets. 

• Corona Norco unified School District of possible temporary traffic 
congestion. 

• Transit providers of possible temporary traffic congestion 
• The community at-large of the construction limits/duration and timing 

3. The project will schedule receipt of construction materials during non‐peak travel 
periods (9:15 AM to 3:45 PM), to the extent possible. 

4. The project will require the construction workers to park on the predetermined 
off-street parking area specified by the applicant. 

5. The project will work with the City of Corona Engineer and Traffic Management 
Center to identify days of heavy truck traffic volumes on roadways within the City. 
Because of the heavy directionality of traffic flow and the City’s ability to manage 
traffic 
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SECTION 1.0 INTRODUCTION   

1.1 Purpose of Initial Study  

Pursuant to the National Environmental Policy Act (NEPA) and the California 
Environmental Quality Act (CEQA), the U.S. Army Corps of Engineers (USACE) and the 
Orange County Water District (OCWD) propose to prepare a joint Environmental Impact 
Report and Environmental Assessment (EIR/EA) for a Five Year Planned Deviation to 
the Prado Dam Water Control Plan and the implementation of sediment removal 
demonstration project within the Prado Basin (Project). The USACE is the Lead Agency 
for NEPA and the OCWD is the Lead Agency for CEQA. 

This document is an Initial Study that evaluates the potential environmental impacts 
associated with the implementation of the Project.  The Initial Study has been prepared 
in accordance with the CEQA, Public Resources Code Section 21000 et seq., State 
CEQA Guidelines, and the Orange County Water District CEQA Environmental 
Procedures. The Initial Study identifies environmental issues that do not require further 
evaluation and potentially significant environmental issues that require further 
evaluation. Based on the environmental review contained in this Initial Study it has been 
determined that implementation of the Project could have the potential to result in 
significant impacts to the environment and that the preparation of an environmental 
impact report is required to comply with the California Environmental Quality Act. A 
preliminary evaluation of the potential impacts to the environment is presented in 
Sections 3 and 4 of this Initial Study.  

In accordance with Section 15082 of the CEQA Guidelines a Notice of Preparation 
(NOP) of an EIR shall be prepared and circulated to trustee agencies, responsible 
agencies and interested organizations and members of the public for a 30-day review 
period to help identify issues that require evaluation in the EIR. At this time we are 
requesting your comments on the scope of the Project and the identification of issues 
that should be evaluated in the EIR/EA.  Due to time limits mandated by state law, your 
response must be submitted no later than 30 days after receipt of this notice. The public 
review period for the NOP will extend from April 26, 2016 to May 26, 2016.   
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SECTION 2.0 PROJECT DESCRIPTION  

Proposed Project  

The proposed project is a request for Planned Deviation to the Prado Dam Water 
Control Plan and the implementation of a proposed sediment removal demonstration 
project within the Prado Basin (Project).  

Study Area  

The study area is situated within the Prado Basin in Riverside County and San 
Bernardino County. As shown in Figure 1 Prado Basin is bordered to the south by State 
Route 91 and to the west by State Route 71. 

Project Activities  

Planned Deviation  

In response to significant decreases in base flows long the Santa Ana River, prolonged 
drought conditions and limited availability of imported water supplies, OCWD has 
requested a Planned Deviation to the existing Prado Dam Water Control Plan (Planned 
Deviation) to allow for an increase in the elevation of the buffer pool from water 
elevation 498 ft. to water elevation 505 ft. during the flood season. During the non-flood 
season, the buffer pool would continue to operate at a maximum water elevation of 505 
ft.  Increasing the buffer pool elevation from 498 ft. to 505 ft. during the flood season 
could provide up to approximately 10,000 acre-feet of additional storage space and up 
to approximately 5,000 acre-feet of additional water per year for conservation and 
groundwater recharge. Implementation of the Planned Deviation would result in higher 
elevation pooling and additional days of inundation in the Prado Basin. The 
implementation of the Planned Deviation would be consistent with the ongoing flood risk 
management operations at the Prado Dam and would be implemented in a manner that 
would not have any adverse impact on flood risk management operations at the dam.  

Sediment Removal  

The OCWD is proposing a sediment removal demonstration project that would remove 
120,000 cubic yards of sediment from the Prado Basin and haul it offsite to the El 
Sobrante Landfill. A combination of dry excavation and hydraulic dredging methods 
would be used to remove the sediment. The sediment removal activities would occur 
along a segment of the Santa Ana River within the Prado Basin reservoir area. The 
sediment removal program involves three primary activities; the construction of 
sediment removal channel and sediment storage/green waste processing area, 
sediment removal by dry excavation and hydraulic dredging and hauling of the removed 
sediment material from the Prado Basin to the El Sobrante Landfill.  
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Restoration and Monitoring Programs 

The Project proposes a series of monitoring programs to provide data, conclusions and 
recommendations to help consider the implementation of a long-term water 
conservation and sediment management program at Prado Basin. The following is a 
listing of the monitoring programs that would be implemented as part of the Project.  

 Sediment Data Collection Program  

 Habitat Monitoring Program 

 Hazardous Substance Monitoring Program 

 Water Quality Monitoring  

 Sediment Movement Monitoring Program 
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SECTION 3.0 ENVIRONMENTAL CHECK LIST EVALUATIONS 

The following is the OCWD Environmental Checklist Form that was prepared for the 
Prado Basin Planned Deviation to Prado Dam Water Control Plan and Sediment 
Removal Demonstration Project. The Environmental Checklist Form is consistent with 
Environmental Checklist form provided in Appendix G of the CEQA Guidelines.  

Environmental Determination On the basis of this initial evaluation, I find that: 

a)  The proposed project COULD NOT have a significant effect on the environment and a NEGATIVE 
DECLARATION will be prepared. 

b)  Although the proposed project could have a significant effect on the environment, there will not be a 
significant effect in this case because revisions to the project have been made by or agreed to by the 
applicant.  A MITIGATED NEGATIVE DECLARATION will be prepared. 

c)  The proposed project MAY have a significant effect on the environment and an ENVIRONMENTAL 
IMPACT REPORT is required. 

d)  Although the proposed project could have a significant effect on the environment, because all potentially 
significant effects (a) have been analyzed adequately in an earlier EIR (EIR No. - ) pursuant to 
applicable standards and (b) have been avoided or mitigated pursuant to that earlier EIR, including 
revisions or mitigation measures that are imposed upon the project, nothing further is required. 

e)  Pursuant to Section 15164 of the CEQA Guidelines, an EIR (EIR No. - ) has been prepared earlier and 
only minor technical changes or additions are necessary to make the previous EIR adequate and these 
changes do not raise important new issues about the significant effects on the environment.  An 
ADDENDUM to the EIR shall be prepared. 

f)  Pursuant to Section 15162 of the CEQA Guidelines, an EIR (EIR No. - ) has been prepared earlier; 
however, subsequent proposed changes in the project and/or new information of substantial importance 
will cause one or more significant effects no previously discussed.   A SUBSEQUENT EIR shall be 
prepared. 

 
 
 
 _______________________________________________   ___________________________  

Daniel Bott Date 
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V. ISSUES & SUPPORTING INFORMATION SOURCES 

POTENTIALLY 
SIGNIFICANT 

IMPACT 

LESS THAN 
SIGNIFICANT 

WITH 
MITIGATION 

INCORPORATED 

LESS THAN 
SIGNIFICANT 

IMPACT 
NO 

IMPACT 
I. AESTHETICS – Would the project: 

a) Have a substantial adverse effect on a 
scenic vista? 

    

b) Damage scenic resources, including but not 
limited to, trees, rock outpourings and 
historic buildings within a state highway? 

    

c) Substantially degrade the existing visual 
character or quality of the site and its 
surroundings? 

    

d) Create a new source of substantial light or 
glare which would adversely affect day or 
nighttime views in the area? 

    

II. AGRICULTURAL AND FOREST RESOURCES: In determining whether impacts to agricultural 
resources are significant environmental effects, lead agencies may refer to the California Agricultural 
Land Evaluation and Site Assessment Model prepared by the California Department of Conservation as 
an optional model to use in assessing impacts on agricultural farmland.  In determining whether 
impacts to forest resources, including timerberland, are significant environmental effects, lead 
agencies may refer to information compiled by the California Department of Forestry and Fire 
Protection regarding the state’s inventory of forest land, including the Forest and Range Assessment 
Project and the Forest Legacy Assessment project; and forest carbon measurement methodology 
provided in Forest Protocols adopted by the California Air Resources Board. Would the project: 
a) Convert Prime Farmland, Unique Farmland 

or Farmland of Statewide Importance 
(Farmland) to non-agricultural use?  (The 
Farmland Mapping and Monitoring Program 
in the California Resources Agency, 
Department of Conservation, maintain 
detailed maps of these and other categories 
of farmland.)  

    

b) Conflict with existing zoning for agricultural 
use or a Williamson Contract? 

    

c) Conflict with existing zoning for, or cause 
rezoning of, forest land (as defined in Public 
Resources Code section 12220(g), 
timberland (as defined by Public Resources 
Code section 4526), or timberland zoned 
Timberland Production (as defined by 
Government Code section 51104(g)) 

    

d) Result in the loss of forest land or conversion 
of forest land to non-forest use? 

    

e) Involve other changes in the existing 
environment which, due to their location or 
nature, could individually or cumulatively 
result in loss of Farmland, to non-agricultural 
use or conversion of forest land to non-forest 
use? 
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LESS THAN 
SIGNIFICANT 

IMPACT 
NO 

IMPACT 
III. AIR QUALITY – Where available, the significance criteria established by the applicable air quality 

management or pollution control district may be relied upon to make the following determinations.  
Would the project: 
a) Conflict with or obstruct implementation of 

applicable Air Quality Attainment Plan? 
    

b) Violate any stationary source air quality 
standard or contribute to an existing or 
projected air quality violation? 

    

c) Result in a cumulatively considerable net 
increase of any criteria pollutant for which 
the project region is non-attainment under an 
applicable federal or state ambient air quality 
standard (including releasing emissions 
which exceed quantitative thresholds for 
ozone precursors)? 

    

d) Expose sensitive receptors to substantial 
pollutant concentrations? 

    

e) Create objectionable odors affecting a 
substantial number of people? 

    

IV. BIOLOGICAL RESOURCES – Would the project: 
a) Have a substantial adverse impact, either 

directly or through habitat modifications, on 
any species identified as a candidate, 
sensitive or special status species in local or 
regional plans, policies or regulations or by 
the California Department of Fish and Game 
or U.S. Fish and Wildlife Services? 

    

b) Have a substantial adverse impact on any 
riparian habitat or natural community 
identified in local or regional plans, policies, 
and regulations or by the California 
Department of fish and Game or U.S. Fish 
and Wildlife Service? 

    

c) Adversely impact federally protected 
wetlands (including, but not limited to, marsh, 
vernal pool, coastal, etc.) either individually 
or in combination with the known or probable 
impacts of other activities through direct 
removal, filling hydrological interruption, or 
other means? 

    

d) Interfere substantially with the movement of 
any native resident or migratory fish or 
wildlife species or with established native 
resident or migratory wildlife corridors, or 
impede the use of native wildlife nursery 
sites? 

    

e) Conflict with any local policies or ordinances 
protecting biological resources, such as tree 
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preservation policy or ordinance? 

f) Conflict with the provisions of an adopted 
Habitat Conservation Plan, Natural 
Community Conservation Plan, or other 
approved local, regional, or state habitat 
conservation plan? 

    

V. CULTURAL RESOURCES – Would the project: 
a) Cause a substantial adverse change in the 

significance of a historical resource as 
defined in Section 15064.5? 

    

b) Cause a substantial adverse change in the 
significance of a unique archaeological 
resource pursuant to define Section 
15064.5? 

    

c) Directly or indirectly disturb or destroy a 
unique paleontogical resource or site? 

    

d) Disturb any human remains, including those 
interred outside of formal cemeteries?     

VI. GEOLOGY AND SOILS – Would the project: 
a) Expose people or structures to potential 

substantial adverse effects, including the 
risk of loss, injury, or death involving: 

    

1. Rupture of a known earthquake fault, as 
delineated on the most recent on the 
most recent Alquist-Priolo Earthquake 
Fault Zoning map issued by the State 
Geologist for the area or based on other 
substantial evidence of a known fault? 

    

2. Strong seismic ground shaking?     
3. Seismic-related ground failure, including 

liquefaction? 
    

4. Landslides?     
b) Would the project result in substantial soil 

erosion or the loss of topsoil? 
    

c) Be located on a geologic unit or soil that is 
unstable or that would become unstable as 
a result of the project and potentially result 
in on-or off-site landslide, lateral spreading, 
subsidence, liquefaction or collapse? 

    

d) Be located on expansive soil, as defined in 
Table 18-1-B of the Uniform Building Code 
(1994), creating substantial risks to life or 
property? 

    

e) Have soils incapable of adequately 
supporting the use of septic tanks or 
alternative waste disposal systems where 
sewers are not available for the disposal of 
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wastewater? 

VII. GREENHOUSE GAS EMISSIONS — Would the project? 
a) Generate greenhouse gas emissions, either 

directly or indirectly, that may have a 
significant impact on the environment? 

    

b) Conflict with an applicable plan, policy or 
regulation adopted for the purpose of 
reducing the emissions of greenhouse 
gases? 

    

VIII. HAZARDOUS AND HAZARDOUS MATERIALS – Would the project: 
a) Create a significant hazard to the public or 

the environment through the routine 
transport, use or disposal of hazardous 
materials? 

    

b)  Create a significant hazard to the public or 
environment through reasonably 
foreseeable upset and accident conditions 
involving the release of hazardous materials 
into the environment? 

    

c) Emit hazardous emissions or handle 
hazardous or acutely hazardous materials, 
substance or waste within one-quarter mile 
of an existing or proposed school? 

    

d) Be located on a site which is located on a 
list of hazardous materials sites compiled 
pursuant to Government Code Section 
659662.5 and, as a result, would it create a 
significant hazard to the public or the 
environment? 

    

e) For a project located within an airport land 
use plan or where such a plan has not been 
adopted, within two miles where of a public 
airport or public use airport, would the 
project result in a safety hazard for people 
residing or working in the project area? 

    

f) For a project within the vicinity of a private 
airstrip, would the project result in a safety 
hazard for people residing or working in the 
project area? 

    

g) Impair implementation of or physically 
interfere with an adopted emergency 
response plan or emergency evacuation 
plan? 

    

h) Expose people or structures to a significant 
risk of loss, injury, or death involving 
wildland fires, including where wildlands are 
adjacent to urbanized areas or where 
residences are intermixed with wildlands? 
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VIX. HYDROLOGY AND WATER QUALITY – Would the project: 

a) Violate any water quality standards or waste 
discharge requirements? 

    

b) Substantially deplete groundwater supplies 
or interfere substantially with groundwater 
recharge such that there would be a net 
deficit in aquifer volume or a lowering of the 
local groundwater table level (e.g., the 
production rate of pre-existing nearby wells 
would drop to a level which would not 
support existing land uses or planned uses 
for which permits have been granted)? 

    

c) Substantially alter the existing drainage 
pattern of the site or area, including through 
the alteration of the course of stream or 
river, in a manner which would result in 
substantial erosion or siltation on- or off-
site? 

    

d) Substantially alter the existing drainage 
pattern of the site or area, including through 
the alteration of the course of a stream or 
river, or substantially increase the rate or 
amount of surface runoff in a manner which 
would result in flooding on- or off-site? 

    

e) Create or contribute runoff water which 
would exceed the capacity of existing or 
planned stormwater drainage systems or 
provide substantial additional sources of 
polluted runoff? 

    

f) Otherwise substantially degrade water 
quality?     

g) Place housing within a 100-year flood 
hazard area as mapped on a federal Flood 
Hazard Boundary or Flood Insurance Rate 
Map or other flood hazard delineation map? 

    

h) Place within a 100-year flood hazard area 
structures which would impede or redirect 
flood flows? 

    

i) Expose people or structures to a significant 
risk of loss, injury, or death involving 
flooding, including flooding as a result of the 
failure of a levee or dam? 

    

(j) Inundation by seiche, tsunami, or mudflow?     
X. LAND USE AND PLANNING – Would the project: 
 a) Physically divide an established 

community?     

 b) Conflict with any applicable land use plan,     
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policy, or regulation of an agency with 
jurisdiction over the project (including, but 
not limited to the general plan, specific 
plan, local coastal program, or zoning 
ordinance) adopted for the purpose of 
avoiding or mitigating an environmental 
effect? 

 c) Conflict with any applicable habitat 
conservation plan or natural community 
conservation plan? 

    

XI. MINERAL RESOURCES – Would the project: 
 a) Result in the loss of availability of a locally-

important mineral resource recovery site 
delineated on a local general plan, specific 
plan, or other land use plan? 

    

XII. NOISE – Would the project result in: 
 a) Exposure of persons to or generation of 

noise levels in excess of standards 
established in the local general plan or 
noise ordinance, or applicable standards of 
other agencies? 

    

 b) A substantial permanent increase in 
ambient noise levels in the project vicinity 
above levels existing without the project? 

    

 c) A substantial temporary or periodic 
increase in ambient noise levels in the 
project vicinity above levels existing without 
project? 

    

 d) For a project located within an airport land 
use plan or where such a plan has not 
been adopted, within two miles of a public 
airport or public use airport, would the 
project expose people residing or working 
in the project area to excessive noise 
levels? 

    

 e) For a project within the vicinity of a private 
airstrip, would the project expose people 
residing or working in the project area to 
excessive noise levels? 

    

 f) Exposure of persons to or generation of 
excessive groundborne vibration or 
groundborne noise levels? 

    

XIII. POPULATION AND HOUSING – Would the project: 
 a) Induce substantial population growth in an 

area, either directly (for example, by 
proposing new homes and business) or 
indirectly (for example, through extension 
of roads or other infrastructure)? 
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 b) Displace substantial numbers of existing 
housing, necessitating the construction of 
replacement housing elsewhere? 

    

 c) Displace substantial numbers of people, 
necessitating the construction of 
replacement housing elsewhere? 

    

XIV. PUBLIC SERVICES 
 a) Would the project result in substantial 

adverse physical impacts associated with 
the provision of new or physically altered 
governmental facilities, need for new or 
physically altered governmental facilities, 
the construction of which could cause 
significant environmental impacts, in order 
to maintain acceptable service rations, 
response times or other performance 
objectives for any of the public service: 

    

  Fire protection?     
  Police protection?     
  Schools?     
  Parks?     
  Other public facilities?     
XV. RECREATION 
 a) Would the project increase the use of 

existing neighborhood and regional parks 
or other recreational facilities such that 
substantial physical deterioration of the 
facility would occur or be accelerated? 

    

 b) Does the project include recreational 
facilities or require the construction or 
expansion of recreational facilities which 
might have an adverse physical effect on 
the environment? 

    

XVI. TRANSPORTATION/TRAFFIC Would the project: 

 a) Conflict with an applicable plan, ordinance 
or policy establishing measures of 
effectiveness for the performance of the 
circulation system, taking into account all 
modes of transportation including mass 
transit and non-motorized travel and 
relevant components of the circulation 
system, including but not limited to 
intersections, streets, highways and 
freeways, pedestrian and bicycle paths, 
and mass transit?  

    

 b) Conflict with an applicable congestion     
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management program, including but limited 
to level of service standards and travel 
demand measures, or other standards 
established by the county congestion 
management agency for designated roads 
or highways? 

 c) Result in a change in air traffic patterns, 
including either an increase in traffic levels 
or a change in location that results in 
substantial safety risks? 

    

 d) Substantially increase hazards to a design 
feature (e.g. sharp curves or dangerous 
intersections) or incompatible uses (e.g. 
farm equipment)? 

    

 e) Result in inadequate emergency access?     

 f) Conflict with adopted policies, plans, or 
programs regarding public transit, bicycle, 
or pedestrian facilities, or otherwise 
decrease the performance or safety of 
such facilities?  

    

XVII. UTILITIES AND SERVICE SYSTEMS – Would the project: 
 a) Exceed wastewater treatment 

requirements of the applicable Regional 
Water Quality Control Board? 

    

 b) Require or result in the construction of new 
water or wastewater treatment facilities or 
expansion of existing facilities, the 
construction of which could cause 
significant environmental effects? 

    

 c) Require or result in the construction of new 
storm water drainage facilities or expansion 
of existing facilities, the construction of 
which could cause significant 
environmental effects? 

    

 d) Are sufficient water supplies available to 
serve the project from existing entitlements 
and resources or are new or expanded 
entitlements needed? 

    

 e) Result in the determination by the 
wastewater treatment provider which 
serves or may serve the project that it has 
adequate capacity to serve the project’s 
projected demand in addition to the 
provider’s existing commitments? 

    

 f) Is the project served by a landfill with 
sufficient permitted capacity to 
accommodate the project’s sold waste 
disposal needs? 
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 g) Comply with federal, state and local 
statutes and regulations related to solid 
waste? 

    

XVIII. MANDATORY FINDINGS OF SIGNIFICANCE – 
 a) Does the project have the potential to 

degrade the quality of the environment, 
substantially reduce the habitat of a fish or 
wildlife species, cause a fish or wildlife 
population to drop below self-sustaining 
levels, threaten to eliminate a plant or 
animal community, reduce the number or 
restrict the range of a rare or endangered 
plant or animal or eliminate important 
examples of the major periods of California 
history or prehistory? 

    

 b) Does the project have impacts that are 
individually limited but cumulatively 
considerable?  (“Cumulatively 
considerable” means that the incremental 
effects of a project are considerable when 
viewed in connection with the effects of 
past projects, effects of other current 
projects and the effects of probable future 
projects). 

    

 c) Does the project have environmental 
effects which will cause substantial 
adverse effects on human beings, either 
directly or indirectly? 

    

Note: Authority cited: Sections 21083, 21083.05, Public Resources Code. Reference: Section 65088.4 
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SECTION 4.0 ENVIRONMENTAL ANALYSIS 

The following environmental analysis responds to the environmental issues listed on the 
OCWD CEQA Checklist Form. The analysis identifies the level of anticipated impact 
that could occur from the construction and operation of the Prado Basin Planned 
Deviation to Prado Dam Water Control Plan and Sediment Removal Demonstration 
Project. 

4.1 Aesthetics  
A. Would the project have a substantial adverse effect on a scenic vista? 

Potential Significant Impact: The Prado Basin contains the largest riparian forest in 
southern California. The basin provides open space relief to a regional area that is 
predominantly urbanized. Potential public views into Prado Basin are currently provided 
from Chino Hills State Park, Prado Regional Park, Santa Ana River Regional Park and 
from the future alignment of the Santa Ana River Trail. During construction and 
operation of the Project public views into the Prado Basin could be interrupted with 
construction equipment and construction activity. The EIR/EA would evaluate potential 
impacts to scenic vistas into Prado Basin.  

B. Would the project damage scenic resources, including but limited to trees, 
rock outpourings, and historic buildings within a State Highway?  

Potential Significant Impact: According to the California Department of Transportation 
Scenic Highways Program, both State Route 71 and State Route 91 are Eligible State 
Scenic Highways. During the construction and operation of the Project existing views 
into Prado Basin would be temporarily replaced with construction equipment and 
construction activity. The EIR/EA would evaluate potential Project impacts to scenic 
resources along State Route 91 and State Route 71. 

C. Would the project substantially degrade the existing visual character or quality 
of the site and its surrounding? 

Potential Significant Impact: The visual character of the study area is natural open 
space. During construction operations, the existing natural open space visual character 
of the study area would be replaced with construction equipment and construction 
activity. The EIR/EA would evaluate potential impacts to the existing aesthetic character 
of the study area as a result of the implementation of the Project. 

D. Would the project create a new source of substantial light or glare which would 
adversely affect day or nighttime views in the area.  
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No Impact: The implementation of the Project would not introduce permanent or 
temporary light and glare impacts into the study area. The EIR/EA would not evaluate 
potential light and glare impacts.   

4.2 Agricultural Resources/Forest Resources 
A. Would the project convert Prime Farmland, Unique Farmland, or Farmland of 
Statewide Importance (Farmland), as shown on the maps prepared pursuant to 
the Farmland Mapping and Monitoring Program of the California Resources 
Agency, to non-agricultural use? 

Potential Significant Impact: Within the study area there are existing agriculture land 
uses which could be classified as Prime Farmland, Unique Farmland or Farmland of 
Statewide Importance. The EIR/EA would determine the significance of the farmland 
and evaluate potential impacts that could occur from the implementation of the Project.  

B. Would the project conflict with existing zoning for agricultural use, or a 
Williamson Act contract? 

Potential Significant Impact: Within the study area are existing agriculture land uses 
which could be classified Prime Farmland, Unique Farmland or Farmland of Statewide 
Importance. The EIR/EA would determine the significance of the farmland and evaluate 
potential impacts that could occur from the implementation of the Project. 

C. Would the project be in conflict with existing zoning for, or cause rezoning of 
forest land or timberland.  

No Impact: The Riverside County General Plan designates the study area open space. 
The study area is not zoned for timberland production. The Project would not rezone the 
study from open space to a different land use. This issue would not be evaluated in the 
EIR/EA.  

D. Would the project result in the loss of forest land or conversion of forest land 
to non-forest use? 

Potential Significant Impact: According to the California Department of Forestry, the 
study area is not designated State Forest Lands. The Project would not permanently 
convert forest land to non-forest land uses. Potential temporary impacts to riparian 
forest lands at Prado Basin would be evaluated in the EIR/EA, as part of the evaluation 
of impacts to biological resources.  

E. Would the project involve other changes in the existing environment which, 
due to their location or nature, could result in conversion of forest land to non-
forest use? 
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Potential Significant Impact: The Project would not permanently convert forest land to 
non-forest land uses. Potential temporary impacts to riparian forest lands at Prado 
Basin would be evaluated in the EIR/EA, as part of the evaluation of impacts to 
biological resources.  

4.3 Air Quality 
A. Would the project be in conflict with or obstruct implementation of the 
applicable air quality plan or congestion management plan? 

Potential Significant Impact:  The study area is located within the South Coast Air 
Basin (basin). The air pollution control agency for the basin is the South Coast Air 
Quality Management District (SCAQMD). The construction and operation of the Project 
could emit criteria air quality pollutant emissions that could exceed SCAQMD thresholds 
and could result in potentially significant air quality impacts that could potentially be in 
conflict with SCAQMD Air Quality Management Plan. This issue would be evaluated in 
the EIR/EA.  

B. Would the project violate any air quality standard or contribute substantially to 
an existing or projected air quality violation? 

Potential Significant Impact: The construction and operation of the Project could emit 
criteria air quality pollutant emissions that could exceed SCAQMD thresholds and could 
result in potentially significant regional and local air quality impacts. This issue would be 
evaluated in the EIR/EA.  

C. Would the project result in cumulatively considerable net increase of any 
criteria pollutant for which the project region is non-attainment under an 
applicable federal or state ambient air quality standard? 

Potential Significant Impact: The construction and operation of the Project could emit 
criteria air quality pollutant emissions that together with other cumulative projects in the 
study area could exceed SCAQMD thresholds and could result in potentially significant 
air quality impacts. This issue would be evaluated in the EIR/EA.  

D. Would the project expose sensitive receptors to substantial pollutant 
concentrations? 

Potential Significant Impact: The construction and operation of the Project could emit 
criteria air quality pollutant emissions that could exceed SCAQMD thresholds and result 
in potentially significant localized air quality impacts. This issue would be evaluated in 
the EIR/EA.  

E. Would the project create objectionable odors affecting a substantial number of 
people? 
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Less than Significant Impact: Land uses typically considered associated with long 
term odor impacts include; wastewater treatment facilities, waste-disposal facilities, or 
agricultural operations. The Project does not propose any land uses typically associated 
with emitting long term objectionable odors.  Diesel exhaust would be emitted during 
construction of the Project, which could be objectionable to some individuals. However, 
the emissions would disperse rapidly from the study area and should not reach an 
objectionable level at the nearest sensitive receptors. Potential construction related odor 
impacts would be less than significant. This issue would not be evaluated in the EIR/EA.  

4.4 Biological Resources 
A. Would the project have a substantial adverse impact, either directly or though 
habitat modifications, on any species identified as a candidate, sensitive or 
special status species in local or regional plans, policies or regulations or by the 
California Department of Fish and Game or U.S. Fish and wildlife Services? 

Potential Significant Impact: Based on review of the California Department of Fish 
and Wildlife Natural Diversity Database and the United States Department of Interior 
Information, Planning and Conservation System Database there would be high potential 
that special status wildlife species and plant species could occur within the study area. 
The EIR/EA would evaluate if construction and operation of the Project would have the 
potential to result in adverse impacts to sensitive wildlife and plant species and their 
habitat.  

B. Would the project have a substantial adverse impact on any riparian habitat or 
natural community identified in local or regional plans, policies, and regulations 
or by the California Department of Fish and Wildlife or U.S. Fish and Wildlife 
Service? 

Potential Significant Impact: Implementation of the Project would result in the 
temporary loss of riparian habitat which is considered sensitive vegetation community 
by California Department of Fish and Wildlife. The EIR/EA would evaluate potential 
impacts to riparian habitat and other sensitive communities that could be impacted by 
the construction and operation of the Project.  

C. Would the project have a substantially adverse effect on federally protected 
wetlands as defined by Section 404 of the Clean Water Act through direct 
removal, filling hydrological interruption, or other means? 

Potential Significant Impact: The construction and operation of the Project would 
have the potential to impact wetland Waters and non-vegetated Waters of the United 
States and State of California. The EIR/EIS would evaluate potential impacts to wetland 
Waters and non-vegetated Waters of the United States and State of California.    
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D. Would the project interfere substantially with the movement of any native 
resident or migratory fish or wildlife species or with established native resident or 
migratory wildlife corridors, or impede the use of native wildlife nursery sites? 

Potential Significant Impact:  The Prado Basin and the streams in the basin function 
as wildlife corridors. Additionally, Prado Basin contains a high migratory bird population. 
The EIR/EA would evaluate potential wildlife corridor impacts and impacts to migratory 
birds associated with the construction and operation of the Project.  

E. Would the project conflict with any local policies or ordinances protecting 
biological resources, such as tree preservation policy or ordinance? 

Potential Significant Impact: The EIR/EA would evaluate if the Project would conflict 
with local policies and ordinances that provide for the protection of biological resources.  

F. Would the project be in conflict with the provisions of an adopted Habitat 
Conservation Plan, Natural Community Conservation Plan, or other approved 
local, regional, or state habitat conservation plan? 

Potential Significant Impact:  The study area is included within the Western Riverside 
County Multiple Species Habitat Conservation Plan and upstream of the Orange County 
Santa Ana canyon Habitat Management Plan. The EIR/EA would evaluate if the 
construction and operation of the Project would be in conflict with policies and programs 
provided in the Western Riverside County Multiple Species Habitat Conservation Plan 
and the Orange County Santa Ana canyon Habitat Management Plan.  

4.5 Cultural Resources 

A. Would the project cause a substantial adverse change in the significance of a 
historical resource as defined in Section 15064.5 of the CEQA Guidelines? 

Potential Significant Impact: The study area is known to contain historical resources. 
The EIR/EA would evaluate the potential for the construction of the Project to result in 
adverse impacts to historical resources.  

B. Would the project cause a substantial adverse change in the significance of an 
archaeological resource pursuant to Section 15064.5 of the CEQA Guidelines? 

Potential Significant Impact: The study area is known to contain archaeological 
resources. The EIR/EA would evaluate the potential for the construction of the Project to 
result in adverse impacts to archaeological resources.  

C. Would the project directly or indirectly disturb or destroy a unique 
paleontological resource or site? 
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Potential Significant Impact: The study area is immediately underlain by non-marine 
sedimentary deposits of Quaternary age. The area along the Santa Ana River is floored 
by unconsolidated stream alluvium of Holocene age (less than 10,000 years B.P.), 
which because of their geologically young age, are not considered to be fossiliferous 
and the paleontological sensitivity would be considered low. However, there would be 
some potential that unknown paleontological resources could be present and could be 
potentially damaged when earthwork activities are being conducted. The potential for 
the discovery of unknown paleontological resources would be evaluated in the EIR/EA. 

D. Would the project disturb any human remains including those interred outside 
of formal cemeteries?   

Potential Significant Impact: The study area is known to contain Native American 
cultural resources. The EIR/EA would evaluate the potential for the construction of the 
Project to result in adverse impacts to Native American cultural resources.  

4.6 Geology/Soils 

A1. Would the project expose people or structures to potential substantial 
adverse effects, including the risk of loss, injury or death involving rupture of an 
unknown earthquake fault, as delineated on the most Alquuist-Priolo Earthquake 
Fault Zoning Map? 

Potential Significant Impact: According to the State of California Special Studies 
Zones Map for the USGS Prado Dam Quadrangle, the Elsinore Fault Zone extends 
through Prado Basin, near State Highway 71. The EIR/EA would evaluate potential fault 
rupture impacts and how they may affect the construction and operation of the Project.  

A2. Would the project expose people or structures to potential substantial 
adverse effects, including the risk of loss, injury or death involving strong 
seismic ground shaking? 

Potential Significant Impact: The study area is located in a seismically active region 
that could be subject to seismic shaking impacts from earthquakes generated from 
several surrounding active faults in the region. The EIR/EA would evaluate potential 
seismic impacts and how they might impact the construction and operation of the 
Project.  

A3. Would the project expose people or structures to potential substantial 
adverse effects, including the risk of loss, injury or death involving liquefaction? 

Potential Significant Impact: The California Geologic Survey Seismic Hazard Zone 
Map for the USGS Prado Dam Quadrangle indicates that the study area is located 
within a Liquefaction Hazard Zone. The EIR/EA would evaluate potential liquefaction 
impacts and how they might impact the construction and operation of the Project.  
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A4. Would the project expose people or structures to potential substantial 
adverse effects, including the risk of loss, injury or death involving landslides? 

Less Than Significant Impact: The California Geologic Survey Seismic Hazard Zone 
Map for the Prado Dam indicates that the study area is not located within a landslide 
hazard zone. The EIR/EA would not evaluate potential landslide impacts.  

B. Would the project result in substantial soil erosion or the loss of topsoil? 

Potential Significant Impact: Construction activities associated with the Project could 
result in erosion impacts. The EIR/EA would evaluate potential erosion impacts that 
might result from the construction of the Project.  

C. Would the project be located on a geologic unit or soil that is unstable or that 
would become unstable as a result of the project and potentially result in on or 
off site landslide, lateral spreading, subsidence, liquefaction or collapse? 

Liquefaction  

The EIR/EA would evaluate potential liquefaction impacts and how they might impact 
the construction and operation of the Project.  

Seismically induced Settlement  

Settlement is characterized as a sinking of the ground surface relative to surrounding 
areas and could generally occur where deep alluvial soil deposits are present in valley 
and basin areas. Subsidence could potentially result in ground fractures that could 
cause damage to surface improvements. The Project does not propose any habitable or 
permanent structures that would be subject to seismically induced settlement impacts.  
The EIR/EA would not evaluate seismically induced settlement impacts.  

Landslides  

The California Geologic Survey Seismic Hazard Zone Map for the Prado Dam indicates 
that the study area is not located within a landslide hazard zone. The EIR/EA would not 
evaluate potential landslide impacts.  

D. Would the project be located on expansive soil, as defined in Table 18-1-B of 
the uniform Building Code, creating substantial risks to life or property? 

Less than Significant Impact: The near surface soils within the study area are 
predominantly comprised of loose silty sands and sands with varying amounts of silt 
and clay. The sandy soils are typically non-expansive and the silty clay soil are typically 
moderately to highly expansive. The Project does not propose the construction of any 
foundations or structures that would be subject to expansive soil conditions. Potential 
risks associated with expansive soils would be less than significant. The EIR/EA would 
not evaluate potential impacts from expansive soils.  
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E. Would the project have soils incapable of adequately supporting the use of 
septic tanks or alternative waste disposal systems where sewers are not available 
for the disposal of wastewater? 

No Impact. The Project does not propose the use of septic tanks or other alternative 
wastewater disposal systems. This issue would not be evaluated in the EIR/EA.  

4.7 Greenhouse Gas Emissions  

 A. Would the project generate GHG emissions, either directly or indirectly, that 
may have a significant impact on the environment? 

Potential Significant Impact: The construction and operation of the Project would 
generate greenhouse gas emissions. The EIR/EA would evaluate potential greenhouse 
gas emission impacts generated from the construction and operation of the Project.   

 B. Would the project be in conflict with an applicable plan, policy or regulation 
adopted for the purpose of reducing the emissions of greenhouse gases?  

Potential Significant Impact: The OCWD and the South Coast Air Quality 
Management District both do not have an applicable plan, policy or regulation adopted 
to reduce the emissions of greenhouse gases. The State has prepared a draft scoping 
plan to reduce greenhouse gas emissions. The EIR/EA would evaluate the Project for 
consistency with the State scoping plan.  

4.8 Hazards/Hazardous Materials 

A. Would the project create a significant hazard to the public or the environment 
through the routine transport, use or disposal of hazardous materials?  

Less than Significant Impact: The operation of the Project would not involve the 
routine transportation, disposal or emission of hazardous materials or waste. The 
operation of the Project would involve the handling of incidental amounts of hazardous 
materials, such as fuels and oil. The Project would be required to comply with local, 
state and federal laws and regulations regarding the handling and storage of hazardous 
materials. Compliance with the required local, state and federal laws and regulations 
would reduce potential hazards associated with the handling of the incidental amounts 
of hazardous materials to a less than significant level. This issue would not be 
evaluated in the EIR/EA.  

B. Would the project create a significant hazard to the public or environment 
through reasonably foreseeable upset and accident conditions involving the 
release of hazardous materials into the environment? 
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Less than Significant Impact: The construction and operation of the Project would not 
create a substantial risk to release hazardous materials into the environment. 
Construction operations associated with the Project would involve the handling of 
incidental amounts of hazardous materials. Compliance with federal, state and local 
laws and regulations would reduce potential impacts associated with the handling of 
these incidental amounts of hazardous materials to a less than significant level. This 
issue would not be evaluated in the EIR/EA.  

C. Would the project emit hazardous emissions or handle hazardous or acutely 
hazardous materials, substance or waste within one-quarter mile of an existing or 
proposed school.  

No Impact: The operation of the Project would not emit hazardous emissions, or 
involve the handling of acutely hazardous substances within one quarter mile of a 
school. This issue would not be evaluated in the EIR/EA.  

D. Would the project be located on a site which is included on a list of hazardous 
material sites compiled pursuant to Government Code Section 65962.5 and as a 
result, would create significant hazard to the public or the environment? 

Potential Significant Impact:  Historically, portions of the Prado Basin were used for 
oil and gas exploration. A total of 13 oil wells were drilled between 1965 and 1993. 
During this period, the wells were submerged numerous times and several oil spills 
were known to have occurred. There is some potential that hazards substances could 
be present in the areas where the former oil wells were located.  Additionally, over the 
years a high amount of incoming sediment has buildup in the study area and there 
could be the potential that the incoming sediment into Prado Basin could contain 
elevated levels of hazardous substances. The EIR/EA would evaluate the potential for 
hazardous substances to be present within the study area.  

E. For a project located within an airport land use plan or where such a plan has 
not been adopted, within two miles of a public airport or public use airport, would 
the project the result in a safety hazard for people residing or working within the 
project area? 

F. For a project within the vicinity of a private airstrip, would the project result in 
a safety hazard for people residing or working in the project area? 

Potential Significant Impact: According to Riverside County General Plan Safety 
Element, the study area is located within the planning area for the Corona Airport. The 
EIR/EA would evaluate aircraft related safety hazards associated with implementation of 
the Project.  
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G. Would the project impair implementation of or physically interfere with an 
adopted emergency response plan or emergency evacuation plan? 

Potential Significant Impact: Implementation of the Project would occur within the 
reservoir area of Prado Dam. The EIR/EA would evaluate potential flood risks and if the 
Project would interfere with emergency evacuation plans or emergency responses to 
the study area.  

H. Would the project expose people or structures to a significant risk of loss, 
injury or death involving wild land fires, including where wild lands are adjacent 
to urbanized areas or where residences are intermixed with wild lands? 

Potential Significant Impact: The Riverside County General Plan identifies that the 
Prado Basin has a moderate potential for wild land fire susceptibility. The EIR/EA would 
evaluate potential wild land fire risks.  

4.9 Hydrology/Water Quality 

A. Would the project violate Regional Water Quality Control Board Water Quality 
standards or waste discharge standards? 

Potential Significant Impact: The EIR/EA would evaluate potential water quality 
impacts associated with the construction and operation of the Project, as well as 
compliance with regulations and standards provided in the Santa Ana Region Regional 
Water Quality Control Board Basin Plan.  

B. Would the project substantially deplete groundwater supplies or interfere 
substantially with groundwater recharge such that there would be a net deficit in 
aquifer volume or a lowering of the local groundwater table level? 

No Impact: The Project would not involve any activities that would involve the 
extraction of groundwater. The EIR/EA would not evaluate potential impacts the Project 
could have on groundwater supplies within the study area.  

C. Would the project substantially alter the existing drainage pattern of the site or 
area, including through the alteration of the course of a stream or river, in a 
manner which would result in substantial erosion or siltation on or off site? 

Potential Significant Impact: The implementation of the Project could generate 
erosion and sedimentation impacts within the study area. The EIR/EA would evaluate 
potential erosion and sedimentation impacts within the study area.    

D. Would the project substantially alter the existing drainage pattern of the site or 
area, including through the alteration of the course of a stream or river, or 
substantially increase the rate or amount of surface runoff in a manner which 
would result in flooding on or offsite? 
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Potential Significant Impact: The Project would be implemented within the reservoir 
area of Prado Dam. The EIR/EA would evaluate potential impacts to the flood risk 
capacity of Prado Dam and along the Santa Ana River.  

E. Would the project create or contribute runoff which would exceed the capacity 
of existing or planned storm water drainage systems or provide substantial 
additional sources of polluted runoff? 

Less than Significant Impact: The Project would not construct any impervious within 
the study area that would increase existing rates of surface water runoff within the study 
area. The EIR/EA would not evaluate the potential for increased surface water runoff 
impacts and degraded surface water runoff water quality impacts.   

F. Would the project otherwise degrade water quality? 

Potential Significant Impact:  The construction and operation of the Project could 
have the potential to degrade water quality within the Prado Basin. The EIR/EA would 
evaluate potential water quality impacts associated with implementation of the Project.  

G. Would the project place housing within a 100-year floodplain, as mapped on a 
federal Flood Hazard Boundary or Flood insurance Rate map or other flood 
hazard delineation map? 

Potential Significant Impact: The EIR/EA would evaluate potential impacts to the flood 
risk capacity of the dam and potential flood impacts to residential areas located 
downstream of the project area.  

H. Would the project place within a 100-year floodplain structures which impedes 
or redirect flows? 

Potential Significant Impact: The EIR/EA would evaluate potential impacts to the flood 
risks capacity of Prado Dam and to the flood risk capacity of the Santa Ana River.  

I. Would the project expose people or structures to a significant risk of loss, 
injury or death involving flooding, including flooding as a result of the failure of a 
levee or dam? 

Potential Significant Impact: The Project would be implemented in the reservoir area 
of Prado Dam. The EIR/EA would evaluate potential flood risks associated with the 
construction and operation of the Project.  

J. Could the project site be inundated by seiche, tsunami, or mudflow? 

Less than Significant impact:  The potential for the study area to be inundated by a 
seiche, tsunami or mudflow would be very low. The implementation of the Project would 
not increase the risk for these impacts. This issue would not be evaluated in the 
EIR/EA.  
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4.10 Land Use/Planning 

A. Would the project physically divide an established community? 

Potential Significant Impact:  The study area contains a combination of public 
facilities and recreation land uses. The EIR/EA would evaluate the potential for the 
Project to impact existing land uses.  

B. Would the project be in conflict with any applicable land use plan, policy or 
regulation of an agency with jurisdiction over the project adopted for the purpose 
of avoiding or mitigating an environmental effect? 

Potential Significant Impact:  The Project would be located in area that is included in 
the planning areas of several different local, state and federal agencies. The EIR/EA 
would evaluate potential conflicts with relevant planning programs, policies and 
regulations that apply to the study area.  

C. Would the project be in conflict with any applicable habitat conservation plan 
or natural community conservation plan? 

Potential Significant Impact: The study area is included within the Western Riverside 
County Multiple Species Habitat Management Plan and the Orange County Santa Ana 
Canyon Habitat Management Plan. The EIR/EA would evaluate if the Project would be 
in conflict with policies and programs provided in the Western Riverside County Multiple 
Species Habitat Management Plan and the Orange County Santa Ana Canyon Habitat 
Management Plan.  

4.11 Mineral Resources 
A. Would the project result in the loss of availability of a locally important mineral 
resource recovery site delineated on a local general plan, specific plan or other 
land use? 

Less Than Significant Impact: According to the County of Riverside General Plan, 
Prado Basin is designated MRZ-3, areas where the available geologic information 
indicates that mineral deposits are likely to exist. However, because of the high amount 
of sediment build up in the basin it is unlikely any important mineral resources would be 
encountered. This issue would not be evaluated in the EIR/EA.  

4.12 Noise 

A. Would the project expose persons to or generation of noise levels in excess of 
standards established in the local general plan or noise ordinance, or applicable 
standards of other agencies? 
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Potential Significant Impact:  The construction and operation of the Project would 
result in temporary noise impacts. The EIR/EA would evaluate potential temporary noise 
impacts on sensitive receptors and compliance with local noise standards and policies.   

B. Would the project result in a substantial permanent increase in ambient noise 
levels in the project vicinity above levels existing without the project? 

No Impact: The Project would not generate long term operational noise impacts within 
the study area. The EIR/EA would not evaluate long term operational noise impacts.  

C. Would the project result in a substantial temporary or periodic increase in 
ambient noise levels in the project vicinity above levels existing without the 
project? 

Potential Significant Impact:  The Project would generate construction noise impacts 
within the study area. The EIR/EA would evaluate temporary noise impacts to sensitive 
receptors generated by the Project.  

D. For a project located within an airport land use plan or where such a plan has 
not been adopted, within two miles of a public airport or public use airport, would 
the project expose people residing or working in the project area to excessive 
noise levels? 

E. For a project within the vicinity of a private airstrip, would the project expose 
people residing or working in the project area to excessive noise levels? 

Less than Significant Impact:  According to the County of Riverside General Plan, the 
study area would be impacted with elevated noise levels from the Corona Municipal 
Airport. However the Project does not involve the construction of any sensitive land 
uses that would be significantly impacted by aircraft noise. This issue would not be 
evaluated in the EIR/EA.  

F. Would the project expose persons to or generation of excessive groundborne 
vibration or groundborne noise levels?  

Less than Significant Impact: The construction and operation of the Project would 
involve the use of heavy equipment which might cause localized vibration impacts. The 
study area does not contain any structures that could be adversely affected from heavy 
equipment vibration impacts. The EIR/EA would not evaluate potential vibration impacts 
associated with the construction and operation of the Project.  

4.13 Population/Housing 

A. Would the project induce substantial population growth in an area, either 
directly or indirectly? 
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No Impact: The Project would not involve the extension of new infrastructure into 
existing undeveloped areas that would induce new population growth into the study 
area. This issue would not be evaluated in the EIR/EA. As part of the EIR/EA, potential 
environmental justice impacts would be evaluated.  

B. Would the project displace substantial numbers of existing housing, 
necessitating the construction of replacement housing elsewhere? 

C. Would the project displace substantial numbers of people, necessitating 
the construction of replacement housing elsewhere? 

No Impact: The Project would not displace existing housing or people and would not 
necessitate the need for replacement housing. This issue would not be evaluated in the 
EIR/EA. 

4.14 Public Services 

A. Would the project result in substantial adverse physical impacts associated 
with the provision of new or physically altered governmental facilities, need for 
new or physically altered governmental facilities, the construction of which could 
cause significant environmental impacts, in order to maintain acceptable service 
ratios, response times or other performance objectives for fire protection police 
protection, schools, parks or other public facilities.  

No Impact: The implementation of the Project would not generate any long term 
demands for additional public services beyond the current levels of demand within the 
study area or increase emergency response times to the study area.  This issue would 
not be evaluated in the EIR/EA.  

4.15 Recreation 

A. Would the project increase the use of existing neighborhood and regional 
parks or other recreational facilities such that substantial physical deterioration 
of the facility would occur or be accelerated? 

Potential Significant Impact: The implementation of the Project could affect the 
operation of existing recreation facilities within the Prado Basin which could cause an 
increase usage of other existing recreation facilities within the study area. The EIR/EA 
would evaluate potential impacts to existing recreation facilities associated with the 
implementation of the Project. 

B. Does the project include recreational facilities or require the construction or 
expansion of recreational facilities which might have an adverse physical effect 
on the environment. 
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No Impact: The Project does not propose the construction of any recreation facilities. 
The EIR/EA would not evaluate potential impacts to proposed recreation facilities.  

4.16 Transportation/Traffic 

A. Would the project be in conflict with an applicable plan, ordinance or policy 
establishing measures of effectiveness for the performance of the circulation 
system, taking into account all modes of transportation including mass transit 
and non-motorized travel and relevant components of the circulation system, 
including but not limited to intersections, streets, highways and freeways, 
pedestrians and bicycle paths and mass transit? 

Potential Significant Impact: The Project would not generate long-term traffic trips. 
The Project would generate construction related traffic trips associated with the 
exporting of sediment from the study area, mobilization and demobilization of 
construction equipment, hauling of green waste, and worker traffic. The EIR/EA would 
evaluate construction traffic impacts generated by the Project.  

B. Would the project be in conflict with an applicable congestion management 
program, including but not limited to level of service standards and travel 
demand measures, or other standards established by the County’s congestion 
management agency for designated roads or highways? 

Potential Significant Impact: The Project would not generate long-term traffic trips. 
The project would generate construction related traffic trips associated with the 
exporting of sediment from the study area, mobilization and demobilization of 
construction equipment, hauling of green waste, and worker traffic. The EIR/EA would 
evaluate construction traffic impacts generated by the Project and potential conflicts 
with County congestion management programs.   

C. Would the project result in a change in air traffic patterns, including either an 
increase in traffic levels or a change in location that results in substantial safety 
risks?  

No Impact. Implementation of the Project would not increase the level of air traffic 
within the regional area. The Project does not include any component that would 
encroach into navigable air space causing a change to air traffic patterns. This issue 
would not be evaluated in the EIR/EA.  

D. Would the project increase hazards to a design feature or incompatible uses or 
equipment?  

Less than Significant Impact:  The project would not involve modifications to existing 
study area roadways that would cause or increase a safety hazard. The Project would 
require the mobilization and demobilization of large pieces of construction equipment to 
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and from the study area.  The heavy construction equipment would utilize existing roads 
within the study area and would not cause or increase a safety hazard. The EIR/EA 
would not evaluate potential traffic hazards created by the Project.  

E. Would the project result in inadequate emergency access? 

Less than Significant Impact: The Project would not cause any road way closures that 
would inhibit emergency access into the study area. This issue would not be evaluated 
in the EIR/EA. 

F. Would the project be in conflict with adopted policies, plans, or programs 
regarding public transit, bicycle, or pedestrian facilities or otherwise decrease the 
performance or safety of such facilities?  

No Impact: The Project would be implemented within the Prado Basin. Access to and 
from the study area would from existing roadways. The Project would not conflict with 
existing public transit systems and pedestrian facilities within the study area. This issue 
would not be evaluated in the EIR/EA. 

4.17 Utilities/Service Systems 

A. Would the project exceed wastewater treatment requirements of the applicable 
Regional Water Quality Control Board? 

No Impact: Implementation of the Project would not generate new wastewater flows. 
Therefore, implementation of the Project would not exceed any treatment requirements 
established by the Regional Water Quality Control Board. This issue would not be 
evaluated in the EIR/EA.  

B. Would the project require or result in the construction of new water or 
wastewater treatment facilities or expansion of existing facilities, the construction 
of which could cause significant environmental effects? 

No Impact: The Project would not involve construction of new water facilities, new 
wastewater treatment facilities or the expansion of existing wastewater treatment 
facilities. Therefore, implementation of the Project would not result in significant 
environmental impacts in regards to the construction of new water or wastewater 
treatment facilities or the expansion of existing facilities. This issue would not be 
evaluated in the EIR/EA. 

C. Would the project require or result in the construction of new storm water 
drainage facilities or expansion of existing facilities, the construction of which 
could cause significant environmental effects? 

No Impact: The Project would not require the construction of any new drainage facilities 
or require the expansion of any existing drainage facilities. Therefore, implementation of 
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the Project would not result in significant environmental impacts in regards to the 
construction of new storm drain facilities or the expansion of existing storm drain 
facilities. This issue would not be evaluated in the EIR/EA.  

D. Are sufficient water supplies available to serve the project from existing 
entitlements and resources or new or expanded entitlements needed? 

No Impact:  The implementation of the Project would not require new water supplies. 
This issue would not be evaluated in the EIR/EA.  

E. Would the project result in the determination by the wastewater treatment 
provider which serves or may serve the project that it has adequate capacity to 
serve the project’s projected demand in addition to the providers existing 
commitments.  

No Impact.  The construction and operation of the Project would not generate any 
wastewater treatment demands or involve the operation of any facilities that involve 
treated wastewater. Therefore, the implementation of the Project would not have any 
adverse impact on the capacity of wastewater treatment providers to the area. This 
issue would not be evaluated in the EIR/EA. 

F. Is the project served by a landfill with sufficient permitted capacity to 
accommodate the project solid waste disposal need? 

Less than Significant Impact: Implementation of the Project would not generate long 
term demands for solid waste disposal, beyond the exiting level of demands. This issue 
would not be evaluated in the EIR/EA.  

G. Would the project comply with federal, state and local statutes and regulations 
related to solid waste? 

Less than Significant Impact: The Project would not involve any activities that would 
be conflict with federal, state and local statutes and regulations related to solid waste 
disposal. This issue would not be evaluated in the EIR/EA.   

MANDATORY FINDINGS OF SIGNIFICANCE 

A. Does the project have the potential to degrade the quality of the environment, 
substantially reduce the habitat of fish or wildlife species, cause a fish or wildlife 
population to drop below self-sustaining levels, threaten to eliminate a plant or 
animal community, reduce the number or restrict the range of a rare or 
endangered plant or animal or eliminate important examples of the major periods 
of California history or prehistory. 

Potentially Significant Impact:  The study area is known to contain special status 
plant and wildlife species, sensitive vegetation communities and sensitive cultural 
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resources. The EIR/EIS would evaluate the potential for special status species and 
sensitive cultural resources to occur within the study area and the potential for the 
construction and operation of the Project to adversely impact them.  

B. Does the project have impacts that are individually limited but cumulatively 
considerable? 

Potentially Significant Impact:  The construction and operation of the Project could 
generate air quality emissions that could result in significant cumulative air quality 
impacts. The EIR/EA would evaluate potential cumulative air quality impacts and other 
potential cumulative impacts that might be associated with the construction and 
operation of the Project.  

C. Does the project have environmental effects which will cause substantial 
adverse effects on human beings, either directly or indirectly? 

Potentially Significant Impact: The Project has the potential to result in significant 
impacts in regards to air quality, water quality and noise which could have adverse 
impacts on human beings. The EIR/EA would evaluate the potential for impacts to the 
environment to result in adverse effects to human beings.  
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 14725 Alton Parkway | Irvine, CA 92618-2027 

Office Phone: 949.472.3505  

TECHNICAL MEMORANDUM 
 
 
To:  Greg Woodside, Orange County Water District JN 131276 
 
From:   Howard Barndt  
 
Date: June 26, 2015 
 
Subject: Revised and Supplemental Water Conservation Analyses: Prado Dam 

 
 

Reference: USACE, 2014, Santa Ana River/Orange County Prado Basin Ecosystem Restoration Feasibility 
Study: Water Conservation and Sediment Transport Analysis Report, Hydraulics Section, Hydrology and 
Hydraulics Branch, Los Angeles District, U.S. Army Corps of Engineers (USACE), May. 

RBF Consulting, a Michael Baker International Company (RBF Baker) was asked by the Orange County 
Water District (OCWD) to evaluate potential modifications to the HEC-5 computer model used by the 
USACE Los Angeles District in its analysis of different water conservation levels at Prado Dam.  In 
addition, OCWD had a supplemental model run conducted for an alternative related to submitting a 
temporary deviation from the approved Water Control Plan for Prado Dam.   

By way of background, the HEC-5 model uses estimated inflows to the Prado Basin for a 39-year period.  
The estimated inflows were generated by a calibrated Waste-Load Allocation Model (WLAM) of the 
Santa Ana River watershed that was developed by Wildermuth Environmental, Inc. (WEI) and used by 
the Santa Ana Watershed Authority (SAWPA), the Chino Basin Watermaster and others for various 
purposes.  Two inflow scenarios were developed for the USACE, one for 2021 conditions and one for 
future 2071 conditions.  For this supplemental analysis, the 2021 conditions were used.  To develop this 
condition, WEI used historical rainfall for the period 1949-1988, but recent land use conditions and 
estimated discharges from Publicly Owned Treatment Works (POTWs) to the Santa Ana River were used.   

The following activities were done in this analysis: 

1. Revise the baseline HEC-5 model, which represents Alternative 2 (flood season buffer pool to 
water surface elevation 498.0 feet; non-flood season buffer pool to water surface elevation 
505.0 feet) and Present Conditions based on year 2021 (ALT2_P2021_R350; USACE, 2014), to 
transition from a reservoir target level of 498.0 feet up to 505.0 feet over the first 10 days of 
March (March 1st through March 10th), and from 505.0 feet down to 498.0 feet over the first 10 
days of September (September 1st through September 10th).  This was necessary because the 
existing HEC-5 model transitions from 498 ft to 505 ft over the entire month of March.   

2. Develop an additional HEC-5 model scenario, Alternative 4A (flood season buffer pool to water 
surface elevation 503.9 feet; non-flood season buffer pool to water surface elevation 505.0 feet) 
for Present Conditions based on year 2021 (ALT4A_P2021_R350), by modifying the revised 
version of ALT2_P2021_R350 (Action Item 1 above) to accommodate this change in operations.  
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This was done in analyzing the impacts associated with requesting a temporary deviation from 
the approved Water Control Plan.   

3. Reanalyze/analyze the statistics for Alternatives 2, 4, and 4A using the Microsoft Excel files, 
which were previously developed and used by the USACE (2014) to determine frequency-based 
days of inundation above selected pool elevations from the relevant HEC-5 model time-series 
reservoir elevation outputs; round reservoir elevation values to the nearest 0.5 feet prior to 
translating frequency-elevation pairs to frequency-days-of-inundation pairs; and determine the 
frequency-based impacts for ALT4_P2021_R350 and ALT4A_P2021_R350 relative to 
ALT2_P2021_R350 (baseline). 

4. Compute the average monthly and average annual days of inundation above selected pool 
elevations for ALT2_P2021_R350, ALT4_P2021_R350, and ALT4A_P2021_R350, directly from the 
relevant HEC-5 model time-series reservoir elevation outputs; round elevation values to the 
nearest 0.5 feet prior to conducting this analysis; and determine the average-based (monthly 
and annual) impacts for ALT4_P2021_R350 and ALT4A_P2021_R350 relative to 
ALT2_P2021_R350 (baseline). 

General assumptions and methodology 

All three alternatives were evaluated for water years 1950 through 1988 (39-year span) and have a 
diversion rate of 350 cubic-feet-per-second (cfs). 

Frequency-based days of inundation (duration) were estimated for selected pool elevations. Frequency-
duration pairs were computed using the following process: 

 HEC-5 computed reservoir elevations (elevations) were sorted from highest to lowest for each 
water year 

 20 duration-elevation pairs were sampled from each water year ranging from one to 360 days of 
inundation 

 The sampled duration-elevation pairs were transposed and the elevations were ranked from 
highest to lowest for each duration followed by the assignment of an exceedance value based 
on the Chegodayev plotting position formula (note: given that there are only 39 years of data, 
the lowest exceedance value attained is 0.018, which corresponds to a 56-year event) 

 Curve-fitting was applied to known frequency-elevation pairs for the purpose of extrapolating to 
the 100-year event for each sampled duration; due to the “magnitude” of the extrapolation 
(from a 56- to 100-year event), the extension of the fitted curves produced results that have a 
high degree of  uncertainty and were not always consistent with the expected trend of 
decreasing pool elevations, which generally decrease with increasing duration; to limit the 
ambiguity of this process, the same curve type was applied to each duration and for each 
alternative; where an extrapolated elevation for a given duration was not physically possible, 
interpolation was used; while applying consistent curve fitting across all durations for all  
alternatives does not reduce the amount of uncertainty linked to the results of an alternative by 
itself, it does lend more meaning to the comparative results between two alternatives 
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 Days of inundation were determined for selected frequency-elevation pairs by interpolating 
between the known pool elevations associated with frequency-duration pairs    

Note that the approach described above applies to the days of inundation for floods occurring at a 
frequency of 2, 5, 10, 25, 50, 56 and 100 years.  The average annual days of inundation is calculated 
from daily data from the 39 year period of record (see Bullet 4 in previous section).   

Detailed Revisions Applied to the ALT2_P2021_R350 HEC-5 model [Activity 1] 

The HEC-5 model previously developed for ALT2_P2021_R350 (USACE, 2014) transitions the flood 
season buffer pool to the non-flood season buffer pool of 498.0 feet to 505.0 feet over the entire month 
of March, and from 505.0 feet down to 498.0 feet over the entire month of September. This model was 
revised to transition the change in the buffer pools from 498.0 feet up to 505.0 feet over a period of 10 
days from March 1st through March 10th and transition the change in buffer pools from 505.0 feet down 
to 498.0 feet over a period of 10 days from September 1st through September 10th.  

Buffer pool elevation targets were previously defined at the beginning of each month.  To accommodate 
the 10-day transition periods, the “CS record” was implemented to define non-uniform time periods for 
buffer pool target assignments. The HEC-5 CS and RL record data sequence required to accommodate 
the 10-day transitions in March and September are presented in Table 1. 

Table 1. HEC-5 CS and RL record data sequence for 10-day transitions in March and September 

 

The third RL record in sequence as defined in the HEC-5 model previously developed for 
ALT2_P2021_R350 (USACE, 2014) was revised to include the sequence of storage values listed in the 
table.  The fourth RL record in sequence was removed (no longer needed).  A CS record was added 
below “ID PRADO” with the calendar-day sequence listed in Table 1 (column 1).  

ALT4_P2021_R350 HEC-5 model  

No significant changes were applied to the HEC-5 model previously developed for ALT4_P2021_R350 
(USACE, 2014). This alternative assumes a year-round maximum buffer pool water surface elevation of 
505.0 feet. 
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Details of ALT4A_P2021_R350 HEC-5 model development [Activity 2] 

This alternative represents operations, which targets a maximum flood season buffer pool of water 
surface elevation of 503.9 feet, transitioning from 503.9 feet to 505.0 feet from March 1st through 
March 10th, and then transitioning from 505.0 feet down to 503.9 feet from September 1st through 
September 10th.  September is generally designated as the month used for maintenance activities.  The 
HEC-5 model for this additional alternative was developed from the revised ALT2_P2021_R350 HEC-5 
model (Action Item 1) by incorporating the following changes: 

1. The storage capacity assignments on the RL records corresponding to a buffer pool elevation of 
498.0 feet (7,159 acre-feet) were changed to the storage capacity corresponding to a buffer 
pool elevation of 503.9 feet (15,035 acre-feet). 

2. A buffer pool elevation of 503.9 feet was added to the reservoir elevation rating table (RE 
records). The rating tables for storage (RS records) and surface area (RA records) were updated 
to include values corresponding to the added buffer pool elevation. The discharge rating table 
was revised to extend the long-term spreading rate of 350 cfs to occur up to and including water 
surface elevation 503.9 feet and begin the flood control discharge rate of 5,000 cfs at water 
surface elevation 504.0 feet.  The HEC-5 model developed for ALT4A_P2021_R350 will 
interpolate between discharge rates 350 cfs and 5,000 cfs for water surface elevations between 
503.9 feet and 504.0 feet. 

HEC-5 model output processing and analysis (Activities 3 and 4) 

The performance of each alternative by water year as derived from the corresponding HEC-5 model 
results is presented in Table 2 (ALT2_P2021_R350), Table 3 (ALT4_P2021_R350), and Table 4 
(ALT4A_P2021_R350). The HEC-5 model time-series reservoir elevation output for ALT2_P2021_R350 
(revised; Action Item 1), ALT4_P2021_R350 (USACE, 2014), and ALT4A_P2021_R350 (developed; Action 
Item 2) were processed and analyzed to determine days of inundation above selected pool elevations as 
shown in Table 5 (ALT2_P2021_R350), Table 6 (ALT4_P2021_R350), and Table 7 (ALT4A_P2021_R350). 
Average monthly, average annual, and frequency-based days of inundation above selected pool 
elevations were computed for each alternative scenario (ALT2_P2021_R350, ALT4_P2021_R350, and 
ALT4A_P2021_R350) as well as the impacts posed by ALT4_P2021_R350 and ALT4A_P2021_R350 
relative to the performance of ALT2_P2021_R350 (baseline). 

Water Conservation Yield 

The yield obtained by water conservation activities is water eventually captured and recharged by 
OCWD it is spreading facilities.  Water that is not captured is lost to the ocean.  Tables 2, 3 and 4 
summarize the operations of Prado Dam for each year of the simulation period (Max water surface 
elevation, maximum release rate, and inflow to Prado reservoir), local inflows to the Santa Ana River 
below Prado Dam, the total water spread by OCWD, and water lost to the ocean.  Based on these tables, 
the benefits of each alternative in additional water spread and reduced water lost to the ocean area are 
as follows.   
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Benefit of Alternative 4 

Alternative Average Annual Water 
Spread (af) 

Average Annual Water Lost 
(af) 

Alt 2 151,000 73,200 
Alt 4 157,000 67,200 
Benefit 6,000 (6,000) 

 

Benefit of Alternative 4A 

Alternative Average Annual Water 
Spread (af) 

Average Annual Water Lost 
(af) 

Alt 2 151,000 73,200 
Alt 4A 156,000 68,000 
Benefit 5,000 (5,200) 
 

As summarized in the tables above, the yield of Alternative 4 is 6,000 acre-feet per year of additional 
water spread, which comes from reduced outflows to the ocean.  Alterative 4A yields 5,000 acre-feet 
per year of additional water spread  

 

Please feel free to contact me at 949-855-3668 or hbarndt@mbakerintl.com if you have any questions. 
  

mailto:hbarndt@mbakerintl.com
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Table 2. Annual performance – Alternative 2, Present Conditions, and 350-cfs diversion rate 
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Table 3. Annual performance – Alternative 4, Present Conditions, and 350-cfs diversion rate 
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Table 4. Annual performance – Alternative 4A, Present Conditions, 350-cfs diversion rate 
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Table 5. Days of inundation – Alternative 2, Present Conditions, 350-cfs diversion rate 
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Table 6. Days of inundation – Alternative 4, Present Conditions, 350-cfs diversion rate 
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Table 7. Days of inundation – Alternative 4A, Present Conditions, 350-cfs diversion rate 
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1.0 INTRODUCTION 

This Air Quality and Greenhouse Gas Emissions Impact Analysis has been prepared to analyze 
the potential regional air quality impacts and global greenhouse gas (GHG) emissions impacts 
associated with the proposed Orange County Water District (OCWD) Prado Basin Sediment 
Removal Demonstration Project (hereinafter referred to as “the proposed Project” or “the 
Project”). The impacts are analyzed in accordance with the requirements of the California 
Environmental Quality Act (CEQA) and the National Environmental Protection Act (NEPA).  

2.0 PROJECT DESCRIPTION 

2.1 PROJECT LOCATION 

The proposed Project is located along the Santa Ana River in the Prado Reservoir Basin located 
in the City of Corona in Riverside County, California. The general Project location can be 
described as mostly undeveloped land, with the exception of the Prado Dam and its associated 
infrastructure. State Route (SR) 71 is located west of the Project site and SR-91 is approximately 
0.3 mile south of the Prado Dam.  

For air quality considerations, the Project site is located in the South Coast Air Basin (SoCAB), 
so named because its geographical formation is that of a basin with the surrounding mountains 
trapping the air and its pollutants in the valleys and basins. The SoCAB includes Orange County 
in its entirety and the non-desert portions of Los Angeles, San Bernardino, and Riverside 
Counties. 

2.2 PROPOSED PROJECT 

2.2.1 Background 

The OCWD is proposing a sediment management demonstration project that would remove 
120,000 cubic yards of sediment from the Prado Basin and haul it off site to the El Sobrante 
Landfill. A combination of dry excavation and hydraulic dredging methods would be used to 
remove the sediment. The sediment removal activities would occur along the segment of the 
Santa Ana River in the Prado Basin reservoir area. As part of the planning process for the Project, 
the OCWD evaluated a series of alternative sediment removal channel locations along the Santa 
Ana River, Chino Creek, and Temescal Wash. Through this process, the Santa Ana River was 
identified as having the least amount of potential impacts to sensitive biological resources.  

2.2.2 Proposed Project Elements 

The sediment removal program involves three primary activities: the construction of the sediment 
removal channel and sediment storage/green waste processing area; sediment removal by dry 
excavation/hydraulic dredging; and hauling of the removed sediment material to the El Sobrante 
Landfill. The Project has the following six construction phases: 

 Phase 1: Pre-Construction Surveys  

 Phase 2: Construction of Santa Ana River Sediment Removal Channel 

 Phase 3: Construction of Storage Site and Temporary Pipeline 

 Phase 4: Sediment Removal Activities 

 Phase 5: Sediment Hauling 
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 Phase 6: Monitoring, Mitigation, and Site Restoration 

Phase 1: Pre-Construction Surveys 

Phase 1 involves pre-construction surveys of the study area to determine the presence of 
sensitive species and vegetation. 

Phase 2: Construction of Santa Ana River Sediment Removal Channel 

The proposed sediment removal channel would be constructed within the wetted channel of the 
Santa Ana River in the southeast portion of Prado Basin. The sediment removal channel would 
consist of 12 acres and would have a maximum depth of 12 feet on property owned by the OCWD. 
A 30-foot-wide access road would be provided along both sides of the channel alignment. The 
access road along the sediment removal channel would provide a buffer between the sediment-
removal activities and adjacent habitat. To minimize potential erosion of the sediment-removal 
channel, the top of the side slopes of the channel would periodically be re-shaped. Additionally, 
the access roads along the channel would be maintained and repaired as needed. The access 
roads would be maintained during the Project’s construction activities and during post-
construction site restoration and monitoring periods. After the monitoring period, the OCWD would 
re-establish native vegetation within the sediment removal channel and access roads (see 
Phase 6).  

In order to construct the sediment-removal channel and access roads, all vegetation within the 
alignment of the channel and access roads would have to be removed. The vegetation removals 
would occur in areas that predominately contain giant reed (Arundo donax) or other non-native 
vegetation and would occur during the non-nesting season. The aboveground vegetation would 
be cleared, followed by removal of the vegetation root system. The removed vegetation will be 
trucked to a green waste processing area. 

Phase 3: Construction of Sediment Storage Site and Temporary Pipeline 

To process the green waste and to temporarily store sediment removed from the sediment 
storage channel, an approximate 45-acre sediment storage site would be constructed. The 
sediment storage site is owned by the U.S. Army Corps of Engineers (USACE) and was the former 
location of a borrow site that was used during improvements to Prado Dam. At the sediment 
storage site, the green waste would be processed and converted to mulch and/or firewood, and 
sediment removed from the sediment removal channel would be temporarily stored before being 
hauled off site. To construct the sediment storage site, all vegetation on the site would have to be 
removed and the site would have to be recontoured. At the conclusion of the sediment-removal 
Project, the sediment storage site would be returned to its pre-Project condition and established 
with native vegetation. 

Phase 4: Sediment Removal Activities 

A combination of dry excavation and hydraulic dredging would be used to remove sediment from 
the sediment-removal channel. Once the vegetation is removed from the area where the sediment 
removal channel would be constructed, heavy equipment would begin excavation of the sediment-
removal channel to create a pool for hydraulic dredging. Approximately 40,000 cubic yards of 
sediment material would be dry excavated and loaded onto off-road haul trucks or scrapers and 
hauled to the storage site and stockpiled.  

An area approximately 200 feet in length, 200 feet in width and 12 feet in depth would be 
excavated in the wetted channel of the Santa Ana River. Once the pool is created, a hydraulic 
dredge would travel up and down the sediment removal channel by anchoring spuds into the 
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ground. As the suction pipeline operates, one of the spuds is lifted while the other remains 
anchored. The barge then pivots around the anchored spud causing the barge to rotate. This 
process is known as “walking” and is repeated along the entire sediment-removal channel while 
drawing in slurry. As the barge walks along the sediment-removal channel, a discharge pipeline 
trails behind the hydraulic dredger while floating on top of the water surface. The collected 
sediment slurry would be conveyed to the sediment storage site though a temporary aboveground 
12-inch to 18-inch discharge pipeline with the assistance of booster pumps. Once the sediment 
reaches the sediment storage site, the water/sediment mixture would be separated in settling 
basins to remove the water. Once the water has been removed, the sediment would be stockpiled 
for off-site hauling. Dredging would occur over a four month period with approximately 20,000 
cubic yards of sediment material removed each month. In the event there is not enough water for 
the dredge to operate, the sediment would be removed by dry excavation. 

Phase 5: Sediment Hauling 

The haul route would be from the sediment storage site to Auto Center Drive to Sefas Club Drive 
to SR-91 to Interstate 15 (I) to Temescal Canyon Road to the El Sobrante Landfill. It is anticipated 
that up 10,000 truck trips would be needed to haul the sediment material to the El Sobrante 
Landfill. It is anticipated that 90 round trip (total 180 truck trips) would occur each day during the 
non-peak traffic period (9:00 AM to 3:00 PM) to haul the material to the El Sobrante Landfill. The 
hauling activities would be phased over a three-year period. 

Phase 6: Monitoring, Mitigation, and Site Restoration 

Phase 6 activities include those required to monitor and collect data for the Project as well as 
restore the site. Monitoring/data collection will include light vehicle traffic to different areas to 
assess wildlife/habitat conditions and measure sediment transport rates. Site restoration will 
include removal of all equipment from the Project site and regrading the sediment storage area 
to pre-Project conditions.  

3.0 AIR POLLUTANTS 

3.1 CRITERIA POLLUTANTS 

Air quality regulations were first promulgated with the Federal Clean Air Act (CAA) of 1970. Air 
quality is defined by ambient air concentrations of seven “criteria air pollutants”, which are a group 
of common air pollutants identified by the U.S. Environmental Protection Agency (USEPA) to be 
of concern with respect to the health and welfare of the general public. Federal and State 
governments regulate criteria air pollutants by using ambient standards based on criteria 
regarding the health and/or environmental effects of each pollutant. The criteria pollutants are 
defined as follows: nitrogen dioxide (NO2), ozone (O3), particulate matter (including both 
respirable particulate matter with a diameter of 10 microns or less [PM10] and fine particulate 
matter with a diameter of 2.5 microns or less [PM2.5]), carbon monoxide (CO), sulfur dioxide 
(SO2), and lead. A description of each criteria air pollutant, including source types and health 
effects, is provided below. 

3.1.1 Nitrogen Dioxide 

Nitrogen gas, normally relatively inert (nonreactive), comprises about 80 percent of the air. At high 
temperatures (e.g., in a combustion process) and under certain other conditions, nitrogen can 
combine with oxygen to form several different gaseous compounds collectively called nitrogen 
oxides (NOx). Nitric oxide (NO), NO2, and nitrous oxide (N2O) are important constituents of NOx. 
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NO is converted to NO2 in the atmosphere. Motor vehicle emissions are the main source of NOx 
in urban areas. 

NO2 is a red-brown pungent gas and is toxic to various animals and to humans because of its 
ability to form nitric acid with water in the eyes, lungs, mucus membranes, and skin. In animals, 
long-term exposure to NOx increases susceptibility to respiratory infections, lowering resistance 
to such diseases as pneumonia and influenza. Laboratory studies show that susceptible humans, 
such as asthmatics, who are exposed to high concentrations of NO2 can suffer lung irritation and 
potentially lung damage. Epidemiological studies have also shown associations between NO2 
concentrations and (1) daily mortality from respiratory and cardiovascular causes and (2) hospital 
admissions for respiratory conditions.  

Although the National Ambient Air Quality Standards (NAAQS) only address NO2, NO and NO2 
are both O3 and PM2.5 precursor emissions, as discussed below. Because of this and the fact 
that NO emissions largely convert to NO2, NOx emissions are typically examined when assessing 
potential air quality impacts. 

3.1.2 Ozone 

O3 is a secondary pollutant, meaning that it is not directly emitted. It is a gas that is formed when 
volatile organic compounds (VOCs, also referred to as reactive organic gases or “ROGs”) and 
NOx undergo photochemical reactions that occur only in the presence of sunlight. The primary 
source of VOC emissions is unburned hydrocarbons in motor vehicle and other internal 
combustion engine exhaust. NOx forms as a result of the combustion process, most notably due 
to the operation of motor vehicles. Sunlight and hot weather cause ground-level O3 to form;1 as a 
result, O3 is known as a summertime air pollutant. Ground-level O3 is the primary constituent of 
smog. Because O3 formation occurs over extended periods of time, both O3 and its precursors 
are transported by wind, and high O3 concentrations can occur in areas well away from sources 
of its constituent pollutants. 

People with lung disease, children, older adults, and people who are active are the most sensitive 
when O3 levels exceed ambient air quality standards. Numerous scientific studies have linked 
ground-level O3 exposure to a variety of problems, including the following: 

 Wheezing, coughing, pain when taking a deep breath, and breathing difficulties during 
exercise or outdoor activities; 

 Permanent lung damage to those with repeated exposure to O3 pollution; and 

 Aggravated asthma, reduced lung capacity, and increased susceptibility to respiratory 
illnesses like pneumonia and bronchitis. 

Ground-level ozone can have detrimental effects on plants and ecosystems. These effects include 
the following: 

 Interfering with the ability of sensitive plants to produce and store food, making them more 
susceptible to certain diseases, insects, other pollutants, competition, and harsh weather; 

 Damaging the leaves of trees and other plants, negatively impacting the appearance of 
urban vegetation, national parks, and recreation areas; and 

                                                 
1  Ground-level O3 is not to be confused with atmospheric O3 or the “ozone layer”, which occurs very high in the 

atmosphere and shields the planet from some ultraviolet rays. 
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 Reducing crop yields and forest growth, potentially impacting species diversity in 
ecosystems. 

3.1.3 Particulate Matter 

Particulate matter includes both aerosols and solid particles with a wide range of size and 
composition. Of particular concern are those particles smaller than or equal to 10 microns in 
diameter (PM10) and smaller than or equal to 2.5 microns in diameter (PM2.5). Particulate matter 
size refers to the aerodynamic diameter of the particle. Smaller particles are of greater concern 
because they can penetrate deeper into the lungs than large particles. 

Particulate matter tends to occur primarily in the form of fugitive dust. Fugitive dust is generated 
by both local and regional sources, the latter during moderate to high wind episodes. The principal 
sources of dust in urban areas are from grading, construction, disturbed areas of soil, and from 
dust entrained by vehicles on roadways. 

PM10 is generally emitted directly as a result of mechanical processes that crush or grind larger 
particles or from the resuspension of dusts, most typically through construction activities and 
vehicular entrainment. PM2.5 is directly emitted in combustion exhaust and fugitive dust and it is 
formed in atmospheric reactions between various gaseous pollutants, including NOx, sulfur 
oxides (SOx), and VOCs. PM10 and PM2.5 can remain suspended in the atmosphere for days 
and/or weeks and can be transported long distances. 

The principal health effects of airborne particulate matter are on the respiratory system. 
Short-term exposures to high PM10 and PM2.5 levels are associated with premature mortality 
and increased hospital admissions and emergency room visits; increased respiratory symptoms 
are also associated with short-term exposures to high PM10 levels. Long-term exposures to high 
PM2.5 levels are associated with premature mortality and development of chronic respiratory 
disease. According to the USEPA, some people are much more sensitive than others to breathing 
in PM10 and PM2.5. People with influenza, chronic respiratory and cardiovascular diseases, and 
the elderly may suffer worse illnesses; people with bronchitis can expect aggravated symptoms; 
and children may experience decline in lung function due to breathing in PM10 and PM2.5. Other 
groups considered sensitive include smokers and people who cannot breathe well through their 
noses. Exercising athletes are also considered sensitive because many breathe through their 
mouths. However, all people exposed to elevated levels of particulate matter may experience 
temporary health effects (USEPA 2016c). 

3.1.4 Carbon Monoxide 

Carbon Monoxide (CO) is a colorless and odorless gas which, in the urban environment, is 
associated primarily with the incomplete combustion of fossil fuels in motor vehicles. 
CO combines with hemoglobin in the bloodstream and reduces the amount of oxygen that can be 
circulated through the body. High CO concentrations can cause headaches; aggravate 
cardiovascular disease; and impair central nervous system functions. CO concentrations can vary 
greatly over comparatively short distances. Relatively high concentrations are typically found near 
congested intersections; along heavily used roadways carrying slow-moving traffic; and at or near 
ground level. Even under the most severe meteorological and traffic conditions, high 
concentrations of CO are limited to locations within a relatively short distance (i.e., up to 600 feet 
or 185 meters) of heavily traveled roadways. Overall, CO emissions are decreasing as a result of 
the Federal Motor Vehicle Control Program, which has mandated increasingly lower emission 
levels for vehicles manufactured since 1973.  
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3.1.5 Sulfur Dioxide 

Sulfur oxides (SOx) constitute a class of compounds of which sulfur dioxide (SO2) and sulfur 
trioxide (SO3) are of greatest importance. Ninety-five percent of pollution-related SOx emissions 
are in the form of SO2. SOx emissions are typically examined when assessing potential air quality 
impacts of SO2. The primary contributor of SOx emissions is fossil fuel combustion for generating 
electric power. Industrial processes, such as nonferrous metal smelting, also contribute to SOx 
emissions. SOx is also formed during combustion of motor fuels; however, most of the sulfur has 
been removed from fuels, greatly reducing SOx emissions from vehicles.  

SO2 combines easily with water vapor, forming aerosols of sulfurous acid (H2SO3), a colorless, 
mildly corrosive liquid. This liquid may then combine with oxygen in the air, forming the even more 
irritating and corrosive sulfuric acid (H2SO4). Peak levels of SO2 in the air can cause temporary 
breathing difficulty for people with asthma who are active outdoors. Longer-term exposures to 
high levels of SO2 gas and particles cause respiratory illness and aggravate existing heart 
disease. SO2 reacts with other chemicals in the air to form tiny sulfate particles, which are 
measured as PM2.5.  

3.1.6 Lead  

Lead is a stable compound that persists and accumulates both in the environment and in animals. 
In humans, it affects the body’s blood-forming (or hematopoietic), nervous, and renal systems. In 
addition, lead has been shown to affect the normal functions of the reproductive, endocrine, 
hepatic, cardiovascular, immunological and gastrointestinal systems, although there is significant 
individual variability in response to lead exposure. Since 1975, lead emissions have been in 
decline due in part to the introduction of catalyst-equipped vehicles and the use of unleaded 
gasoline. In general, an analysis of lead is limited to projects that emit significant quantities of the 
pollutant (i.e., lead smelters and battery manufacturers) and are not applied to residential or 
commercial development projects or to infrastructure projects.  

3.2 TOXIC AIR CONTAMINANTS 

Toxic air contaminants (TACs) are a diverse group of air pollutants that may cause or contribute 
to an increase in deaths or in serious illness or that may pose a present or potential hazard to 
human health. TACs include both organic and inorganic chemical substances that may be emitted 
from a variety of common sources, including gasoline stations, motor vehicles, dry cleaners, 
industrial operations, painting operations, and research and teaching facilities. TACs are different 
than the “criteria” pollutants previously discussed because ambient air quality standards have not 
been established for TACs. TACs occurring at extremely low levels may still cause health effects, 
and it is typically difficult to identify levels of exposure that do not produce adverse health effects. 
TAC impacts are described by carcinogenic risk and by chronic (i.e., of long duration) and acute 
(i.e., severe but of short duration) adverse effects on human health.  

Diesel engines emit a complex mixture of air pollutants composed of gaseous and solid material. 
The solid emissions in diesel exhaust are known as diesel particulate matter (diesel PM). In 1998, 
California identified diesel PM as a TAC based on its potential to cause cancer, premature death, 
and other health problems (e.g., asthma attacks and other respiratory symptoms). Those most 
vulnerable are children (whose lungs are still developing) and the elderly (who may have other 
serious health problems). Overall, diesel engine emissions are responsible for the majority of 
California’s known cancer risk from outdoor air pollutants. Diesel engines also contribute to 
California’s PM2.5 air quality problems.  

Carcinogenic risks (i.e., cancer risks) are estimated as the incremental probability that an 
individual will develop cancer over his/her lifetime as a direct result of exposure to potential 
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carcinogens. The estimated risk is expressed as a probability (e.g., 10 in 1 million). A risk level of 
1 in 1 million implies a likelihood that up to 1 person out of 1 million equally exposed people would 
contract cancer if exposed continuously (24 hours per day) to the specific concentration over 
70 years (an assumed lifetime). This would be in addition to those cancer cases that would 
normally occur in an unexposed population of 1 million people. The Hazard Index (HI) expresses 
the potential for chemicals to result in non-cancer-related health impacts. HIs are expressed using 
decimal notation (e.g., 0.001). A calculated HI exposure of less than 1.0 will likely not result in 
adverse non-cancer-related health effects over a lifetime of exposure. Although a value of 1.0 is 
a commonly accepted CEQA significance threshold, an HI greater than 1.0 does not necessarily 
mean that adverse effects will occur (USEPA 2015).  

3.3 GLOBAL CLIMATE CHANGE AND GREENHOUSE GASES 

3.3.1 Global Climate Change 

Climate change is a recorded change in the Earth’s average weather measured by variables such 
as wind patterns, storms, precipitation, and temperature. Historical records show that global 
temperature changes have occurred naturally in the past, such as during previous ice ages. The 
year 2014 ranks as Earth’s warmest year since 1880, and the 10 warmest years in the 
instrumental record, with the exception of 1998, have now occurred since 2000. The average 
global temperature has risen about 1.4 degrees Fahrenheit (°F) (0.8 degrees Celsius [°C]) since 
1880 (NASA 2015).  

The global atmospheric concentration of carbon dioxide (CO2), the most abundant GHG, has 
increased from a pre-industrial (roughly 1750) value of about 280 parts per million (ppm) to a peak 
of 407.42 ppm and a seasonally adjusted 404.60 ppm in April 2016, primarily due to fossil fuel 
use, with land use change providing a significant but smaller contribution. The annual CO2 
concentration growth rate during the ten-year period between 1995 and 2005 was larger than the 
growth rate from the beginning of continuous direct measurements in 1960 to 2005 (ESRL 2016). 

3.3.2 Greenhouse Gases 

GHGs are global pollutants and are therefore unlike criteria air pollutants and TACs, which are 
pollutants of regional and local concern. While pollutants with localized air quality effects have 
relatively short atmospheric lifetimes (generally on the order of a few days), GHGs have relatively 
long atmospheric lifetimes, ranging from one year to several thousand years. Long atmospheric 
lifetimes allow for GHGs to disperse around the globe. Therefore, GHG effects are global, as 
opposed to the local and/or regional air quality effects of criteria air pollutant and TAC emissions. 

GHGs, as defined under California’s Assembly Bill (AB) 32, include carbon dioxide (CO2), 
methane (CH4), nitrous oxide (N2O), hydrofluorocarbons (HFCs), perfluorocarbons (PFCs), and 
sulfur hexafluoride (SF6). General discussions on climate change often include water vapor, 
atmospheric O3, and aerosols in the GHG category. Water vapor and atmospheric O3 are not 
formed directly in the construction or operation of development projects, nor can they be 
controlled in these projects. Aerosols are not gases. While these elements have a role in climate 
change, they are not considered by either regulatory bodies (e.g., the California Air Resources 
Board [CARB]) or climate change groups (e.g., the California Climate Action Registry [CCAR]) as 
gases to be reported or analyzed for control. Therefore, no further discussion of water vapor, O3, 
or aerosols as GHGs is provided.  

Since GHGs vary widely in the power of their climatic effects, climate scientists have established 
a unit called global warming potential (GWP). The GWP of a gas is a measure of both potency 
and lifespan in the atmosphere as compared to CO2. For example, since CH4 and N2O are 
approximately 25 and 298 times more powerful than CO2, respectively, in their ability to trap heat 
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in the atmosphere, they have GWPs of 25 and 298, respectively (CO2 has a GWP of 1). Carbon 
dioxide equivalent (CO2e) is a quantity that enables all GHG emissions to be considered as a 
group despite their varying GWP. The GWP of each GHG is multiplied by the prevalence of that 
gas to produce CO2e. The atmospheric lifetime and GWP of selected GHGs are summarized in 
Table 1. 

TABLE 1 
GLOBAL WARMING POTENTIALS AND ATMOSPHERIC LIFETIMES 

 

Greenhouse Gas 
Atmospheric Lifetime 

(years) 
Global Warming Potential 

(100-year time horizon) 
Carbon Dioxide (CO2) 50–200 1 
Methane (CH4) 12  25 
Nitrous Oxide (N2O) 114 298 
HFC-134a  14 1,430 
PFC: Tetrafluoromethane (CF4) 50,000 7,390 
PFC: Hexafluoroethane (C2F6) 10,000 12,200 
Sulfur Hexafluoride (SF6) 3,200 22,800 
HFC: hydrofluorocarbon; PFC: perfluorocarbon 

Source: IPCC 2007. 

 
3.3.3 Global, National, State, and Regional Contributions to Greenhouse Gas Emissions 

Table 2 shows the magnitude of GHG emissions on the global, national, State, and regional scale. 

TABLE 2 
COMPARISON OF WORLDWIDE GHG EMISSIONS 

 

Area and Data Year 
Annual GHG 

Emissions (MMTCO2e) 
World (2012) 46,049 
United States (2014) 6,870 

California (2013) 459 
Riverside County (2011) 18 
GHG: greenhouse gas; MMTCO2e: million metric tons of carbon dioxide equivalent  
Source: WRI 2016; USEPA 2016f; CARB 2015b; SCAG 2011.  

 

The U.S. contributes approximately 14.9 percent of worldwide GHG emissions per year; California 
contributes approximately 1.0 percent; and Riverside County contributes approximately 
0.04 percent. CO2 constitutes approximately 84 to 85 percent of all GHG emissions in the U.S. 
and California. The primary contributors to California GHG emissions are (1) transportation; 
(2) electric power production from both in-state and out-of-state sources; and (3) industrial uses.  

3.3.4 General Environmental Effects of Global Climate Change 

Executive Order S-3-05 mandates the preparation of biennial science assessment reports on 
climate change impacts and adaptation options for California. Executive Order S-13-08 directs 
the California Natural Resources Agency (CNRA) to develop a State Climate Adaptation Strategy 
and to provide State land use planning guidance related to sea level rise and other climate change 
impacts. Current reports resulting from these directed actions are the Climate Action Team Report 
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to Governor Schwarzenegger and the California Legislature and the California Climate Adaptation 
Strategy (CalEPA 2010; CNRA 2009b). These studies report that global warming in California is 
anticipated to impact resources including, but not limited to, those discussed below: 

 Public Health. Many Californians currently experience the worst air quality in the nation, 
and climate change is expected to make matters worse. Higher temperatures would 
increase the frequency, duration, and intensity of conditions conducive to air pollution 
formation. If global background ozone (O3) levels increase as predicted under some 
scenarios, it may become impossible to meet local air quality standards. Air quality could 
be further compromised by more frequent wildfires, which emit fine particulate matter that 
can travel long distances. Rising temperatures and more frequent heat waves would 
increase the risk of death from dehydration, heat stroke/exhaustion, heart attack, stroke, 
and respiratory distress. Climate change may also increase asthma rates and the spread 
of infectious diseases and their vectors; it may also challenge food and water supplies. 
Children, the elderly, people with chronic heart or lung disease, outdoor workers, people 
who exercise outdoors, and the economically disadvantaged would be particularly 
vulnerable to these changes. In addition, more frequent extreme weather events could 
also result in increased injuries and deaths from these phenomena. 

 Energy. Increasing mean temperature and more frequent heat waves will drive up 
demand for cooling in summer; this new energy demand will only be partially offset by 
decreased demand for heating in winter. Hydropower, which currently provides 15 percent 
of in-state generation, would be threatened by declining snowpack, which serves as a 
natural reservoir for hydropower generation in the spring and summer. Winter storms, 
earlier snowmelt, and greater runoff may combine to cause flooding, which could, in turn, 
damage transmission lines and cause power outages. 

 Water Resources. Rising temperatures, less precipitation, and more precipitation falling 
as rain instead of snow could severely diminish snowpack. Because the Sierra Nevada 
snowpack provides most of California’s available water, this potential loss would increase 
the risk of summer water shortages and would hamper water distribution and hydropower 
generation. The diminished snowpack would also nearly eliminate all skiing and other 
snow-related recreation. Rising sea levels would push saltwater into California’s estuaries, 
wetlands, and groundwater aquifers, threatening the water quality and reliability in the 
Sacramento/San Joaquin River Delta—a major California freshwater supply. Extreme 
precipitation and flooding could also damage water quality by creating sudden increases 
in runoff. Moreover, warming would increase evapotranspiration rates from plants, soil, 
and open water surfaces, which would result in greater demand for irrigation. Overall, 
climate change would reduce California’s water supplies even as its growing population 
requires additional resources. 

 Sea Level and Flooding. Sea level at California’s coasts is expected to rise by 11 to 
18 inches above 2000 levels by 2050 and by 23 to 55 inches by 2100. If realized, these 
increases would create more frequent and higher storm surges; would erode some coastal 
areas; and would increase pressure on existing levees. These increases would create a 
greater risk of flooding in previously untouched inland areas. Consequently, continued 
development in vulnerable coastal areas would put more people and infrastructure at risk. 

 Agriculture. Although higher CO2 levels can stimulate plant production and increase plant 
water-use efficiency, in the long-term, climate change would reduce the quantity and 
quality of agricultural products statewide. As temperatures rise, farmers will face greater 
water demand for crops and a less reliable water supply, as well as increased competition 
from urban water users. Sea level rise may cause saltwater intrusion in the Delta region, 
making it difficult to raise certain crops. Rising temperatures will likely aggravate O3 
pollution, interfering with plant growth and making plants more susceptible to disease and 
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pests. In addition, warming would reduce the number of colder hours needed for fruit and 
nut production; would shift pest and weed ranges; would alter crop-pollinator timing; and 
would increase the frequency of droughts, heat waves, and floods. Higher average 
temperatures would also increase mortality and decrease productivity in livestock. 

 Forestry. California timber production has declined over the past few decades due, in 
part, to warming and increased wildfires. While further warming may increase production 
for some species in some locations, climate change is expected to reduce overall forest 
growth. Increasing average temperatures and drought frequency would result in more 
wildfires and greater burned areas, while less frequent and more intense rainfall would 
increase soil erosion and landslides. Higher temperatures and less water would force 
many tree species to shift their ranges; those that run out of livable habitat may die out. 
Pests, diseases, and invasive species may also colonize new areas, further challenging 
forest health and biodiversity. 

 Ecosystems. Rising average temperatures would subject plants and animals to greater 
thermal stress, causing some species to adapt or shift their ranges, while others may face 
extinction. Invasive species may also shift their ranges, threatening native species. 
Changing temperatures would also alter the timing of plant flowering and insect 
emergence, damaging species’ ability to reproduce. Changing precipitation patterns would 
impact aquatic and riparian ecosystems by reducing snow pack, stream flow, and 
groundwater, while increasing the frequency of droughts, floods, and wildfires. As sea 
levels rise, some coastal habitats may be permanently flooded or eroded, and saltwater 
intrusion into freshwater resources may threaten terrestrial species. Changes in ocean 
circulation and temperature, ocean acidification, and increased runoff and sedimentation 
would threaten pelagic species. In sum, continued global warming would alter natural 
ecosystems and threaten California’s biological diversity.  

4.0 REGULATORY SETTING AND AIR QUALITY STANDARDS 

As previously discussed, the Project site is located in the SoCAB, which is comprised of all of 
Orange County and parts of San Bernardino, Los Angeles, and Riverside Counties. Air quality in 
the SoCAB is regulated by the USEPA, CARB, and the South Coast Air Quality Management 
District (SCAQMD). Each of these agencies develops rules, regulations, policies, and/or goals to 
comply with applicable legislation. Although USEPA regulations may not be superseded, both 
State and local regulations may be more stringent. The Southern California Association of 
Governments (SCAG) is an important partner of the SCAQMD and produces estimates of 
anticipated future growth and vehicular travel in the basin that are used for air quality planning. 
The federal, State, regional, and local regulations for criteria air pollutants and GHGs are 
discussed below. 

4.1 FEDERAL 

4.1.1 Criteria Pollutants 

The USEPA is responsible for implementing the Federal Clean Air Act (FCAA), which was first 
enacted in 1955 and amended numerous times thereafter. The FCAA established federal air 
quality standards known as the NAAQS. These standards identify levels of air quality for criteria 
pollutants that are considered the maximum levels of ambient (background) air pollutants 
considered safe (with an adequate margin of safety) to protect the public health and welfare. The 
NAAQS are shown in Table 3. As part of its enforcement responsibilities, the USEPA requires 
each State with federal nonattainment areas to prepare and submit a State Implementation Plan 
(SIP) that demonstrates the means to attain and maintain the federal standards. 
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TABLE 3 
CALIFORNIA AND NATIONAL AMBIENT 

AIR QUALITY STANDARDS 
 

Pollutant Averaging Time 
California 
Standards 

Federal Standards 
Primarya Secondaryb 

O3 
1 Hour 0.09 ppm (180 µg/m3) – – 
8 Hour 0.070 ppm (137 µg/m3) 0.075 ppm (147 µg/m3) Same as Primary 

PM10 
24 Hour 50 µg/m3 150 µg/m3 Same as Primary 

AAM 20 µg/m3 – Same as Primary 

PM2.5 
24 Hour – 35 µg/m3 Same as Primary 

AAM 12 µg/m3 15.0 µg/m3 Same as Primary 

CO 

1 Hour 20 ppm (23 mg/m3) 35 ppm (40 mg/m3) – 
8 Hour 9.0 ppm (10 mg/m3) 9 ppm (10 mg/m3) – 
8 Hour 

(Lake Tahoe) 6 ppm (7 mg/m3) – – 

NO2 
AAM 0.030 ppm (57 µg/m3) 0.053 ppm (100 µg/m3) Same as Primary 

1 Hour 0.18 ppm (339 µg/m3) 0.100 ppm (188 µg/m3) – 

SO2 

24 Hour 0.04 ppm (105 µg/m3) – – 

3 Hour – – 0.5 ppm 
(1,300 µg/m3) 

1 Hour 0.25 ppm (655 µg/m3) 0.075 ppm (196 µg/m3) – 

Lead 

30-day Avg. 1.5 µg/m3 – – 
Calendar Quarter – 1.5 µg/m3 

Same as Primary Rolling 3-month 
Avg. – 0.15 µg/m3 

Visibility 
Reducing 
Particles 

8 hour 

Extinction coefficient of 
0.23 per km – visibility 

≥ 10 miles 
( 0.07 per km – ≥30 

miles for Lake Tahoe) No 
Federal 

Standards 
Sulfates 24 Hour 25 µg/m3 

Hydrogen 
Sulfide 1 Hour 0.03 ppm (42 µg/m3) 

Vinyl 
Chloride 24 Hour 0.01 ppm (26 µg/m3) 

O3: ozone; ppm: parts per million; µg/m3
: micrograms per cubic meter; PM10: respirable particulate matter with a 

diameter of 10 microns or less; AAM: Annual Arithmetic Mean; PM2.5: fine particulate matter with a diameter of 2.5 
microns or less; CO: carbon monoxide; mg/m3: milligrams per cubic meter; NO2: nitrogen dioxide; SO2: sulfur dioxide; 
km: kilometer; –: No Standard. 
a   National Primary Standards: The levels of air quality necessary, within an adequate margin of safety, to protect 

the public health.  
b National Secondary Standards: The levels of air quality necessary to protect the public welfare from any known 

or anticipated adverse effects of a pollutant. 
 
Note: More detailed information in the data presented in this table can be found at the CARB website 
(www.arb.ca.gov). 
 
Source: CARB 2016b  
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General Conformity 

The 1990 Amendments to Section 176 of the FCAA require the USEPA to promulgate rules to 
ensure that federal actions conform to the appropriate SIP. These rules, known as the 
Transportation Conformity Rule and the General Conformity Rule (Code of Federal Regulations 
[CFR], Title 40, Parts 51.850–51.860 and 93.150–93.160), require any federal agency responsible 
for an action in a nonattainment or maintenance area to determine whether that action conforms 
to the applicable SIP or whether the action is exempt from the conformity rule requirements. The 
General Conformity Rule would apply if a federal action would be required and if the project is in 
a federal nonattainment or maintenance area. The General Conformity Rule was updated in 
March 2010 (USEPA 2016a). 

Actions would conform to a SIP and be exempt from a conformity determination if an applicability 
analysis shows that the total direct and indirect emissions from a project’s activities would be less 
than specified emission thresholds, known as “de minimis” levels. If determined not exempt or not 
de minimis, the preparation of an air quality conformity analysis may be required to determine 
conformity. 

4.1.2 Greenhouse Gases 

Federal Recognition of Greenhouse Gas as an Air Pollutant 

On April 2, 2007, in Massachusetts v. EPA (549 U.S. 497 [2007]), the Supreme Court found that 
GHGs are air pollutants covered by the FCAA. The Court held that the Administrator of the USEPA 
must determine whether or not emissions of GHGs from new motor vehicles cause or contribute 
to air pollution that may reasonably be anticipated to endanger public health or welfare or whether 
the science is too uncertain to make a reasoned decision.  

On April 17, 2009, the Administrator of the USEPA signed a proposal with two distinct findings 
regarding GHGs under Section 202(a) of the FCAA (USEPA 2016d): 

 The Administrator is proposing to find that the current and projected concentrations of the 
mix of six key GHGs—CO2, CH4, N2O, HFCs, PFCs, and SF6—in the atmosphere threaten 
the public health and welfare of current and future generations. This is referred to as “the 
endangerment finding”.  

 The Administrator is further proposing to find that the combined emissions of CO2, CH4, 
N2O, and HFCs from new motor vehicles and motor vehicle engines contribute to the 
atmospheric concentrations of these key GHGs and hence to the threat of climate change. 
This is referred to as “the cause or contribute finding”.  

The findings did not include any proposed regulations. 

Council on Environmental Quality National Environmental Policy Act Guidelines on 
Greenhouse Gases  

On February 18, 2010, the White House Council on Environmental Quality (CEQ) published draft 
guidance regarding the consideration of GHGs and climate change for NEPA analyses (CEQ 
2010). On December 18, 2014, the CEQ released the Revised Draft Guidance on the 
Consideration of Greenhouse Gas Emissions and Climate Change Impacts (CEQ 2014). Both 
documents recommend that proposed federal actions that are reasonably expected to directly 
emit 25,000 MMTCO2e/year should prepare a quantitative and qualitative NEPA analysis of direct 
and indirect GHG emissions.  
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The draft guidance provides reporting tools and instructions on how to assess the effects of 
climate change, but it does not propose to regulate GHGs. Although the CEQ has not yet issued 
final guidance, various NEPA documents are beginning to incorporate the approach 
recommended in the draft guidance. 

4.2 STATE OF CALIFORNIA 

CARB, a part of the State of California Environmental Protection Agency (CalEPA), is responsible 
for the coordination and administration of both federal and State air pollution control programs in 
California. In this capacity, CARB conducts research; sets the California Ambient Air Quality 
Standards (CAAQS); compiles emission inventories; develops suggested control measures; and 
oversees local programs, including those relevant to climate change and global warming. 
The CAAQS are included in Table 3. 

4.2.1 Criteria Pollutants 

The CAAQS, as shown in Table 3, are generally more stringent and apply to more pollutants than 
the NAAQS. In addition to the criteria pollutants, the CAAQS have been established for visibility 
reducing particulates, hydrogen sulfide, and sulfates. The California Clean Air Act (CCAA), which 
was approved in 1988, requires that each local air district prepare and maintain an Air Quality 
Management Plan (AQMP) to achieve compliance with CAAQS. 

For regions that do not attain the CAAQS, CARB requires the applicable air district (in this case, 
the SCAQMD) to prepare plans for attaining the standards. These plans are then integrated into 
the State SIP.  

4.2.2 Greenhouse Gases 

There are numerous State plans, policies, regulations, and laws related to GHGs and global 
climate change. Following is a brief discussion of the plans, policies, and regulations most 
relevant to the Project (presented in approximate chronological order). 

Clean Car Standards (Assembly Bill 1493) 

Assembly Bill (AB) 1493, adopted September 2002, also known as Pavley I, requires the 
development and adoption of regulations to achieve the maximum feasible reduction of GHGs 
emitted by noncommercial passenger vehicles, light-duty trucks, and other vehicles used primarily 
for personal transportation in the state. Although setting emissions standards on automobiles is 
solely the responsibility of the USEPA, the FCAA allows California to set State-specific emission 
standards on automobiles if the State first obtains a waiver from the USEPA. The USEPA granted 
California that waiver on July 1, 2009. The emission standards become increasingly more 
stringent through the 2016 model year (CARB 2013).  

Executive Order S-3-05  

On June 1, 2005, Governor Arnold Schwarzenegger signed Executive Order S-3-05, which 
proclaims that California is vulnerable to the impacts of climate change. It declares that increased 
temperatures could reduce snowpack in the Sierra Nevada Mountains; could further exacerbate 
California’s air quality problems; and could potentially cause a rise in sea levels. In an effort to 
avoid or reduce the impacts of climate change, Executive Order S-3-05 calls for a reduction in 
GHG emissions to the year 2000 level by 2010, to year 1990 levels by 2020, and to 80 percent 
below 1990 levels by 2050. 
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The California Global Warming Solutions Act of 2006 (Assembly Bill 32) 

The California Legislature adopted the public policy position that global warming is “a serious 
threat to the economic well-being, public health, natural resources, and the environment of 
California” (California Health and Safety Code, Section 38501). Further, the State Legislature has 
determined the following:  

the potential adverse impacts of global warming include the exacerbation of air 
quality problems, a reduction in the quality and supply of water to the state from 
the Sierra Nevada snowpack, a rise in sea levels resulting in the displacement of 
thousands of coastal businesses and residences, damage to marine ecosystems 
and the natural environment, and an increase in the incidences of infectious 
disease, asthma, and other human health-related problems.  

The State Legislature also states the following (California Health and Safety Code, Section 
38501):  

Global warming will have detrimental effects on some of California’s largest 
industries, including agriculture, wine, tourism, skiing, recreational and commercial 
fishing, and forestry. It will also increase the strain on electricity supplies necessary 
to meet the demand for summer air conditioning in the hottest parts of the State.  

These public policy statements became law with the enactment of AB 32, the California Global 
Warming Solutions Act of 2006, signed by Governor Arnold Schwarzenegger in September 2006. 
AB 32 is now codified as Sections 38500 through 38599 of the California Health and Safety Code. 

AB 32 requires that statewide GHG emissions be reduced to 1990 levels by 2020. This reduction 
is to be accomplished through an enforceable statewide cap on GHG emissions to be phased in 
starting in 2012. AB 32 directs CARB to establish this statewide cap based on 1990 GHG 
emissions levels; to disclose how it arrived at the cap; to institute a schedule to meet the emissions 
cap; and to develop tracking, reporting, and enforcement mechanisms. Emissions reductions 
under AB 32 are to include carbon sequestration projects and best management practices that 
are technologically feasible and cost effective. As of February 2016, CARB had not promulgated 
GHG emissions or reporting standards that are directly applicable to the Project. 

Senate Bill 97 and Amendments to the California Environmental Quality Act Guidelines  

Senate Bill (SB) 97 directed the California Natural Resources Agency (CNRA) to adopt 
amendments to the State CEQA Guidelines that require evaluation of GHG emissions or the 
effects of GHG emissions by January 1, 2010. The CNRA has done so, and the amendments to 
the State CEQA Guidelines, in a new Section 15064.4, entitled Determining the Significance of 
Impacts from Greenhouse Gas Emissions, provide the following: 

a) The determination of the significance of greenhouse gas emissions calls for a 
careful judgment by the lead agency consistent with the provisions in 
Section 15064. A lead agency should make a good-faith effort, based on 
available information, to describe, calculate or estimate the amount of 
greenhouse gas emissions resulting from a project. A lead agency shall have 
discretion to determine, in the context of a particular project, whether to: 

1) Use a model or methodology to quantify greenhouse gas emissions 
resulting from a project, and which model or methodology to use. The lead 
agency has discretion to select the model it considers most appropriate 
provided it supports its decision with substantial evidence. The lead agency 
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should explain the limitations of the particular model or methodology 
selected for use; or 

2) Rely on a qualitative analysis or performance based standards. 

b) A lead agency should consider the following factors, among others, when 
assessing the significance of impacts from greenhouse gas emissions on the 
environment: 

1) The extent to which the project may increase or reduce greenhouse gas 
emissions as compared to the existing environmental setting; 

2) Whether the project emissions exceed a threshold of significance that the 
lead agency determines applies to the project; 

3) The extent to which the project complies with regulations or requirements 
adopted to implement a statewide, regional, or local plan for the reduction 
or mitigation of greenhouse gas emissions. Such requirements must be 
adopted by the relevant public agency through a public review process and 
must reduce or mitigate the project’s incremental contribution of 
greenhouse gas emissions. If there is substantial evidence that the 
possible effects of a particular project are still cumulatively considerable 
notwithstanding compliance with the adopted regulations or requirements, 
an EIR must be prepared for the project. 

The guideline amendments also add a new Section 15126.4(c), Mitigation Measures Related to 
Greenhouse Gas Emissions. Generally, this State CEQA Guidelines section requires lead 
agencies to consider feasible means—supported by substantial evidence and subject to 
monitoring or reporting—of mitigating the significant effects of GHG emissions. Potential 
measures to mitigate the significant effects of GHG emissions are identified and includes 
examples (see those outlined in Appendix F, Energy Conservation, of the State CEQA 
Guidelines). 

California Air Resources Board Scoping Plan 

CARB approved a Climate Change Scoping Plan as required by AB 32. The Climate Change 
Scoping Plan proposes a “comprehensive set of actions designed to reduce overall carbon GHG 
emissions in California, improve our environment, reduce our dependence on oil, diversify our 
energy sources, save energy, create new jobs, and enhance public health” (CARB 2008). The 
Climate Change Scoping Plan has a range of GHG reduction actions that includes direct 
regulations; alternative compliance mechanisms; monetary and non-monetary incentives; 
voluntary actions; market-based mechanisms such as a cap-and-trade system; and an AB 32 
implementation regulation to fund the program.  

The Climate Change Scoping Plan calls for a “coordinated set of solutions” to address all major 
categories of GHG emissions. Transportation emissions will be addressed through a combination 
of higher standards for vehicle fuel economy; implementation of the Low Carbon Fuel Standard; 
and greater consideration for reducing trip length and generation through land use planning and 
transit-oriented development. Buildings, land use, and industrial operations will be encouraged 
and, sometimes, required to use energy more efficiently. Utility energy supplies will change to 
include more renewable energy sources through implementation of the Renewables Portfolio 
Standard. This will be complemented with emphasis on local generation, including rooftop 
photovoltaics and solar hot water installations. Additionally, the Climate Change Scoping Plan 
emphasizes opportunities for households and businesses to save energy and money through 
increasing energy efficiency. It indicates that substantial savings of electricity and natural gas will 
be accomplished through “improving energy efficiency by 25 percent” (CARB 2008). 
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CARB approved the final First Update to the Climate Change Scoping Plan on May 22, 2014. The 
first update describes California’s progress towards AB 32 goals, stating that “California is on 
track to meet the near-term 2020 greenhouse gas limit and is well positioned to maintain and 
continue reductions beyond 2020 as required by AB 32” (CARB 2014). Specifically, it states the 
following (CARB 2014):  

if California realizes the expected benefits of existing policy goals (such as 12,000 
megawatts [MW] of renewable distributed generation by 2020, net zero energy 
homes after 2020, existing building retrofits under AB 758, and others) it could 
reduce emissions by 2030 to levels squarely in line with those needed in the 
developed world and to stay on track to reduce emissions to 80 percent below 
1990 levels by 2050.  

CARB is moving forward with a second update to the Scoping Plan to reflect the 2030 target 
established in Executive Order B-30-15 (CARB 2016a). 

Senate Bill 375 

Signed September 30, 2008, SB 375 provides for a new planning process to coordinate land use 
planning, regional transportation plans, and funding priorities in order to help California meet the 
GHG reduction goals established in AB 32. SB 375 requires Metropolitan Planning Organizations, 
including SCAG, to incorporate a Sustainable Communities Strategy (SCS) in their regional 
transportation plans that will achieve GHG emission reduction targets set by CARB. There are 
two mutually important facets to SB 375: reducing vehicle miles traveled (VMT) and encouraging 
more compact, complete, and efficient communities for the future. SB 375 also includes provisions 
for exemptions from or streamlined CEQA review for projects classified as transit priority projects 
(SCAG 2012).  

Advanced Clean Cars 

In January 2012, CARB approved a new emissions-control program for model years 2017 through 
2025. The program combines the control of smog, soot, and global warming gases and 
requirements for greater numbers of zero-emission vehicles into a single package of standards 
called “Advanced Clean Cars”.  

Executive Order B-30-15 

On April 29, 2015, Governor Edmund G. Brown, Jr. signed Executive Order B-30-15, which orders 
“A new interim statewide greenhouse gas emission reduction target to reduce greenhouse gas 
emissions to 40 percent below 1990 levels by 2030 . . . to ensure California meets its target of 
reducing greenhouse gas emissions to 80 percent below 1990 levels by 2050”. Executive Order 
B-30-15 also directs CARB to update the Climate Change Scoping Plan to express the 2030 
target in terms of million metric tons of carbon dioxide equivalent. 

4.3 REGIONAL 

4.3.1 South Coast Air Quality Management District 

Criteria Pollutants 

Air Quality Management Plan 

In response to federal and State requirements to implement measures to achieve the NAAQS 
and CAAQS, the SCAQMD is responsible for reducing emissions from stationary (area and point), 
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mobile, and indirect sources. It has responded to this requirement by preparing a sequence of 
AQMPs. An AQMP establishes a program of rules and regulations directed at attaining the 
NAAQS and CAAQS.  

On November 28, 2007, CARB submitted a SIP revision to the USEPA for O3, PM2.5 (1997 
Standard), CO, and NO2 in the SoCAB. This revision is identified as the “2007 South Coast SIP”. 
The 2007 South Coast SIP demonstrates attainment of the federal PM2.5 standard in the SoCAB 
by 2014 and attainment of the federal 8-hour O3 standard by 2023. This SIP also includes a 
request to reclassify the O3 attainment designation from “severe” to “extreme”. The USEPA 
approved the redesignation effective June 4, 2010. The “extreme” designation requires attainment 
of the 8-hour O3 standard in the SoCAB by June 2024. CARB approved PM2.5 SIP revisions in 
April 2011 and the O3 SIP revisions in July 2011. The USEPA approved the PM2.5 SIP on 
September 25, 2013, and has approved 47 of the 62 1997 8-hour O3 SIP requirements 
(USEPA 2016e). On November 30, 2014, the USEPA proposed a finding that the SoCAB has 
attained the 1997 PM2.5 standards (USEPA 2014). The comment period closed on January 22, 
2015; no subsequent action has been taken. 

On December 7, 2012, the SCAQMD adopted the 2012 AQMP, which is a regional and 
multi-agency effort (SCAQMD, CARB, SCAG, and USEPA). The 2012 AQMP incorporates the 
latest scientific and technical information and planning assumptions including SCAG’s 2012–2035 
Regional Transportation Plan/Sustainable Communities Strategy (RTP/SCS); updated emission 
inventory methods for various source categories; and SCAG’s latest growth forecasts. The 
primary purposes of the 2012 AQMP are to demonstrate attainment of the federal 24-hour PM2.5 
standard by 2014 and to update the USEPA-approved 8-hour Ozone Control Plan. On 
December 20, 2012, the 2012 AQMP was submitted to CARB and the USEPA for concurrent 
review and approval for inclusion in the SIP (SCAQMD 2013a). CARB approved the 2012 AQMP 
on January 25, 2013. The USEPA has not approved the 2012 AQMP portion of the SIP (CARB 
2015a). 

The SCAQMD is currently developing the 2016 AQMP, which will be consistent with SCAG’s 
2016–2040 RTP/SCS that was adopted by SCAG in April 2016. Adoption of the 2016 AQMP by 
the SCAQMD Governing Board is scheduled for Fall 2016 (SCAQMD 2016). 

South Coast Air Quality Management District Rules 

The Project will be required to comply with existing SCAQMD rules for reducing fugitive dust 
emissions. The following rules are most relevant to the Project. 

SCAQMD Rule 402, Nuisance, states that a project shall not “discharge from any source 
whatsoever such quantities of air contaminants or other material which cause injury, detriment, 
nuisance, or annoyance to any considerable number of persons or to the public, or which 
endanger the comfort, repose, health or safety of any such persons or the public, or which cause, 
or have a natural tendency to cause, injury or damage to business or property” (SCAQMD 1976a). 

SCAQMD Rule 403, Fugitive Dust, requires actions to prevent, reduce, or mitigate fugitive 
particulate matter emissions. These actions include applying water or chemical stabilizers to 
disturbed soils; managing haul road dust by applying water; covering all haul vehicles before 
transporting materials; restricting vehicle speeds on unpaved roads to 15 miles per hour (mph); 
and sweeping loose dirt from paved site access roadways used by construction vehicles. In 
addition, Rule 403 requires that vegetative ground cover be established on disturbance areas that 
are inactive within 30 days after active operations have ceased. Alternatively, an application of 
dust suppressants can be applied in sufficient quantity and frequency to maintain a stable surface. 
Rule 403 also requires that grading and excavation activities cease when winds exceed 25 mph 
(SCAQMD 1976b). 
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4.3.2 Greenhouse Gases 

Beginning in April 2008, the SCAQMD convened a Working Group to provide guidance to local 
lead agencies on determining significance for GHG emissions in their CEQA documents. The 
Working Group is scheduled to meet once per month. On December 5, 2008, the SCAQMD 
Governing Board adopted its staff proposal for an interim CEQA GHG significance threshold of 
10,000 metric tons of CO2 equivalent per year (MTCO2e/yr) for projects where the SCAQMD is 
the lead agency. The policy objective for establishing this significance threshold and the 
recommended screening thresholds, below, is to capture projects that represent approximately 
90 percent of GHG emissions from new sources (SCAQMD 2008). These projects would be 
subject to further analysis and the incorporation of measures to reduce GHG emissions.  

In September 2010, the Working Group presented a revised tiered approach to determining GHG 
significance for residential and commercial projects (SCAQMD 2010). The Working Group has 
not convened since the fall of 2010. As of June 2015, the proposal has not been considered or 
approved for use by the SCAQMD Board.  

At Tier 1, GHG emissions impacts would be less than significant if the project qualifies under a 
categorical or statutory CEQA exemption. At Tier 2, for projects that do not meet the Tier 1 criteria, 
the GHG emissions impact would be less than significant if the project is consistent with a 
previously adopted GHG reduction plan that meets specific requirements. At Tier 3, the Working 
Group proposes extending the 10,000 MTCO2e/yr screening threshold currently applicable to 
industrial projects where the SCAQMD is the lead agency, described above, to other lead agency 
industrial projects. A project with emissions less than the applicable screening value would be 
considered to have less than significant GHG emissions. 

4.4 EXISTING CONDITIONS 

4.4.1 Climate and Meteorology 

The Project site is located in the SoCAB, which is arid with little rainfall and abundant sunshine 
during the summer months. The topography and climate of Southern California combine to make 
the SoCAB an area of high air pollution potential. During the summer months, a warm air mass 
frequently descends over the cool, moist marine layer produced by the interaction between the 
ocean’s surface and the lowest layer of the atmosphere. The warm upper layer forms a cap over 
the cooler surface layer and inhibits the pollutants from dispersing upward. Light winds during the 
summer further limit ventilation. Additionally, abundant sunlight triggers the photochemical 
reactions that produce ozone and the majority of particulate matter. The region experiences more 
days of sunlight than any other major urban area in the nation except Phoenix (SCAQMD 2013a). 

4.4.2 Existing Air Quality 

Criteria Pollutants 

As described above, based on monitored air pollutant concentrations, the USEPA and CARB 
designate an area’s status in attaining the NAAQS and the CAAQS, respectively, for selected 
criteria pollutants. These attainment designations for the SoCAB are shown in Table 4. As shown, 
the SoCAB is a nonattainment area for PM10 (State), PM2.5 (State and Federal), and O3 (State 
and Federal).  
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TABLE 4 
ATTAINMENT STATUS OF CRITERIA POLLUTANTS 

IN THE RIVERSIDE COUNTY PORTION OF 
THE SOUTH COAST AIR BASIN 

 
Pollutant State Federal 

O3 (1 hour) 
Nonattainment 

No standard 
O3 (8 hour) Extreme Nonattainment 

PM10 Nonattainment Attainment/Maintenance 
PM2.5 Nonattainment Moderate Nonattainment 

CO Attainment Attainment/Maintenance 
NO2 Attainment Attainment/Maintenance 
SO2 Attainment Attainment 
Lead Attainment Attainment 

All others Attainment/Unclassified No standards 
O3: ozone; PM10: respirable particulate matter 10 microns or less in diameter; PM2.5: fine particulate matter 
2.5 microns or less in diameter; CO: carbon monoxide; NO2: nitrogen dioxide; SO2: sulfur dioxide; USEPA: U.S. 
Environmental Protection Agency; SoCAB: South Coast Air Basin; CARB: California Air Resources Board. 

Source: CARB 2016c; USEPA 2014. 

 

4.4.3 Sensitive Receptors 

Sensitive receptors include, but are not limited to children; the elderly; persons with preexisting 
respiratory or cardiovascular illness; and athletes and others who engage in frequent exercise. 
Schools, hospitals, and residential land uses are generally considered “sensitive receptors” for air 
quality. The closest off-site receptors to the Project site are residences located more than 900 
feet south of SR-91 and approximately ½ mile south of the Prado Dam. 

5.0 REGULATORY REQUIREMENTS 

RR AQ-1 All construction activities shall be conducted in compliance with South Coast Air 
Quality Management District’s Rule 403, Fugitive Dust, for controlling fugitive dust 
and avoiding nuisance. Compliance with this rule will reduce short-term particulate 
pollutant emissions. Contractor compliance with Rule 403 requirements shall be 
mandated in the contractor’s specifications. 

RR AQ-2  All construction activities shall be conducted in compliance with South Coast Air 
Quality Management District Rule 402, Nuisance, which states that a Project shall 
not “discharge from any source whatsoever such quantities of air contaminants or 
other material which cause injury, detriment, nuisance, or annoyance to any 
considerable number of persons or to the public, or which endanger the comfort, 
repose, health or safety of any such persons or the public, or which cause, or have 
a natural tendency to cause, injury or damage to business or property”. 
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6.0 AIR QUALITY IMPACTS 

6.1 THRESHOLDS OF SIGNIFICANCE 

6.1.1 California Environmental Quality Act 

The following significance criteria are included in Appendix G of the State CEQA Guidelines. The 
project may result in a significant impact related to air quality if it would: 

 Conflict with or obstruct implementation of the applicable air quality plan. 

 Violate any air quality standard or contribute substantially to an existing or projected 
air quality violation.  

 Result in a cumulatively considerable net increase of any criteria pollutant for which 
the project region is in nonattainment under an applicable federal or State ambient air 
quality standard (including releasing emissions which exceed quantitative thresholds 
for ozone precursors). 

 Expose sensitive receptors to pollutant concentrations. 

 Create objectionable odors affecting a substantial number of people. 

The SCAQMD has established significance thresholds to assess the regional and localized 
impacts of project-related air pollutant emissions. The significance thresholds are updated, as 
needed, to appropriately represent the most current technical information and attainment status 
in the SoCAB. Table 5 presents the most current significance thresholds, including regional daily 
thresholds for short-term construction and long-term operational emissions; maximum 
incremental cancer risk and hazard indices for TACs; and maximum ambient concentrations for 
exposure of sensitive receptors to localized pollutants. A project with daily emission rates, risk 
values, or concentrations below these thresholds is generally considered to have a less than 
significant effect on air quality. 
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TABLE 5 
SCAQMD CRITERIA POLLUTANT 

SIGNIFICANT EMISSIONS THRESHOLDS 
 

Mass Daily Thresholdsa 
Pollutant Constructionb Operationc 

NOx 100 lbs/day 55 lbs/day 
VOC 75 lbs/day 55 lbs/day 
PM10 150 lbs/day 150 lbs/day 
PM2.5 55 lbs/day 55 lbs/day 
SOx 150 lbs/day 150 lbs/day 
CO 550 lbs/day 550 lbs/day 

Lead 3 lbs/day 3 lbs/day 
Toxic Air Contaminants (TACs), Odor, and GHG Thresholds 

TACs  
(including carcinogens and non-

carcinogens) 

Maximum Incremental Cancer Risk ≥ 10 in 1 million 
Cancer Burden > 0.5 excess cancer cases (in areas ≥ 1 in 1 million) 
Chronic and Acute Hazard Index ≥ 1.0 (project increment) 

Odor Project creates an odor nuisance pursuant to SCAQMD Rule 402 
GHG 10,000 MTCO2e/yr for industrial facilities 

Ambient Air Quality Standards for Criteria Pollutantsd 
NO2 

 
 

1-hour average  
annual arithmetic mean 

SCAQMD is in attainment; project is significant if it causes or contributes to 
an exceedance of the following attainment standards:  
 
0.18 ppm (state) 
0.03 ppm (state) and 0.0534 ppm (federal) 

PM10 
 

24-hour average  
annual average 

 
 
10.4 µg/m3 (construction)e and 2.5 µg/m3 (operation) 
1.0 µg/m3 

PM2.5 
24-hour average 

 
10.4 µg/m3 (construction)e and 2.5 µg/m3 (operation) 

SO2 
1-hour average 
24-hour average 

 
0.25 ppm (state) & 0.075 ppm (federal – 99th percentile) 
0.04 ppm (state) 

Sulfate 
24-hour average 

 
25 µg/m3 (state) 

CO 
 
 

1-hour average 
8-hour average 

SCAQMD is in attainment; project is significant if it causes or contributes to 
an exceedance of the following attainment standards: 
 
20.0 ppm (state) and 35 ppm (federal) 
9.0 ppm (state/federal) 

Lead 
30-day average 

Rolling 3-month average 

 
1.5 µg/m3 (state) 
0.15 µg/m3 (federal) 

NOx: nitrogen oxides, lbs/day: pounds per day, VOC: volatile organic compound, PM10: respirable particulate matter with a 
diameter of 10 microns or less, PM2.5: fine particulate matter with a diameter of 2.5 microns or less, SOx: sulfur oxides, CO: 
carbon monoxide, TACs: toxic air contaminants, GHG: greenhouse gases, SCAQMD: South Coast Air Quality Management 
District; MTCO2e/yr: metric tons per year of CO2 equivalents, NO2: nitrogen dioxide, ppm: parts per million, µg/m3: micrograms 
per cubic meter; SO2: sulfur dioxide; CO: carbon monoxide; CEQA: California Environmental Quality Act. 
a  Source: SCAQMD CEQA Handbook (SCAQMD 1993) 
b  Construction thresholds apply to both the South Coast Air Basin and Coachella Valley (Salton Sea and Mojave Desert Air 

Basins). 
c  For Coachella Valley, the mass daily thresholds for operation are the same as the construction thresholds. 
d  Ambient air quality thresholds for criteria pollutants based on SCAQMD Rule 1303 (SCAQMD 1979), Table A-2 unless 

otherwise stated. 
e  Ambient air quality threshold based on SCAQMD Rule 403. 

Source: SCAQMD 2015. 
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6.1.2 General Conformity and the National Environmental Policy Act 

As discussed in Section 4.1.1, actions would be exempt from a conformity determination if the 
total direct and indirect emissions would be less than specified emission thresholds, known as de 
minimis levels. The de minimis levels, shown in Table 6, may also be used as impact thresholds 
for NEPA analysis.  

TABLE 6 
DE MINIMIS EMISSION RATES FOR 

THE SOUTH COAST AIR BASIN 
 

Pollutant Emission Rate (tpy) 
O3 (VOCs or NOx): Extreme nonattainment areas 10 
CO and NO2: All maintenance areas 100 
PM10: All maintenance areas 100 
PM2.5: Direct emissions; all nonattainment areas 100 
Pb: All nonattainment areas 25 
tpy: tons per year; O3: ozone; VOCs: volatile organic compounds; NOx: nitrogen oxides; CO: carbon 
monoxide; NO2: nitrogen dioxide; PM10: respirable particulate matter with a diameter of 10 microns or 
less; PM2.5: fine particulate matter with a diameter of 2.5 microns or less; Pb: lead. 

Source: Code of Federal Regulations, Title 40, Part 93.153 

 

6.2 METHODS 

6.2.1 Emissions 

Emissions were calculated by using California Emissions Estimator Model (CalEEMod) version 
2013.2.2 (SCAQMD 2013b). CalEEMod is a computer program accepted by the SCAQMD that 
can be used to estimate anticipated emissions associated with land development projects in 
California. CalEEMod has separate databases for specific counties and air districts. The 
Riverside-South Coast County database was used for the Project. The model calculates 
emissions of CO, PM10, and PM2.5, the O3 precursors VOC and NOx, and GHGs.2 The results 
are expressed in pounds per day (lbs/day) and tons per year (tpy) and are compared with the 
applicable thresholds to determine impact significance.  

Specific inputs to CalEEMod include land uses and areas of impact. Construction input data 
include but are not limited to (1) the anticipated start and finish dates of each Project construction 
activity (e.g., clearing, grubbing, grading and construction of the sediment storage site; along with 
sediment removal and off-site hauling for disposal); (2) inventories of construction equipment to 
be used during each activity; (3) areas to be graded; (4) volumes of materials to be exported from 
and imported to the Project area; and (5) truck and worker vehicle trips. The input data and 
assumptions are discussed in Section 6.3.1 below and in Attachment A. The CalEEMod model 
has the capability to calculate reductions in construction emissions from the effects of dust control, 
diesel-engine classifications, and other selected emissions reduction measures. CalEEMod was 
developed using CARB’s EMFAC 2011 and OFFROAD 2011 for calculating emissions from on-
road vehicles and off-road construction equipment, respectively.  

                                                 
2  CalEEMod also calculates emissions of lead, SO2, CO2, and other pollutants. Lead and SO2 emissions data are 

not used for the Project because emissions of these pollutants would be negligible. 
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6.3 AIR QUALITY IMPACT ANALYSIS 

6.3.1 Proposed Project 

Conformance with Federal and State Ambient Air Quality Standards 

The proposed Project construction would occur in six non-overlapping phases, as shown in 
Table 7. Some phases would include more than one activity and each activity would have 
elements that require different equipment. Tables showing the phases, activities, equipment, 
hours per day, days of operation, and horsepower of equipment are included in Attachment A to 
this report.  

TABLE 7 
PROPOSED PROJECT PHASES 

 

Phase Primary Activities 
Phase Duration 

(days) 
1 Pre-Construction Survey 30 

2 Construction of Santa Ana River 
Sediment Removal Channel 90 

3 Construction of Storage Site and 
Temporary Pipeline 30 

4 Sediment Removal Activities 363 
5 Sediment Hauling 112 

6 Monitoring, Mitigation, and Site 
Restoration 120 

The on-site duration of each phase will be longer than shown. The duration shown in this 
table reflects the number of days that construction equipment would be operating. 

 

The equipment descriptions and activity durations were input into CalEEMod to develop 
emissions estimates for each phase or activity, as appropriate and as constrained by the 
limitations of the model. All equipment was assumed to be diesel engine driven.  

As indicated in Attachment A, Phases 2, 3, and 6, have activities where the some equipment 
would operate for the entire activity duration and other equipment would operate for part of the 
activity duration. To determine mass daily emissions for comparison with SCAQMD thresholds, 
all equipment in each activity was assumed to operate at the same time. To determine total annual 
emissions for General Conformity and GHG emissions, separate CalEEMod calculations were 
made and the input data were adjusted to yield the planned number of operating hours for each 
piece of equipment. 

Mass Emissions Thresholds – California Environmental Quality Act Analysis 

The results of the Project construction criteria pollutant calculations as the maximum anticipated 
daily emissions for each phase are shown in Table 8. These values are compared with the 
SCAQMD mass daily thresholds. As shown in Table 8, all estimated emissions would be less than 
the applicable SCAQMD CEQA significance thresholds. CalEEMod results showing details of the 
inputs and outputs are included in Attachment B. The impact would be less than significant and 
no mitigation is required. 
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TABLE 8 
PROPOSED PROJECT ESTIMATED MAXIMUM DAILY 

CONSTRUCTION EMISSIONS 
 

Phase: Activities 
Emissions (lbs/day) 

VOC NOx CO PM10 PM2.5 
Phase 1: Pre-Construction Survey 2 21 10 1 1 
Phase 2: Construction of Santa Ana 
River Sediment Removal Channel 7 78 34 9 6 
Phase 3: Construction of Storage Site 
and Temporary Pipeline 7 80 41 3 6 
Phase 4: Sediment Removal Activities 8 90 73 4 4 
Phase 5: Sediment Hauling 4 47 37 4 2 
Phase 6: Monitoring, Mitigation, and 
Site Restoration 4 41 21 8 5 
SCAQMD Thresholds (Table 5) 75 100 550 150 55 

Exceeds Threshold? No No No No No 

lbs/day: pounds per day; VOC: volatile organic compound; NOx: nitrogen oxides; CO: carbon monoxide; PM10: respirable 
particulate matter with a diameter of 10 microns or less; PM2.5: fine particulate matter with a diameter of 2.5 microns or 
less; SCAQMD: South Coast Air Quality Management District. 

See Attachment B for CalEEMod model outputs. 

 

Mass Emissions Thresholds – General Conformity and National Environmental Policy Act 
Analysis 

The results of the criteria pollutant calculations for Project construction as the total anticipated 
emissions for each year of construction are shown in Table 9. These values are compared with 
the General Conformity de minimis annual thresholds. As shown in Table 9, all estimated 
emissions would be less than the applicable thresholds. Annual emissions for General Conformity 
are also provided in Attachment C in the table format usually required by federal agencies. 
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TABLE 9 
PROPOSED PROJECT ESTIMATED CONSTRUCTION 

EMISSIONS 
 

Year 
Emissions (tons) 

VOC NOx CO PM10 PM2.5 
2016 0.03 0.31 0.15 0.01 0.01 
2017 0.13 1.41 0.70 0.32 0.19 
2018 0.74 8.38 3.81 0.44 0.35 
2019 0.85 8.56 7.35 0.76 0.62 
2020 0.21 2.65 2.09 0.08 0.11 
2021 0.12 1.20 0.59 0.64 0.36 
2022 0.03 0.26 0.14 0.20 0.11 
Highest Annual Total 0.85 8.56 7.35 0.76 0.62 

General Conformity de minimis 
limits/NEPA thresholds in tons per 
year (Table 6) 

10 10 100 100 100 

Exceeds Threshold? No No No No No 

VOC: volatile organic compound; NOx: nitrogen oxides; CO: carbon monoxide; PM10: respirable particulate 
matter with a diameter of 10 microns or less; PM2.5: fine particulate matter with a diameter of 2.5 microns or 
less; NEPA: National Environmental Policy Act. 

See Attachment B for CalEEMod model outputs. 

 

Summary 

Criteria pollutant construction mass emissions for the proposed Project would be less than the 
SCAQMD CEQA significance thresholds.  

Construction emissions would be less than the applicable General Conformity de minimis 
thresholds. Therefore, the proposed Project would conform to the SIP; would be exempt from a 
conformity determination; and would have no adverse impacts under NEPA. 

Exposure of Sensitive Receptors to Substantial Pollutant Concentrations 

Carbon Monoxide Hotspots 

A CO hotspot is an area of localized CO pollution that is caused by severe vehicle congestion on 
major roadways, typically near intersections. If a project increases average delay at signalized 
intersections operating at level of service (LOS) E or F or causes an intersection that would 
operate at LOS D or better without the project to operate at LOS E or F with the project, a 
quantitative screening is required. 

The proposed Project would not generate operational traffic. Therefore, the Project would not 
increase congestion at major signalized intersections in the area. There would be no impact and 
no exposure of sensitive receptors to Project-generated local CO emissions. Mitigation is not 
required. 

Local Impacts – Criteria Pollutants and Toxic Air Contaminants 

As described above, the nearest sensitive receptors to the Project site are more than 900 feet 
south of SR-91 and would be more than ½ mile from the Project activities. Exposure of persons 
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to criteria pollutants or TACs from Project activities would be negligible. The impact would be less 
than significant and no mitigation is required. 

Summary 

Exposure of sensitive receptors to substantial pollutant concentrations from construction of the 
proposed Project would be less than significant; no mitigation is required. 

Cumulatively Considerable Net Increase of Nonattainment Criteria Pollutants 

The region is a federal and/or State nonattainment area for PM10, PM2.5, and O3. The proposed 
Project would contribute particulates and the O3 precursors VOC and NOx to the area during 
short-term Project construction. SCAQMD considers the thresholds for Project-specific impacts 
and cumulative impacts to be the same (SCAQMD 2003).3 As described above, with 
implementation of Regulatory Requirement (RR) AQ-1 and AQ-2, regional emissions would be 
less than the SCAQMD CEQA significance thresholds and less than significant. Therefore, 
regional emissions would not be cumulatively considerable, and the impact would be less 
than significant. 

With respect to local impacts, cumulative particulate impacts are considered when projects may 
be within a few hundred yards of each other. No projects have been identified in the vicinity of the 
Project site that would be under construction concurrently with the proposed Project. Therefore, 
local construction emissions would not be cumulatively considerable, and the impact would be 
less than significant. 

In summary, proposed Project cumulative impacts would be less than significant and no mitigation 
is required. 

Air Quality Management Plan Conformity  

The main purpose of an AQMP is to bring an area into compliance with the requirements of federal 
and State air quality standards. The 2012 AQMP is designed to accommodate expected future 
population, housing, and employment growth and is based on SCAG’s 2012–2035 RTP/SCS. 
Similarly, the 2016 AQMP will be based on the 2016–2040 RTP/SCS. The RTP/SCS plans were 
developed from City and County General Plans as well as regional population, housing, and 
employment projections. The proposed Project would remove sediment from a reservoir basin. 
The proposed Project would not change regional population, housing, or employment projections. 
Further, as shown above, pollutant emissions from the Project would be less than the SCAQMD 
thresholds and would not result in a significant impact. No conflict with the 2012 or 2016 AQMP 
would occur with the proposed Project. 

Odors 

Project construction activities would generate odors. Potential construction odors include diesel 
exhaust emissions. There may be situations where construction activity odors will be noticeable 
by persons working nearby. The odors would be temporary and would dissipate rapidly from the 
source with an increase in distance. There are no sensitive receptors or a substantial number of 
persons within ½ mile of the Project site. Therefore, the proposed Project impacts would not be 
objectionable to a substantial number of people and would be less than significant.  

                                                 
3  The only exception is the hazard index significance threshold for toxic air contaminants. 
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7.0 GREENHOUSE GAS EMISSIONS IMPACTS 

7.1 THRESHOLDS OF SIGNIFICANCE 

7.1.1 California Environmental Quality Act 

Because the magnitude of global GHG emissions is extremely large when compared with the 
emissions of typical local infrastructure projects, it is accepted as very unlikely that any individual 
project would have GHG emissions of a magnitude to directly impact global climate change. The 
California Air Pollution Control Officers Association’s (CAPCOA’s) CEQA & Climate Change: 
Evaluating and Addressing Greenhouse Gas Emissions from Projects Subject to the California 
Environmental Quality Act states, “GHG impacts are exclusively cumulative impacts; there are no 
non-cumulative GHG emission impacts from a climate change perspective” (CAPCOA 2008). As 
noted in the CNRA’s Final Statement of Reasons for Regulatory Action, Amendments to the State 
CEQA Guidelines Addressing Analysis and Mitigation of Greenhouse Gas Emissions Pursuant to 
SB97, “Due to the global nature of GHG emissions and their potential effects, GHG emissions will 
typically be addressed in a cumulative impacts analysis” (CNRA 2009a). Therefore, the GHG 
impact analysis represents the cumulative impact analysis for the Project related to GHG 
emissions. 

The following significance criteria are from Appendix G of the State CEQA Guidelines. These 
significance criteria are used as the thresholds of significance to determine whether project 
impacts would be significant and unavoidable or less than significant. The Project would result in 
a significant impact related to GHG emissions if it would: 

 Generate GHG emissions, either directly or indirectly, that may have a significant 
impact on the environment or  

 Conflict with an applicable plan, policy, or regulation adopted for the purpose of 
reducing the emissions of greenhouse gases. 

There are no established federal, State, or local quantitative thresholds applicable to the Project 
to determine the quantity of GHG emissions that may have a significant effect on the environment. 
CARB, the SCAQMD, and various cities and agencies have proposed, or adopted on an interim 
basis, thresholds of significance or threshold levels that require the implementation of GHG 
emissions reduction measures. Because the Project is not a residential or commercial land use 
development project, the SCAQMD-adopted interim threshold of 10,000 MTCO2e for industrial 
projects is used for the proposed Project. 

7.1.2 National Environmental Policy Act 

As described in Section 4.1.2, the CEQ guidance on the consideration of GHG emissions in NEPA 
reviews recommends NEPA analysis for federal actions expected to emit 25,000 MTCO2e per 
year of GHGs. Therefore, for the proposed Project, GHG emissions less than 25,000 MTCO2e 
per year would not result in a potential adverse impact under NEPA. 

7.2 METHODS 

7.2.1 Emissions 

Construction GHG emissions were calculated using CalEEMod, as described in Section 6.2.1.  
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7.3 GREENHOUSE GAS IMPACT ANALYSIS 

7.3.1 Proposed Project 

Calculated Greenhouse Gas Emissions 

GHGs would be emitted by off-road and on-road construction equipment and worker vehicles. 
Construction emissions for the proposed Project were calculated using CalEEMod; the details of 
phasing, selection of construction equipment, and other input parameters are included in 
Section 6.3.1 and Attachments A and B of this report. GHG emissions for each construction 
activity and the total construction effort are shown in Table 10. As shown in Table 10, the total 
construction GHG emissions, which would occur over a five-year period, would be substantially 
less than the one-year CEQA and NEPA thresholds. 

Construction Phase 

Total 
Emissions 
(MTCO2e) 

Phase 1: Pre-Construction Survey 37 
Phase 2: Construction of Santa Ana River Sediment 
Removal Channel 168 

Phase 3: Construction of Storage Site and Temporary 
Pipeline 138 

Phase 4: Sediment Removal Activities 2,405 
Phase 5: Sediment Hauling 627 
Phase 6: Monitoring, Mitigation, and Site Restoration 178 

Total Construction Emissions  3,553 
SCAQMD CEQA Threshold (MTCO2e/year)  10,000 

Exceeds Threshold? No 

CEQ NEPA Threshold (MTCO2e/year) 25,000 

Exceeds Threshold? No 

MTCO2e: metric tons of carbon dioxide equivalent. SCAQMD: South Coast Air 
Quality Management District; CEQA: California Environmental Quality Act; CEQ: 
Council on Environmental Quality; NEPA: National Environmental Policy Act. 

See Attachment B for CalEEMod model outputs 

 

Summary 

The proposed Project’s GHG emissions would not be cumulatively considerable, and the impact 
would be less than significant. No mitigation measures would be required. 

Conformance with Applicable Plans, Policies, and Regulations 

As discussed above, the primary State plan and policy adopted for the purpose of reducing GHG 
emissions is AB 32. The quantitative goal of AB 32 is to reduce GHG emissions to 1990 levels by 
2020. Similar goals are expressed in Executive Orders S-3-05 and B-30-15. Statewide plans and 
regulations, such as GHG emissions standards for vehicles and the Low Carbon Fuel Standard, 
are being implemented at the statewide level, and compliance at the project level is not 
addressed. Similarly, the Renewable Portfolio Standard is being implemented by electrical energy 
utilities. Therefore, the proposed Project would not conflict with these plans and regulations. 

The proposed Project would not conflict with State or County plans or regulations. The impact 
would be less than significant; no mitigation is required. 
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WORK PHASES AND EQUIPMENT MIXES 
ORANGE COUNTY WATER DISTRICT 

PRADO SEDIMENT REMOVAL DEMONSTRATION PROJECT 
 

TABLE A-1: CONSTRUCTION EQUIPMENT MIXES 
 

Activity Equipment Description 
Equipment 

Quantity 
Hours Per 

Day 
Total 
Days 

Horsepower 
Rating 

Phase 1: Pre-Construction Survey 
Wildlife/Habitat 
Monitoring Pickup Truck 2 6 30 300 

Sediment Surveys Pickup Truck 2 4 10 300 
Water Quality Data 
Collection Pickup Truck 1 4 20 300 

Phase 2: Construction of Santa Ana River Sediment Removal Channel 
Clearing and 
Grubbing Bulldozer 2 8 25 250 

Clearing and 
Grubbing Tracked Excavator 2 8 40 200 

Clearing and 
Grubbing Skidder 2 8 30 200 

Clearing and 
Grubbing Off-Road Haul Truck 2 8 15 350 

Clearing and 
Grubbing Dump Truck 5 8 25 350 

Clearing and 
Grubbing Tub Grinder 1 8 40 300 

Clearing and 
Grubbing Wheel Loader 1 8 25 250 

Clearing and 
Grubbing Water Truck 1 8 80 350 

Clearing and 
Grubbing Work Truck 2 8 80 300 

Grading Bulldozer 1 8 10 250 
Grading Tracked Skid Loader 1 8 10 90 
Grading Water Truck 1 8 10 350 
Grading Work Truck 2 8 10 300 
Phase 3: Construction of Sediment Storage Site and Temporary Pipeline 
Pipelines Bulldozer 1 8 10 250 
Pipelines Tracked Excavator 1 8 5 200 
Pipelines All Terrain Forklift 2 8 20 120 
Pipelines Tracked Skid Loader 1 8 20 90 
Pipelines Work Truck 1 8 20 300 
Grading Bulldozer 2 8 20 250 
Grading Tracked Skid Loader 1 8 30 90 
Grading Scraper 2 8 30 490 
Grading Compactor 1 8 30 200 
Grading Water Truck 1 8 30 350 
Grading Work Truck 1 8 30 300 
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TABLE A-1: CONSTRUCTION EQUIPMENT MIXES 
 

Activity Equipment Description 
Equipment 

Quantity 
Hours Per 

Day 
Total 
Days 

Horsepower 
Rating 

Phase 4: Sediment Removal Activities 
Dry Excavation Bulldozer 2 8 175 250 
Dry Excavation Tracked Excavator 2 8 175 200 
Dry Excavation Off-Road Haul 6 8 175 350 
Dry Excavation Wheel Loader 1 8 175 250 
Dry Excavation Water Truck 1 8 175 350 
Dry Excavation Work Truck 1 4 175 300 
Dredge Hydraulic Dredge 2 8 188 325 
Dredge Workboat 2 8 188 20 
Dredge Wheel Loader 1 4 188 250 
Dredge Scraper 1 4 188 490 
Dredge Booster Pump 8 8 188 150 
Dredge Work Truck 1 4 188 300 
Phase 5: Off-Site Sediment Hauling 
Loading Material Dozer 1 6 112 250 
Loading Material Wheel Loader 1 6 112 250 
Loading Material Work Truck 1 6 112 350 
Loading Truck Water Truck 1 6 112 350 
Hauling On-Road Haul Truck 15 6 112 350 
Phase 6: Monitoring, Mitigation and Site Restoration 
Monitoring Work Truck 2 4 120 300 
Monitoring Workboat 1 4 120 20 
Monitoring Airplane 1 8 120 300 
Mitigation Bulldozer 1 8 8 250 
Mitigation Wheel Loader 1 8 120 250 
Mitigation Dump Truck 14 8 120120 350 
Mitigation Work Truck 2 4 90 300 
Site Restoration Bulldozer 2 8 30 250 
Site Restoration Tracked Excavator 2 8 30 200 
Site Restoration Crane 1 8 5 300 
Site Restoration Wheel Loader 1 8 30 250 
Site Restoration Water Truck 1 8 15 350 
Site Restoration Work Truck 2 8 30 300 

 



 

 

ATTACHMENT B 

AIR QUALITY AND GREENHOUSE GAS EMISSIONS CALCULATIONS 
  



1.3 User Entered Comments & Non-Default Data

Project Characteristics - 

Land Use - .

Construction Phase - Per project description

Off-road Equipment - info provided by engineers

Off-road Equipment - Info from engineers

CO2 Intensity 
(lb/MWhr)

630.89 CH4 Intensity 
(lb/MWhr)

0.029 N2O Intensity 
(lb/MWhr)

0.006

28

Climate Zone 10 Operational Year 2022

Utility Company Southern California Edison

1.2 Other Project Characteristics

Urbanization Rural Wind Speed (m/s) 2.4 Precipitation Freq (Days)

Population

User Defined Industrial 1.00 User Defined Unit 1.00 0.00 0

1.1 Land Usage

Land Uses Size Metric Lot Acreage Floor Surface Area

CalEEMod Version: CalEEMod.2013.2.2 Page 1 of 1 Date: 5/24/2016 12:53 PM

OCWD Prado Sediment Removal Phase 1
Riverside-South Coast County, Winter

1.0 Project Characteristics

1 of 8



0.0000 0.7833 0.0000 2,727.895
8

0.1505 0.7724 0.9229 0.0399 0.7106 0.7505Total 1.8150 20.5124 10.1593 0.0264

0.0000 0.7833 0.0000 2,727.895
8

0.1505 0.7724 0.9229 0.0399 0.7106 0.75052016 1.8150 20.5124 10.1593 0.0264

CH4 N2O CO2e

Year lb/day lb/day

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2

Unmitigated Construction

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

tblProjectCharacteristics UrbanizationLevel Urban Rural

2.0 Emissions Summary

2.1 Overall Construction (Maximum Daily Emission)

NBio- 
CO2

Total CO2

tblOffRoadEquipment OffRoadEquipmentType Off-Highway Trucks

tblProjectCharacteristics OperationalYear 2014 2022

tblOffRoadEquipment LoadFactor 0.38 0.38

tblOffRoadEquipment OffRoadEquipmentType Off-Highway Trucks

tblOffRoadEquipment HorsePower 400.00 300.00

tblOffRoadEquipment LoadFactor 0.38 0.38

tblLandUse LotAcreage 0.00 1.00

tblOffRoadEquipment HorsePower 400.00 300.00

tblConstructionPhase PhaseEndDate 12/30/2016 12/31/2016

tblConstructionPhase PhaseStartDate 1/1/2017 11/20/2016

tblConstructionPhase NumDays 1.00 30.00

tblConstructionPhase PhaseEndDate 2/10/2017 12/30/2016

Table Name Column Name Default Value New Value

tblConstructionPhase NumDays 2.00 30.00
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30

Acres of Grading (Site Preparation Phase): 0

Acres of Grading (Grading Phase): 0

Acres of Paving: 0

Residential Indoor: 0; Residential Outdoor: 0; Non-Residential Indoor: 0; Non-Residential Outdoor: 0 (Architectural Coating – sqft)

2 Grading Grading 11/20/2016 12/30/2016 5

Num Days Phase Description

1 Site Preparation Site Preparation 11/20/2016 12/31/2016 5 30

0.00 0.00

3.0 Construction Detail

Construction Phase

Phase 
Number

Phase Name Phase Type Start Date End Date Num Days 
Week

0.00 0.00 0.000.00 0.00 0.00 0.00 0.00 0.00 0.00

NBio-CO2 Total CO2 CH4 N20 CO2e

Percent 
Reduction

0.00 0.00 0.00 0.00

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2ROG NOx CO SO2 Fugitive 
PM10

0.0000 0.7833 0.0000 2,727.895
8

0.1505 0.7724 0.9229 0.0399 0.7106 0.7505Total 1.8150 20.5124 10.1593 0.0264

0.0000 0.7833 0.0000 2,727.895
8

0.1505 0.7724 0.9229 0.0399 0.7106 0.75052016 1.8150 20.5124 10.1593 0.0264

Total CO2 CH4 N2O CO2e

Year lb/day lb/day

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

Mitigated Construction

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM2.5 
Total

Bio- CO2 NBio- 
CO2
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0.4661 1,555.177
6

0.4629 0.4629 0.4259 0.4259Total 1.0650 12.2695 5.7142 0.0149

0.4661 1,555.177
6

0.4629 0.4629 0.4259 0.4259Off-Road 1.0650 12.2695 5.7142 0.0149

NBio- 
CO2

Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Exhaust 
PM10

PM10 
Total

Bio- CO2

3.1 Mitigation Measures Construction

3.2 Site Preparation - 2016
Unmitigated Construction On-Site

ROG NOx CO SO2 Fugitive 
PM10

19.80 7.90

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

20.00 LD_Mix HDT_Mix HHDT

7.90 20.00 LD_Mix HDT_Mix HHDT

Grading 2 5.00 0.00 0.00

Site Preparation 2 5.00 0.00 0.00 19.80

Worker Trip 
Length

Vendor Trip 
Length

Hauling Trip 
Length

Worker Vehicle 
Class

Vendor 
Vehicle Class

Hauling 
Vehicle Class

Trips and VMT

Phase Name Offroad Equipment 
Count

Worker Trip 
Number

Vendor Trip 
Number

Hauling Trip 
Number

Grading Off-Highway Trucks 2 4.00 300 0.38

Load Factor

Site Preparation Off-Highway Trucks 2 6.00 300 0.38

OffRoad Equipment

Phase Name Offroad Equipment Type Amount Usage Hours Horse Power
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0.0000 0.4661 1,555.177
6

0.4629 0.4629 0.4259 0.4259Total 1.0650 12.2695 5.7142 0.0149

0.0000 0.4661 1,555.177
6

0.4629 0.4629 0.4259 0.4259Off-Road 1.0650 12.2695 5.7142 0.0149

Total CO2 CH4 N2O CO2e

Category lb/day lb/day

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

Mitigated Construction On-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM2.5 
Total

Bio- CO2 NBio- 
CO2

3.1700e-
003

67.96660.0753 4.6000e-
004

0.0757 0.0200 4.2000e-
004

0.0204Total 0.0200 0.0316 0.3178 8.2000e-
004

3.1700e-
003

67.96660.0753 4.6000e-
004

0.0757 0.0200 4.2000e-
004

0.0204Worker 0.0200 0.0316 0.3178 8.2000e-
004

0.0000 0.00000.0000 0.0000 0.0000 0.0000 0.0000 0.0000Vendor 0.0000 0.0000 0.0000 0.0000

0.0000 0.00000.0000 0.0000 0.0000 0.0000 0.0000 0.0000Hauling 0.0000 0.0000 0.0000 0.0000

Total CO2 CH4 N2O CO2e

Category lb/day lb/day

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

Unmitigated Construction Off-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM2.5 
Total

Bio- CO2 NBio- 
CO2
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0.3108 1,036.785
1

0.3086 0.3086 0.2839 0.2839Total 0.7100 8.1796 3.8094 9.9200e-
003

0.3108 1,036.785
1

0.3086 0.3086 0.2839 0.2839Off-Road 0.7100 8.1796 3.8094 9.9200e-
003

Total CO2 CH4 N2O CO2e

Category lb/day lb/day

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

Unmitigated Construction On-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM2.5 
Total

Bio- CO2 NBio- 
CO2

3.3 Grading - 2016

3.1700e-
003

67.96660.0753 4.6000e-
004

0.0757 0.0200 4.2000e-
004

0.0204Total 0.0200 0.0316 0.3178 8.2000e-
004

3.1700e-
003

67.96660.0753 4.6000e-
004

0.0757 0.0200 4.2000e-
004

0.0204Worker 0.0200 0.0316 0.3178 8.2000e-
004

0.0000 0.00000.0000 0.0000 0.0000 0.0000 0.0000 0.0000Vendor 0.0000 0.0000 0.0000 0.0000

0.0000 0.00000.0000 0.0000 0.0000 0.0000 0.0000 0.0000Hauling 0.0000 0.0000 0.0000 0.0000

Total CO2 CH4 N2O CO2e

Category lb/day lb/day

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

Mitigated Construction Off-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM2.5 
Total

Bio- CO2 NBio- 
CO2
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0.0000 0.3108 1,036.785
1

0.3086 0.3086 0.2839 0.2839Total 0.7100 8.1796 3.8094 9.9200e-
003

0.0000 0.3108 1,036.785
1

0.3086 0.3086 0.2839 0.2839Off-Road 0.7100 8.1796 3.8094 9.9200e-
003

Total CO2 CH4 N2O CO2e

Category lb/day lb/day

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

Mitigated Construction On-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM2.5 
Total

Bio- CO2 NBio- 
CO2

3.1700e-
003

67.96660.0753 4.6000e-
004

0.0757 0.0200 4.2000e-
004

0.0204Total 0.0200 0.0316 0.3178 8.2000e-
004

3.1700e-
003

67.96660.0753 4.6000e-
004

0.0757 0.0200 4.2000e-
004

0.0204Worker 0.0200 0.0316 0.3178 8.2000e-
004

0.0000 0.00000.0000 0.0000 0.0000 0.0000 0.0000 0.0000Vendor 0.0000 0.0000 0.0000 0.0000

0.0000 0.00000.0000 0.0000 0.0000 0.0000 0.0000 0.0000Hauling 0.0000 0.0000 0.0000 0.0000

Total CO2 CH4 N2O CO2e

Category lb/day lb/day

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

Unmitigated Construction Off-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM2.5 
Total

Bio- CO2 NBio- 
CO2
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3.1700e-
003

67.96660.0753 4.6000e-
004

0.0757 0.0200 4.2000e-
004

0.0204Total 0.0200 0.0316 0.3178 8.2000e-
004

3.1700e-
003

67.96660.0753 4.6000e-
004

0.0757 0.0200 4.2000e-
004

0.0204Worker 0.0200 0.0316 0.3178 8.2000e-
004

0.0000 0.00000.0000 0.0000 0.0000 0.0000 0.0000 0.0000Vendor 0.0000 0.0000 0.0000 0.0000

0.0000 0.00000.0000 0.0000 0.0000 0.0000 0.0000 0.0000Hauling 0.0000 0.0000 0.0000 0.0000

Total CO2 CH4 N2O CO2e

Category lb/day lb/day

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

Mitigated Construction Off-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM2.5 
Total

Bio- CO2 NBio- 
CO2

8 of 8



1.3 User Entered Comments & Non-Default Data

Project Characteristics - 

Land Use - .

Construction Phase - Per project description

Off-road Equipment - info provided by engineers

Off-road Equipment - Info from engineers

CO2 Intensity 
(lb/MWhr)

630.89 CH4 Intensity 
(lb/MWhr)

0.029 N2O Intensity 
(lb/MWhr)

0.006

28

Climate Zone 10 Operational Year 2022

Utility Company Southern California Edison

1.2 Other Project Characteristics

Urbanization Rural Wind Speed (m/s) 2.4 Precipitation Freq (Days)

Population

User Defined Industrial 1.00 User Defined Unit 1.00 0.00 0

1.1 Land Usage

Land Uses Size Metric Lot Acreage Floor Surface Area

CalEEMod Version: CalEEMod.2013.2.2 Page 1 of 1 Date: 5/24/2016 12:55 PM

OCWD Prado Sediment Removal Phase 1
Riverside-South Coast County, Annual

1.0 Project Characteristics
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0.0000 0.0107 0.0000 37.14592.2200e-
003

0.0116 0.0138 5.9000e-
004

0.0107 0.0113Total 0.0272 0.3077 0.1527 4.0000e-
004

0.0000 0.0107 0.0000 37.14592.2200e-
003

0.0116 0.0138 5.9000e-
004

0.0107 0.01132016 0.0272 0.3077 0.1527 4.0000e-
004

CH4 N2O CO2e

Year tons/yr MT/yr

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2

Unmitigated Construction

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

tblProjectCharacteristics UrbanizationLevel Urban Rural

2.0 Emissions Summary

2.1 Overall Construction

NBio- 
CO2

Total CO2

tblOffRoadEquipment OffRoadEquipmentType Off-Highway Trucks

tblProjectCharacteristics OperationalYear 2014 2022

tblOffRoadEquipment LoadFactor 0.38 0.38

tblOffRoadEquipment OffRoadEquipmentType Off-Highway Trucks

tblOffRoadEquipment HorsePower 400.00 300.00

tblOffRoadEquipment LoadFactor 0.38 0.38

tblLandUse LotAcreage 0.00 1.00

tblOffRoadEquipment HorsePower 400.00 300.00

tblConstructionPhase PhaseEndDate 12/30/2016 12/31/2016

tblConstructionPhase PhaseStartDate 1/1/2017 11/20/2016

tblConstructionPhase NumDays 1.00 30.00

tblConstructionPhase PhaseEndDate 2/10/2017 12/30/2016

Table Name Column Name Default Value New Value

tblConstructionPhase NumDays 2.00 30.00
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30

Acres of Grading (Site Preparation Phase): 0

Acres of Grading (Grading Phase): 0

Acres of Paving: 0

Residential Indoor: 0; Residential Outdoor: 0; Non-Residential Indoor: 0; Non-Residential Outdoor: 0 (Architectural Coating – sqft)

2 Grading Grading 11/20/2016 12/30/2016 5

Num Days Phase Description

1 Site Preparation Site Preparation 11/20/2016 12/31/2016 5 30

0.00 0.00

3.0 Construction Detail

Construction Phase

Phase 
Number

Phase Name Phase Type Start Date End Date Num Days 
Week

0.00 0.00 0.000.00 0.00 0.00 0.00 0.00 0.00 0.00

NBio-CO2 Total CO2 CH4 N20 CO2e

Percent 
Reduction

0.00 0.00 0.00 0.00

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2ROG NOx CO SO2 Fugitive 
PM10

0.0000 0.0107 0.0000 37.14582.2200e-
003

0.0116 0.0138 5.9000e-
004

0.0107 0.0113Total 0.0272 0.3077 0.1527 4.0000e-
004

0.0000 0.0107 0.0000 37.14582.2200e-
003

0.0116 0.0138 5.9000e-
004

0.0107 0.01132016 0.0272 0.3077 0.1527 4.0000e-
004

Total CO2 CH4 N2O CO2e

Year tons/yr MT/yr

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

Mitigated Construction

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM2.5 
Total

Bio- CO2 NBio- 
CO2
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0.0000 6.3400e-
003

0.0000 21.16256.9400e-
003

6.9400e-
003

6.3900e-
003

6.3900e-
003

Total 0.0160 0.1840 0.0857 2.2000e-
004

0.0000 6.3400e-
003

0.0000 21.16256.9400e-
003

6.9400e-
003

6.3900e-
003

6.3900e-
003

Off-Road 0.0160 0.1840 0.0857 2.2000e-
004

NBio- 
CO2

Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Exhaust 
PM10

PM10 
Total

Bio- CO2

3.1 Mitigation Measures Construction

3.2 Site Preparation - 2016
Unmitigated Construction On-Site

ROG NOx CO SO2 Fugitive 
PM10

19.80 7.90

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

20.00 LD_Mix HDT_Mix HHDT

7.90 20.00 LD_Mix HDT_Mix HHDT

Grading 2 5.00 0.00 0.00

Site Preparation 2 5.00 0.00 0.00 19.80

Worker Trip 
Length

Vendor Trip 
Length

Hauling Trip 
Length

Worker Vehicle 
Class

Vendor 
Vehicle Class

Hauling 
Vehicle Class

Trips and VMT

Phase Name Offroad Equipment 
Count

Worker Trip 
Number

Vendor Trip 
Number

Hauling Trip 
Number

Grading Off-Highway Trucks 2 4.00 300 0.38

Load Factor

Site Preparation Off-Highway Trucks 2 6.00 300 0.38

OffRoad Equipment

Phase Name Offroad Equipment Type Amount Usage Hours Horse Power
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0.0000 6.3400e-
003

0.0000 21.16256.9400e-
003

6.9400e-
003

6.3900e-
003

6.3900e-
003

Total 0.0160 0.1840 0.0857 2.2000e-
004

0.0000 6.3400e-
003

0.0000 21.16256.9400e-
003

6.9400e-
003

6.3900e-
003

6.3900e-
003

Off-Road 0.0160 0.1840 0.0857 2.2000e-
004

Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

Mitigated Construction On-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

0.0000

PM2.5 
Total

Bio- CO2 NBio- 
CO2

4.0000e-
005

0.0000 0.93751.1100e-
003

1.0000e-
005

1.1200e-
003

2.9000e-
004

1.0000e-
005

3.0000e-
004

Total 2.8000e-
004

5.0000e-
004

4.9400e-
003

1.0000e-
005

0.0000 4.0000e-
005

0.0000 0.93751.1100e-
003

1.0000e-
005

1.1200e-
003

2.9000e-
004

1.0000e-
005

3.0000e-
004

Worker 2.8000e-
004

5.0000e-
004

4.9400e-
003

1.0000e-
005

0.0000 0.0000 0.0000 0.00000.0000 0.0000 0.0000 0.0000 0.0000 0.0000Vendor 0.0000 0.0000 0.0000 0.0000

0.0000 0.0000 0.0000 0.00000.0000 0.0000 0.0000 0.0000 0.0000 0.0000Hauling 0.0000 0.0000 0.0000 0.0000

Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

Unmitigated Construction Off-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM2.5 
Total

Bio- CO2 NBio- 
CO2
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0.0000 4.2300e-
003

0.0000 14.10834.6300e-
003

4.6300e-
003

4.2600e-
003

4.2600e-
003

Total 0.0107 0.1227 0.0571 1.5000e-
004

0.0000 4.2300e-
003

0.0000 14.10834.6300e-
003

4.6300e-
003

4.2600e-
003

4.2600e-
003

Off-Road 0.0107 0.1227 0.0571 1.5000e-
004

Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

Unmitigated Construction On-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

0.0000

PM2.5 
Total

Bio- CO2 NBio- 
CO2

3.3 Grading - 2016

4.0000e-
005

0.0000 0.93751.1100e-
003

1.0000e-
005

1.1200e-
003

2.9000e-
004

1.0000e-
005

3.0000e-
004

Total 2.8000e-
004

5.0000e-
004

4.9400e-
003

1.0000e-
005

0.0000 4.0000e-
005

0.0000 0.93751.1100e-
003

1.0000e-
005

1.1200e-
003

2.9000e-
004

1.0000e-
005

3.0000e-
004

Worker 2.8000e-
004

5.0000e-
004

4.9400e-
003

1.0000e-
005

0.0000 0.0000 0.0000 0.00000.0000 0.0000 0.0000 0.0000 0.0000 0.0000Vendor 0.0000 0.0000 0.0000 0.0000

0.0000 0.0000 0.0000 0.00000.0000 0.0000 0.0000 0.0000 0.0000 0.0000Hauling 0.0000 0.0000 0.0000 0.0000

Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

Mitigated Construction Off-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM2.5 
Total

Bio- CO2 NBio- 
CO2
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0.0000 4.2300e-
003

0.0000 14.10834.6300e-
003

4.6300e-
003

4.2600e-
003

4.2600e-
003

Total 0.0107 0.1227 0.0571 1.5000e-
004

0.0000 4.2300e-
003

0.0000 14.10834.6300e-
003

4.6300e-
003

4.2600e-
003

4.2600e-
003

Off-Road 0.0107 0.1227 0.0571 1.5000e-
004

Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

Mitigated Construction On-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

0.0000

PM2.5 
Total

Bio- CO2 NBio- 
CO2

4.0000e-
005

0.0000 0.93751.1100e-
003

1.0000e-
005

1.1200e-
003

2.9000e-
004

1.0000e-
005

3.0000e-
004

Total 2.8000e-
004

5.0000e-
004

4.9400e-
003

1.0000e-
005

0.0000 4.0000e-
005

0.0000 0.93751.1100e-
003

1.0000e-
005

1.1200e-
003

2.9000e-
004

1.0000e-
005

3.0000e-
004

Worker 2.8000e-
004

5.0000e-
004

4.9400e-
003

1.0000e-
005

0.0000 0.0000 0.0000 0.00000.0000 0.0000 0.0000 0.0000 0.0000 0.0000Vendor 0.0000 0.0000 0.0000 0.0000

0.0000 0.0000 0.0000 0.00000.0000 0.0000 0.0000 0.0000 0.0000 0.0000Hauling 0.0000 0.0000 0.0000 0.0000

Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

Unmitigated Construction Off-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM2.5 
Total

Bio- CO2 NBio- 
CO2

7 of 8



4.0000e-
005

0.0000 0.93751.1100e-
003

1.0000e-
005

1.1200e-
003

2.9000e-
004

1.0000e-
005

3.0000e-
004

0.0000Total 2.8000e-
004

5.0000e-
004

4.9400e-
003

1.0000e-
005

0.0000 4.0000e-
005

0.0000 0.93751.1100e-
003

1.0000e-
005

1.1200e-
003

2.9000e-
004

1.0000e-
005

3.0000e-
004

Worker 2.8000e-
004

5.0000e-
004

4.9400e-
003

1.0000e-
005

0.0000 0.0000 0.0000 0.00000.0000 0.0000 0.0000 0.0000 0.0000 0.0000Vendor 0.0000 0.0000 0.0000 0.0000

0.0000 0.0000 0.0000 0.00000.0000 0.0000 0.0000 0.0000 0.0000 0.0000Hauling 0.0000 0.0000 0.0000 0.0000

Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

Mitigated Construction Off-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM2.5 
Total

Bio- CO2 NBio- 
CO2
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Trips and VMT - Default plus 2 based on equipment list

Grading - 12 acres based on project acreage

Construction Off-road Equipment Mitigation - 

1.3 User Entered Comments & Non-Default Data

Project Characteristics - 

Land Use - Acreage provided by engineers

Construction Phase - Total days based on info provided by engineers

Off-road Equipment - Based on equipment list provided by engineers

Off-road Equipment - based on equipment list provided by engineers

CO2 Intensity 
(lb/MWhr)

630.89 CH4 Intensity 
(lb/MWhr)

0.029 N2O Intensity 
(lb/MWhr)

0.006

28

Climate Zone 10 Operational Year 2022

Utility Company Southern California Edison

1.2 Other Project Characteristics

Urbanization Rural Wind Speed (m/s) 2.4 Precipitation Freq (Days)

Population

User Defined Industrial 1.00 User Defined Unit 12.00 0.00 0

1.1 Land Usage

Land Uses Size Metric Lot Acreage Floor Surface Area

CalEEMod Version: CalEEMod.2013.2.2 Page 1 of 1 Date: 5/24/2016 12:58 PM

OCWD Prado Sedimental Removal Project Phase 2
Riverside-South Coast County, Winter

1.0 Project Characteristics
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tblTripsAndVMT WorkerTripNumber 40.00 42.00

tblTripsAndVMT WorkerTripNumber 8.00 10.00

tblProjectCharacteristics OperationalYear 2014 2022

tblProjectCharacteristics UrbanizationLevel Urban Rural

tblOffRoadEquipment OffRoadEquipmentUnitAmount 3.00 2.00

tblOffRoadEquipment OffRoadEquipmentUnitAmount 2.00 1.00

tblOffRoadEquipment HorsePower 199.00 250.00

tblOffRoadEquipment HorsePower 64.00 200.00

tblOffRoadEquipment HorsePower 400.00 350.00

tblOffRoadEquipment HorsePower 171.00 300.00

tblOffRoadEquipment HorsePower 400.00 350.00

tblOffRoadEquipment HorsePower 400.00 350.00

tblOffRoadEquipment HorsePower 16.00 350.00

tblOffRoadEquipment HorsePower 162.00 200.00

tblOffRoadEquipment HorsePower 255.00 250.00

tblOffRoadEquipment HorsePower 97.00 350.00

tblLandUse LotAcreage 0.00 12.00

tblOffRoadEquipment HorsePower 255.00 250.00

tblGrading AcresOfGrading 0.00 12.00

tblGrading AcresOfGrading 0.00 12.00

tblConstructionPhase NumDays 30.00 10.00

tblConstructionPhase NumDays 10.00 80.00

Table Name Column Name Default Value New Value
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0.00 0.00 0.00 0.00 0.0052.29 0.00 42.03 53.65 0.00 37.69 0.00

NBio-CO2 Total CO2 CH4 N20 CO2e

Percent 
Reduction

0.00 0.00 0.00 0.00

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2ROG NOx CO SO2 Fugitive 
PM10

0.0000 2.6395 0.0000 9,138.081
7

6.1237 3.1325 9.2561 3.1546 2.8819 6.0365Total 6.8274 77.9492 34.3671 0.0903

0.0000 2.6395 0.0000 9,138.081
7

6.1237 3.1325 9.2561 3.1546 2.8819 6.03652017 6.8274 77.9492 34.3671 0.0903

Total CO2 CH4 N2O CO2e

Year lb/day lb/day

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

Mitigated Construction

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

0.0000

PM2.5 
Total

Bio- CO2 NBio- 
CO2

2.6395 0.0000 9,138.081
7

12.8354 3.1325 15.9679 6.8053 2.8819 9.6872Total 6.8274 77.9492 34.3671 0.0903

0.0000 2.6395 0.0000 9,138.081
7

12.8354 3.1325 15.9679 6.8053 2.8819 9.68722017 6.8274 77.9492 34.3671 0.0903

NBio- 
CO2

Total CO2 CH4 N2O CO2e

Year lb/day lb/day

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2

2.0 Emissions Summary

2.1 Overall Construction (Maximum Daily Emission)
Unmitigated Construction

ROG NOx CO SO2 Fugitive 
PM10
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Phase 2B: Grading Tractors/Loaders/Backhoes 1 8.00 350 0.37

Phase 2B: Grading Rubber Tired Dozers 1 8.00 250 0.40

Phase 2B: Grading Off-Highway Trucks 1 8.00 350 0.38

Phase 2A: Clearing and Grubbing Skid Steer Loaders 2 8.00 200 0.37

Phase 2A: Clearing and Grubbing Rubber Tired Loaders 1 8.00 250 0.36

Phase 2A: Clearing and Grubbing Rubber Tired Dozers 2 8.00 250 0.40

Phase 2A: Clearing and Grubbing Other Construction Equipment 1 8.00 300 0.42

Phase 2A: Clearing and Grubbing Off-Highway Trucks 1 8.00 350 0.38

Phase 2A: Clearing and Grubbing Off-Highway Trucks 2 8.00 350 0.38

Phase 2A: Clearing and Grubbing Excavators 2 8.00 200 0.38

Load Factor

Phase 2A: Clearing and Grubbing Dumpers/Tenders 5 8.00 350 0.38

OffRoad Equipment

Phase Name Offroad Equipment Type Amount Usage Hours Horse Power

10

Acres of Grading (Site Preparation Phase): 0

Acres of Grading (Grading Phase): 0

Acres of Paving: 0

Residential Indoor: 0; Residential Outdoor: 0; Non-Residential Indoor: 0; Non-Residential Outdoor: 0 (Architectural Coating – sqft)

2 Phase 2B: Grading Grading 10/21/2017 11/3/2017 5

Num Days Phase Description

1 Phase 2A: Clearing and Grubbing Site Preparation 7/1/2017 10/20/2017 5 80

3.0 Construction Detail

Construction Phase

Phase 
Number

Phase Name Phase Type Start Date End Date Num Days 
Week
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2.6151 8,589.856
4

6.6376 2.8784 9.5161

8,589.856
4

Total 6.6781 77.7109 31.9767 0.0835 12.2033 3.1287 15.3320

2.8784 2.61510.0835 3.1287 3.1287 2.8784

0.0000

Off-Road 6.6781 77.7109 31.9767

0.0000 12.2033 6.6376 0.0000 6.6376

Category lb/day lb/day

Fugitive Dust 12.2033

Bio- CO2 NBio- 
CO2

Total CO2 CH4 N2O CO2eFugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

3.1 Mitigation Measures Construction

Water Exposed Area

3.2 Phase 2A: Clearing and Grubbing - 2017
Unmitigated Construction On-Site

ROG NOx CO SO2

19.80 7.90 20.00 LD_Mix HDT_Mix HHDT

7.90 20.00 LD_Mix HDT_Mix HHDT

Phase 2B: Grading 3 10.00 0.00 0.00

Phase 2A: Clearing 
and Grubbing

16 42.00 0.00 0.00 19.80

Worker Trip 
Length

Vendor Trip 
Length

Hauling Trip 
Length

Worker Vehicle 
Class

Vendor 
Vehicle Class

Hauling 
Vehicle Class

Trips and VMT

Phase Name Offroad Equipment 
Count

Worker Trip 
Number

Vendor Trip 
Number

Hauling Trip 
Number
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0.0000 2.6151 8,589.856
4

5.4915 3.1287 8.6202 2.9869 2.8784 5.8654Total 6.6781 77.7109 31.9767 0.0835

0.0000 2.6151 8,589.856
4

3.1287 3.1287 2.8784 2.8784Off-Road 6.6781 77.7109 31.9767 0.0835

0.00005.4915 0.0000 5.4915 2.9869 0.0000 2.9869Fugitive Dust

Total CO2 CH4 N2O CO2e

Category lb/day lb/day

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

Mitigated Construction On-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM2.5 
Total

Bio- CO2 NBio- 
CO2

0.0244 548.22530.6322 3.7300e-
003

0.6359 0.1676 3.4400e-
003

0.1711Total 0.1493 0.2383 2.3903 6.8800e-
003

0.0244 548.22530.6322 3.7300e-
003

0.6359 0.1676 3.4400e-
003

0.1711Worker 0.1493 0.2383 2.3903 6.8800e-
003

0.0000 0.00000.0000 0.0000 0.0000 0.0000 0.0000 0.0000Vendor 0.0000 0.0000 0.0000 0.0000

0.0000 0.00000.0000 0.0000 0.0000 0.0000 0.0000 0.0000

CO2e

Category lb/day lb/day

Hauling 0.0000 0.0000 0.0000 0.0000

PM2.5 
Total

Bio- CO2 NBio- 
CO2

Total CO2 CH4 N2OSO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

Unmitigated Construction Off-Site

ROG NOx CO
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0.9793 3,216.773
9

7.2947 1.2604 8.5551 3.4476 1.1595 4.6072Total 2.6304 30.1049 12.7533 0.0313

0.9793 3,216.773
9

1.2604 1.2604 1.1595 1.1595Off-Road 2.6304 30.1049 12.7533 0.0313

0.00007.2947 0.0000 7.2947 3.4476 0.0000 3.4476Fugitive Dust

Total CO2 CH4 N2O CO2e

Category lb/day lb/day

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

Unmitigated Construction On-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM2.5 
Total

Bio- CO2 NBio- 
CO2

3.3 Phase 2B: Grading - 2017

0.0244 548.22530.6322 3.7300e-
003

0.6359 0.1676 3.4400e-
003

0.1711Total 0.1493 0.2383 2.3903 6.8800e-
003

0.0244 548.22530.6322 3.7300e-
003

0.6359 0.1676 3.4400e-
003

0.1711Worker 0.1493 0.2383 2.3903 6.8800e-
003

0.0000 0.00000.0000 0.0000 0.0000 0.0000 0.0000 0.0000Vendor 0.0000 0.0000 0.0000 0.0000

0.0000 0.00000.0000 0.0000 0.0000 0.0000 0.0000 0.0000Hauling 0.0000 0.0000 0.0000 0.0000

Total CO2 CH4 N2O CO2e

Category lb/day lb/day

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

Mitigated Construction Off-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM2.5 
Total

Bio- CO2 NBio- 
CO2
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0.0000 0.9793 3,216.773
9

3.2826 1.2604 4.5430 1.5514 1.1595 2.7110Total 2.6304 30.1049 12.7533 0.0313

0.0000 0.9793 3,216.773
9

1.2604 1.2604 1.1595 1.1595Off-Road 2.6304 30.1049 12.7533 0.0313

0.00003.2826 0.0000 3.2826 1.5514 0.0000 1.5514Fugitive Dust

Total CO2 CH4 N2O CO2e

Category lb/day lb/day

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

Mitigated Construction On-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM2.5 
Total

Bio- CO2 NBio- 
CO2

5.8200e-
003

130.52980.1505 8.9000e-
004

0.1514 0.0399 8.2000e-
004

0.0407Total 0.0355 0.0567 0.5691 1.6400e-
003

5.8200e-
003

130.52980.1505 8.9000e-
004

0.1514 0.0399 8.2000e-
004

0.0407Worker 0.0355 0.0567 0.5691 1.6400e-
003

0.0000 0.00000.0000 0.0000 0.0000 0.0000 0.0000 0.0000Vendor 0.0000 0.0000 0.0000 0.0000

0.0000 0.00000.0000 0.0000 0.0000 0.0000 0.0000 0.0000Hauling 0.0000 0.0000 0.0000 0.0000

Total CO2 CH4 N2O CO2e

Category lb/day lb/day

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

Unmitigated Construction Off-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM2.5 
Total

Bio- CO2 NBio- 
CO2
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5.8200e-
003

130.52980.1505 8.9000e-
004

0.1514 0.0399 8.2000e-
004

0.0407Total 0.0355 0.0567 0.5691 1.6400e-
003

5.8200e-
003

130.52980.1505 8.9000e-
004

0.1514 0.0399 8.2000e-
004

0.0407Worker 0.0355 0.0567 0.5691 1.6400e-
003

0.0000 0.00000.0000 0.0000 0.0000 0.0000 0.0000 0.0000Vendor 0.0000 0.0000 0.0000 0.0000

0.0000 0.00000.0000 0.0000 0.0000 0.0000 0.0000 0.0000Hauling 0.0000 0.0000 0.0000 0.0000

Total CO2 CH4 N2O CO2e

Category lb/day lb/day

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

Mitigated Construction Off-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM2.5 
Total

Bio- CO2 NBio- 
CO2
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Trips and VMT - Default plus 2 based on equipment list

Grading - 12 acres based on project acreage

Construction Off-road Equipment Mitigation - 

1.3 User Entered Comments & Non-Default Data

Project Characteristics - 

Land Use - Acreage provided by engineers

Construction Phase - Total days based on info provided by engineers

Off-road Equipment - Based on equipment list provided by engineers

Off-road Equipment - based on equipment list provided by engineers

CO2 Intensity 
(lb/MWhr)

630.89 CH4 Intensity 
(lb/MWhr)

0.029 N2O Intensity 
(lb/MWhr)

0.006

28

Climate Zone 10 Operational Year 2022

Utility Company Southern California Edison

1.2 Other Project Characteristics

Urbanization Rural Wind Speed (m/s) 2.4 Precipitation Freq (Days)

Population

User Defined Industrial 1.00 User Defined Unit 12.00 0.00 0

1.1 Land Usage

Land Uses Size Metric Lot Acreage Floor Surface Area

CalEEMod Version: CalEEMod.2013.2.2 Page 1 of 1 Date: 5/24/2016 3:26 PM

OCWD Prado Sedimental Removal Project Phase 2
Riverside-South Coast County, Annual

1.0 Project Characteristics
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tblOffRoadEquipment PhaseName Phase 2A: Clearing and Grubbing

tblOffRoadEquipment PhaseName Phase 2A: Clearing and Grubbing

tblOffRoadEquipment PhaseName Phase 2A: Clearing and Grubbing

tblOffRoadEquipment OffRoadEquipmentUnitAmount 0.00 1.00

tblOffRoadEquipment PhaseName Phase 2A: Clearing and Grubbing

tblOffRoadEquipment OffRoadEquipmentUnitAmount 0.00 1.00

tblOffRoadEquipment OffRoadEquipmentUnitAmount 0.00 1.00

tblOffRoadEquipment OffRoadEquipmentUnitAmount 0.00 1.00

tblOffRoadEquipment OffRoadEquipmentUnitAmount 0.00 1.00

tblOffRoadEquipment OffRoadEquipmentUnitAmount 0.00 5.00

tblOffRoadEquipment OffRoadEquipmentUnitAmount 0.00 1.00

tblOffRoadEquipment OffRoadEquipmentUnitAmount 3.00 1.00

tblOffRoadEquipment OffRoadEquipmentUnitAmount 2.00 1.00

tblOffRoadEquipment HorsePower 199.00 250.00

tblOffRoadEquipment HorsePower 64.00 200.00

tblOffRoadEquipment HorsePower 400.00 350.00

tblOffRoadEquipment HorsePower 171.00 300.00

tblOffRoadEquipment HorsePower 400.00 350.00

tblOffRoadEquipment HorsePower 400.00 350.00

tblOffRoadEquipment HorsePower 16.00 350.00

tblOffRoadEquipment HorsePower 162.00 200.00

tblOffRoadEquipment HorsePower 255.00 250.00

tblOffRoadEquipment HorsePower 97.00 350.00

tblLandUse LotAcreage 0.00 12.00

tblOffRoadEquipment HorsePower 255.00 250.00

tblGrading AcresOfGrading 0.00 12.00

tblGrading AcresOfGrading 0.00 12.00

tblConstructionPhase NumDays 30.00 10.00

tblConstructionPhase NumDays 10.00 80.00

Table Name Column Name Default Value New Value
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0.0000 0.0458 0.0000 168.33410.5502 0.0556 0.6058 0.2895 0.0511 0.3407Total 0.1256 1.4124 0.6978 1.8700e-
003

0.0000 0.0458 0.0000 168.33410.5502 0.0556 0.6058 0.2895 0.0511 0.34072017 0.1256 1.4124 0.6978 1.8700e-
003

CH4 N2O CO2e

Year tons/yr MT/yr

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2

Unmitigated Construction

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

tblTripsAndVMT WorkerTripNumber 8.00 10.00

2.0 Emissions Summary

2.1 Overall Construction

NBio- 
CO2

Total CO2

tblProjectCharacteristics UrbanizationLevel Urban Rural

tblTripsAndVMT WorkerTripNumber 40.00 42.00

tblOffRoadEquipment UsageHours 8.00 5.00

tblProjectCharacteristics OperationalYear 2014 2022

tblOffRoadEquipment PhaseName Phase 2A: Clearing and Grubbing

tblOffRoadEquipment PhaseName Phase 2A: Clearing and Grubbing

tblOffRoadEquipment PhaseName Phase 2A: Clearing and Grubbing
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10

Acres of Grading (Site Preparation Phase): 0

Acres of Grading (Grading Phase): 0

Acres of Paving: 0

Residential Indoor: 0; Residential Outdoor: 0; Non-Residential Indoor: 0; Non-Residential Outdoor: 0 (Architectural Coating – sqft)

2 Phase 2B: Grading Grading 10/21/2017 11/3/2017 5

Num Days Phase Description

1 Phase 2A: Clearing and Grubbing Site Preparation 7/1/2017 10/20/2017 5 80

0.00 0.00

3.0 Construction Detail

Construction Phase

Phase 
Number

Phase Name Phase Type Start Date End Date Num Days 
Week

0.00 0.00 0.0052.44 0.00 47.63 53.71 0.00 45.65 0.00

NBio-CO2 Total CO2 CH4 N20 CO2e

Percent 
Reduction

0.00 0.00 0.00 0.00

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2ROG NOx CO SO2 Fugitive 
PM10

0.0000 0.0458 0.0000 168.33400.2617 0.0556 0.3173 0.1340 0.0511 0.1852Total 0.1256 1.4124 0.6978 1.8700e-
003

0.0000 0.0458 0.0000 168.33400.2617 0.0556 0.3173 0.1340 0.0511 0.18522017 0.1256 1.4124 0.6978 1.8700e-
003

Total CO2 CH4 N2O CO2e

Year tons/yr MT/yr

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

Mitigated Construction

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM2.5 
Total

Bio- CO2 NBio- 
CO2
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19.80 7.90 20.00 LD_Mix HDT_Mix HHDT

7.90 20.00 LD_Mix HDT_Mix HHDT

Phase 2B: Grading 3 10.00 0.00 0.00

Phase 2A: Clearing 
and Grubbing

16 42.00 0.00 0.00 19.80

Worker Trip 
Length

Vendor Trip 
Length

Hauling Trip 
Length

Worker Vehicle 
Class

Vendor 
Vehicle Class

Hauling 
Vehicle Class

Trips and VMT

Phase Name Offroad Equipment 
Count

Worker Trip 
Number

Vendor Trip 
Number

Hauling Trip 
Number

Phase 2B: Grading Tractors/Loaders/Backhoes 1 8.00 350 0.37

Phase 2B: Grading Rubber Tired Dozers 1 8.00 250 0.40

Phase 2B: Grading Off-Highway Trucks 1 8.00 350 0.38

Phase 2A: Clearing and Grubbing Skid Steer Loaders 1 6.00 200 0.37

Phase 2A: Clearing and Grubbing Rubber Tired Loaders 1 2.50 250 0.36

Phase 2A: Clearing and Grubbing Rubber Tired Dozers 1 5.00 250 0.40

Phase 2A: Clearing and Grubbing Other Construction Equipment 1 4.00 300 0.42

Phase 2A: Clearing and Grubbing Off-Highway Trucks 1 8.00 350 0.38

Phase 2A: Clearing and Grubbing Off-Highway Trucks 1 3.00 350 0.38

Phase 2A: Clearing and Grubbing Excavators 1 8.00 200 0.38

Load Factor

Phase 2A: Clearing and Grubbing Dumpers/Tenders 5 2.50 350 0.38

OffRoad Equipment

Phase Name Offroad Equipment Type Amount Usage Hours Horse Power
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0.0000 8.9000e-
004

0.0000 20.16610.0249 1.5000e-
004

0.0250 6.6000e-
003

1.4000e-
004

6.7400e-
003

Total 5.6500e-
003

9.9500e-
003

0.0991 2.8000e-
004

0.0000 8.9000e-
004

0.0000 20.16610.0249 1.5000e-
004

0.0250 6.6000e-
003

1.4000e-
004

6.7400e-
003

Worker 5.6500e-
003

9.9500e-
003

0.0991 2.8000e-
004

0.0000 0.0000 0.0000 0.00000.0000 0.0000 0.0000 0.0000 0.0000 0.0000Vendor 0.0000 0.0000 0.0000 0.0000

0.0000 0.0000 0.0000 0.00000.0000 0.0000 0.0000 0.0000 0.0000 0.0000

CO2e

Category tons/yr MT/yr

Hauling 0.0000 0.0000 0.0000 0.0000

PM2.5 
Total

Bio- CO2 NBio- 
CO2

Total CO2 CH4 N2OSO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

0.0405 0.0000 132.9768

Unmitigated Construction Off-Site

ROG NOx CO

0.2655 0.0452 0.3107 0.0000

132.9768

Total 0.1066 1.2517 0.5319 1.4200e-
003

0.4881 0.0491 0.5373

0.0452 0.0000 0.0405 0.00001.4200e-
003

0.0491 0.0491 0.0452

0.0000 0.0000 0.0000

Off-Road 0.1066 1.2517 0.5319

0.0000 0.4881 0.2655 0.0000 0.2655 0.0000

Category tons/yr MT/yr

Fugitive Dust 0.4881

Bio- CO2 NBio- 
CO2

Total CO2 CH4 N2O CO2eFugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

3.1 Mitigation Measures Construction

Water Exposed Area

3.2 Phase 2A: Clearing and Grubbing - 2017
Unmitigated Construction On-Site

ROG NOx CO SO2
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0.0000 8.9000e-
004

0.0000 20.16610.0249 1.5000e-
004

0.0250 6.6000e-
003

1.4000e-
004

6.7400e-
003

Total 5.6500e-
003

9.9500e-
003

0.0991 2.8000e-
004

0.0000 8.9000e-
004

0.0000 20.16610.0249 1.5000e-
004

0.0250 6.6000e-
003

1.4000e-
004

6.7400e-
003

Worker 5.6500e-
003

9.9500e-
003

0.0991 2.8000e-
004

0.0000 0.0000 0.0000 0.00000.0000 0.0000 0.0000 0.0000 0.0000 0.0000Vendor 0.0000 0.0000 0.0000 0.0000

0.0000 0.0000 0.0000 0.00000.0000 0.0000 0.0000 0.0000 0.0000 0.0000Hauling 0.0000 0.0000 0.0000 0.0000

Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

Mitigated Construction Off-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

0.0000

PM2.5 
Total

Bio- CO2 NBio- 
CO2

0.0405 0.0000 132.97660.2197 0.0491 0.2688 0.1195 0.0452 0.1647Total 0.1066 1.2517 0.5319 1.4200e-
003

0.0000 0.0405 0.0000 132.97660.0491 0.0491 0.0452 0.0452Off-Road 0.1066 1.2517 0.5319 1.4200e-
003

0.0000 0.0000 0.0000 0.00000.2197 0.0000 0.2197 0.1195 0.0000 0.1195Fugitive Dust

Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

Mitigated Construction On-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM2.5 
Total

Bio- CO2 NBio- 
CO2
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0.0000 3.0000e-
005

0.0000 0.60027.4000e-
004

0.0000 7.4000e-
004

2.0000e-
004

0.0000 2.0000e-
004

Total 1.7000e-
004

3.0000e-
004

2.9500e-
003

1.0000e-
005

0.0000 3.0000e-
005

0.0000 0.60027.4000e-
004

0.0000 7.4000e-
004

2.0000e-
004

0.0000 2.0000e-
004

Worker 1.7000e-
004

3.0000e-
004

2.9500e-
003

1.0000e-
005

0.0000 0.0000 0.0000 0.00000.0000 0.0000 0.0000 0.0000 0.0000 0.0000Vendor 0.0000 0.0000 0.0000 0.0000

0.0000 0.0000 0.0000 0.00000.0000 0.0000 0.0000 0.0000 0.0000 0.0000Hauling 0.0000 0.0000 0.0000 0.0000

Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

Unmitigated Construction Off-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

0.0000

PM2.5 
Total

Bio- CO2 NBio- 
CO2

4.4400e-
003

0.0000 14.59100.0365 6.3000e-
003

0.0428 0.0172 5.8000e-
003

0.0230Total 0.0132 0.1505 0.0638 1.6000e-
004

0.0000 4.4400e-
003

0.0000 14.59106.3000e-
003

6.3000e-
003

5.8000e-
003

5.8000e-
003

Off-Road 0.0132 0.1505 0.0638 1.6000e-
004

0.0000 0.0000 0.0000 0.00000.0365 0.0000 0.0365 0.0172 0.0000 0.0172Fugitive Dust

Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

Unmitigated Construction On-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM2.5 
Total

Bio- CO2 NBio- 
CO2

3.3 Phase 2B: Grading - 2017
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3.0000e-
005

0.0000 0.60027.4000e-
004

0.0000 7.4000e-
004

2.0000e-
004

0.0000 2.0000e-
004

0.0000Total 1.7000e-
004

3.0000e-
004

2.9500e-
003

1.0000e-
005

0.0000 3.0000e-
005

0.0000 0.60027.4000e-
004

0.0000 7.4000e-
004

2.0000e-
004

0.0000 2.0000e-
004

Worker 1.7000e-
004

3.0000e-
004

2.9500e-
003

1.0000e-
005

0.0000 0.0000 0.0000 0.00000.0000 0.0000 0.0000 0.0000 0.0000 0.0000Vendor 0.0000 0.0000 0.0000 0.0000

0.0000 0.0000 0.0000 0.00000.0000 0.0000 0.0000 0.0000 0.0000 0.0000Hauling 0.0000 0.0000 0.0000 0.0000

Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

Mitigated Construction Off-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

0.0000

PM2.5 
Total

Bio- CO2 NBio- 
CO2

4.4400e-
003

0.0000 14.59100.0164 6.3000e-
003

0.0227 7.7600e-
003

5.8000e-
003

0.0136Total 0.0132 0.1505 0.0638 1.6000e-
004

0.0000 4.4400e-
003

0.0000 14.59106.3000e-
003

6.3000e-
003

5.8000e-
003

5.8000e-
003

Off-Road 0.0132 0.1505 0.0638 1.6000e-
004

0.0000 0.0000 0.0000 0.00000.0164 0.0000 0.0164 7.7600e-
003

0.0000 7.7600e-
003

Fugitive Dust

Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

Mitigated Construction On-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM2.5 
Total

Bio- CO2 NBio- 
CO2
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Trips and VMT - Added 1 to default to account for worker truck trips

Grading - changed to default from 75

Construction Off-road Equipment Mitigation - 

1.3 User Entered Comments & Non-Default Data

Project Characteristics - 

Land Use - Information provided by engineers

Construction Phase - Schedule provided by engineers

Off-road Equipment - Equipment provided by engineers

Off-road Equipment - Equipment list provided by engineers

CO2 Intensity 
(lb/MWhr)

630.89 CH4 Intensity 
(lb/MWhr)

0.029 N2O Intensity 
(lb/MWhr)

0.006

28

Climate Zone 10 Operational Year 2022

Utility Company Southern California Edison

1.2 Other Project Characteristics

Urbanization Rural Wind Speed (m/s) 2.4 Precipitation Freq (Days)

Population

User Defined Industrial 1.00 User Defined Unit 45.00 0.00 0

1.1 Land Usage

Land Uses Size Metric Lot Acreage Floor Surface Area

CalEEMod Version: CalEEMod.2013.2.2 Page 1 of 1 Date: 5/24/2016 1:00 PM

OCWD Prado Sediment Removal Project Phase 3
Riverside-South Coast County, Winter

1.0 Project Characteristics
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tblTripsAndVMT WorkerTripNumber 18.00 1.00

tblProjectCharacteristics UrbanizationLevel Urban Rural

tblTripsAndVMT WorkerTripNumber 13.00 14.00

tblOffRoadEquipment OffRoadEquipmentUnitAmount 2.00 1.00

tblProjectCharacteristics OperationalYear 2014 2022

tblOffRoadEquipment HorsePower 97.00 350.00

tblOffRoadEquipment OffRoadEquipmentUnitAmount 1.00 2.00

tblOffRoadEquipment HorsePower 100.00 120.00

tblOffRoadEquipment HorsePower 255.00 250.00

tblOffRoadEquipment HorsePower 162.00 200.00

tblOffRoadEquipment HorsePower 400.00 350.00

tblOffRoadEquipment HorsePower 97.00 90.00

tblOffRoadEquipment HorsePower 85.00 200.00

tblOffRoadEquipment HorsePower 255.00 250.00

tblOffRoadEquipment HorsePower 361.00 490.00

tblConstructionPhase NumDays 75.00 30.00

tblLandUse LotAcreage 0.00 45.00

Table Name Column Name Default Value New Value
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0.00 0.00 0.00 0.00 0.0054.94 0.00 44.33 54.97 0.00 37.69 0.00

NBio-CO2 Total CO2 CH4 N20 CO2e

Percent 
Reduction

0.00 0.00 0.00 0.00

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2ROG NOx CO SO2 Fugitive 
PM10

8,836.8872 2.3407 0.0000 8,886.041
8

6.3894 3.3953 9.7847 3.0863 3.1420 6.2282Total 7.2325 80.2280 41.3531 0.0888

8,836.8872 2.3407 0.0000 8,886.041
8

6.3894 3.3953 9.7847 3.0863 3.1420 6.22822018 7.2325 80.2280 41.3531 0.0888

Total CO2 CH4 N2O CO2e

Year lb/day lb/day

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

Mitigated Construction

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

8,836.8872

PM2.5 
Total

Bio- CO2 NBio- 
CO2

2.3407 0.0000 8,886.041
8

14.1802 3.3953 17.5755 6.8535 3.1420 9.9954Total 7.2325 80.2280 41.3531 0.0888

8,836.8872 2.3407 0.0000 8,886.041
8

14.1802 3.3953 17.5755 6.8535 3.1420 9.99542018 7.2325 80.2280 41.3531 0.0888

CH4 N2O CO2e

Year lb/day lb/day

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2

Unmitigated Construction

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

2.0 Emissions Summary

2.1 Overall Construction (Maximum Daily Emission)

NBio- 
CO2

Total CO2
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19.80 7.90 20.00 LD_Mix HDT_Mix HHDT

7.90 20.00 LD_Mix HDT_Mix HHDT

Phase 3B: Grading 7 1.00 0.00 0.00

Phase 3A: Pipelines 5 14.00 0.00 0.00 19.80

Worker Trip 
Length

Vendor Trip 
Length

Hauling Trip 
Length

Worker Vehicle 
Class

Vendor 
Vehicle Class

Hauling 
Vehicle Class

Trips and VMT

Phase Name Offroad Equipment 
Count

Worker Trip 
Number

Vendor Trip 
Number

Hauling Trip 
Number

Phase 3B: Grading Tractors/Loaders/Backhoes 1 8.00 90 0.37

Phase 3B: Grading Scrapers 2 8.00 490 0.48

Phase 3B: Grading Rubber Tired Dozers 2 8.00 250 0.40

Phase 3B: Grading Off-Highway Trucks 1 8.00 350 0.38

Phase 3B: Grading Crushing/Proc. Equipment 1 8.00 200 0.78

Phase 3A: Pipelines Tractors/Loaders/Backhoes 1 8.00 350 0.37

Phase 3A: Pipelines Rubber Tired Dozers 1 8.00 250 0.40

Phase 3A: Pipelines Rough Terrain Forklifts 2 8.00 120 0.40

Load Factor

Phase 3A: Pipelines Excavators 1 8.00 200 0.38

OffRoad Equipment

Phase Name Offroad Equipment Type Amount Usage Hours Horse Power

30

Acres of Grading (Site Preparation Phase): 0

Acres of Grading (Grading Phase): 0

Acres of Paving: 0

Residential Indoor: 0; Residential Outdoor: 0; Non-Residential Indoor: 0; Non-Residential Outdoor: 0 (Architectural Coating – sqft)

2 Phase 3B: Grading Grading 3/29/2018 5/9/2018 5

Num Days Phase Description

1 Phase 3A: Pipelines Trenching 3/1/2018 3/28/2018 5 20

3.0 Construction Detail

Construction Phase

Phase 
Number

Phase Name Phase Type Start Date End Date Num Days 
Week
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175.6286 7.5400e-
003

175.78690.2107 1.2200e-
003

0.2120 0.0559 1.1300e-
003

0.0570Total 0.0444 0.0718 0.7185 2.2900e-
003

175.6286 7.5400e-
003

175.78690.2107 1.2200e-
003

0.2120 0.0559 1.1300e-
003

0.0570Worker 0.0444 0.0718 0.7185 2.2900e-
003

0.0000 0.0000 0.00000.0000 0.0000 0.0000 0.0000 0.0000 0.0000Vendor 0.0000 0.0000 0.0000 0.0000

0.0000 0.0000 0.00000.0000 0.0000 0.0000 0.0000 0.0000 0.0000Hauling 0.0000 0.0000 0.0000 0.0000

CO2e

Category lb/day lb/day

Exhaust 
PM10

PM10 
Total

3,492.836
4

Unmitigated Construction Off-Site

ROG NBio- 
CO2

Total CO2 CH4 N2ONOx CO SO2 Fugitive 
PM10

1.0713

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2

3,470.1499 1.08030.0345 1.1644 1.1644 1.0713

3,470.1499 1.0803 3,492.836
4

Total 2.3347 27.1016 14.8115

1.1644 1.1644 1.0713 1.0713

Category lb/day lb/day

Off-Road 2.3347 27.1016 14.8115 0.0345

Bio- CO2 NBio- 
CO2

Total CO2 CH4 N2O CO2eFugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

3.1 Mitigation Measures Construction

Water Exposed Area

3.2 Phase 3A: Pipelines - 2018
Unmitigated Construction On-Site

ROG NOx CO SO2
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175.6286 7.5400e-
003

175.78690.2107 1.2200e-
003

0.2120 0.0559 1.1300e-
003

0.0570Total 0.0444 0.0718 0.7185 2.2900e-
003

175.6286 7.5400e-
003

175.78690.2107 1.2200e-
003

0.2120 0.0559 1.1300e-
003

0.0570Worker 0.0444 0.0718 0.7185 2.2900e-
003

0.0000 0.0000 0.00000.0000 0.0000 0.0000 0.0000 0.0000 0.0000Vendor 0.0000 0.0000 0.0000 0.0000

0.0000 0.0000 0.00000.0000 0.0000 0.0000 0.0000 0.0000 0.0000Hauling 0.0000 0.0000 0.0000 0.0000

Total CO2 CH4 N2O CO2e

Category lb/day lb/day

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

Mitigated Construction Off-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

3,470.1499

PM2.5 
Total

Bio- CO2 NBio- 
CO2

1.0803 3,492.836
4

1.1644 1.1644 1.0713 1.0713Total 2.3347 27.1016 14.8115 0.0345

3,470.1499 1.0803 3,492.836
4

1.1644 1.1644 1.0713 1.0713Off-Road 2.3347 27.1016 14.8115 0.0345

Total CO2 CH4 N2O CO2e

Category lb/day lb/day

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

Mitigated Construction On-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM2.5 
Total

Bio- CO2 NBio- 
CO2
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12.5449 5.4000e-
004

12.55620.0151 9.0000e-
005

0.0151 3.9900e-
003

8.0000e-
005

4.0700e-
003

Total 3.1700e-
003

5.1300e-
003

0.0513 1.6000e-
004

12.5449 5.4000e-
004

12.55620.0151 9.0000e-
005

0.0151 3.9900e-
003

8.0000e-
005

4.0700e-
003

Worker 3.1700e-
003

5.1300e-
003

0.0513 1.6000e-
004

0.0000 0.0000 0.00000.0000 0.0000 0.0000 0.0000 0.0000 0.0000Vendor 0.0000 0.0000 0.0000 0.0000

0.0000 0.0000 0.00000.0000 0.0000 0.0000 0.0000 0.0000 0.0000Hauling 0.0000 0.0000 0.0000 0.0000

Total CO2 CH4 N2O CO2e

Category lb/day lb/day

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

Unmitigated Construction Off-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

8,824.3423

PM2.5 
Total

Bio- CO2 NBio- 
CO2

2.3402 8,873.485
6

14.1652 3.3952 17.5604 6.8495 3.1419 9.9913Total 7.2293 80.2229 41.3018 0.0886

8,824.3423 2.3402 8,873.485
6

3.3952 3.3952 3.1419 3.1419Off-Road 7.2293 80.2229 41.3018 0.0886

0.0000 0.000014.1652 0.0000 14.1652 6.8495 0.0000 6.8495Fugitive Dust

Total CO2 CH4 N2O CO2e

Category lb/day lb/day

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

Unmitigated Construction On-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM2.5 
Total

Bio- CO2 NBio- 
CO2

3.3 Phase 3B: Grading - 2018
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12.5449 5.4000e-
004

12.55620.0151 9.0000e-
005

0.0151 3.9900e-
003

8.0000e-
005

4.0700e-
003

Total 3.1700e-
003

5.1300e-
003

0.0513 1.6000e-
004

12.5449 5.4000e-
004

12.55620.0151 9.0000e-
005

0.0151 3.9900e-
003

8.0000e-
005

4.0700e-
003

Worker 3.1700e-
003

5.1300e-
003

0.0513 1.6000e-
004

0.0000 0.0000 0.00000.0000 0.0000 0.0000 0.0000 0.0000 0.0000Vendor 0.0000 0.0000 0.0000 0.0000

0.0000 0.0000 0.00000.0000 0.0000 0.0000 0.0000 0.0000 0.0000Hauling 0.0000 0.0000 0.0000 0.0000

Total CO2 CH4 N2O CO2e

Category lb/day lb/day

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

Mitigated Construction Off-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

8,824.3423

PM2.5 
Total

Bio- CO2 NBio- 
CO2

2.3402 8,873.485
6

6.3743 3.3952 9.7695 3.0823 3.1419 6.2241Total 7.2293 80.2229 41.3018 0.0886

8,824.3423 2.3402 8,873.485
6

3.3952 3.3952 3.1419 3.1419Off-Road 7.2293 80.2229 41.3018 0.0886

0.0000 0.00006.3743 0.0000 6.3743 3.0823 0.0000 3.0823Fugitive Dust

Total CO2 CH4 N2O CO2e

Category lb/day lb/day

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

Mitigated Construction On-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM2.5 
Total

Bio- CO2 NBio- 
CO2
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Trips and VMT - Added 1 to default to account for worker truck trips

Grading - changed to default from 75

Construction Off-road Equipment Mitigation - 

1.3 User Entered Comments & Non-Default Data

Project Characteristics - 

Land Use - Information provided by engineers

Construction Phase - Schedule provided by engineers

Off-road Equipment - Equipment provided by engineers

Off-road Equipment - Equipment list provided by engineers

CO2 Intensity 
(lb/MWhr)

630.89 CH4 Intensity 
(lb/MWhr)

0.029 N2O Intensity 
(lb/MWhr)

0.006

28

Climate Zone 10 Operational Year 2022

Utility Company Southern California Edison

1.2 Other Project Characteristics

Urbanization Rural Wind Speed (m/s) 2.4 Precipitation Freq (Days)

Population

User Defined Industrial 1.00 User Defined Unit 45.00 0.00 0

1.1 Land Usage

Land Uses Size Metric Lot Acreage Floor Surface Area

CalEEMod Version: CalEEMod.2013.2.2 Page 1 of 1 Date: 5/24/2016 3:28 PM

OCWD Prado Sediment Removal Project Phase 3
Riverside-South Coast County, Annual

1.0 Project Characteristics
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tblOffRoadEquipment PhaseName Phase 3A: Pipelines

tblOffRoadEquipment PhaseName Phase 3A: Pipelines

tblOffRoadEquipment PhaseName Phase 3A: Pipelines

tblOffRoadEquipment PhaseName Phase 3A: Pipelines

tblOffRoadEquipment PhaseName Phase 3B: Grading

tblOffRoadEquipment OffRoadEquipmentUnitAmount 0.00 1.00

tblOffRoadEquipment PhaseName Phase 3B: Grading

tblOffRoadEquipment OffRoadEquipmentUnitAmount 0.00 2.00

tblOffRoadEquipment OffRoadEquipmentUnitAmount 0.00 1.00

tblOffRoadEquipment OffRoadEquipmentUnitAmount 0.00 1.00

tblOffRoadEquipment OffRoadEquipmentUnitAmount 0.00 1.00

tblOffRoadEquipment OffRoadEquipmentUnitAmount 2.00 1.00

tblOffRoadEquipment OffRoadEquipmentUnitAmount 0.00 1.00

tblOffRoadEquipment HorsePower 97.00 350.00

tblOffRoadEquipment OffRoadEquipmentUnitAmount 1.00 2.00

tblOffRoadEquipment HorsePower 100.00 120.00

tblOffRoadEquipment HorsePower 255.00 250.00

tblOffRoadEquipment HorsePower 162.00 200.00

tblOffRoadEquipment HorsePower 400.00 350.00

tblOffRoadEquipment HorsePower 97.00 90.00

tblOffRoadEquipment HorsePower 85.00 200.00

tblOffRoadEquipment HorsePower 255.00 250.00

tblOffRoadEquipment HorsePower 361.00 490.00

tblConstructionPhase NumDays 75.00 30.00

tblLandUse LotAcreage 0.00 45.00

Table Name Column Name Default Value New Value
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136.9313 0.0366 0.0000 137.70010.0979 0.0525 0.1504 0.0468 0.0485 0.0954Total 0.1124 1.2568 0.6973 1.5200e-
003

136.9313 0.0366 0.0000 137.70010.0979 0.0525 0.1504 0.0468 0.0485 0.09542018 0.1124 1.2568 0.6973 1.5200e-
003

Total CO2 CH4 N2O CO2e

Year tons/yr MT/yr

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

Mitigated Construction

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

136.9314

PM2.5 
Total

Bio- CO2 NBio- 
CO2

0.0366 0.0000 137.70020.2148 0.0525 0.2672 0.1034 0.0485 0.1519Total 0.1124 1.2568 0.6973 1.5200e-
003

136.9314 0.0366 0.0000 137.70020.2148 0.0525 0.2672 0.1034 0.0485 0.15192018 0.1124 1.2568 0.6973 1.5200e-
003

NBio- 
CO2

Total CO2 CH4 N2O CO2e

Year tons/yr MT/yr

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2

2.0 Emissions Summary

2.1 Overall Construction
Unmitigated Construction

ROG NOx CO SO2 Fugitive 
PM10

tblTripsAndVMT WorkerTripNumber 13.00 14.00

tblTripsAndVMT WorkerTripNumber 18.00 1.00

tblProjectCharacteristics OperationalYear 2014 2022

tblProjectCharacteristics UrbanizationLevel Urban Rural

tblOffRoadEquipment UsageHours 8.00 5.30
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Phase 3B: Grading Tractors/Loaders/Backhoes 1 8.00 90 0.37

Phase 3B: Grading Scrapers 2 8.00 490 0.48

Phase 3B: Grading Rubber Tired Dozers 2 5.30 250 0.40

Phase 3B: Grading Off-Highway Trucks 1 8.00 350 0.38

Phase 3B: Grading Crushing/Proc. Equipment 1 8.00 200 0.78

Phase 3A: Pipelines Tractors/Loaders/Backhoes 1 8.00 350 0.37

Phase 3A: Pipelines Rubber Tired Dozers 1 4.00 250 0.40

Phase 3A: Pipelines Rough Terrain Forklifts 2 8.00 120 0.40

Load Factor

Phase 3A: Pipelines Excavators 1 2.00 200 0.38

OffRoad Equipment

Phase Name Offroad Equipment Type Amount Usage Hours Horse Power

30

Acres of Grading (Site Preparation Phase): 0

Acres of Grading (Grading Phase): 0

Acres of Paving: 0

Residential Indoor: 0; Residential Outdoor: 0; Non-Residential Indoor: 0; Non-Residential Outdoor: 0 (Architectural Coating – sqft)

2 Phase 3B: Grading Grading 3/29/2018 5/9/2018 5

Num Days Phase Description

1 Phase 3A: Pipelines Trenching 3/1/2018 3/28/2018 5 20

0.00 0.00

3.0 Construction Detail

Construction Phase

Phase 
Number

Phase Name Phase Type Start Date End Date Num Days 
Week

0.00 0.00 0.0054.41 0.00 43.73 54.68 0.02 37.21 0.00

NBio-CO2 Total CO2 CH4 N20 CO2e

Percent 
Reduction

0.00 0.00 0.00 0.00

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2ROG NOx CO SO2 Fugitive 
PM10
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23.21127.1400e-
003

23.0605 7.1800e-
003

0.00002.5000e-
004

7.7600e-
003

7.7600e-
003

7.1400e-
003

23.0605 7.1800e-
003

0.0000 23.2112

Total 0.0154 0.1814 0.1144

7.7600e-
003

7.7600e-
003

7.1400e-
003

7.1400e-
003

Category tons/yr MT/yr

Off-Road 0.0154 0.1814 0.1144 2.5000e-
004

Bio- CO2 NBio- 
CO2

Total CO2 CH4 N2O CO2eFugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

3.1 Mitigation Measures Construction

Water Exposed Area

3.2 Phase 3A: Pipelines - 2018
Unmitigated Construction On-Site

ROG NOx CO SO2

19.80 7.90 20.00 LD_Mix HDT_Mix HHDT

7.90 20.00 LD_Mix HDT_Mix HHDT

Phase 3B: Grading 7 1.00 0.00 0.00

Phase 3A: Pipelines 5 14.00 0.00 0.00 19.80

Worker Trip 
Length

Vendor Trip 
Length

Hauling Trip 
Length

Worker Vehicle 
Class

Vendor 
Vehicle Class

Hauling 
Vehicle Class

Trips and VMT

Phase Name Offroad Equipment 
Count

Worker Trip 
Number

Vendor Trip 
Number

Hauling Trip 
Number
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23.0604 7.1800e-
003

0.0000 23.21127.7600e-
003

7.7600e-
003

7.1400e-
003

7.1400e-
003

Total 0.0154 0.1814 0.1144 2.5000e-
004

23.0604 7.1800e-
003

0.0000 23.21127.7600e-
003

7.7600e-
003

7.1400e-
003

7.1400e-
003

Off-Road 0.0154 0.1814 0.1144 2.5000e-
004

Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

Mitigated Construction On-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

1.6151

PM2.5 
Total

Bio- CO2 NBio- 
CO2

7.0000e-
005

0.0000 1.61662.0700e-
003

1.0000e-
005

2.0800e-
003

5.5000e-
004

1.0000e-
005

5.6000e-
004

Total 4.2000e-
004

7.5000e-
004

7.4500e-
003

2.0000e-
005

1.6151 7.0000e-
005

0.0000 1.61662.0700e-
003

1.0000e-
005

2.0800e-
003

5.5000e-
004

1.0000e-
005

5.6000e-
004

Worker 4.2000e-
004

7.5000e-
004

7.4500e-
003

2.0000e-
005

0.0000 0.0000 0.0000 0.00000.0000 0.0000 0.0000 0.0000 0.0000 0.0000Vendor 0.0000 0.0000 0.0000 0.0000

0.0000 0.0000 0.0000 0.00000.0000 0.0000 0.0000 0.0000 0.0000 0.0000Hauling 0.0000 0.0000 0.0000 0.0000

CO2e

Category tons/yr MT/yr

Exhaust 
PM10

PM10 
Total

Unmitigated Construction Off-Site

ROG NBio- 
CO2

Total CO2 CH4 N2ONOx CO SO2 Fugitive 
PM10

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2
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112.0828 0.0294 0.0000 112.69920.2125 0.0447 0.2572 0.1027 0.0414 0.1441Total 0.0965 1.0746 0.5747 1.2400e-
003

112.0828 0.0294 0.0000 112.69920.0447 0.0447 0.0414 0.0414Off-Road 0.0965 1.0746 0.5747 1.2400e-
003

0.0000 0.0000 0.0000 0.00000.2125 0.0000 0.2125 0.1027 0.0000 0.1027Fugitive Dust

Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

Unmitigated Construction On-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

1.6151

PM2.5 
Total

Bio- CO2 NBio- 
CO2

3.3 Phase 3B: Grading - 2018

7.0000e-
005

0.0000 1.61662.0700e-
003

1.0000e-
005

2.0800e-
003

5.5000e-
004

1.0000e-
005

5.6000e-
004

Total 4.2000e-
004

7.5000e-
004

7.4500e-
003

2.0000e-
005

1.6151 7.0000e-
005

0.0000 1.61662.0700e-
003

1.0000e-
005

2.0800e-
003

5.5000e-
004

1.0000e-
005

5.6000e-
004

Worker 4.2000e-
004

7.5000e-
004

7.4500e-
003

2.0000e-
005

0.0000 0.0000 0.0000 0.00000.0000 0.0000 0.0000 0.0000 0.0000 0.0000Vendor 0.0000 0.0000 0.0000 0.0000

0.0000 0.0000 0.0000 0.00000.0000 0.0000 0.0000 0.0000 0.0000 0.0000Hauling 0.0000 0.0000 0.0000 0.0000

Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

Mitigated Construction Off-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM2.5 
Total

Bio- CO2 NBio- 
CO2
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112.0826 0.0294 0.0000 112.69910.0956 0.0447 0.1403 0.0462 0.0414 0.0876Total 0.0965 1.0746 0.5747 1.2400e-
003

112.0826 0.0294 0.0000 112.69910.0447 0.0447 0.0414 0.0414Off-Road 0.0965 1.0746 0.5747 1.2400e-
003

0.0000 0.0000 0.0000 0.00000.0956 0.0000 0.0956 0.0462 0.0000 0.0462Fugitive Dust

Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

Mitigated Construction On-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

0.1731

PM2.5 
Total

Bio- CO2 NBio- 
CO2

1.0000e-
005

0.0000 0.17322.2000e-
004

0.0000 2.2000e-
004

6.0000e-
005

0.0000 6.0000e-
005

Total 4.0000e-
005

8.0000e-
005

8.0000e-
004

0.0000

0.1731 1.0000e-
005

0.0000 0.17322.2000e-
004

0.0000 2.2000e-
004

6.0000e-
005

0.0000 6.0000e-
005

Worker 4.0000e-
005

8.0000e-
005

8.0000e-
004

0.0000

0.0000 0.0000 0.0000 0.00000.0000 0.0000 0.0000 0.0000 0.0000 0.0000Vendor 0.0000 0.0000 0.0000 0.0000

0.0000 0.0000 0.0000 0.00000.0000 0.0000 0.0000 0.0000 0.0000 0.0000Hauling 0.0000 0.0000 0.0000 0.0000

Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

Unmitigated Construction Off-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM2.5 
Total

Bio- CO2 NBio- 
CO2
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0.1731 1.0000e-
005

0.0000 0.17322.2000e-
004

0.0000 2.2000e-
004

6.0000e-
005

0.0000 6.0000e-
005

Total 4.0000e-
005

8.0000e-
005

8.0000e-
004

0.0000

0.1731 1.0000e-
005

0.0000 0.17322.2000e-
004

0.0000 2.2000e-
004

6.0000e-
005

0.0000 6.0000e-
005

Worker 4.0000e-
005

8.0000e-
005

8.0000e-
004

0.0000

0.0000 0.0000 0.0000 0.00000.0000 0.0000 0.0000 0.0000 0.0000 0.0000Vendor 0.0000 0.0000 0.0000 0.0000

0.0000 0.0000 0.0000 0.00000.0000 0.0000 0.0000 0.0000 0.0000 0.0000Hauling 0.0000 0.0000 0.0000 0.0000

Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

Mitigated Construction Off-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM2.5 
Total

Bio- CO2 NBio- 
CO2
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Trips and VMT - Added 1 to the default to account for work trucks

Demolition - no demolition as part of this project

Grading - dredging would not disturb dry ground

Construction Off-road Equipment Mitigation - 

1.3 User Entered Comments & Non-Default Data

Project Characteristics - 

Land Use - based on 200 ft by 200 ft area

Construction Phase - schedule provided by engineers

Off-road Equipment - equipment list provided by engineers

Off-road Equipment - Equipment list provided by engineers

CO2 Intensity 
(lb/MWhr)

630.89 CH4 Intensity 
(lb/MWhr)

0.029 N2O Intensity 
(lb/MWhr)

0.006

28

Climate Zone 10 Operational Year 2022

Utility Company Southern California Edison

1.2 Other Project Characteristics

Urbanization Urban Wind Speed (m/s) 2.4 Precipitation Freq (Days)

Population

User Defined Industrial 1.00 User Defined Unit 0.92 0.00 0

1.1 Land Usage

Land Uses Size Metric Lot Acreage Floor Surface Area

CalEEMod Version: CalEEMod.2013.2.2 Page 1 of 1 Date: 5/24/2016 1:04 PM

OCWD Prado Sediment Removal Project Phase 4
Riverside-South Coast County, Winter

1.0 Project Characteristics
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tblTripsAndVMT WorkerTripNumber 30.00 31.00

tblTripsAndVMT WorkerTripNumber 35.00 36.00

tblOffRoadEquipment UsageHours 1.00 8.00

tblProjectCharacteristics OperationalYear 2014 2022

tblOffRoadEquipment HorsePower 361.00 490.00

tblOffRoadEquipment OffRoadEquipmentUnitAmount 1.00 2.00

tblOffRoadEquipment HorsePower 199.00 250.00

tblOffRoadEquipment HorsePower 199.00 250.00

tblOffRoadEquipment HorsePower 171.00 20.00

tblOffRoadEquipment HorsePower 84.00 150.00

tblOffRoadEquipment HorsePower 400.00 350.00

tblOffRoadEquipment HorsePower 171.00 325.00

tblOffRoadEquipment HorsePower 162.00 200.00

tblOffRoadEquipment HorsePower 400.00 350.00

tblLandUse LotAcreage 0.00 0.92

tblOffRoadEquipment HorsePower 255.00 250.00

tblGrading AcresOfGrading 94.00 0.00

tblGrading MaterialExported 0.00 80,000.00

tblConstructionPhase NumDays 10.00 175.00

tblConstructionPhase NumDays 1.00 188.00

Table Name Column Name Default Value New Value
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0.00 0.00 0.00 0.00 0.001.71 0.00 0.35 0.97 0.00 0.07 0.00

NBio-CO2 Total CO2 CH4 N20 CO2e

Percent 
Reduction

0.00 0.00 0.00 0.00

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2ROG NOx CO SO2 Fugitive 
PM10

28,947.739
4

7.4526 0.0000 29,104.24
37

1.7012 6.7657 8.4668 0.4565 6.3798 6.8363Total 16.3156 170.8483 114.0928 0.2976

16,723.984
1

3.7250 0.0000 16,802.20
87

1.3547 3.2420 4.5967 0.3646 3.1380 3.50262019 8.0803 81.0541 73.1774 0.1752

12,223.755
3

3.7276 0.0000 12,302.03
50

0.3465 3.5237 3.8702 0.0919 3.2418 3.33372018 8.2353 89.7942 40.9154 0.1224

Total CO2 CH4 N2O CO2e

Year lb/day lb/day

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

Mitigated Construction

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

28,947.739
4

PM2.5 
Total

Bio- CO2 NBio- 
CO2

7.4526 0.0000 29,104.24
37

1.7308 6.7657 8.4965 0.4610 6.3798 6.8408Total 16.3156 170.8483 114.0928 0.2976

16,723.984
1

3.7250 0.0000 16,802.20
87

1.3843 3.2420 4.6263 0.3691 3.1380 3.50712019 8.0803 81.0541 73.1774 0.1752

12,223.755
3

3.7276 0.0000 12,302.03
50

0.3465 3.5237 3.8702 0.0919 3.2418 3.33372018 8.2353 89.7942 40.9154 0.1224

NBio- 
CO2

Total CO2 CH4 N2O CO2e

Year lb/day lb/day

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2

2.0 Emissions Summary

2.1 Overall Construction (Maximum Daily Emission)
Unmitigated Construction

ROG NOx CO SO2 Fugitive 
PM10
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Phase 4B: Dredge Scrapers 1 4.00 490 0.48

Phase 4B: Dredge Rubber Tired Loaders 1 4.00 250 0.36

Phase 4B: Dredge Pumps 8 8.00 150 0.74

Phase 4B: Dredge Other Construction Equipment 2 8.00 20 0.42

Phase 4B: Dredge Other Construction Equipment 2 8.00 325 0.42

Phase 4A: Dry Excavation Rubber Tired Loaders 1 8.00 250 0.36

Phase 4A: Dry Excavation Rubber Tired Dozers 2 8.00 250 0.40

Phase 4A: Dry Excavation Off-Highway Trucks 1 8.00 350 0.38

Phase 4A: Dry Excavation Off-Highway Trucks 6 8.00 350 0.38

Load Factor

Phase 4A: Dry Excavation Excavators 2 8.00 200 0.38

OffRoad Equipment

Phase Name Offroad Equipment Type Amount Usage Hours Horse Power

188

Acres of Grading (Site Preparation Phase): 0

Acres of Grading (Grading Phase): 0

Acres of Paving: 0

Residential Indoor: 0; Residential Outdoor: 0; Non-Residential Indoor: 0; Non-Residential Outdoor: 0 (Architectural Coating – sqft)

2 Phase 4B: Dredge Site Preparation 2/1/2019 10/22/2019 5

Num Days Phase Description

1 Phase 4A: Dry Excavation Demolition 6/1/2018 1/31/2019 5 175

3.0 Construction Detail

Construction Phase

Phase 
Number

Phase Name Phase Type Start Date End Date Num Days 
Week
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12,011.39
11

3.2399 11,933.375
6

3.71500.1186 3.5216 3.5216 3.2399

11,933.375
6

3.7150 12,011.39
11

Total 8.1443 89.6732 39.6921

3.5216 3.5216 3.2399 3.2399

Category lb/day lb/day

Off-Road 8.1443 89.6732 39.6921 0.1186

Bio- CO2 NBio- 
CO2

Total CO2 CH4 N2O CO2eFugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

3.1 Mitigation Measures Construction

Water Exposed Area

3.2 Phase 4A: Dry Excavation - 2018
Unmitigated Construction On-Site

ROG NOx CO SO2

14.70 6.90 20.00 LD_Mix HDT_Mix HHDT

6.90 20.00 LD_Mix HDT_Mix HHDT

Phase 4B: Dredge 14 36.00 0.00 10,000.00

Phase 4A: Dry 
Excavation

12 31.00 0.00 0.00 14.70

Worker Trip 
Length

Vendor Trip 
Length

Hauling Trip 
Length

Worker Vehicle 
Class

Vendor 
Vehicle Class

Hauling 
Vehicle Class

Trips and VMT

Phase Name Offroad Equipment 
Count

Worker Trip 
Number

Vendor Trip 
Number

Hauling Trip 
Number
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11,933.375
6

3.7150 12,011.39
10

3.5216 3.5216 3.2399 3.2399Total 8.1443 89.6732 39.6921 0.1186

11,933.375
6

3.7150 12,011.39
10

3.5216 3.5216 3.2399 3.2399Off-Road 8.1443 89.6732 39.6921 0.1186

Total CO2 CH4 N2O CO2e

Category lb/day lb/day

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

Mitigated Construction On-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

290.3797

PM2.5 
Total

Bio- CO2 NBio- 
CO2

0.0126 290.64400.3465 2.0700e-
003

0.3486 0.0919 1.9200e-
003

0.0938Total 0.0910 0.1210 1.2233 3.7900e-
003

290.3797 0.0126 290.64400.3465 2.0700e-
003

0.3486 0.0919 1.9200e-
003

0.0938Worker 0.0910 0.1210 1.2233 3.7900e-
003

0.0000 0.0000 0.00000.0000 0.0000 0.0000 0.0000 0.0000 0.0000Vendor 0.0000 0.0000 0.0000 0.0000

0.0000 0.0000 0.00000.0000 0.0000 0.0000 0.0000 0.0000 0.0000Hauling 0.0000 0.0000 0.0000 0.0000

CO2e

Category lb/day lb/day

Exhaust 
PM10

PM10 
Total

Unmitigated Construction Off-Site

ROG NBio- 
CO2

Total CO2 CH4 N2ONOx CO SO2 Fugitive 
PM10

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2
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11,736.301
9

3.7132 11,814.28
00

3.1667 3.1667 2.9133 2.9133Total 7.6120 80.2130 38.1187 0.1186

11,736.301
9

3.7132 11,814.28
00

3.1667 3.1667 2.9133 2.9133Off-Road 7.6120 80.2130 38.1187 0.1186

Total CO2 CH4 N2O CO2e

Category lb/day lb/day

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

Unmitigated Construction On-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

290.3797

PM2.5 
Total

Bio- CO2 NBio- 
CO2

3.2 Phase 4A: Dry Excavation - 2019

0.0126 290.64400.3465 2.0700e-
003

0.3486 0.0919 1.9200e-
003

0.0938Total 0.0910 0.1210 1.2233 3.7900e-
003

290.3797 0.0126 290.64400.3465 2.0700e-
003

0.3486 0.0919 1.9200e-
003

0.0938Worker 0.0910 0.1210 1.2233 3.7900e-
003

0.0000 0.0000 0.00000.0000 0.0000 0.0000 0.0000 0.0000 0.0000Vendor 0.0000 0.0000 0.0000 0.0000

0.0000 0.0000 0.00000.0000 0.0000 0.0000 0.0000 0.0000 0.0000Hauling 0.0000 0.0000 0.0000 0.0000

Total CO2 CH4 N2O CO2e

Category lb/day lb/day

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

Mitigated Construction Off-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM2.5 
Total

Bio- CO2 NBio- 
CO2
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11,736.301
9

3.7132 11,814.28
00

3.1667 3.1667 2.9133 2.9133Total 7.6120 80.2130 38.1187 0.1186

11,736.301
9

3.7132 11,814.28
00

3.1667 3.1667 2.9133 2.9133Off-Road 7.6120 80.2130 38.1187 0.1186

Total CO2 CH4 N2O CO2e

Category lb/day lb/day

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

Mitigated Construction On-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

279.5288

PM2.5 
Total

Bio- CO2 NBio- 
CO2

0.0117 279.77530.3465 2.0700e-
003

0.3486 0.0919 1.9200e-
003

0.0938Total 0.0834 0.1104 1.1177 3.7900e-
003

279.5288 0.0117 279.77530.3465 2.0700e-
003

0.3486 0.0919 1.9200e-
003

0.0938Worker 0.0834 0.1104 1.1177 3.7900e-
003

0.0000 0.0000 0.00000.0000 0.0000 0.0000 0.0000 0.0000 0.0000Vendor 0.0000 0.0000 0.0000 0.0000

0.0000 0.0000 0.00000.0000 0.0000 0.0000 0.0000 0.0000 0.0000Hauling 0.0000 0.0000 0.0000 0.0000

Total CO2 CH4 N2O CO2e

Category lb/day lb/day

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

Unmitigated Construction Off-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM2.5 
Total

Bio- CO2 NBio- 
CO2
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12,779.905
8

1.6503 12,814.56
15

0.0539 3.0030 3.0568 8.1600e-
003

2.9181 2.9262Total 7.2617 69.3421 62.6632 0.1332

12,779.905
8

1.6503 12,814.56
15

3.0030 3.0030 2.9181 2.9181Off-Road 7.2617 69.3421 62.6632 0.1332

0.0000 0.00000.0539 0.0000 0.0539 8.1600e-
003

0.0000 8.1600e-
003

Fugitive Dust

Total CO2 CH4 N2O CO2e

Category lb/day lb/day

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

Unmitigated Construction On-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

279.5288

PM2.5 
Total

Bio- CO2 NBio- 
CO2

3.3 Phase 4B: Dredge - 2019

0.0117 279.77530.3465 2.0700e-
003

0.3486 0.0919 1.9200e-
003

0.0938Total 0.0834 0.1104 1.1177 3.7900e-
003

279.5288 0.0117 279.77530.3465 2.0700e-
003

0.3486 0.0919 1.9200e-
003

0.0938Worker 0.0834 0.1104 1.1177 3.7900e-
003

0.0000 0.0000 0.00000.0000 0.0000 0.0000 0.0000 0.0000 0.0000Vendor 0.0000 0.0000 0.0000 0.0000

0.0000 0.0000 0.00000.0000 0.0000 0.0000 0.0000 0.0000 0.0000Hauling 0.0000 0.0000 0.0000 0.0000

Total CO2 CH4 N2O CO2e

Category lb/day lb/day

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

Mitigated Construction Off-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM2.5 
Total

Bio- CO2 NBio- 
CO2
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12,779.905
8

1.6503 12,814.56
15

0.0243 3.0030 3.0272 3.6700e-
003

2.9181 2.9218Total 7.2617 69.3421 62.6632 0.1332

12,779.905
8

1.6503 12,814.56
15

3.0030 3.0030 2.9181 2.9181Off-Road 7.2617 69.3421 62.6632 0.1332

0.0000 0.00000.0243 0.0000 0.0243 3.6700e-
003

0.0000 3.6700e-
003

Fugitive Dust

Total CO2 CH4 N2O CO2e

Category lb/day lb/day

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

Mitigated Construction On-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

3,944.0783

PM2.5 
Total

Bio- CO2 NBio- 
CO2

0.0379 3,944.874
1

1.3304 0.2391 1.5695 0.3609 0.2199 0.5809Total 0.8186 11.7120 10.5142 0.0421

324.6141 0.0136 324.90030.4024 2.4000e-
003

0.4048 0.1067 2.2300e-
003

0.1089Worker 0.0969 0.1282 1.2980 4.4100e-
003

0.0000 0.0000 0.00000.0000 0.0000 0.0000 0.0000 0.0000 0.0000Vendor 0.0000 0.0000 0.0000 0.0000

3,619.4643 0.0243 3,619.973
8

0.9280 0.2367 1.1647 0.2542 0.2177 0.4719Hauling 0.7217 11.5838 9.2162 0.0376

Total CO2 CH4 N2O CO2e

Category lb/day lb/day

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

Unmitigated Construction Off-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM2.5 
Total

Bio- CO2 NBio- 
CO2
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3,944.0783 0.0379 3,944.874
1

1.3304 0.2391 1.5695 0.3609 0.2199 0.5809Total 0.8186 11.7120 10.5142 0.0421

324.6141 0.0136 324.90030.4024 2.4000e-
003

0.4048 0.1067 2.2300e-
003

0.1089Worker 0.0969 0.1282 1.2980 4.4100e-
003

0.0000 0.0000 0.00000.0000 0.0000 0.0000 0.0000 0.0000 0.0000Vendor 0.0000 0.0000 0.0000 0.0000

3,619.4643 0.0243 3,619.973
8

0.9280 0.2367 1.1647 0.2542 0.2177 0.4719Hauling 0.7217 11.5838 9.2162 0.0376

Total CO2 CH4 N2O CO2e

Category lb/day lb/day

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

Mitigated Construction Off-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM2.5 
Total

Bio- CO2 NBio- 
CO2
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Trips and VMT - Added 1 to the default to account for work trucks

Demolition - no demolition as part of this project

Grading - dredging would not disturb dry ground

Construction Off-road Equipment Mitigation - 

1.3 User Entered Comments & Non-Default Data

Project Characteristics - 

Land Use - based on 200 ft by 200 ft area

Construction Phase - schedule provided by engineers

Off-road Equipment - equipment list provided by engineers

Off-road Equipment - Equipment list provided by engineers

CO2 Intensity 
(lb/MWhr)

630.89 CH4 Intensity 
(lb/MWhr)

0.029 N2O Intensity 
(lb/MWhr)

0.006

28

Climate Zone 10 Operational Year 2022

Utility Company Southern California Edison

1.2 Other Project Characteristics

Urbanization Urban Wind Speed (m/s) 2.4 Precipitation Freq (Days)

Population

User Defined Industrial 1.00 User Defined Unit 0.92 0.00 0

1.1 Land Usage

Land Uses Size Metric Lot Acreage Floor Surface Area

CalEEMod Version: CalEEMod.2013.2.2 Page 1 of 1 Date: 5/24/2016 1:05 PM

OCWD Prado Sediment Removal Project Phase 4
Riverside-South Coast County, Annual

1.0 Project Characteristics
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tblTripsAndVMT WorkerTripNumber 30.00 31.00

tblTripsAndVMT WorkerTripNumber 35.00 36.00

tblOffRoadEquipment UsageHours 1.00 8.00

tblProjectCharacteristics OperationalYear 2014 2022

tblOffRoadEquipment HorsePower 361.00 490.00

tblOffRoadEquipment OffRoadEquipmentUnitAmount 1.00 2.00

tblOffRoadEquipment HorsePower 199.00 250.00

tblOffRoadEquipment HorsePower 199.00 250.00

tblOffRoadEquipment HorsePower 171.00 20.00

tblOffRoadEquipment HorsePower 84.00 150.00

tblOffRoadEquipment HorsePower 400.00 350.00

tblOffRoadEquipment HorsePower 171.00 325.00

tblOffRoadEquipment HorsePower 162.00 200.00

tblOffRoadEquipment HorsePower 400.00 350.00

tblLandUse LotAcreage 0.00 0.92

tblOffRoadEquipment HorsePower 255.00 250.00

tblGrading AcresOfGrading 94.00 0.00

tblGrading MaterialExported 0.00 80,000.00

tblConstructionPhase NumDays 10.00 175.00

tblConstructionPhase NumDays 1.00 188.00

Table Name Column Name Default Value New Value
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0.00 0.00 0.00 0.00 0.001.77 0.00 0.36 1.00 0.00 0.07 0.00

NBio-CO2 Total CO2 CH4 N20 CO2e

Percent 
Reduction

0.00 0.00 0.00 0.00

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2ROG NOx CO SO2 Fugitive 
PM10

2,395.4130 0.4398 0.0000 2,404.648
8

0.1553 0.6090 0.7642 0.0417 0.5749 0.6166Total 1.4726 15.3854 10.4674 0.0272

1,552.3608 0.1828 0.0000 1,556.199
6

0.1294 0.3412 0.4705 0.0349 0.3285 0.36332019 0.8472 8.5606 7.3545 0.0179

843.0522 0.2570 0.0000 848.44920.0259 0.2678 0.2937 6.8800e-
003

0.2464 0.25332018 0.6254 6.8248 3.1129 9.3100e-
003

Total CO2 CH4 N2O CO2e

Year tons/yr MT/yr

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

Mitigated Construction

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

2,395.4154

PM2.5 
Total

Bio- CO2 NBio- 
CO2

0.4398 0.0000 2,404.651
2

0.1581 0.6090 0.7670 0.0422 0.5749 0.6170Total 1.4726 15.3854 10.4674 0.0272

1,552.3622 0.1828 0.0000 1,556.201
0

0.1322 0.3412 0.4733 0.0353 0.3285 0.36372019 0.8472 8.5607 7.3546 0.0179

843.0531 0.2570 0.0000 848.45020.0259 0.2678 0.2937 6.8800e-
003

0.2464 0.25332018 0.6254 6.8248 3.1129 9.3100e-
003

NBio- 
CO2

Total CO2 CH4 N2O CO2e

Year tons/yr MT/yr

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2

2.0 Emissions Summary

2.1 Overall Construction
Unmitigated Construction

ROG NOx CO SO2 Fugitive 
PM10
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Phase 4B: Dredge Scrapers 1 4.00 490 0.48

Phase 4B: Dredge Rubber Tired Loaders 1 4.00 250 0.36

Phase 4B: Dredge Pumps 8 8.00 150 0.74

Phase 4B: Dredge Other Construction Equipment 2 8.00 20 0.42

Phase 4B: Dredge Other Construction Equipment 2 8.00 325 0.42

Phase 4A: Dry Excavation Rubber Tired Loaders 1 8.00 250 0.36

Phase 4A: Dry Excavation Rubber Tired Dozers 2 8.00 250 0.40

Phase 4A: Dry Excavation Off-Highway Trucks 1 8.00 350 0.38

Phase 4A: Dry Excavation Off-Highway Trucks 6 8.00 350 0.38

Load Factor

Phase 4A: Dry Excavation Excavators 2 8.00 200 0.38

OffRoad Equipment

Phase Name Offroad Equipment Type Amount Usage Hours Horse Power

188

Acres of Grading (Site Preparation Phase): 0

Acres of Grading (Grading Phase): 0

Acres of Paving: 0

Residential Indoor: 0; Residential Outdoor: 0; Non-Residential Indoor: 0; Non-Residential Outdoor: 0 (Architectural Coating – sqft)

2 Phase 4B: Dredge Site Preparation 2/1/2019 10/22/2019 5

Num Days Phase Description

1 Phase 4A: Dry Excavation Demolition 6/1/2018 1/31/2019 5 175

3.0 Construction Detail

Construction Phase

Phase 
Number

Phase Name Phase Type Start Date End Date Num Days 
Week
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828.13790.2462 822.7590 0.2561 0.00009.0100e-
003

0.2676 0.2676 0.2462

822.7590 0.2561 0.0000 828.1379

Total 0.6190 6.8152 3.0166

0.2676 0.2676 0.2462 0.2462

Category tons/yr MT/yr

Off-Road 0.6190 6.8152 3.0166 9.0100e-
003

Bio- CO2 NBio- 
CO2

Total CO2 CH4 N2O CO2eFugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

3.1 Mitigation Measures Construction

Water Exposed Area

3.2 Phase 4A: Dry Excavation - 2018
Unmitigated Construction On-Site

ROG NOx CO SO2

14.70 6.90 20.00 LD_Mix HDT_Mix HHDT

6.90 20.00 LD_Mix HDT_Mix HHDT

Phase 4B: Dredge 14 36.00 0.00 10,000.00

Phase 4A: Dry 
Excavation

12 31.00 0.00 0.00 14.70

Worker Trip 
Length

Vendor Trip 
Length

Hauling Trip 
Length

Worker Vehicle 
Class

Vendor 
Vehicle Class

Hauling 
Vehicle Class

Trips and VMT

Phase Name Offroad Equipment 
Count

Worker Trip 
Number

Vendor Trip 
Number

Hauling Trip 
Number
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822.7580 0.2561 0.0000 828.13690.2676 0.2676 0.2462 0.2462Total 0.6190 6.8152 3.0166 9.0100e-
003

822.7580 0.2561 0.0000 828.13690.2676 0.2676 0.2462 0.2462Off-Road 0.6190 6.8152 3.0166 9.0100e-
003

Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

Mitigated Construction On-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

20.2941

PM2.5 
Total

Bio- CO2 NBio- 
CO2

8.7000e-
004

0.0000 20.31240.0259 1.6000e-
004

0.0261 6.8800e-
003

1.5000e-
004

7.0200e-
003

Total 6.4800e-
003

9.5900e-
003

0.0963 2.9000e-
004

20.2941 8.7000e-
004

0.0000 20.31240.0259 1.6000e-
004

0.0261 6.8800e-
003

1.5000e-
004

7.0200e-
003

Worker 6.4800e-
003

9.5900e-
003

0.0963 2.9000e-
004

0.0000 0.0000 0.0000 0.00000.0000 0.0000 0.0000 0.0000 0.0000 0.0000Vendor 0.0000 0.0000 0.0000 0.0000

0.0000 0.0000 0.0000 0.00000.0000 0.0000 0.0000 0.0000 0.0000 0.0000Hauling 0.0000 0.0000 0.0000 0.0000

CO2e

Category tons/yr MT/yr

Exhaust 
PM10

PM10 
Total

Unmitigated Construction Off-Site

ROG NBio- 
CO2

Total CO2 CH4 N2ONOx CO SO2 Fugitive 
PM10

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2

6 of 11



122.4404 0.0387 0.0000 123.25400.0364 0.0364 0.0335 0.0335Total 0.0875 0.9225 0.4384 1.3600e-
003

122.4404 0.0387 0.0000 123.25400.0364 0.0364 0.0335 0.0335Off-Road 0.0875 0.9225 0.4384 1.3600e-
003

Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

Unmitigated Construction On-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

20.2941

PM2.5 
Total

Bio- CO2 NBio- 
CO2

3.2 Phase 4A: Dry Excavation - 2019

8.7000e-
004

0.0000 20.31240.0259 1.6000e-
004

0.0261 6.8800e-
003

1.5000e-
004

7.0200e-
003

Total 6.4800e-
003

9.5900e-
003

0.0963 2.9000e-
004

20.2941 8.7000e-
004

0.0000 20.31240.0259 1.6000e-
004

0.0261 6.8800e-
003

1.5000e-
004

7.0200e-
003

Worker 6.4800e-
003

9.5900e-
003

0.0963 2.9000e-
004

0.0000 0.0000 0.0000 0.00000.0000 0.0000 0.0000 0.0000 0.0000 0.0000Vendor 0.0000 0.0000 0.0000 0.0000

0.0000 0.0000 0.0000 0.00000.0000 0.0000 0.0000 0.0000 0.0000 0.0000Hauling 0.0000 0.0000 0.0000 0.0000

Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

Mitigated Construction Off-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM2.5 
Total

Bio- CO2 NBio- 
CO2
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122.4403 0.0387 0.0000 123.25380.0364 0.0364 0.0335 0.0335Total 0.0875 0.9225 0.4384 1.3600e-
003

122.4403 0.0387 0.0000 123.25380.0364 0.0364 0.0335 0.0335Off-Road 0.0875 0.9225 0.4384 1.3600e-
003

Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

Mitigated Construction On-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

2.9561

PM2.5 
Total

Bio- CO2 NBio- 
CO2

1.2000e-
004

0.0000 2.95873.9200e-
003

2.0000e-
005

3.9400e-
003

1.0400e-
003

2.0000e-
005

1.0600e-
003

Total 9.0000e-
004

1.3200e-
003

0.0133 4.0000e-
005

2.9561 1.2000e-
004

0.0000 2.95873.9200e-
003

2.0000e-
005

3.9400e-
003

1.0400e-
003

2.0000e-
005

1.0600e-
003

Worker 9.0000e-
004

1.3200e-
003

0.0133 4.0000e-
005

0.0000 0.0000 0.0000 0.00000.0000 0.0000 0.0000 0.0000 0.0000 0.0000Vendor 0.0000 0.0000 0.0000 0.0000

0.0000 0.0000 0.0000 0.00000.0000 0.0000 0.0000 0.0000 0.0000 0.0000Hauling 0.0000 0.0000 0.0000 0.0000

Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

Unmitigated Construction Off-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM2.5 
Total

Bio- CO2 NBio- 
CO2
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1,089.8111 0.1407 0.0000 1,092.766
4

5.0700e-
003

0.2823 0.2874 7.7000e-
004

0.2743 0.2751Total 0.6826 6.5182 5.8903 0.0125

1,089.8111 0.1407 0.0000 1,092.766
4

0.2823 0.2823 0.2743 0.2743Off-Road 0.6826 6.5182 5.8903 0.0125

0.0000 0.0000 0.0000 0.00005.0700e-
003

0.0000 5.0700e-
003

7.7000e-
004

0.0000 7.7000e-
004

Fugitive Dust

Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

Unmitigated Construction On-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

2.9561

PM2.5 
Total

Bio- CO2 NBio- 
CO2

3.3 Phase 4B: Dredge - 2019

1.2000e-
004

0.0000 2.95873.9200e-
003

2.0000e-
005

3.9400e-
003

1.0400e-
003

2.0000e-
005

1.0600e-
003

Total 9.0000e-
004

1.3200e-
003

0.0133 4.0000e-
005

2.9561 1.2000e-
004

0.0000 2.95873.9200e-
003

2.0000e-
005

3.9400e-
003

1.0400e-
003

2.0000e-
005

1.0600e-
003

Worker 9.0000e-
004

1.3200e-
003

0.0133 4.0000e-
005

0.0000 0.0000 0.0000 0.00000.0000 0.0000 0.0000 0.0000 0.0000 0.0000Vendor 0.0000 0.0000 0.0000 0.0000

0.0000 0.0000 0.0000 0.00000.0000 0.0000 0.0000 0.0000 0.0000 0.0000Hauling 0.0000 0.0000 0.0000 0.0000

Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

Mitigated Construction Off-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM2.5 
Total

Bio- CO2 NBio- 
CO2
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1,089.8098 0.1407 0.0000 1,092.765
1

2.2800e-
003

0.2823 0.2846 3.5000e-
004

0.2743 0.2747Total 0.6826 6.5182 5.8903 0.0125

1,089.8098 0.1407 0.0000 1,092.765
1

0.2823 0.2823 0.2743 0.2743Off-Road 0.6826 6.5182 5.8903 0.0125

0.0000 0.0000 0.0000 0.00002.2800e-
003

0.0000 2.2800e-
003

3.5000e-
004

0.0000 3.5000e-
004

Fugitive Dust

Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

Mitigated Construction On-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

337.1545

PM2.5 
Total

Bio- CO2 NBio- 
CO2

3.2100e-
003

0.0000 337.22200.1232 0.0225 0.1456 0.0335 0.0207 0.0541Total 0.0761 1.1187 1.0125 3.9600e-
003

28.0604 1.1600e-
003

0.0000 28.08480.0372 2.3000e-
004

0.0374 9.8800e-
003

2.1000e-
004

0.0101Worker 8.5200e-
003

0.0126 0.1263 4.2000e-
004

0.0000 0.0000 0.0000 0.00000.0000 0.0000 0.0000 0.0000 0.0000 0.0000Vendor 0.0000 0.0000 0.0000 0.0000

309.0941 2.0500e-
003

0.0000 309.13720.0860 0.0222 0.1082 0.0236 0.0204 0.0440Hauling 0.0676 1.1062 0.8862 3.5400e-
003

Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

Unmitigated Construction Off-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM2.5 
Total

Bio- CO2 NBio- 
CO2
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337.1545 3.2100e-
003

0.0000 337.22200.1232 0.0225 0.1456 0.0335 0.0207 0.0541Total 0.0761 1.1187 1.0125 3.9600e-
003

28.0604 1.1600e-
003

0.0000 28.08480.0372 2.3000e-
004

0.0374 9.8800e-
003

2.1000e-
004

0.0101Worker 8.5200e-
003

0.0126 0.1263 4.2000e-
004

0.0000 0.0000 0.0000 0.00000.0000 0.0000 0.0000 0.0000 0.0000 0.0000Vendor 0.0000 0.0000 0.0000 0.0000

309.0941 2.0500e-
003

0.0000 309.13720.0860 0.0222 0.1082 0.0236 0.0204 0.0440Hauling 0.0676 1.1062 0.8862 3.5400e-
003

Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

Mitigated Construction Off-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM2.5 
Total

Bio- CO2 NBio- 
CO2
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Construction Off-road Equipment Mitigation - 

1.3 User Entered Comments & Non-Default Data

Project Characteristics - 

Land Use - based on size of sediment storage site

Construction Phase - based on information provided by engineers

Off-road Equipment - equipment listed provided by engineers

Trips and VMT - worker trips based on work truck; hauling based on information provided by engineers

CO2 Intensity 
(lb/MWhr)

630.89 CH4 Intensity 
(lb/MWhr)

0.029 N2O Intensity 
(lb/MWhr)

0.006

28

Climate Zone 10 Operational Year 2022

Utility Company Southern California Edison

1.2 Other Project Characteristics

Urbanization Rural Wind Speed (m/s) 2.4 Precipitation Freq (Days)

Population

User Defined Industrial 1.00 User Defined Unit 45.00 0.00 0

1.1 Land Usage

Land Uses Size Metric Lot Acreage Floor Surface Area

CalEEMod Version: CalEEMod.2013.2.2 Page 1 of 1 Date: 5/24/2016 1:18 PM

OCWD Prado Sediment Removal Phase 5
Riverside-South Coast County, Winter

1.0 Project Characteristics
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0.0000 12,304.81
14

12,304.811
4

0.7283 0.0000 12,320.10
51

2.7603 1.3855 4.1457 0.7554 1.2746 2.0300Total 3.7666 46.7504 36.6010 0.1305

0.0000 12,304.81
14

12,304.811
4

0.7283 0.0000 12,320.10
51

2.7603 1.3855 4.1457 0.7554 1.2746 2.03002020 3.7666 46.7504 36.6010 0.1305

CH4 N2O CO2e

Year lb/day lb/day

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2

Unmitigated Construction

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

tblTripsAndVMT WorkerTripNumber 0.00 6.00

2.0 Emissions Summary

2.1 Overall Construction (Maximum Daily Emission)

NBio- 
CO2

Total CO2

tblTripsAndVMT HaulingTripLength 20.00 17.00

tblTripsAndVMT HaulingTripNumber 0.00 20,160.00

tblProjectCharacteristics OperationalYear 2014 2022

tblProjectCharacteristics UrbanizationLevel Urban Rural

tblOffRoadEquipment HorsePower 255.00 250.00

tblOffRoadEquipment HorsePower 199.00 250.00

tblLandUse LotAcreage 0.00 45.00

tblOffRoadEquipment HorsePower 400.00 350.00

Table Name Column Name Default Value New Value

tblConstructionPhase NumDays 740.00 112.00
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Acres of Grading (Site Preparation Phase): 0

Acres of Grading (Grading Phase): 0

Acres of Paving: 0

Residential Indoor: 0; Residential Outdoor: 0; Non-Residential Indoor: 0; Non-Residential Outdoor: 0 (Architectural Coating – sqft)

Num Days Phase Description

1 Off-Site Sediment Hauling Building Construction 3/1/2020 8/4/2020 5 112

0.00 0.00

3.0 Construction Detail

Construction Phase

Phase 
Number

Phase Name Phase Type Start Date End Date Num Days 
Week

0.00 0.00 0.000.00 0.00 0.00 0.00 0.00 0.00 0.00

NBio-CO2 Total CO2 CH4 N20 CO2e

Percent 
Reduction

0.00 0.00 0.00 0.00

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2ROG NOx CO SO2 Fugitive 
PM10

0.0000 12,304.81
14

12,304.811
4

0.7283 0.0000 12,320.10
51

2.7603 1.3855 4.1457 0.7554 1.2746 2.0300Total 3.7666 46.7504 36.6010 0.1305

0.0000 12,304.81
14

12,304.811
4

0.7283 0.0000 12,320.10
51

2.7603 1.3855 4.1457 0.7554 1.2746 2.03002020 3.7666 46.7504 36.6010 0.1305

Total CO2 CH4 N2O CO2e

Year lb/day lb/day

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

Mitigated Construction

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM2.5 
Total

Bio- CO2 NBio- 
CO2

3 of 6



2,021.917
6

2,021.9176 0.6539 2,035.650
1

0.7069 0.7069 0.6504 0.6504Total 1.5980 16.8039 7.1348 0.0209

2,021.917
6

2,021.9176 0.6539 2,035.650
1

0.7069 0.7069 0.6504 0.6504Off-Road 1.5980 16.8039 7.1348 0.0209

CO2e

Category lb/day lb/day

Exhaust 
PM10

PM10 
Total

Water Exposed Area

3.2 Off-Site Sediment Hauling - 2020
Unmitigated Construction On-Site

ROG NBio- 
CO2

Total CO2 CH4 N2ONOx CO SO2 Fugitive 
PM10

7.90 17.00

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2

LD_Mix HDT_Mix HHDT

3.1 Mitigation Measures Construction

Off-Site Sediment 
Hauling

3 6.00 0.00 20,160.00 19.80

Worker Trip 
Length

Vendor Trip 
Length

Hauling Trip 
Length

Worker Vehicle 
Class

Vendor 
Vehicle Class

Hauling 
Vehicle Class

Trips and VMT

Phase Name Offroad Equipment 
Count

Worker Trip 
Number

Vendor Trip 
Number

Hauling Trip 
Number

Off-Site Sediment Hauling Rubber Tired Loaders 1 6.00 250 0.36

Off-Site Sediment Hauling Rubber Tired Dozers 1 6.00 250 0.40

Load Factor

Off-Site Sediment Hauling Off-Highway Trucks 1 6.00 350 0.38

OffRoad Equipment

Phase Name Offroad Equipment Type Amount Usage Hours Horse Power
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0.0000 2,021.917
6

2,021.9176 0.6539 2,035.650
1

0.7069 0.7069 0.6504 0.6504Total 1.5980 16.8039 7.1348 0.0209

0.0000 2,021.917
6

2,021.9176 0.6539 2,035.650
1

0.7069 0.7069 0.6504 0.6504Off-Road 1.5980 16.8039 7.1348 0.0209

Total CO2 CH4 N2O CO2e

Category lb/day lb/day

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

Mitigated Construction On-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

10,282.89
38

10,282.893
8

PM2.5 
Total

Bio- CO2 NBio- 
CO2

0.0743 10,284.45
50

2.7603 0.6785 3.4388 0.7554 0.6243 1.3796Total 2.1686 29.9465 29.4661 0.1096

69.4879 69.4879 2.8500e-
003

69.54760.0903 5.2000e-
004

0.0908 0.0240 4.9000e-
004

0.0244Worker 0.0162 0.0260 0.2610 9.8000e-
004

0.0000 0.0000 0.0000 0.00000.0000 0.0000 0.0000 0.0000 0.0000 0.0000Vendor 0.0000 0.0000 0.0000 0.0000

10,213.40
59

10,213.405
9

0.0715 10,214.90
73

2.6700 0.6780 3.3480 0.7314 0.6238 1.3552Hauling 2.1524 29.9205 29.2052 0.1086

Total CO2 CH4 N2O CO2e

Category lb/day lb/day

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

Unmitigated Construction Off-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM2.5 
Total

Bio- CO2 NBio- 
CO2
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10,282.89
38

10,282.893
8

0.0743 10,284.45
50

2.7603 0.6785 3.4388 0.7554 0.6243 1.3796Total 2.1686 29.9465 29.4661 0.1096

69.4879 69.4879 2.8500e-
003

69.54760.0903 5.2000e-
004

0.0908 0.0240 4.9000e-
004

0.0244Worker 0.0162 0.0260 0.2610 9.8000e-
004

0.0000 0.0000 0.0000 0.00000.0000 0.0000 0.0000 0.0000 0.0000 0.0000Vendor 0.0000 0.0000 0.0000 0.0000

10,213.40
59

10,213.405
9

0.0715 10,214.90
73

2.6700 0.6780 3.3480 0.7314 0.6238 1.3552Hauling 2.1524 29.9205 29.2052 0.1086

Total CO2 CH4 N2O CO2e

Category lb/day lb/day

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

Mitigated Construction Off-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM2.5 
Total

Bio- CO2 NBio- 
CO2
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Construction Off-road Equipment Mitigation - 

1.3 User Entered Comments & Non-Default Data

Project Characteristics - 

Land Use - based on size of sediment storage site

Construction Phase - based on information provided by engineers

Off-road Equipment - equipment listed provided by engineers

Trips and VMT - worker trips based on work truck; hauling based on information provided by engineers

CO2 Intensity 
(lb/MWhr)

630.89 CH4 Intensity 
(lb/MWhr)

0.029 N2O Intensity 
(lb/MWhr)

0.006

28

Climate Zone 10 Operational Year 2022

Utility Company Southern California Edison

1.2 Other Project Characteristics

Urbanization Rural Wind Speed (m/s) 2.4 Precipitation Freq (Days)

Population

User Defined Industrial 1.00 User Defined Unit 45.00 0.00 0

1.1 Land Usage

Land Uses Size Metric Lot Acreage Floor Surface Area

CalEEMod Version: CalEEMod.2013.2.2 Page 1 of 1 Date: 5/24/2016 1:19 PM

OCWD Prado Sediment Removal Phase 5
Riverside-South Coast County, Annual

1.0 Project Characteristics
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0.0000 626.0355 626.0355 0.0370 0.0000 626.81160.1523 0.0775 0.2299 0.0418 0.0713 0.1131Total 0.2103 2.6452 2.0884 7.3200e-
003

0.0000 626.0355 626.0355 0.0370 0.0000 626.81160.1523 0.0775 0.2299 0.0418 0.0713 0.11312020 0.2103 2.6452 2.0884 7.3200e-
003

CH4 N2O CO2e

Year tons/yr MT/yr

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2

Unmitigated Construction

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

tblTripsAndVMT WorkerTripNumber 0.00 6.00

2.0 Emissions Summary

2.1 Overall Construction

NBio- 
CO2

Total CO2

tblTripsAndVMT HaulingTripLength 20.00 17.00

tblTripsAndVMT HaulingTripNumber 0.00 20,160.00

tblProjectCharacteristics OperationalYear 2014 2022

tblProjectCharacteristics UrbanizationLevel Urban Rural

tblOffRoadEquipment HorsePower 255.00 250.00

tblOffRoadEquipment HorsePower 199.00 250.00

tblLandUse LotAcreage 0.00 45.00

tblOffRoadEquipment HorsePower 400.00 350.00

Table Name Column Name Default Value New Value

tblConstructionPhase NumDays 740.00 112.00
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Acres of Grading (Site Preparation Phase): 0

Acres of Grading (Grading Phase): 0

Acres of Paving: 0

Residential Indoor: 0; Residential Outdoor: 0; Non-Residential Indoor: 0; Non-Residential Outdoor: 0 (Architectural Coating – sqft)

Num Days Phase Description

1 Off-Site Sediment Hauling Building Construction 3/1/2020 8/4/2020 5 112

0.00 0.00

3.0 Construction Detail

Construction Phase

Phase 
Number

Phase Name Phase Type Start Date End Date Num Days 
Week

0.00 0.00 0.000.00 0.00 0.00 0.00 0.00 0.00 0.00

NBio-CO2 Total CO2 CH4 N20 CO2e

Percent 
Reduction

0.00 0.00 0.00 0.00

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2ROG NOx CO SO2 Fugitive 
PM10

0.0000 626.0354 626.0354 0.0370 0.0000 626.81150.1523 0.0775 0.2299 0.0418 0.0713 0.1131Total 0.2103 2.6452 2.0884 7.3200e-
003

0.0000 626.0354 626.0354 0.0370 0.0000 626.81150.1523 0.0775 0.2299 0.0418 0.0713 0.11312020 0.2103 2.6452 2.0884 7.3200e-
003

Total CO2 CH4 N2O CO2e

Year tons/yr MT/yr

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

Mitigated Construction

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM2.5 
Total

Bio- CO2 NBio- 
CO2
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0.0000 102.7182 102.7182 0.0332 0.0000 103.41580.0396 0.0396 0.0364 0.0364Total 0.0895 0.9410 0.3996 1.1700e-
003

0.0000 102.7182 102.7182 0.0332 0.0000 103.41580.0396 0.0396 0.0364 0.0364Off-Road 0.0895 0.9410 0.3996 1.1700e-
003

CO2e

Category tons/yr MT/yr

Exhaust 
PM10

PM10 
Total

Water Exposed Area

3.2 Off-Site Sediment Hauling - 2020
Unmitigated Construction On-Site

ROG NBio- 
CO2

Total CO2 CH4 N2ONOx CO SO2 Fugitive 
PM10

7.90 17.00

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2

LD_Mix HDT_Mix HHDT

3.1 Mitigation Measures Construction

Off-Site Sediment 
Hauling

3 6.00 0.00 20,160.00 19.80

Worker Trip 
Length

Vendor Trip 
Length

Hauling Trip 
Length

Worker Vehicle 
Class

Vendor 
Vehicle Class

Hauling 
Vehicle Class

Trips and VMT

Phase Name Offroad Equipment 
Count

Worker Trip 
Number

Vendor Trip 
Number

Hauling Trip 
Number

Off-Site Sediment Hauling Rubber Tired Loaders 1 6.00 250 0.36

Off-Site Sediment Hauling Rubber Tired Dozers 1 6.00 250 0.40

Load Factor

Off-Site Sediment Hauling Off-Highway Trucks 1 6.00 350 0.38

OffRoad Equipment

Phase Name Offroad Equipment Type Amount Usage Hours Horse Power
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0.0000 102.7180 102.7180 0.0332 0.0000 103.41570.0396 0.0396 0.0364 0.0364Total 0.0895 0.9410 0.3996 1.1700e-
003

0.0000 102.7180 102.7180 0.0332 0.0000 103.41570.0396 0.0396 0.0364 0.0364Off-Road 0.0895 0.9410 0.3996 1.1700e-
003

Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

Mitigated Construction On-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

0.0000 523.3174 523.3174

PM2.5 
Total

Bio- CO2 NBio- 
CO2

3.7300e-
003

0.0000 523.39580.1523 0.0380 0.1903 0.0418 0.0349 0.0767Total 0.1208 1.7041 1.6889 6.1500e-
003

0.0000 3.5787 3.5787 1.4000e-
004

0.0000 3.58184.9700e-
003

3.0000e-
005

5.0000e-
003

1.3200e-
003

3.0000e-
005

1.3500e-
003

Worker 8.5000e-
004

1.5200e-
003

0.0151 6.0000e-
005

0.0000 0.0000 0.0000 0.0000 0.0000 0.00000.0000 0.0000 0.0000 0.0000 0.0000 0.0000Vendor 0.0000 0.0000 0.0000 0.0000

0.0000 519.7387 519.7387 3.5900e-
003

0.0000 519.81410.1474 0.0379 0.1853 0.0404 0.0349 0.0753Hauling 0.1200 1.7026 1.6737 6.0900e-
003

Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

Unmitigated Construction Off-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM2.5 
Total

Bio- CO2 NBio- 
CO2
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523.3174 523.3174 3.7300e-
003

0.0000 523.39580.1523 0.0380 0.1903 0.0418 0.0349 0.0767 0.0000Total 0.1208 1.7041 1.6889 6.1500e-
003

0.0000 3.5787 3.5787 1.4000e-
004

0.0000 3.58184.9700e-
003

3.0000e-
005

5.0000e-
003

1.3200e-
003

3.0000e-
005

1.3500e-
003

Worker 8.5000e-
004

1.5200e-
003

0.0151 6.0000e-
005

0.0000 0.0000 0.0000 0.0000 0.0000 0.00000.0000 0.0000 0.0000 0.0000 0.0000 0.0000Vendor 0.0000 0.0000 0.0000 0.0000

0.0000 519.7387 519.7387 3.5900e-
003

0.0000 519.81410.1474 0.0379 0.1853 0.0404 0.0349 0.0753Hauling 0.1200 1.7026 1.6737 6.0900e-
003

Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

Mitigated Construction Off-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM2.5 
Total

Bio- CO2 NBio- 
CO2
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Off-road Equipment - equipment list provided by engineers

Trips and VMT - defaults plus 2 for work trucks

Grading - acreage disturbed based on site acreage

Construction Off-road Equipment Mitigation - 

1.3 User Entered Comments & Non-Default Data

Project Characteristics - 

Land Use - acreage based on original chanel size of 12 acres

Construction Phase - dates based on information provided by engineers

Off-road Equipment - based on equipment list provided by engineers

Off-road Equipment - equipment list provided by engineers

CO2 Intensity 
(lb/MWhr)

630.89 CH4 Intensity 
(lb/MWhr)

0.029 N2O Intensity 
(lb/MWhr)

0.006

28

Climate Zone 10 Operational Year 2022

Utility Company Southern California Edison

1.2 Other Project Characteristics

Urbanization Urban Wind Speed (m/s) 2.4 Precipitation Freq (Days)

Population

User Defined Industrial 1.00 User Defined Unit 12.00 0.00 0

1.1 Land Usage

Land Uses Size Metric Lot Acreage Floor Surface Area

CalEEMod Version: CalEEMod.2013.2.2 Page 1 of 1 Date: 5/24/2016 1:20 PM

OCWD Prado Sediment Removal Project Phase 6
Riverside-South Coast County, Winter

1.0 Project Characteristics
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tblTripsAndVMT WorkerTripNumber 40.00 42.00

tblTripsAndVMT WorkerTripNumber 18.00 20.00

tblProjectCharacteristics OperationalYear 2014 2022

tblTripsAndVMT WorkerTripNumber 5.00 7.00

tblOffRoadEquipment OffRoadEquipmentUnitAmount 3.00 1.00

tblOffRoadEquipment OffRoadEquipmentUnitAmount 3.00 2.00

tblOffRoadEquipment HorsePower 199.00 250.00

tblOffRoadEquipment HorsePower 199.00 250.00

tblOffRoadEquipment HorsePower 171.00 20.00

tblOffRoadEquipment HorsePower 171.00 300.00

tblOffRoadEquipment HorsePower 162.00 200.00

tblOffRoadEquipment HorsePower 400.00 350.00

tblOffRoadEquipment HorsePower 226.00 300.00

tblOffRoadEquipment HorsePower 16.00 350.00

tblOffRoadEquipment HorsePower 255.00 250.00

tblOffRoadEquipment HorsePower 255.00 250.00

tblGrading AcresOfGrading 0.00 12.00

tblLandUse LotAcreage 0.00 12.00

tblConstructionPhase NumDays 10.00 30.00

tblGrading AcresOfGrading 0.00 12.00

tblConstructionPhase NumDays 10.00 120.00

tblConstructionPhase NumDays 10.00 120.00

Table Name Column Name Default Value New Value
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0.00 0.00 0.00 0.00 0.0054.03 0.00 48.06 54.52 0.00 44.84 0.00

NBio-CO2 Total CO2 CH4 N20 CO2e

Percent 
Reduction

0.00 0.00 0.00 0.00

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2ROG NOx CO SO2 Fugitive 
PM10

11,384.604
6

3.5861 0.0000 11,459.91
16

11.6686 3.1535 14.8221 6.1182 2.9012 9.0194Total 7.3616 74.7016 39.5901 0.1190

5,691.2407 1.7930 0.0000 5,728.893
1

5.8343 1.3949 7.2292 3.0591 1.2833 4.34242022 3.3565 33.2350 18.9707 0.0595

5,693.3639 1.7931 0.0000 5,731.018
5

5.8343 1.7586 7.5929 3.0591 1.6179 4.67702021 4.0051 41.4666 20.6195 0.0595

Total CO2 CH4 N2O CO2e

Year lb/day lb/day

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

Mitigated Construction

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

11,384.604
7

PM2.5 
Total

Bio- CO2 NBio- 
CO2

3.5861 0.0000 11,459.91
16

25.3839 3.1535 28.5373 13.4511 2.9012 16.3523Total 7.3616 74.7016 39.5901 0.1190

5,691.2407 1.7930 0.0000 5,728.893
1

12.6919 1.3949 14.0868 6.7256 1.2833 8.00892022 3.3565 33.2350 18.9707 0.0595

5,693.3640 1.7931 0.0000 5,731.018
5

12.6919 1.7586 14.4505 6.7256 1.6179 8.34352021 4.0051 41.4666 20.6195 0.0595

NBio- 
CO2

Total CO2 CH4 N2O CO2e

Year lb/day lb/day

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2

2.0 Emissions Summary

2.1 Overall Construction (Maximum Daily Emission)
Unmitigated Construction

ROG NOx CO SO2 Fugitive 
PM10
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Phase 6C: Site Restoration Rubber Tired Loaders 1 8.00 250 0.36

Phase 6C: Site Restoration Rubber Tired Dozers 2 8.00 250 0.40

Phase 6C: Site Restoration Off-Highway Trucks 1 8.00 350 0.38

Phase 6C: Site Restoration Excavators 2 8.00 200 0.38

Phase 6C: Site Restoration Cranes 1 8.00 300 0.29

Phase 6B: Mitigation Rubber Tired Loaders 1 8.00 250 0.36

Phase 6B: Mitigation Rubber Tired Dozers 1 8.00 250 0.40

Phase 6B: Mitigation Dumpers/Tenders 14 8.00 350 0.38

Phase 6A: Monitoring Other Construction Equipment 1 8.00 300 0.42

Load Factor

Phase 6A: Monitoring Other Construction Equipment 1 4.00 20 0.42

OffRoad Equipment

Phase Name Offroad Equipment Type Amount Usage Hours Horse Power

30

Acres of Grading (Site Preparation Phase): 0

Acres of Grading (Grading Phase): 0

Acres of Paving: 0

Residential Indoor: 0; Residential Outdoor: 0; Non-Residential Indoor: 0; Non-Residential Outdoor: 0 (Architectural Coating – sqft)

3 Phase 6C: Site Restoration Site Preparation 12/17/2021 1/27/2022 5

120

2 Phase 6B: Mitigation Site Preparation 7/2/2021 12/16/2021 5 120

End Date Num Days 
Week

Num Days Phase Description

1 Phase 6A: Monitoring Site Preparation 1/15/2021 7/1/2021 5

3.0 Construction Detail

Construction Phase

Phase 
Number

Phase Name Phase Type Start Date
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1,095.1410 0.3542 1,102.579
0

0.0000 0.2275 0.2275 0.0000 0.2093 0.2093Total 0.5528 5.7593 3.9460 0.0113

1,095.1410 0.3542 1,102.579
0

0.2275 0.2275 0.2093 0.2093Off-Road 0.5528 5.7593 3.9460 0.0113

0.0000 0.00000.0000 0.0000 0.0000 0.0000 0.0000 0.0000Fugitive Dust

CO2e

Category lb/day lb/day

Exhaust 
PM10

PM10 
Total

Water Exposed Area

3.2 Phase 6A: Monitoring - 2021
Unmitigated Construction On-Site

ROG NBio- 
CO2

Total CO2 CH4 N2ONOx CO SO2 Fugitive 
PM10

6.90 20.00

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2

LD_Mix HDT_Mix HHDT

3.1 Mitigation Measures Construction

Phase 6C: Site 
Restoration

7 20.00 0.00 0.00 14.70

14.70 6.90 20.00 LD_Mix HDT_Mix HHDT

6.90 20.00 LD_Mix HDT_Mix HHDT

Phase 6B: Mitigation 16 42.00 0.00 0.00

Phase 6A: Monitoring 2 7.00 0.00 0.00 14.70

Worker Trip 
Length

Vendor Trip 
Length

Hauling Trip 
Length

Worker Vehicle 
Class

Vendor 
Vehicle Class

Hauling 
Vehicle Class

Trips and VMT

Phase Name Offroad Equipment 
Count

Worker Trip 
Number

Vendor Trip 
Number

Hauling Trip 
Number
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1,095.1410 0.3542 1,102.579
0

0.0000 0.2275 0.2275 0.0000 0.2093 0.2093Total 0.5528 5.7593 3.9460 0.0113

1,095.1410 0.3542 1,102.579
0

0.2275 0.2275 0.2093 0.2093Off-Road 0.5528 5.7593 3.9460 0.0113

0.0000 0.00000.0000 0.0000 0.0000 0.0000 0.0000 0.0000Fugitive Dust

Total CO2 CH4 N2O CO2e

Category lb/day lb/day

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

Mitigated Construction On-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

59.6159

PM2.5 
Total

Bio- CO2 NBio- 
CO2

2.3900e-
003

59.66600.0782 4.7000e-
004

0.0787 0.0208 4.4000e-
004

0.0212Total 0.0166 0.0216 0.2186 8.6000e-
004

59.6159 2.3900e-
003

59.66600.0782 4.7000e-
004

0.0787 0.0208 4.4000e-
004

0.0212Worker 0.0166 0.0216 0.2186 8.6000e-
004

0.0000 0.0000 0.00000.0000 0.0000 0.0000 0.0000 0.0000 0.0000Vendor 0.0000 0.0000 0.0000 0.0000

0.0000 0.0000 0.00000.0000 0.0000 0.0000 0.0000 0.0000 0.0000Hauling 0.0000 0.0000 0.0000 0.0000

Total CO2 CH4 N2O CO2e

Category lb/day lb/day

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

Unmitigated Construction Off-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM2.5 
Total

Bio- CO2 NBio- 
CO2
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1,582.7535 0.5119 1,593.503
3

6.1281 0.6976 6.8257 3.3217 0.6418 3.9635Total 1.4815 15.8629 6.0556 0.0163

1,582.7535 0.5119 1,593.503
3

0.6976 0.6976 0.6418 0.6418Off-Road 1.4815 15.8629 6.0556 0.0163

0.0000 0.00006.1281 0.0000 6.1281 3.3217 0.0000 3.3217Fugitive Dust

Total CO2 CH4 N2O CO2e

Category lb/day lb/day

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

Unmitigated Construction On-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

59.6159

PM2.5 
Total

Bio- CO2 NBio- 
CO2

3.3 Phase 6B: Mitigation - 2021

2.3900e-
003

59.66600.0782 4.7000e-
004

0.0787 0.0208 4.4000e-
004

0.0212Total 0.0166 0.0216 0.2186 8.6000e-
004

59.6159 2.3900e-
003

59.66600.0782 4.7000e-
004

0.0787 0.0208 4.4000e-
004

0.0212Worker 0.0166 0.0216 0.2186 8.6000e-
004

0.0000 0.0000 0.00000.0000 0.0000 0.0000 0.0000 0.0000 0.0000Vendor 0.0000 0.0000 0.0000 0.0000

0.0000 0.0000 0.00000.0000 0.0000 0.0000 0.0000 0.0000 0.0000Hauling 0.0000 0.0000 0.0000 0.0000

Total CO2 CH4 N2O CO2e

Category lb/day lb/day

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

Mitigated Construction Off-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM2.5 
Total

Bio- CO2 NBio- 
CO2
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1,582.7535 0.5119 1,593.503
3

2.7577 0.6976 3.4553 1.4948 0.6418 2.1366Total 1.4815 15.8629 6.0556 0.0163

1,582.7535 0.5119 1,593.503
3

0.6976 0.6976 0.6418 0.6418Off-Road 1.4815 15.8629 6.0556 0.0163

0.0000 0.00002.7577 0.0000 2.7577 1.4948 0.0000 1.4948Fugitive Dust

Total CO2 CH4 N2O CO2e

Category lb/day lb/day

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

Mitigated Construction On-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

357.6952

PM2.5 
Total

Bio- CO2 NBio- 
CO2

0.0143 357.99570.4695 2.8300e-
003

0.4723 0.1245 2.6200e-
003

0.1271Total 0.0995 0.1295 1.3116 5.1500e-
003

357.6952 0.0143 357.99570.4695 2.8300e-
003

0.4723 0.1245 2.6200e-
003

0.1271Worker 0.0995 0.1295 1.3116 5.1500e-
003

0.0000 0.0000 0.00000.0000 0.0000 0.0000 0.0000 0.0000 0.0000Vendor 0.0000 0.0000 0.0000 0.0000

0.0000 0.0000 0.00000.0000 0.0000 0.0000 0.0000 0.0000 0.0000Hauling 0.0000 0.0000 0.0000 0.0000

Total CO2 CH4 N2O CO2e

Category lb/day lb/day

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

Unmitigated Construction Off-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM2.5 
Total

Bio- CO2 NBio- 
CO2
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5,523.0329 1.7863 5,560.544
4

12.4684 1.7572 14.2256 6.6663 1.6167 8.2829Total 3.9577 41.4050 19.9949 0.0570

5,523.0329 1.7863 5,560.544
4

1.7572 1.7572 1.6167 1.6167Off-Road 3.9577 41.4050 19.9949 0.0570

0.0000 0.000012.4684 0.0000 12.4684 6.6663 0.0000 6.6663Fugitive Dust

Total CO2 CH4 N2O CO2e

Category lb/day lb/day

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

Unmitigated Construction On-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

357.6952

PM2.5 
Total

Bio- CO2 NBio- 
CO2

3.4 Phase 6C: Site Restoration - 2021

0.0143 357.99570.4695 2.8300e-
003

0.4723 0.1245 2.6200e-
003

0.1271Total 0.0995 0.1295 1.3116 5.1500e-
003

357.6952 0.0143 357.99570.4695 2.8300e-
003

0.4723 0.1245 2.6200e-
003

0.1271Worker 0.0995 0.1295 1.3116 5.1500e-
003

0.0000 0.0000 0.00000.0000 0.0000 0.0000 0.0000 0.0000 0.0000Vendor 0.0000 0.0000 0.0000 0.0000

0.0000 0.0000 0.00000.0000 0.0000 0.0000 0.0000 0.0000 0.0000Hauling 0.0000 0.0000 0.0000 0.0000

Total CO2 CH4 N2O CO2e

Category lb/day lb/day

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

Mitigated Construction Off-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM2.5 
Total

Bio- CO2 NBio- 
CO2

9 of 13



5,523.0329 1.7863 5,560.544
4

5.6108 1.7572 7.3680 2.9998 1.6167 4.6165Total 3.9577 41.4050 19.9949 0.0570

5,523.0329 1.7863 5,560.544
4

1.7572 1.7572 1.6167 1.6167Off-Road 3.9577 41.4050 19.9949 0.0570

0.0000 0.00005.6108 0.0000 5.6108 2.9998 0.0000 2.9998Fugitive Dust

Total CO2 CH4 N2O CO2e

Category lb/day lb/day

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

Mitigated Construction On-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

170.3310

PM2.5 
Total

Bio- CO2 NBio- 
CO2

6.8100e-
003

170.47410.2236 1.3500e-
003

0.2249 0.0593 1.2500e-
003

0.0605Total 0.0474 0.0617 0.6246 2.4500e-
003

170.3310 6.8100e-
003

170.47410.2236 1.3500e-
003

0.2249 0.0593 1.2500e-
003

0.0605Worker 0.0474 0.0617 0.6246 2.4500e-
003

0.0000 0.0000 0.00000.0000 0.0000 0.0000 0.0000 0.0000 0.0000Vendor 0.0000 0.0000 0.0000 0.0000

0.0000 0.0000 0.00000.0000 0.0000 0.0000 0.0000 0.0000 0.0000Hauling 0.0000 0.0000 0.0000 0.0000

Total CO2 CH4 N2O CO2e

Category lb/day lb/day

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

Unmitigated Construction Off-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM2.5 
Total

Bio- CO2 NBio- 
CO2
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5,523.5773 1.7864 5,561.092
5

12.4684 1.3936 13.8619 6.6663 1.2821 7.9483Total 3.3116 33.1770 18.3815 0.0570

5,523.5773 1.7864 5,561.092
5

1.3936 1.3936 1.2821 1.2821Off-Road 3.3116 33.1770 18.3815 0.0570

0.0000 0.000012.4684 0.0000 12.4684 6.6663 0.0000 6.6663Fugitive Dust

Total CO2 CH4 N2O CO2e

Category lb/day lb/day

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

Unmitigated Construction On-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

170.3310

PM2.5 
Total

Bio- CO2 NBio- 
CO2

3.4 Phase 6C: Site Restoration - 2022

6.8100e-
003

170.47410.2236 1.3500e-
003

0.2249 0.0593 1.2500e-
003

0.0605Total 0.0474 0.0617 0.6246 2.4500e-
003

170.3310 6.8100e-
003

170.47410.2236 1.3500e-
003

0.2249 0.0593 1.2500e-
003

0.0605Worker 0.0474 0.0617 0.6246 2.4500e-
003

0.0000 0.0000 0.00000.0000 0.0000 0.0000 0.0000 0.0000 0.0000Vendor 0.0000 0.0000 0.0000 0.0000

0.0000 0.0000 0.00000.0000 0.0000 0.0000 0.0000 0.0000 0.0000Hauling 0.0000 0.0000 0.0000 0.0000

Total CO2 CH4 N2O CO2e

Category lb/day lb/day

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

Mitigated Construction Off-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM2.5 
Total

Bio- CO2 NBio- 
CO2
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5,523.5773 1.7864 5,561.092
5

5.6108 1.3936 7.0043 2.9998 1.2821 4.2819Total 3.3116 33.1770 18.3815 0.0570

5,523.5773 1.7864 5,561.092
5

1.3936 1.3936 1.2821 1.2821Off-Road 3.3116 33.1770 18.3815 0.0570

0.0000 0.00005.6108 0.0000 5.6108 2.9998 0.0000 2.9998Fugitive Dust

Total CO2 CH4 N2O CO2e

Category lb/day lb/day

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

Mitigated Construction On-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

167.6634

PM2.5 
Total

Bio- CO2 NBio- 
CO2

6.5300e-
003

167.80060.2236 1.3600e-
003

0.2249 0.0593 1.2600e-
003

0.0606Total 0.0449 0.0580 0.5892 2.4500e-
003

167.6634 6.5300e-
003

167.80060.2236 1.3600e-
003

0.2249 0.0593 1.2600e-
003

0.0606Worker 0.0449 0.0580 0.5892 2.4500e-
003

0.0000 0.0000 0.00000.0000 0.0000 0.0000 0.0000 0.0000 0.0000Vendor 0.0000 0.0000 0.0000 0.0000

0.0000 0.0000 0.00000.0000 0.0000 0.0000 0.0000 0.0000 0.0000Hauling 0.0000 0.0000 0.0000 0.0000

Total CO2 CH4 N2O CO2e

Category lb/day lb/day

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

Unmitigated Construction Off-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM2.5 
Total

Bio- CO2 NBio- 
CO2
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167.6634 6.5300e-
003

167.80060.2236 1.3600e-
003

0.2249 0.0593 1.2600e-
003

0.0606Total 0.0449 0.0580 0.5892 2.4500e-
003

167.6634 6.5300e-
003

167.80060.2236 1.3600e-
003

0.2249 0.0593 1.2600e-
003

0.0606Worker 0.0449 0.0580 0.5892 2.4500e-
003

0.0000 0.0000 0.00000.0000 0.0000 0.0000 0.0000 0.0000 0.0000Vendor 0.0000 0.0000 0.0000 0.0000

0.0000 0.0000 0.00000.0000 0.0000 0.0000 0.0000 0.0000 0.0000Hauling 0.0000 0.0000 0.0000 0.0000

Total CO2 CH4 N2O CO2e

Category lb/day lb/day

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

Mitigated Construction Off-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM2.5 
Total

Bio- CO2 NBio- 
CO2
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Off-road Equipment - equipment list provided by engineers

Trips and VMT - defaults plus 2 for work trucks

Grading - acreage disturbed based on site acreage

Construction Off-road Equipment Mitigation - 

1.3 User Entered Comments & Non-Default Data

Project Characteristics - 

Land Use - acreage based on original chanel size of 12 acres

Construction Phase - dates based on information provided by engineers

Off-road Equipment - based on equipment list provided by engineers

Off-road Equipment - equipment list provided by engineers

CO2 Intensity 
(lb/MWhr)

630.89 CH4 Intensity 
(lb/MWhr)

0.029 N2O Intensity 
(lb/MWhr)

0.006

28

Climate Zone 10 Operational Year 2022

Utility Company Southern California Edison

1.2 Other Project Characteristics

Urbanization Urban Wind Speed (m/s) 2.4 Precipitation Freq (Days)

Population

User Defined Industrial 1.00 User Defined Unit 12.00 0.00 0

1.1 Land Usage

Land Uses Size Metric Lot Acreage Floor Surface Area

CalEEMod Version: CalEEMod.2013.2.2 Page 1 of 1 Date: 5/24/2016 3:31 PM

OCWD Prado Sediment Removal Project Phase 6
Riverside-South Coast County, Annual

1.0 Project Characteristics
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tblOffRoadEquipment PhaseName Phase 6C: Site Restoration

tblOffRoadEquipment PhaseName Phase 6C: Site Restoration

tblOffRoadEquipment PhaseName Phase 6B: Mitigation

tblOffRoadEquipment OffRoadEquipmentUnitAmount 0.00 1.00

tblOffRoadEquipment OffRoadEquipmentUnitAmount 0.00 1.00

tblOffRoadEquipment OffRoadEquipmentUnitAmount 0.00 1.00

tblOffRoadEquipment OffRoadEquipmentUnitAmount 0.00 1.00

tblOffRoadEquipment OffRoadEquipmentUnitAmount 0.00 2.00

tblOffRoadEquipment OffRoadEquipmentUnitAmount 0.00 1.00

tblOffRoadEquipment OffRoadEquipmentUnitAmount 0.00 1.00

tblOffRoadEquipment OffRoadEquipmentUnitAmount 0.00 14.00

tblOffRoadEquipment OffRoadEquipmentUnitAmount 3.00 1.00

tblOffRoadEquipment OffRoadEquipmentUnitAmount 3.00 2.00

tblOffRoadEquipment HorsePower 199.00 250.00

tblOffRoadEquipment HorsePower 199.00 250.00

tblOffRoadEquipment HorsePower 171.00 20.00

tblOffRoadEquipment HorsePower 171.00 300.00

tblOffRoadEquipment HorsePower 162.00 200.00

tblOffRoadEquipment HorsePower 400.00 350.00

tblOffRoadEquipment HorsePower 226.00 300.00

tblOffRoadEquipment HorsePower 16.00 350.00

tblOffRoadEquipment HorsePower 255.00 250.00

tblOffRoadEquipment HorsePower 255.00 250.00

tblGrading AcresOfGrading 0.00 12.00

tblLandUse LotAcreage 0.00 12.00

tblConstructionPhase NumDays 10.00 30.00

tblGrading AcresOfGrading 0.00 12.00

tblConstructionPhase NumDays 10.00 120.00

tblConstructionPhase NumDays 10.00 120.00

Table Name Column Name Default Value New Value
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177.3921 0.0502 0.0000 178.44570.7774 0.0641 0.8415 0.4088 0.0590 0.4678Total 0.1471 1.4632 0.7258 2.1300e-
003

39.1186 0.0122 0.0000 39.37550.1891 0.0112 0.2004 0.1006 0.0103 0.11092022 0.0265 0.2644 0.1399 4.5000e-
004

138.2735 0.0379 0.0000 139.07020.5882 0.0529 0.6411 0.3082 0.0487 0.35692021 0.1205 1.1988 0.5858 1.6800e-
003

NBio- 
CO2

Total CO2 CH4 N2O CO2e

Year tons/yr MT/yr

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2

2.0 Emissions Summary

2.1 Overall Construction
Unmitigated Construction

ROG NOx CO SO2 Fugitive 
PM10

tblTripsAndVMT WorkerTripNumber 40.00 42.00

tblTripsAndVMT WorkerTripNumber 18.00 20.00

tblProjectCharacteristics OperationalYear 2014 2022

tblTripsAndVMT WorkerTripNumber 5.00 7.00

tblOffRoadEquipment PhaseName Phase 6B: Mitigation

tblOffRoadEquipment PhaseName Phase 6C: Site Restoration

tblOffRoadEquipment PhaseName Phase 6A: Monitoring

tblOffRoadEquipment PhaseName Phase 6A: Monitoring

tblOffRoadEquipment PhaseName Phase 6C: Site Restoration
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30

Acres of Grading (Site Preparation Phase): 0

Acres of Grading (Grading Phase): 0

Acres of Paving: 0

Residential Indoor: 0; Residential Outdoor: 0; Non-Residential Indoor: 0; Non-Residential Outdoor: 0 (Architectural Coating – sqft)

3 Phase 6C: Site Restoration Site Preparation 12/17/2021 1/27/2022 5

120

2 Phase 6B: Mitigation Site Preparation 7/2/2021 12/16/2021 5 120

End Date Num Days 
Week

Num Days Phase Description

1 Phase 6A: Monitoring Site Preparation 1/15/2021 7/1/2021 5

0.00 0.00

3.0 Construction Detail

Construction Phase

Phase 
Number

Phase Name Phase Type Start Date

0.00 0.00 0.0052.48 0.00 48.48 53.73 0.00 46.95 0.00

NBio-CO2 Total CO2 CH4 N20 CO2e

Percent 
Reduction

0.00 0.00 0.00 0.00

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2ROG NOx CO SO2 Fugitive 
PM10

177.3919 0.0502 0.0000 178.44550.3694 0.0641 0.4335 0.1891 0.0590 0.2481Total 0.1471 1.4632 0.7258 2.1300e-
003

39.1185 0.0122 0.0000 39.37540.0863 0.0112 0.0975 0.0456 0.0103 0.05592022 0.0265 0.2644 0.1399 4.5000e-
004

138.2734 0.0379 0.0000 139.07010.2831 0.0529 0.3360 0.1436 0.0487 0.19232021 0.1205 1.1988 0.5858 1.6800e-
003

Total CO2 CH4 N2O CO2e

Year tons/yr MT/yr

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

Mitigated Construction

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM2.5 
Total

Bio- CO2 NBio- 
CO2
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Water Exposed Area

6.90 20.00 LD_Mix HDT_Mix HHDT

3.1 Mitigation Measures Construction

Phase 6C: Site 
Restoration

7 20.00 0.00 0.00 14.70

14.70 6.90 20.00 LD_Mix HDT_Mix HHDT

6.90 20.00 LD_Mix HDT_Mix HHDT

Phase 6B: Mitigation 16 42.00 0.00 0.00

Phase 6A: Monitoring 2 7.00 0.00 0.00 14.70

Worker Trip 
Length

Vendor Trip 
Length

Hauling Trip 
Length

Worker Vehicle 
Class

Vendor 
Vehicle Class

Hauling 
Vehicle Class

Trips and VMT

Phase Name Offroad Equipment 
Count

Worker Trip 
Number

Vendor Trip 
Number

Hauling Trip 
Number

Phase 6C: Site Restoration Rubber Tired Loaders 1 8.00 250 0.36

Phase 6C: Site Restoration Rubber Tired Dozers 2 8.00 250 0.40

Phase 6C: Site Restoration Off-Highway Trucks 1 4.00 350 0.38

Phase 6C: Site Restoration Excavators 2 8.00 200 0.38

Phase 6C: Site Restoration Cranes 1 1.40 300 0.29

Phase 6B: Mitigation Rubber Tired Loaders 1 8.00 250 0.36

Phase 6B: Mitigation Rubber Tired Dozers 1 8.00 250 0.40

Phase 6B: Mitigation Dumpers/Tenders 14 8.00 350 0.38

Phase 6A: Monitoring Other Construction Equipment 1 0.60 300 0.42

Load Factor

Phase 6A: Monitoring Other Construction Equipment 1 4.00 20 0.42

OffRoad Equipment

Phase Name Offroad Equipment Type Amount Usage Hours Horse Power
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3.2894 1.3000e-
004

0.0000 3.29214.6200e-
003

3.0000e-
005

4.6400e-
003

1.2300e-
003

3.0000e-
005

1.2500e-
003

Total 9.3000e-
004

1.3500e-
003

0.0136 5.0000e-
005

3.2894 1.3000e-
004

0.0000 3.29214.6200e-
003

3.0000e-
005

4.6400e-
003

1.2300e-
003

3.0000e-
005

1.2500e-
003

Worker 9.3000e-
004

1.3500e-
003

0.0136 5.0000e-
005

0.0000 0.0000 0.0000 0.00000.0000 0.0000 0.0000 0.0000 0.0000 0.0000Vendor 0.0000 0.0000 0.0000 0.0000

0.0000 0.0000 0.0000 0.00000.0000 0.0000 0.0000 0.0000 0.0000 0.0000Hauling 0.0000 0.0000 0.0000 0.0000

Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

Unmitigated Construction Off-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

6.4392

PM2.5 
Total

Bio- CO2 NBio- 
CO2

2.0800e-
003

0.0000 6.48290.0000 2.5900e-
003

2.5900e-
003

0.0000 2.3900e-
003

2.3900e-
003

Total 6.6400e-
003

0.0461 0.0396 7.0000e-
005

6.4392 2.0800e-
003

0.0000 6.48292.5900e-
003

2.5900e-
003

2.3900e-
003

2.3900e-
003

Off-Road 6.6400e-
003

0.0461 0.0396 7.0000e-
005

0.0000 0.0000 0.0000 0.00000.0000 0.0000 0.0000 0.0000 0.0000 0.0000Fugitive Dust

CO2e

Category tons/yr MT/yr

Exhaust 
PM10

PM10 
Total

3.2 Phase 6A: Monitoring - 2021
Unmitigated Construction On-Site

ROG NBio- 
CO2

Total CO2 CH4 N2ONOx CO SO2 Fugitive 
PM10

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2
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3.2894 1.3000e-
004

0.0000 3.29214.6200e-
003

3.0000e-
005

4.6400e-
003

1.2300e-
003

3.0000e-
005

1.2500e-
003

Total 9.3000e-
004

1.3500e-
003

0.0136 5.0000e-
005

3.2894 1.3000e-
004

0.0000 3.29214.6200e-
003

3.0000e-
005

4.6400e-
003

1.2300e-
003

3.0000e-
005

1.2500e-
003

Worker 9.3000e-
004

1.3500e-
003

0.0136 5.0000e-
005

0.0000 0.0000 0.0000 0.00000.0000 0.0000 0.0000 0.0000 0.0000 0.0000Vendor 0.0000 0.0000 0.0000 0.0000

0.0000 0.0000 0.0000 0.00000.0000 0.0000 0.0000 0.0000 0.0000 0.0000Hauling 0.0000 0.0000 0.0000 0.0000

Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

Mitigated Construction Off-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

6.4391

PM2.5 
Total

Bio- CO2 NBio- 
CO2

2.0800e-
003

0.0000 6.48290.0000 2.5900e-
003

2.5900e-
003

0.0000 2.3900e-
003

2.3900e-
003

Total 6.6400e-
003

0.0461 0.0396 7.0000e-
005

6.4391 2.0800e-
003

0.0000 6.48292.5900e-
003

2.5900e-
003

2.3900e-
003

2.3900e-
003

Off-Road 6.6400e-
003

0.0461 0.0396 7.0000e-
005

0.0000 0.0000 0.0000 0.00000.0000 0.0000 0.0000 0.0000 0.0000 0.0000Fugitive Dust

Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

Mitigated Construction On-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM2.5 
Total

Bio- CO2 NBio- 
CO2
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19.7364 7.8000e-
004

0.0000 19.75270.0277 1.7000e-
004

0.0279 7.3500e-
003

1.6000e-
004

7.5100e-
003

Total 5.5800e-
003

8.1100e-
003

0.0815 3.1000e-
004

19.7364 7.8000e-
004

0.0000 19.75270.0277 1.7000e-
004

0.0279 7.3500e-
003

1.6000e-
004

7.5100e-
003

Worker 5.5800e-
003

8.1100e-
003

0.0815 3.1000e-
004

0.0000 0.0000 0.0000 0.00000.0000 0.0000 0.0000 0.0000 0.0000 0.0000Vendor 0.0000 0.0000 0.0000 0.0000

0.0000 0.0000 0.0000 0.00000.0000 0.0000 0.0000 0.0000 0.0000 0.0000Hauling 0.0000 0.0000 0.0000 0.0000

Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

Unmitigated Construction Off-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

86.1510

PM2.5 
Total

Bio- CO2 NBio- 
CO2

0.0279 0.0000 86.73610.3677 0.0419 0.4096 0.1993 0.0385 0.2378Total 0.0889 0.9518 0.3633 9.8000e-
004

86.1510 0.0279 0.0000 86.73610.0419 0.0419 0.0385 0.0385Off-Road 0.0889 0.9518 0.3633 9.8000e-
004

0.0000 0.0000 0.0000 0.00000.3677 0.0000 0.3677 0.1993 0.0000 0.1993Fugitive Dust

Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

Unmitigated Construction On-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM2.5 
Total

Bio- CO2 NBio- 
CO2

3.3 Phase 6B: Mitigation - 2021
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19.7364 7.8000e-
004

0.0000 19.75270.0277 1.7000e-
004

0.0279 7.3500e-
003

1.6000e-
004

7.5100e-
003

Total 5.5800e-
003

8.1100e-
003

0.0815 3.1000e-
004

19.7364 7.8000e-
004

0.0000 19.75270.0277 1.7000e-
004

0.0279 7.3500e-
003

1.6000e-
004

7.5100e-
003

Worker 5.5800e-
003

8.1100e-
003

0.0815 3.1000e-
004

0.0000 0.0000 0.0000 0.00000.0000 0.0000 0.0000 0.0000 0.0000 0.0000Vendor 0.0000 0.0000 0.0000 0.0000

0.0000 0.0000 0.0000 0.00000.0000 0.0000 0.0000 0.0000 0.0000 0.0000Hauling 0.0000 0.0000 0.0000 0.0000

Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

Mitigated Construction Off-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

86.1509

PM2.5 
Total

Bio- CO2 NBio- 
CO2

0.0279 0.0000 86.73600.1655 0.0419 0.2073 0.0897 0.0385 0.1282Total 0.0889 0.9518 0.3633 9.8000e-
004

86.1509 0.0279 0.0000 86.73600.0419 0.0419 0.0385 0.0385Off-Road 0.0889 0.9518 0.3633 9.8000e-
004

0.0000 0.0000 0.0000 0.00000.1655 0.0000 0.1655 0.0897 0.0000 0.0897Fugitive Dust

Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

Mitigated Construction On-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM2.5 
Total

Bio- CO2 NBio- 
CO2
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0.8615 3.0000e-
005

0.0000 0.86221.2100e-
003

1.0000e-
005

1.2200e-
003

3.2000e-
004

1.0000e-
005

3.3000e-
004

Total 2.4000e-
004

3.5000e-
004

3.5600e-
003

1.0000e-
005

0.8615 3.0000e-
005

0.0000 0.86221.2100e-
003

1.0000e-
005

1.2200e-
003

3.2000e-
004

1.0000e-
005

3.3000e-
004

Worker 2.4000e-
004

3.5000e-
004

3.5600e-
003

1.0000e-
005

0.0000 0.0000 0.0000 0.00000.0000 0.0000 0.0000 0.0000 0.0000 0.0000Vendor 0.0000 0.0000 0.0000 0.0000

0.0000 0.0000 0.0000 0.00000.0000 0.0000 0.0000 0.0000 0.0000 0.0000Hauling 0.0000 0.0000 0.0000 0.0000

Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

Unmitigated Construction Off-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

21.7961

PM2.5 
Total

Bio- CO2 NBio- 
CO2

7.0500e-
003

0.0000 21.94420.1870 8.2400e-
003

0.1953 0.1000 7.5800e-
003

0.1076Total 0.0183 0.1912 0.0843 2.5000e-
004

21.7961 7.0500e-
003

0.0000 21.94428.2400e-
003

8.2400e-
003

7.5800e-
003

7.5800e-
003

Off-Road 0.0183 0.1912 0.0843 2.5000e-
004

0.0000 0.0000 0.0000 0.00000.1870 0.0000 0.1870 0.1000 0.0000 0.1000Fugitive Dust

Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

Unmitigated Construction On-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM2.5 
Total

Bio- CO2 NBio- 
CO2
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0.8615 3.0000e-
005

0.0000 0.86221.2100e-
003

1.0000e-
005

1.2200e-
003

3.2000e-
004

1.0000e-
005

3.3000e-
004

Total 2.4000e-
004

3.5000e-
004

3.5600e-
003

1.0000e-
005

0.8615 3.0000e-
005

0.0000 0.86221.2100e-
003

1.0000e-
005

1.2200e-
003

3.2000e-
004

1.0000e-
005

3.3000e-
004

Worker 2.4000e-
004

3.5000e-
004

3.5600e-
003

1.0000e-
005

0.0000 0.0000 0.0000 0.00000.0000 0.0000 0.0000 0.0000 0.0000 0.0000Vendor 0.0000 0.0000 0.0000 0.0000

0.0000 0.0000 0.0000 0.00000.0000 0.0000 0.0000 0.0000 0.0000 0.0000Hauling 0.0000 0.0000 0.0000 0.0000

Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

Mitigated Construction Off-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

21.7961

PM2.5 
Total

Bio- CO2 NBio- 
CO2

7.0500e-
003

0.0000 21.94410.0842 8.2400e-
003

0.0924 0.0450 7.5800e-
003

0.0526Total 0.0183 0.1912 0.0843 2.5000e-
004

21.7961 7.0500e-
003

0.0000 21.94418.2400e-
003

8.2400e-
003

7.5800e-
003

7.5800e-
003

Off-Road 0.0183 0.1912 0.0843 2.5000e-
004

0.0000 0.0000 0.0000 0.00000.0842 0.0000 0.0842 0.0450 0.0000 0.0450Fugitive Dust

Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

Mitigated Construction On-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM2.5 
Total

Bio- CO2 NBio- 
CO2
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1.4648 6.0000e-
005

0.0000 1.46602.0900e-
003

1.0000e-
005

2.1000e-
003

5.5000e-
004

1.0000e-
005

5.7000e-
004

Total 4.0000e-
004

5.8000e-
004

5.8000e-
003

2.0000e-
005

1.4648 6.0000e-
005

0.0000 1.46602.0900e-
003

1.0000e-
005

2.1000e-
003

5.5000e-
004

1.0000e-
005

5.7000e-
004

Worker 4.0000e-
004

5.8000e-
004

5.8000e-
003

2.0000e-
005

0.0000 0.0000 0.0000 0.00000.0000 0.0000 0.0000 0.0000 0.0000 0.0000Vendor 0.0000 0.0000 0.0000 0.0000

0.0000 0.0000 0.0000 0.00000.0000 0.0000 0.0000 0.0000 0.0000 0.0000Hauling 0.0000 0.0000 0.0000 0.0000

Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

Unmitigated Construction Off-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

37.6538

PM2.5 
Total

Bio- CO2 NBio- 
CO2

0.0122 0.0000 37.90950.1870 0.0112 0.1983 0.1000 0.0103 0.1103Total 0.0261 0.2638 0.1341 4.3000e-
004

37.6538 0.0122 0.0000 37.90950.0112 0.0112 0.0103 0.0103Off-Road 0.0261 0.2638 0.1341 4.3000e-
004

0.0000 0.0000 0.0000 0.00000.1870 0.0000 0.1870 0.1000 0.0000 0.1000Fugitive Dust

Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

Unmitigated Construction On-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM2.5 
Total

Bio- CO2 NBio- 
CO2
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1.4648 6.0000e-
005

0.0000 1.46602.0900e-
003

1.0000e-
005

2.1000e-
003

5.5000e-
004

1.0000e-
005

5.7000e-
004

Total 4.0000e-
004

5.8000e-
004

5.8000e-
003

2.0000e-
005

1.4648 6.0000e-
005

0.0000 1.46602.0900e-
003

1.0000e-
005

2.1000e-
003

5.5000e-
004

1.0000e-
005

5.7000e-
004

Worker 4.0000e-
004

5.8000e-
004

5.8000e-
003

2.0000e-
005

0.0000 0.0000 0.0000 0.00000.0000 0.0000 0.0000 0.0000 0.0000 0.0000Vendor 0.0000 0.0000 0.0000 0.0000

0.0000 0.0000 0.0000 0.00000.0000 0.0000 0.0000 0.0000 0.0000 0.0000Hauling 0.0000 0.0000 0.0000 0.0000

Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

Mitigated Construction Off-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

37.6538

PM2.5 
Total

Bio- CO2 NBio- 
CO2

0.0122 0.0000 37.90950.0842 0.0112 0.0954 0.0450 0.0103 0.0553Total 0.0261 0.2638 0.1341 4.3000e-
004

37.6538 0.0122 0.0000 37.90950.0112 0.0112 0.0103 0.0103Off-Road 0.0261 0.2638 0.1341 4.3000e-
004

0.0000 0.0000 0.0000 0.00000.0842 0.0000 0.0842 0.0450 0.0000 0.0450Fugitive Dust

Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

Mitigated Construction On-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM2.5 
Total

Bio- CO2 NBio- 
CO2
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GENERAL CONFORMITY TABLE 



OCWD Prado Basin Sediment Removal Demonstration Project 
 

 
R:\Projects\OCW_OCWD\3OCW000516\AQ\Prado AQ Report-052616.docx C-1 General Conformity Table 

ORANGE COUNTY WATER DISTRICT PRADO BASIN SEDIMENT REMOVAL 
DEMONSTRATION PROJECT 

GENERAL CONFORMITY – ANNUAL EMISSIONS 
 

Criteria Pollutant 

Federal Status 
(Attainment, 

Nonattainment, 
Maintenance, 

or 
Unclassified) 

Nonattainment 
Rates 

(i.e., moderate, 
serious, severe, or 

extreme) 

De minimis 
threshold 

(Tons/Year) 

Project 
Emissions 
(Tons/Year) 

O3 Nonattainment Extreme a N/A 
NOx b 10 8.56 
ROG b, c 10 0.85 
VOC b, c 10 0.85 
CO Attainment N/A 100 7.35 
Lead  Attainmentd N/A N/A N/A 
PM2.5 Nonattainment Moderate 100 0.62 
PM10 Maintenance N/A 100 0.76 
SO2 Attainment N/A N/A N/A 
O3: ozone; N/A: Not Applicable; NOx: nitrogen oxides; ROG: reactive organic gases; VOC: volatile organic compounds; CO: 
carbon monoxide; PM2.5: fine particulate matter with a diameter of 2.5 microns or less; PM10: respirable particulate matter 
with a diameter of 10 microns or less; SO2: sulfur dioxide 
a  There are no thresholds for O3; the NOx and VOC (ROG) thresholds are applicable to O3 conformity. 
b  NOx, ROG, and VOC are not criteria pollutants, and concentrations are not measured. NOx and VOC are the principal 

precursors of O3 and thresholds are established for their emissions. 
c  For purposes of this report, ROG and VOC are identical. 
d  Status for Riverside County 

Sources: U.S. Environmental Protection Agency 2016b (as of April 22). The Green Book Nonattainment Areas for Criteria 
Pollutants. https://www3.epa.gov/airquality/greenbook/ 

———. 2016a (last updated February 23). General Conformity, Regulatory Actions. Washington, D.C.: USEPA. 
https://www3.epa.gov/airquality/genconform/ 
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Five Year (2018 to 2023) Planned Deviation to the 
Prado Dam Water Control Plan and Sediment 
Management Demonstration Project    
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Final Biological Assessment  
 
The following Biological Assessment was prepared in August of 2017 to assist in the 
initial effects analysis and Section 7 Consultation with United States Fish and Wildlife 
Service (USFWS). It has not been updated to reflect additional information, corrections 
or modified commitments that were agreed during the consultation. This information has 
been incorporated into the analysis of Final EA/EIR and is included in the Response to 
Comments in Appendix H and in the Biological Opinion issued by response by the 
USFWS on July 10, 2018.  
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SECTION 1 INTRODUCTION  

1.1 Proposal  

Based on a request from the Orange County Water District (OCWD), the U.S. Army 
Corps of Engineers (Corps) is proposing a Planned Deviation to the Prado Dam Water 
Control Plan to increase the flood season water surface elevation of the buffer pool 
behind Prado Dam from elevation 498 feet (ft.) to elevation 505 ft. for a period of five 
years, beginning with the 2017/2018 flood season. Additionally, OCWD is requesting a 
reduced release rate of 350 cfs on average from Prado Dam from March 1 to August 
30. The purpose of the Planned Deviation is to allow for increased water conservation 
opportunities and to maximize groundwater recharge potential. OCWD has also 
requested that the Corps grant real estate rights for its implementation of a Sediment 
Management Demonstration Project that would dredge and dispose of up to 120,000 
cubic yards of sediment from the Prado Basin. Under the Proposed Action, the Corps 
would grant a temporary easement to allow OCWD to construct and access road and 
implement storage and handling of sediment on Corps property along with consent to 
easement in the area of the sediment removal channel. A total of 24,500 cubic yards of 
sediment would be removed to offset effects of a potential increase in sediment 
deposition that could occur due to the Planned Deviation and from two years of previous 
approved temporary deviations. The remaining 100,000 cubic yards of sediment would 
be removed for study purposes to inform future sediment management efforts, including 
the Prado Basin Feasibility Study. Prior to implementation of the Sediment Management 
Demonstration Project, OCWD has and proposed in August of 2017, to remove up to 
7,000 cubic yards of sediment from the OCWD Diversion Channel, downstream of River 
Road Bridge, to offset sediment deposition from the two previous temporary deviations.   

OCWD would implement monitoring programs to document effects of the Planned 
Deviation, Sediment Management Demonstration Project and the sediment removals 
proposed at the OCWD Diversion Channel. These monitoring programs are intended to 
inform subsequent analysis related to potential effects to habitat, including but not 
limited to factors such as sediment transport and vegetation composition and structure.  

In order to undertake the Sediment Management Project, OCWD must also obtain a 
Clean Water Act Section 404 permit from the Corps Regulatory Division. It is currently 
anticipated that the Sediment Management Demonstration Project would meet the 
criteria for Nationwide Permit 33.  If it is later determined that an Individual Permit would 
be required for the Sediment Management Demonstration Project, the activities would 
not be undertaken prior to obtaining an Individual Section 404 Permit from the Corps 
and Section 401 Water Quality Certification from the Regional Water Quality Control 
Board. 
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1.2 Need and Purpose   

Planned Deviation  

Need: Southern California has been enduring, and continues to endure, a severe multi-
year drought. OCWD relies on local and imported sources to provide water to their 
customers. Santa Ana River base flows have declined by nearly 50 percent over the 
past 10 years. This represents a significant loss of local water supply to Orange County. 
Storm water recharge is a vital local source of water supply to Orange County.  Due to 
the extremely dry conditions in the Santa Ana Watershed, the Orange County 
Groundwater Basin has experienced overdraft increases from 179,000 acre-feet to 
381,000 acre-feet in the years from June 2012 to June 2015. The Orange County Water 
District Groundwater Management Plan identifies a maximum accumulated overdraft 
target of 500,000 acre-feet. Without additional local water supplies, the Orange County 
Groundwater Basin would approach maximum accumulated overdraft, requiring 
reductions in groundwater withdrawals and an increase in imported water supplies from 
an already stressed import water system.  

At this time there is limited availability of imported water supply to southern California. 
Supplies available to southern California from the State Water Project are subject to 
drought and environmental restrictions in the Sacramento Delta (Metropolitan Water 
District Urban Water Management Plan, 2016). In the short-term, Colorado River water 
supplies could make up a portion of the difference.  However, unless the Colorado River 
Watershed experiences a series of above average rainfall years, this source of water 
supply would also be at risk. Given the limited imported water supplies from Northern 
California and the Colorado River, OCWD has indicated a need to use local water 
supplies.  

Purpose: The purpose of this Planned Deviation is increase the volume of water 
captured behind Prado Dam during flood seasons to assist OCWD to increase their 
local water supplies to help reduce the overdraft and their reliance on imported water 
sources for a five year period through the 2021/2022 flood season.  

Sediment Management Demonstration Project 

Need: From 1941 to 2008 approximately 25,000 acre feet of water conservation volume 
has been lost below the elevation of 505 ft. due to sediment aggradation with the Prado 
Basin. More recently, between 1989 and 2008, sediment aggradation has resulted in 
the loss of 349 acres of storage area below 505 ft. This trend shows that the water 
conservation pool capacity has shrunk and is continuing to shrink over time due to 
sediment deposition.  

Purpose: The proposed Sediment Management Demonstration Project would remove 
up to 120,000 cubic yards of sediment from the Prado Basin. A total of 24,500 cubic 
yards of the sediment would be removed for purposes of offsetting effects of a potential 
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increase in sediment deposition (estimated to be up to 3,500 cubic yards per year) that 
could occur due to the implementation of the five year Planned Deviation request and 
from two years of previously approved temporary deviations. The purpose of the 
removal of the remaining 100,000 cubic yards of sediment and subsequent monitoring 
would be to collect and analyze data to help identify practical methods for the 
implementation of a potential long term sediment management program within Prado 
Basin that is being considered as part of the Prado Basin Feasibility Study.   

Environmental Evaluation 

The Corps is preparing an Environmental Assessment (EA) to evaluate impacts to the 
environment associated with the Proposed Action for the Planned Deviation and real 
estate approvals for the Sediment Management Demonstration Project. The Sediment 
Demonstration Project would also require a 404 permit from the Corps, which is 
anticipated to be in the form of Nationwide Permit 33 verification. This BA addresses 
effects of all Corps actions. 
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SECTION 2 PROPOSED ACTION  

2.1 Request 

Based on a request from the Orange County Water District (OCWD), the U.S. Army 
Corps of Engineers (Corps) is proposing a Planned Deviation to the Prado Dam Water 
Control Plan to increase the flood season water surface elevation of the buffer pool 
behind Prado Dam from elevation 498 feet (ft.) to elevation 505 ft. for a period of five 
years, beginning with the 2017/2018 flood season. Additionally, OCWD is requesting a 
reduced release rate of 350 cfs on average from Prado Dam from March 1 to August 
30. OCWD has also requested that the Corps grant real estate rights for its 
implementation of a Sediment Management Demonstration Project. Under the 
Proposed Action, the OCWD would dredge and dispose of up to 120,000 cubic yards of 
sediment from the Prado Basin. Under the Proposed Action, the Corps would grant a 
temporary easement to allow OCWD to construct and access road and implement 
storage and handling of sediment on Corps property along with consent to easement in 
the area of the sediment removal channel. In order to undertake the Sediment 
Management Demonstration Project, OCWD must also obtain a Clean Water Act 
Section 404 permit from the Corps Regulatory Division. It is currently anticipated that 
the Sediment Management Demonstration Project would meet the criteria for 
Nationwide Permit 33.  If it is later determined that an Individual Permit would be 
required for the Sediment Management Demonstration Project, the activities would not 
be undertaken prior to obtaining an Individual Section 404 Permit from the Corps and 
Section 401 Water Quality Certification from the Regional Water Quality Control Board. 

2.2 Location  

As shown in Figure 1, the Planned Deviation and Sediment Management 
Demonstration Project (Proposed Action) would be implemented within the Prado Basin 
and along a segment of the Santa River situated between Prado Basin and Weir 
Canyon Road, referred to as Reach 9.  

2.3 Background  

There are four major water bodies that drain into the Prado Basin; Santa Ana River, 
Chino Creek, Cucamonga Creek/Mills Creek and Temescal Wash. All of these water 
bodies converge and are impounded behind Prado Dam in a flood control pool. The 
most significant structure in the Prado Basin is Prado Dam. The dam provides flood 
control for 2,225 square miles of the 2,650 square mile area Santa Ana River 
Watershed. 

Prado Dam is an earth-filed dam that was constructed by the Corps in 1941. Prado 
Dam’s primary purpose is flood control for the Santa Ana River Watershed. Prado 
Dam’s secondary purpose is water conservation. OCWD has worked with the United
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States Army Corps of Engineers (Corps) for over 30 years to conserve storm water at 
Prado Dam.  Storm water conservation occurs in a manner that does not affect the 
primary flood risk management purpose and operation of Prado Dam.  The water 
conservation program at Prado Dam started at a small scale and is currently approved 
for temporary storm water capture up to elevation 489 ft. in the flood season and up to 
505 ft. during the non-flood season. The total volume of water that can be temporarily 
held in the buffer pool under the current program is still a relatively small portion of the 
total dam storage capacity (less than 15 percent).  Water temporarily captured at Prado 
Dam is released to the Santa Ana River and utilized at OCWD’s downstream recharge 
facilities to replenish the Orange County Groundwater Basin.  The current program is 
implemented in accordance with a Memorandum of Agreement (MOA) between the 
Corps and OCWD dated July 7, 2006.  The MOA defines the roles and responsibilities 
of each party.  Per the MOA, OCWD reimburses the Corps annually for the separable 
costs associated with the Corps’ operation and maintenance of Prado Dam for water 
conservation.  Additionally, the MOA requires OCWD to implement required 
environmental mitigation obligations related to the water conservation program. 

Currently, OCWD water conservation is subject to a Biological Opinion issued by the 
USFWS. The USFWS issued Biological Opinion (BO) 1-6-95-F-28 on April 20, 1995 in 
relation to non-flood season water conservation at Prado Dam up to elevation 505 feet.  
The BO specifies various commitments required of OCWD, including contributing 
$1,000,000 to establish a fund to be used to remove Arundo donax in the Santa Ana 
Watershed and providing for a staff person for vireo management.  The BO also 
specified that from March 1 to August 30 of each year, OCWD would accommodate a 
flow of 500 cfs or a flow that equals OCWD’s maximum recharge capacity, whichever is 
greater, up to a pool elevation of 505 feet.  The 500 cfs recharge rate in OCWD’s 
downstream facilities applies when the Prado water surface elevation is greater than 
498 ft.  The BO also states that if it is in the agencies interests to reduce the outflow 
from Prado Dam below 500 cfs, OCWD and the USFWS must both approve the new 
outflow rate.  In January 2017 and previous years, OCWD has requested a reduced 
flow rate due to clogging of OCWD’s recharge facilities.  Clogging occurs when fine-
grained sediment conveyed with Santa Ana River water to OCWD’s recharge facilities 
settles onto the bottom of the recharge facilities.  The accumulated fine-grained 
sediment has a lower permeability than the native sediment in the recharge basin, and 
the accumulated sediment reduces the percolation or infiltration rate of the basin.  In the 
22 years since the BO was issued, streambed conditions in the SAR downstream of 
Prado Dam has changed. A decrease in sand and armoring of the channel has reduced 
the capacity of water to infiltrate to the aquifer. A flow of 500 cfs from Prado Dam can no 
longer be recharged by OCWD recharge facilities in the period from March through 
August. Because of the reduced ability to percolate water in the streambed, OCWD 
would be able to accommodate flows of no greater than 350 cfs between March 1 and 
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August 30.  In the time period of October to February, OCWD is often able to maintain 
an overall SAR recharge water capacity of 500 cfs.  However, in March, experience has 
shown that clogging of the recharge facilities causes OCWD’s recharge capacity to 
decline to 350 cfs.  The 350 cfs recharge capacity is typically the limit of recharge 
facilities.  Therefore, OCWD is requesting a reduced discharge of 350 cfs on average 
from March 1 to August 30 to help sustain groundwater recharge in the spring and 
summer months.  

The regulation of Prado Dam is conducted in accordance with the 2003 Prado Dam 
Interim Water Control Plan (Water Control Plan). In order to temporarily deviate from the 
operations prescribed in an approved Water Control Plan, approval of Planned 
Deviation by the Corps would be necessary.  A Planned Deviation must still adhere to 
safe regulation and operation of Prado Dam that includes structural integrity, not 
compromising flood risk management objections, no permanent storage of water behind 
the dam, and not compromising the safety of persons or property owners.   

Orange County Water District Ongoing Arundo Control Program  

OCWD began involvement in the Santa Ana River Watershed-wide Arundo Control 
Program in 1995. These mitigation activities under the Arundo Control Program have 
largely been accomplished in partnership with Santa Ana Watershed Association 
(SAWA), a non-profit corporation run by a 5-member board with one representative 
each from the Orange County Water District, and four Resource Conservation Districts 
(RCDs).  Multiple partners are also involved in the efforts including the Fish and Wildlife 
Service (Service), California Department of Fish and Wildlife (CDFW), U.S. Army Corps 
of Engineers, Regional Water Quality Control Board, the counties, several cities, and 
many other individuals and organizations. 

Approximately 5,000 acres of river bottom lands formerly infested by arundo and other 
weeds have been treated.  The entire upper watershed of the Santa Ana River and all of 
the major tributaries have been cleared and are under a regime of re-treatment as 
needed down to the vicinity of Hamner Road and OCWD property approximately four 
miles upstream of Prado Dam.  

In April of 2015, the Highway Fire burned about 1,000 acres of habitat in the Prado 
Basin including about 321 acres of arundo on OCWD property. Almost immediately after 
the fire the arundo began to re-sprout and invade additional acreage of the burn area.  
To prevent the re-sprouting of the arundo, OCWD is currently implementing a five year 
arundo treatment program within the 321 acre burn area on OCWD property, at a cost 
of $889,000.   

2.4 Planned Deviation to Prado Dam Water Control Plan 

In response to significant decreases in base flows of the Santa Ana River, prolonged 
drought condition and limited availability of imported water supplies, OCWD has 
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requested a Planned Deviation to the current Prado Dam Water Control Plan. This 
deviation would allow for an increase in the elevation of the buffer pool during the flood 
season, (October 1st to February 28/29) from water surface elevation 498 ft. up to water 
surface elevation of 505 ft. Additionally, OCWD is requesting a reduced discharge rate 
of 350 cfs from Prado Dam from March 1 to August 30 to maximize groundwater 
recharge potential. In the event flood storage capacity is required March 1 to August 30, 
the release rates from Prado Dam would be at the sole discretion of the Corps and 
would be determined based on judgment informed by precipitation and inflow forecasts 
and real time measurements of rainfall and stream flow data. 

The Planned Deviation would extend for five years beginning with the 2017/2018 flood 
season. During the non-flood season, the buffer pool would continue to operate at a 
maximum water elevation of 505 ft. The increase in the buffer pool during the flood 
season would provide up to approximately 10,000 acre-feet of additional temporary 
storm water capture capacity. Based on modeling conducted by Corps for the Prado 
Basin Feasibility Study, increasing the buffer pool to water elevation 505 ft. would on 
average result in an opportunity to conserve and recharge approximately 6,000 acre-
feet of additional water per year.  Implementation of the Planned Deviation would have 
the potential to result in higher elevation pooling and additional days of inundation in the 
Prado Basin. To estimate the additional days of inundation Michael Baker International 
Company evaluated results from an HEC-5 computer model used by the Corps in its 
analysis of different water conservation levels at the Prado Dam. Two inflow scenarios 
were developed, one for 2021 conditions and one for future 2071 conditions. For this 
analysis, the 2021 conditions were used. The Supplemental Water Conservation 
Analysis is presented in its entirety in Appendix A. The average additional days of 
inundation due to the proposed Planned Deviation estimated to occur in the Prado 
Basin by month are shown in Table 1. Areas within the Prado Basin that are bounded 
by the contours of 498 ft. and 505 ft. are shown in Figure 2. 

Table 1 Average Days of Inundation at Prado Basin at 505 ft. During Flood Season   

Time Period 

days of inundation above selected pool elevations   
{increase from existing water conservation shown in red}  

470'  480'  490'  494'  498'  500'  505'  510'  520'  530'  540'  

A
ve

ra
ge

 M
on

th
ly

 R
an

ge
 October 

2 - 3 1 - 3 1 - 2 0 - 1 0  0  0  0  0  0  0  
0 - 1 0 - 1 0 - 1 0  0  0  0  0  0  0  0  

November 8 - 12 6 - 10 5 - 8 2 - 4 1  0 - 1 0  0  0  0  0  
0  0  0  0  0 - 1 0 - 1 0  0  0  0  0  

December 12 - 16 11 - 15 10 - 14 7 - 11 4 - 8 3 - 6 0 - 1 0  0  0  0  
0 - 1 0 - 1 1  2  4 - 7 3 - 6 0  0  0  0  0  

January 19 - 25 18 - 24 16 - 22 13 - 20 10 - 17 8 - 14 1 - 2 0  0  0  0  
1 - 3 2 - 4 3 - 4 4 - 6 8 - 15 7 - 13 1  0  0  0  0  

February 19 - 26 18 - 26 17 - 25 15 - 23 11 - 19 10 - 17 2  1  0  0  0  
3 - 4 4 - 5 5 - 6 6 - 8 9 - 16 9 - 16 1  0  0  0  0  

March 1-14 7 - 12 6 - 12 5 - 12 4 - 11 3 - 9 2 - 8 0 - 1 0  0  0  0  
2  2 - 3 1 - 3 1 - 5 1 - 5 1 - 5 0 - 1 0  0  0  0  
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March 15-31 12 - 14 11 - 14 11 - 13 10 - 12 9 - 10 8 - 9 1  0  0  0  0  
1 - 3 1 - 3 1 - 3 2 - 4 2 - 4 2 - 3 1  0  0  0  0  

April 13 - 21 12 - 20 11 - 19 9 - 17 7 - 13 5 - 11 0  0  0  0  0  
0 - 4 0 - 4 0 - 4 0 - 4 0 - 2 0 - 1 0  0  0  0  0  

May 5 - 13 5 - 12 4 - 11 3 - 8 3 - 6 2 - 4 0  0  0  0  0  
0 - 1 0 - 1 0 - 1 0  0  0  0  0  0  0  0  

June 1 - 3 1 - 3 1 - 3 1 - 2 1 - 2 0 - 1 0  0  0  0  0  
0  0  0  0  0  0  0  0  0  0  0  

July 0 - 1 0 - 1 0 - 1 0  0  0  0  0  0  0  0  
0  0  0  0  0  0  0  0  0  0  0  

August 1  1  1  0  0  0  0  0  0  0  0  
0  0  0  0  0  0  0  0  0  0  0  

September 1 - 2 1  1  0 - 1 0  0  0  0  0  0  0  
0  0  0  0  0  0  0  0  0  0  0  

annual average 
range 

98 - 149 91 - 141 82 - 131 65 - 109 49 - 86 41 - 71 6 - 7 2  0  0  0  
10 - 16 11 - 18 13 - 22 17 - 29 25 - 51 22 - 45 3 - 5 0  0  0  0  

Low Range Based on 350 cfs 
High range Based on 500 cfs 
Source: Michael Baker International Company 

Based on the above data, implementation of the Planned Deviation and a reduced 
discharge rate of 350 cfs on average would not adversely impact flood risk management 
operations at Prado Dam. During the flood season from October 1 to February 28/29 
the buffer pool would be maximized up to 505 ft. during flood seasons, eliminating the 
variation in operation for a seasonal buffer pool throughout the duration of this 5 Year 
Planned Deviation. In coordination with OCWD, the Corps would continue to implement 
controlled water releases from the buffer pool at rates consistent with the capacity of 
OCWD’s downstream groundwater recharge facilities.  

It has been estimated that an additional 3,500 cubic yards of sediment deposition 
occurs in the Prado Basin when buffer pools reaches 505 ft. At this time OCWD 
received two temporary Deviations to store water to 505 ft. during the 2015/2016 and 
2016/2017 flood seasons. The water level never reached 505 ft. during the 2015/2016 
flood season, but did during the 2016/2017 flood season. Nonetheless, OCWD made a 
commitment to remove 7,000 cubic yards of sediment to offset potential sediment 
deposition from the previously approved temporary deviations. Additionally, the 5 Year 
Planned Deviation would result in 17,500 cubic yards of sediment deposition in the 
Prado Basin. Therefore a total of 24,500 cubic yards of potential sediment deposition 
could occur in the Prado Basin from the two previously approved temporary Deviations 
and from the 5 Year Planned Deviation. OCWD is proposing a Sediment Management 
Demonstration Project that would remove up to 120,000 cubic yards of sediment from 
the Prado Basin. 

Prior to implementation of the Sediment Management Demonstration Project, OCWD is 
proposing in August of 2017 to remove a total 7,000 cubic yards of sediment from the 
OCWD Diversion Channel at the Santa Ana River and implement a sediment collection 
and sediment movement monitoring program to collect data and to monitor the effects 
of the sediment removal. The remaining 17,500 cubic yards of sediment would be 
removed as part of the Sediment Management Demonstration Project along with the
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implementation sediment collection and sediment movement monitoring programs. The 
results of the monitoring programs would help to identify practical methods for 
implementing a long-term sediment management program at the Prado Basin.  If the 
Sediment Management Project is not implemented, OCWD would remove up to 24,500 
cubic yards of sediment from the Prado Wetlands Diversion Channel. The location 
where the sediment removal activities would occur at the OCWD Diversion Channel is 
shown on Figure 3. As shown on Figure 3, the Prado Wetlands are located within the 
northern portion of the Prado Basin between Prado Dam and the River Road Bridge. 
The Prado Wetlands consist of approximately 46 individual ponds, 45 weir boxes and 
series of intervening dikes and maintenance roads and 1.25 miles diversion and 
conveyance channels that convey surface water flows through the wetland ponds. 
Presently, OCWD has permit approval from United States Fish and Wildlife Service 
(FWS-WRIV-11BO269-12FO166), U.S. Army Corps of Engineers (SPL-2012-00084-
CLD), California Department Fish and Wildlife (1600-2011-0148-R6) and Regional 
Water Quality Control Board (30-2011-12) to conduct routine maintenance activities at 
the Prado Wetlands which includes up to 35,000 cubic yards of sediment allowed to be 
removed annually from the diversion channel at the confluence with the Santa Ana 
River. Prior to implementation of the Sediment Management Demonstration Project 
OCWD would remove 7,000 cubic yards of sediment from the diversion channel with 
heavy construction equipment. The sediment would be hauled to the El Sobrante 
Landfill for permanent disposal. The haul route would be from River Road to Main Street 
to SR-91 to I-15 to Temescal Canyon Road to the La Sobrante Landfill.  

2.5 Sediment Management Demonstration Project  

Implementation of the Sediment Management Demonstration Project would involve five 
primary activities; construction of a sediment removal channel, construction of a 
sediment storage/green waste processing area, sediment removal by dry 
excavation/hydraulic dredging, onsite storage/processing of the sediment material, and 
hauling of the removed sediment to the El Sobrante Landfill. The components of the 
Sediment Management Demonstration Project are shown on Figure 4 and discussed 
below. 

Construction of Santa Ana River Sediment Removal Channel  

The proposed sediment removal channel would be constructed outside of the nesting 
season (after August 15 and before March 1) within the wetted channel of the Santa 
Ana River, on the southeast portion of Prado Basin. The sediment removal channel 
would consist of approximately 14.3 acres and would have a maximum depth of 12 feet 
on property owned by the OCWD.  A 30 foot wide project access road would be 
provided from the sediment removal channel to a sediment storage site. The project 
access road would be maintained during the operation of the project and during the
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 post-operation site restoration and monitoring periods. After the monitoring 
programperiod concludes, native vegetation would be re-established within the 
sediment removal channel and the project access road. In order to construct the 
sediment removal channel and project access road, all vegetation within the footprint of 
the sediment removal channel and project access road would be removed. The 
vegetation removals would occur in areas that predominately contain arundo, or other 
non-native vegetation, and would occur outside of the nesting season. The above-
ground vegetation would be cleared, followed by removal of the vegetation root system. 
The removed vegetation where feasible would be processed and converted into mulch 
to re-surface the project access road or would be trucked offsite for disposal.  

Construction of Sediment Storage Site/Green Waste Processing Site and 
Materials Processing   

To process the green waste and to temporarily store sediment removed from the 
sediment removal channel, an approximately 20.55 acre sediment storage site would be 
prepared by clearing or mowing surface vegetation on the site outside of the nesting 
season, and re-contouring the area as necessary. The sediment storage site property is 
owned by the Corps and was the former location of a borrow site that was used during 
improvements to Prado Dam. At the sediment storage site the green waste would be 
processed and converted to mulch and sediment removed from the sediment removal 
channel would be temporarily stored before being hauled offsite. At the conclusion of 
the Sediment Management Demonstration Project the sediment storage site would be 
re-graded and returned to its pre-project condition and would be re-vegetated with 
native vegetation by combination of natural recruitment, pole cuttings and hydro-
seeding with mulch, soil binders and native seed mix. 

Sediment Removal Activities  

A combination of dry excavation and hydraulic dredging would be used to remove 
sediment from the sediment removal channel. Once the vegetation is removed, heavy  
equipment would begin excavation of the sediment removal channel to create a pool for 
hydraulic dredging.  Approximately 40,000 cubic yards of sediment material would be 
dry excavated and loaded onto off-road haul trucks or scrapers and hauled to the 
storage site and stockpiled.  

An area approximately 200 feet in length, 200 feet in width and 12 feet in depth would 
be excavated in the wetted channel of the Santa Ana River. Once the pool is created, a 
hydraulic dredge would travel up and down the sediment removal channel by anchoring 
spuds into the ground. As the suction pipeline operates one of the spuds is lifted while 
the other remains anchored. The barge would then pivot around the anchored spud 
causing the barge to rotate. This process is known as walking and would be repeated 
along the entire sediment removal channel while drawing in slurry. As the barge walks 
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along the sediment removal channel, a discharge pipeline trails behind the hydraulic 
dredger while floating on top of the water surface. The collected sediment slurry would 
be conveyed to the sediment storage site though a temporary 12 inch to 18 inch above 
ground discharge pipeline with the assistance of booster pumps.  Once the sediment 
reaches the sediment storage site the water/sediment mixture would be separated in 
settling basins to remove the water. Once the water has been removed, the sediment 
would be stockpiled for offsite hauling.  Dredging would occur over a four month period 
with up to approximately 20,000 cubic yards of sediment material removed each month. 
In the event there is not enough water for the dredge to operate, the sediment would be 
removed by dry excavation.  

Hauling Sediment from Prado Basin  

The sediment removed from the Prado Basin would be hauled offsite 17 miles to the El 
Sobrante Landfill. The proposed haul route would extend along an existing dirt service 
road to Auto Center Drive to Serfas Club to SR-91 to I-15 to Temescal Canyon Road to 
the El Sobrante Landfill. It is anticipated that up to a total of 10,000 truck trips would be 
needed to haul the sediment material to the El Sobrante Landfill. It is anticipated that 90 
round trip (total 180 truck trips) would occur each day during the non-peak traffic period 
(9 a.m. to 3 p.m.) to haul the material to the El Sobrante Landfill. The hauling activities 
would be phased over a three year period.  

2.6 Project Monitoring Programs 

The purpose of the Sediment Management Demonstration Project is to remove 
sediment from the Prado Basin and to collect and analyze data and provide conclusions 
and recommendations to help design and implement a long-term sediment 
management program at Prado Basin. Similarly, the proposed Planned Deviation would 
also incorporate a monitoring component to assist with documenting effects of the 
Planned Deviation and identifying locations where habitat restoration could be 
warranted. A summary of the monitoring programs that would be implemented for the 
Planned Deviation and the Sediment Management Demonstration Project is shown in 
Table 2.  

Table 2: Summary of Monitoring Programs 

Planned Deviation Sediment Management Demonstration Project 

Habitat Monitoring Program Sediment Data Collection Program  
 Sediment Movement Monitoring Program 
 Hazardous Substance/Water Quality Monitoring Program 

Sediment Data Collection Program  

A sediment data collection program would be implemented concurrent with the 
Sediment Management Demonstration Project. The sediment data collection would 
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involve a combination of field monitoring, data collection and analysis of sediment 
removed from the sediment removal channel and would provide valuable information in 
evaluating potential future sediment management activities within the Prado Basin.  An 
outline of the proposed sediment data collection activities is shown in Table 3. 

Table 3: Outline Sediment Data Collection Program 

Monitoring Task Location Purpose 

Digital Elevation Model 
(DEM) from LiDAR 

To be 
determined 

Enable comparison of changes to land form, plant 
communities. 

Hyperspectral Imagery To be 
determined 

Enable comparison of changes to land form, plant 
communities after five years.  

High Resolution Aerial 
Imagery 

To be 
determined 

Enable comparison of changes to land form, plant 
communities. 

Establish transects Transects Establishment of transects to aid in standardization 
of comparison with data to be collected in the future. 

River Bed 
Gradation(Riverwalk data-
use where it exists and 
gather data where it doesn't) 

Transects Collect river bed samples and measure gradation.  
Evaluate surface substrate at transects relative to 
sucker's and other species' requirements.  Also help 
calibrate sediment transport model. 

Water Quality (Temp, pH, 
turbidity, DO) 

Transects Collect river bed samples and measure gradation.  
Evaluate surface substrate at transects relative to 
sucker's and other species' requirements.  Also help 
calibrate sediment transport model. 

TSS/SSC and Particle Size 
Distribution 

TSS/SSC and 
Particle Size 
Distribution 

Measure TSS to assess the gradation of suspended 
solids to help calibrate sediment transport model. 

Bed Load Sampling Transects Measure Bed Load to refine model assumptions. 
Stream Flow Measurement Transects Measure flow rates at various locations along SAR to 

correlate TSS and SAR Sediment Load Rating 
Curve.  Confirm flow measurement of existing 
gaging stations where applicable. 

Cross-Section Surveys Transects Provides a higher resolution look at topography at 
transect lines to help calibrate sediment transport 
model, evaluate accuracy of DEM-topographic 
analysis, and evaluate how topo might affect species 
presence. 

Sediment Transport 
Modeling 

To be 
determined 

Use existing model(s) to predict SAR behavior.  
Depending on baseline data collection results may or 
may not update model and run scenarios.  Future 
motoring will be correlated back to model and used 
to update model if needed. 

Sediment Movement Monitoring Program 

A monitoring program would be implemented to evaluate changes in sediment transport 
that could occur from the removal of approximately 120,000 cubic yards of sediment. 
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The monitoring program would include collecting and analyzing field data to document 
the baseline condition of the removal alignment and the upstream Santa Ana River 
(from the alignment to above River Road Bridge).  A minimum of three cross section 
surveys would be established.  Baseline riverbed material samples would also be 
collected and analyzed for grain size distribution.  Suspended sediment samples and 
bed load samples in river flow would also be collected and analyzed.  Stream flow 
measurements would be collected during two low flow events.  Gradient monitoring 
stations would be established along the Santa Ana River to track gradient changes 
during and after construction.  The baseline condition of River Road Bridge would also 
be documented.   

After sediment removal is completed, field measurements, observations and analyses 
would be conducted to assess the effectiveness and performance of the project.  
Additional riverbed material samples would be collected and analyzed for grain size 
distribution, along with suspended sediment samples and bed load samples. At the 
gradient stations along the Santa Ana River, gradient changes would be measured any 
head cutting would be documented.  Photographs would be collected to document the 
post-construction conditions as they change in the Santa Ana River and removal 
alignment. Post construction monitoring of River Road Bridge would also be completed.  

Results from the monitoring program would be utilized to develop an area-specific 
sediment transport model of the pre-project and post-project conditions.  The model 
would be calibrated to data collected during the pre-construction phase and also post-
construction.  The results of the monitoring program and the area-specific sediment 
transport model would be used to provide recommendations for future sediment 
removal projects. 

Habitat Monitoring Program 

OCWD has an ongoing Habitat MonitoringPprogram (Effects of Reduced Outflow from 
Prado Dam Water Conservation) that tracks the health of habitat in the Prado Basin. As 
part of the Planned Deviation, the monitoring program would be expanded to monitor 
the health of riparian habitat between the elevations of 498 ft. and 505 ft. to help 
evaluate any potential effects of the Planned Deviation on habitat within the Prado 
Basin. A combination of visual observations, photo monitoring and Corps inundation 
data would be used to observe and display any habitat degradation potentially caused 
from increased inundation due to the Planned Deviation. The Corps data would also be 
utilized to attempt to segregate the effects of flood risk management from water 
conservation. Based on observation from OCWD’s ongoing habitat monitoring program, 
inundation duration of more than 10 days within a two week period could adversely 
affect mulefat and other understory. Whenever water levels exceed elevation 498 ft. for 
more than 10 days within a two week period during the flood season, OCWD would 
work with the Corps to calculate how long the water level would have remained above 
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498 ft. in the absence of water conservation operations. To the extent that habitat would 
have been inundated at least 10 days within a two week period due to flood control 
operations alone, it would be assumed that any resulting habitat degradation would not 
be due to water conservation. However, if the pool would have been drained below 498 
ft. earlier than 10 days if not for water conservation operations, then OCWD would 
monitor and if necessary mitigate impacts. Photo stations would be located in the Prado 
Basin based upon two criteria, elevation and habitat type. Most of the monitoring 
stations would be situated at elevations overlooking habitat that would be inundated due 
to water conservation but adjacent land would also be included in the photos. Habitat 
conditions would be documented photographically during wet and dry periods and 
compared among subsequent seasons and years. The stations would yield visual 
documentation of conditions over time relative to pool size as it pertains to water 
conservation and flood control. As shown in Figure 5, thirteen photo stations have been 
identified in the Prado Basin to document habitat conditions. Stakes would be planted to 
mark each station, and GPS readings would be taken to map and document each site. 
Panoramic photos would be taken while standing directly in front of the stake. Three 
visits to the photo stations would occur during the year. The first rounds of photos would 
be taken during January-February to document inundation events, if any. In addition, 
pending approval from the Federal Aviation Administration (FAA), photographs from a 
drone would be incorporated for a more penetrating, aerial view and if possible photos 
would be taken during all inundation events where water levels exceed elevation 498 ft. 
to document exactly what habitat could be completely or partially submerged at various 
water surface elevations. The second visit would occur in spring when temperatures 
have risen and the willows are coming out of dormancy and leafing out. A third visit 
would occur in late summer when individual plants and stands could display lasting 
adverse effects from the previous winter season or show signs of drought related stress.  

Visual comparisons would be made of habitat conditions above and below elevations of 
prolonged inundation (one week or more) to qualitatively assess signs of reduced vigor 
in the habitat, stands, and of individual trees. On the ground inspections, counts, and 
measurements would follow to quantify observed degradation, if any. Quantitative 
assessments would be done in areas of observed loss of vigor and would incorporate 
data recorded along belt transects above and below the water conservation inundation 
zone to quantify differences in tree count and understory composition, particularly any 
mulefat loss. A transect would be flown along the 505 ft. contour or high water contour 
and three perpendicular transects would also be flown between elevations 505 ft. and 
498 ft. to track habitat variation through time. This would be repeated twice annually 
during inundation and following leaf out. Dramatic changes in understory such as 
vegetation die back would be discussed with the Corps and USFWS and habitat would 
be restored, if triggers are met. The habitat would be given a minimum of 2 years to 
come back on its own, prior to active planting. To determine if habitat needs to be
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 replaced, a threshold of 30% loss of cover over a two season period without any signs 
of recovery would be the threshold to replace the vegetation. This would provide 
sufficient time to determine if the habitat is showing signs of recovery or degrading. In 
addition, appropriate in-field analysis, such as CRAM would be conducted to determine 
the health of the habitat, which information could be used to further track long-term 
changes and success of natural recovery and/or re-vegetation. In the event the 
monitoring program indicates that the primary constituent elements were substantially 
degraded, it is proposed that the degraded habitat would be replaced or restored within 
the same area.  If it is determined that the degraded area is no longer suitable for 
supporting riparian habitat, then the same acreage of habitat would be planted or 
restored within OCWD lands in another part of Prado Basin, unless another area is 
approved by USFWS. OCWD would make these determinations in coordination with the 
Corps and USFWS. The data collected from the habitat monitoring program would be 
used to evaluate potential cumulative effects to habitat from the multiple year deviation. 
The recorded data would be provided in an annual monitoring report to the Corps and 
USFWS.  

Water Quality Monitoring Program 

OCWD would implement a water quality monitoring program to monitor the chemical 
analysis of sediments extracted from Prado Basin and to measure the water quality of 
the effluent generated from the removed sediment. Chemical analysis of the sediments 
in Prado Basin shows no detected organic chemicals, no pesticides, no PCBs, no 
PAHs, and no hydrocarbons.  There were some total dissolved solids, and some 
inorganic nitrogen, and small quantities of metals, which appear to be within the ranges 
expected for background soils in California (Kearney Study, 1996).  The range of 
background concentrations from the Kearney study and the range of concentrations 
detected in Prado Basin sediments are shown in Table 4. 

Table 4: Chemical Results Range and Background Range 
Compound Prado Sediment Results Range 

(mg/kg) 
Background Range (mg/kg)* 

Antimony ND - ND 0.15 - 1.95 
Arsenic 1.6 - 1.8 0.6 - 11 
Barium 40 - 64 133 - 1400 
Beryllium ND - ND 0.25 - 2.7 
Cadmium ND - ND 0.05 - 1.7 
Chromium 9.4 - 15 23 - 1579 
Cobalt 3.9 - 5.8 2.7 - 96.4 
Copper 26 - 14 9.1 - 96.4 
Lead 3.4 - 3.8 12.4 - 97.1 
Molybdenum ND - ND 0.1 - 9.6 
Nickel 6.1 - 9.6 9 - 509 
Selenium ND - ND 0.015 - 0.43 
Silver ND - ND 0.1 - 8.3 
Thallium ND - ND 5.3 - 36.2 
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Vanadium 23 - 33 39 - 288 
Zinc 40 - 46 88 - 236 

In order to evaluate the sediment removed from the Prado Basin, the following 
monitoring program would be implemented: Sediment samples would be collected prior 
to dredging or excavation from the alignment along which the sediment removal would 
occur. Samples would be collected from bores that are advanced to the anticipated 
bottom of the dredge or as deep as feasible given access constraints. Twenty bores 
would be attempted. Where bores would not provide sufficient sample material, test pits 
would be attempted to as deep as feasible. Samples from each bore/test pit would be 
composited to reflect the mixed state that sediments would be in after dredging, de-
silting, and stockpiling. Aliquots from the compounded bulk sediments would be 
analyzed for the following parameters: 

• Grain size distribution. 
• Metals, including boron  
• Pesticides  
• Ammonia-N, Nitrate-N, Nitrite-N, Total Kjeldahl N 
• Higher molecular weight (diesel or jet fuel range) petroleum hydrocarbons by 

EPA method 8015 or an equivalent method that has few or no interferences from 
naturally occurring organic matter. 

• Semi Volatile Organic Compounds (SVOCs)  
• Poly-Chlorinated Biphenyls (PCBs) differentiated by Aroclor  

The Toxicity Characteristic Leaching Procedure (TCLP) and Water Extraction Test 
(WET) are leachate tests specified under Title 40 CFR Part 261 and Title 22 CCR 
Chapter 11, Article 3, to elevate whether a material is a hazardous waste. The TCLP 
and WET tests would be conducted if bulk sediment concentrations exceed 20 times the 
TCLP regulatory values and 10 times the Soluble Threshold Limit Concentrations 
(STLC). If conducted, results of TCLP tests would be compared with USEPA regulatory 
values of 40 CFR Part 261. Results of the WET should be compared with STLCs of Title 
22 CCR Chapter 11, Article 3. If no analytes exceed these criteria, the material would 
be suitable for upland disposal.  No stockpiling of material on Corps property would 
occur until testing or analysis has confirmed that the material is uncontaminated.   

Previous boring samples collected in the location where the sediment removal activities 
would occur, showed no detected organic chemicals, no pesticides, no PCBs, no PAHs, 
and no hydrocarbons. Therefore, it is anticipated that the sediment removed from the 
basin would not contain elevated contaminants or other constituents that would reduce 
water quality or be in conflict with the Basin Plan water quality standards. In the event 
elevated levels of contaminants or elevated levels of other constituents that could be in 
conflict with the Basin Plan are identified, the excavation activities would not proceed 
and a new location for the sediment removal activities would be identified and 
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evaluated. Additionally, prior to discharging the effluent water generated from the dried 
out sediment into the basin reservoir, the effluent water would be analyzed for 
contaminants or other constituents that could be in conflict with the Basin Plan. In the 
event the effluent does contain contaminants or other constituents that could be in 
conflict with the Basin Plan, the effluent water would be placed in container and haul 
offsite.  

2.7 Construction Phasing Plan  

As shown in Table 5 the Sediment Management Demonstration Project would be 
implemented in six phases over a six year period.    

Table 5: Construction Phasing Plan 

Phase Activity Time frame  

Phase 1 Pre-Construction Surveys-Wildlife/Habitat 
Monitoring, Sediment Surveys, Water Quality 
Data Collection 

July 2018 and August 2018 

Phase 2 Construction of Santa Ana River Sediment 
Removal Channel 

September 2018 

Phase 3 Construction of Sediment Storage Site and 
Temporary Pipeline 

September 2018 

Phase 4 Sediment Removal Activities  October 2018 to February 
2019 

Phase 5 Sediment Hauling  February 2019 to February 
2022 

Phase 6 Monitoring, Mitigation and Site Restoration February 2019 to February 
2024 

2.8 Conservation Measures   

BIO-1: All vegetation removal and sediment removal activities will be conducted outside 
of the migratory bird season from March 15 to September 15.   

BIO-2: Once the Sediment Management Demonstration Project is completed, areas 
disturbed by the project will be re-established with native vegetation by a combination of 
natural recruitment, pole cuttings or hydro-seeding with mulch, soil binders and native 
seed mix. 

BIO-3:  OCWD would restore .48 acres of native riparian habitat along the alignment of 
the project access road after the project is completed and managed it for a five year 
period.  

BIO-4: All excavation activities within the wetted channel will occur outside of the Santa 
Ana sucker spawning season.   

BIO-5: If the habitat monitoring program indicates substantial and prolonged 
degradation of vegetation between 498 ft. and 505 ft., the degraded habitat would be 
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replaced or restored within the same area. If it is determined that the degrade habitat is 
no longer suitable for supporting riparian habitat, then the same acreage of habitat 
would be restored within OCWD lands or in another part of Prado Basin or other areas 
approved by USFWS.  
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SECTION 3 ACTION AREA 
The Action Area or study area includes all areas to be directly or indirectly effected by 
the Planned Deviation and/or the Sediment Management Demonstration Project 
(Proposed Action). The area of direct effects includes the area within Prado Basin 
between elevation 470 ft. and elevation 505 ft., the sediment removal channel, the 
sediment storage site, and the project access road. The area of indirect effect includes 
the Santa Ana River upstream of elevation 505 ft. to the Santa Ana River/River Road 
Bridge crossing (elevation 530 ft.) and Reach 9 of the Santa Ana River. The Action Area 
is shown in Figure 6.   

The upstream extent of the Action Area within Prado Basin was determined to be the 
Santa Ana River/River Road Bridge crossing.  This location was selected because it 
fully encompasses the extent of the expected area of influence of the proposed Five 
Year Planned Deviation. This upstream boundary is also located immediately upstream 
of the OCWD wetlands diversion which provides the last opportunity to divert flow, and 
sediment, from the Santa Ana River before it flows into the main basin area.  The 
current modeling and analysis includes the operation of the diversion and would be a 
practical location for monitoring efforts that would be associated with the Proposed 
Action. 

The downstream extent of the Action Area below Prado Dam was determined to be the 
portion of the Santa Ana River known as Reach 9.  The channel invert at the 
downstream end of Reach 9 is controlled by a drop structure near the Santa Ana 
River/Weir Canyon Road crossing.  Additionally, the Santa Ana River below Weir 
Canyon is controlled by improved side slopes and the regular placement of drop 
structures and channel invert stabilizers.  No direct affects (channel incision or bank 
erosion) are expected to occur from the Proposed Action in Reach 9.  This location was 
selected because it does provide a barrier which controls these affects should they 
unexpectedly occur.  This site also provides a practical location for the downstream limit 
relevant to the modeling and monitoring efforts associated with the Proposed Action. 

Prado Basin  

Prado Basin is located within the Santa Ana River Watershed. There are four major 
tributaries that drain into the Prado Basin; Santa Ana River, Chino Creek, Cucamonga 
Creek (which flows into Mill Creek) and Temescal Wash. All of these water bodies 
converge behind Prado Dam. The biological setting in the Prado Basin is significantly 
influenced by the presence of Prado Dam. As a result of a combination of high 
groundwater, storm flow accumulation held in the reservoir, ongoing sewage treatment 
plant effluent and irrigation runoff, perennial flows occur throughout much of the Prado 
Basin. During the winter months the river maintains flow throughout Prado Basin. In the 
summer months the surface flow is substantially reduced, but is typically still present. 
Prado Basin consists of a wide mixture of biological resources and habitats, including; 
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cottonwood/willow riparian forest, riparian scrub, herbaceous riparian, freshwater ponds, 
freshwater marsh, and riverine. Riparian forest is the most dominant wetland habitat in 
the Prado Basin. The dominant plant species within the riparian forest are black willow, 
(Salix goodingii), arroyo willow (Salix lasiolepis), Freemont cottonwood, (Populus 
fremontii) eucalyptus, sycamore (Platanus recemosa), and mulefat (Baccharis 
salicifolia).   

The riparian habitat within Prado Basin is a dynamic community that is dependent upon 
periodic flooding. Winter flows create areas of scour and sedimentation that cycle the 
community back to earlier successional stages. Periodic floods of large magnitude and 
migration of the river channel lay down fresh alluvial deposits where seeds can 
germinate and plant roots can take hold. The basin contains an expansive riparian 
forest. At lower elevations in the basin, the riparian forest coverage is nearly complete 
with an over story of trees reaching as high as 50 feet and an understory of both native 
vegetation and non-native vegetation. At the higher elevations in the basin the forest is 
patchier and the understory consists of more non-native vegetation.  

The riparian forest in the Prado Basin contains an abundance and diversity of bird 
species. Neotropical migrants depend on deciduous trees and shrubs for foraging 
during migration. The mature trees provide numerous cavities for cavity dependent 
wildlife and the taller trees are used by nesting raptors. The emergent vegetation at the 
water’s edge provides escape cover, shade and a source of food for fish. The basin 
supports a wide variety of mammal, amphibian and reptile species, several of which are 
biologically significant. Additionally, Prado Basin functions as a wildlife movement 
corridor between core habitats in the Chino Hills, the Santa Ana Mountains and Prado 
Basin and the undeveloped Santa Ana River Floodplain.  

Santa Ana River Prado Dam to River Road  

The segment of the Santa Ana River (SAR) extending from the River Road 
Bridge/Santa Ana River crossing downstream into Prado Basin can be divided into two 
sub-segments.  The upper segment, extending from River Road Bridge downstream to 
the south and west is approximately 10,000 feet, and is typically a well-defined channel 
composed of primarily sand channel slopes and a sand river bed.  The river bed 
gradation ranges from very fine sand to coarse sand with occasional, brief and 
intermittent gravel deposits.  This segment of the Santa Ana River receives high 
amounts of sediment deposition and can often move laterally during large flow events.  
The slope of the river in this location typically ranges from 0.003 to 0.0001, depending 
on sedimentation and river flow conditions.  

The segment of the Santa Ana River extending from 10,000 feet below River Road 
Bridge, south and west 7,000 feet to Prado Dam is indiscernible as a single river 
channel and can be defined as a series of braided streams meandering towards the 
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Prado Dam outlet works. The braided stream beds and stream bank gradations are 
composed of a higher silt and clay content than what is present in the upper segment. 
The slope of the braided streams in this location of the basin can vary dramatically 
depending on their location in the basin and annual sedimentation deposition, but 
typically range from 0.01 to 0.0001.   

Santa Ana River Reach 9 

The stretch of the Santa Ana River occurring downstream of Prado Dam to Weir 
Canyon Road, referred to as Reach 9, runs through Santa Ana Canyon and has several 
distinctive characteristics. At the Prado Dam outlet structure to the Green River Golf 
Course the river has a relatively flat slope. Within this reach, the river flow is perennial 
and the floodplain is covered with riparian vegetation. The banks are moderately incised 
with vegetated islands that dot the main channel. Near the Green River Golf Course the 
slope increases and the river becomes more incised. Between the Green River Golf 
Course and Imperial Highway the flood plain becomes much more expansive with 
several flow splits forming natural islands. Riparian vegetation is mostly concentrated 
near the river bank.  Except for a drop structure located downstream of Weir Canyon, 
this reach does not contain any other water control structures.  

The bed material in Reach 9 is much coarser than the sandy bed material of the river 
above Prado Dam.  Reach 9 bed material generally consists of gravels and cobbles 
compared to the predominantly sand substrate characteristic of the river upstream of 
Prado Dam.  The dominant bed form in this reach is pool-riffle, where high gradient high 
velocity riffles flow into low gradient low velocity pools. Additionally, there are several 
stretches where the river has a plane bed, where the gradient and velocity are 
approximately constant and the river bottom material is dominated by gravel and 
cobble.  

The Corps is currently implementing major improvements and associated mitigation for 
the Santa Ana River Mainstem Project, which includes improvements within Prado 
Basin and along the Santa Ana River downstream to the Pacific Ocean. Also included in 
Reach 9 is the Corps Santa Ana Sucker Perennial Stream Restoration Project.   

Vegetation Communities  

The vegetation communities within the Prado Basin portion of the Action Area are 
shown in Figure 7. A statistical summary of vegetation communities in the Prado Basin 
between elevations 470 ft. to 498 ft., 498 ft. to 505 ft. and 505 ft. to 530 ft. is shown in 
Table 6. As shown in Table 6, the majority of the vegetation in the basin between these 
elevations is cottonwood/willow habitat. Most of the habitat is mature, contains high 
biological values to support wildlife and is known to be occupied by special status bird 
species such as the Least Bell’s Vireo and Southwestern Willow Flycatcher. 
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Table 6: Prado Basin Vegetation Communities 
Vegetation Community Acres Between 

470 ft. and 
Elevation 498 ft. 

Acres Between 
498 ft. and  

505 ft.  

Acres Between 505 
ft. and 530 ft. (River 

Road Bridge)  
Cottonwood/Willow 852.50 425.59 1,112.63 
Mixed Riparian 98.80 .17 17.35 
Coastal Sage Scrub 0.0 0.0 0.07 
Coastal Sage Scrub/No-Native Weeds  0.0 0.0 9.20 
Open Water  34.27 .59 109.74 
Non-Native Weeds/Grasses 50.47 59.58 460.07 
Arundo 0.0 8.75 362.58 
Disturbed 0.75 1.5 6.64 
Eucalyptus  23.63 17.93 83.35 
Constructed Wetlands  91.82 154.95 211.38 
Agriculture  0.0  0.0 58.18 
Recreation 4.03 11.72 12.09 
Urban  0.0 0.0 189.52 
Total 1,156.27 680.78 2,632.8 
Source: Orange County Water District and United States Army Corps of Engineers, 2016  

The vegetation communities within the Reach 9 portion of the Action Area are shown in 
Figure 7. A statistical summary of vegetation communities along Reach 9 of the Santa 
Ana River is shown in Table 7. As shown in Table 7, the Reach 9 study area contains a 
mix of urban land uses and vegetation communities. The higher biological valued 
vegetation communities are located on riparian sites that are interspersed along the 
wetted channel of the river. These areas are known to be occupied by special status 
bird species such as the Least Bell’s Vireo. The upland terrace above the river contains 
coastal sage habitat and provides suitable habitat for the Coastal California 
Gnatcatcher.  

Table 7: Santa Ana River Reach 9 Vegetation Communities (Acres) 

Vegetation Community Acres  

Mixed Riparian 321.69 
Open Water  54.82 
Coastal Sage Scrub 77.21 
Non-Native Weeds/Grasses 172.94 
Mix Coastal Sage Scrub/Non-Native Weeds  105.56 
Arundo 11.35 
Eucalyptus  1.16 
Agriculture  41.18 
Oak .54 
Urban 436.52 
Wetlands  2.71  
Total 1225.68 
Source: Orange County Water District and Untied States Army Corps Engineers 
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The vegetation communities within the footprint of the sediment removal channel, 
sediment storage site and project access road is shown in Figure 7. A statistical 
summary of vegetation communities at the sediment removal channel, sediment storage 
site and project access road is shown in Table 8. As shown in Table 8, a substantial 
amount of the vegetation communities at the sediment removal channel site and the 
sediment storage site are arundo and non-native weeds and grasses. The higher quality 
cottonwood/willow habitat is located along the alignment of the project access road. The 
sediment storage site contains a scattering of mixed riparian and a mix of coastal 
sage/non-native weeds. The vegetation is dominated with non-native weeds and does 
not provide suitable habitat to support special status species such as the Least Bell’s 
Vireo or the Coastal California Gnatcatcher.  

Table 8: Sediment Management Project  

Vegetation 
Community 

Sediment Removal 
Channel  
(Acres) 

Sediment Storage 
Site  

(Acres) 

Access Road  
(Acres) 

Cottonwood/Willow  0.0 0.0 0.48 
Open Water  1.29 0.0 0.0 
Mixed Native/Non-
Native Riparian 

0.0 .03 0.0 

Mix Coastal Sage/Non-
Native Weeds 

0.0 .36 .20 

Arundo 13.05 0.0 0.73 
Non-Native 
Grasses/Weeds  

0.0 20.21 0.12 

Eucalyptus 0.0  0.0 0.19 
Total  14.34 20.55 1.72 
Source: Orange County Water District and Untied States Army Corps Engineers 
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SECTION 4 SPECIAL STATUS SPECIES/CRITICAL HABITAT 

4.1 Federal Listed Special Status Plants  

To determine the potential for Federal Listed special status plant species to occur within 
the Action Area, a review of the U.S. Department of Interior Information Planning and 
Conservation System Database and the California Department of Fish and Wildlife 
California Natural Diversity Data Base was conducted. A listing of Federal Listed special 
status plant species that have potential to occur within the Action Area is shown in 
Table 9. The determination on the potential for the species to occur within the Action 
Area was based on the criteria shown below. Based on existing habitat conditions there 
are no Federal Listed special status plant species that have a moderate or high 
potential to occur within the Action Area. 

Present: The species is commonly observed or observed within the Action Area 
within the last year. 

High: The Action Area supports suitable habitat and the species has been 
observed within last 2 years. 

Moderate:  The Action Area supports suitable habitat and the species has not been 
observed within last 2 years. 

Low:  The Action Area lacks suitable habitat for the species. 

Table 9: List of Federal Special Status Plant Species 
 Federal State CNPS General  

Habitat 
Requirement 

Action Area 
Habitat 

Suitability  

Potential 
Occurrence in 
Action Area  

Plants       
Slender Horned 
Spineflower 
(Dodecahema 
leptoceras) 

E E 
 

1B.2 Sandy places 
Coastal Sage 
Scrub, 
Chaparral, 
cismontane 
woodlands, 
stream banks 
and washes. 
Flowering 
period April to 
June. 

The Action Area 
does not 
support 
adequate 
amount of 
suitable habitat 
to support the 
species.    

Low  

Santa Ana River 
Woollystar  
(Eriastrum 
densifolium ssp. 
Sanctorum) 

E E 
 

1B.1  Sandy gravelly 
Soils on River 
Floodplain. 
Flowering 
period May to 
September.  

The Action Area 
does not 
support 
adequate 
amount suitable 
habitat to 
support the 
species.  
 

Low 
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Legend  
Federal  
E- Endangered 
T-Threatened 
SSC- Special Species of Concern 
C-Candidate for Listing 
NL-Not Listed  
State Listing (California Endangered Species Act, 
CDFG 
FP-Fully Protected 
E-Endangered  
T-Threatened 
S-Sensitive 
SSC-Special Species of Concern  
WL-Watch List 
NL-Not Listed 

California Native Plant Society CNPS 
1A-Plants presumed extinct in California 
1B- Plants rare, threatened, or endangered in California and 
elsewhere 
2-Plants rare, threatened, or endangered in California but more 
common elsewhere 
3-Plants about which we need more review 
4-Plants of limited distribution  
CNPS Threat Rank 
.1 Seriously Endangered 
.2 Fairly Endangered 
.3 Not Very Endangered 
 

 

4.2 Federal Listed Special Status Wildlife Species 

To determine the potential for Federal Listed special status wildlife species to occur 
within the Action Area a review of the U.S. Department of Interior Information Planning 
and Conservation System Database and the California Department of Fish and Wildlife 
California Natural Diversity Data Base was conducted. A listing of Federal Listed special 
status wildlife species with the potential to occur within the Action Area is shown in 
Table 10. The determination on the potential for the species to occur within the Action 
Area was based on the following criteria.  

Present: The species is commonly observed or observed within the Action Area 
within the last year. 

High: The Action Area supports suitable habitat and the species has been 
observed within last 2 years. 

Moderate:  The Action Area supports suitable habitat and the species has not been 
observed within last 2 years. 

Low:  The Action Area lacks suitable habitat for the species  

Table 10: List of Federal Special Status Wildlife Species 
  Federal State General Habitat   

Requirement  
Action Area Habitat 
Suitability  

Potential 
Occurrence in 
Action Area  

Birds       
Least Bell’s 
vireo  
(Vireo bellii 
pusillus) 
 

E E Summer resident of 
southern California in 
low riparian habitats in 
vicinity of water or dry 
river bottoms, nests 
placed along margins 
of bushes or on twigs 
landing on pathways, 
usually willow, 
mesquite or mulefat. 

The Action Area 
supports suitable 
habitat and species is 
annually reported in the 
Prado Basin. 

Present 
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Western yellow 
billed cuckoo 
(Coccyzus 
americanus 
occidentalis) 
 

C E Riparian Woodlands 
with thick stands of 
Cottonwoods and 
Willows 

Species typically 
require a minimum of 
25 acres of area and 
forage predominantly in 
cottonwood tree 
stands. Within the last 
15 years 2 sightings 
have been reported in 
the Prado Basin, 1 in 
2000 and 1 in 2011.  

Low 

Southwestern 
willow 
flycatcher 
(Empidonax 
traillii extimus) 

E E Breeds in willow 
riparian forest and 
shrub ands 

The Action Area 
supports suitable 
habitat. Species has 
intermittently been 
reported in the Prado 
Basin, most recently in 
2015. 

Present  

Coastal 
California 
gnatcatcher 
(Polioptila 
californica 
californica) 

T SSC Obligate, permanent 
resident of coast sage 
scrub below 2,500 
feet in southern 
California.  Inhabits 
low coastal sage 
scrub in arid washes, 
on mesas, and 
slopes. 

The Action Area 
supports suitable 
habitat and the species 
is present. The species 
has been documented 
on terraces in Reach 9 
that are higher in 
elevation than would 
be expected to be 
affected by the 
Proposed Action. 

Present 

Aquatics      
Santa Ana 
sucker  
(Catostomus 
santaanae) 

T SSC Cool, clear streams, 
rivers, rocky bottom in 
riparian woodlands 

The Prado Basin 
Action Area does not 
contain adequate 
amounts of suitable 
habitat. The Reach 9 
Action Area contains 
marginally suitable 
habitat. 

Low 

E- Endangered 
T-Threatened 
SSC- Special Species of Concern 
C-Candidate for Listing  
California Endangered Species Act/California Department Fish Game  
E-Endangered  
FP-Fully Protected 
S-Sensitive 
SSC-Special Species of Concern  
T-Threatened 
WL-Watch List 

 

Federal Listed Special Status Species Habitat Affinities and Critical Habitat  

Least Bell’s Vireo (vireo) 

Status 

The vireo was listed as a Federal Endangered Species in 1986.  

Species Description  



Section 4 
 

4-4 
 

The vireo is a small migratory songbird that historically was common in lowland riparian 
habitat, ranging from coastal southern California through Sacramento and San Joaquin 
Valleys with scattered populations in Coast Ranges of the Sierra Nevada, Mojave 
Desert and Death Valley. Presently, the species only occurs in riparian woodlands in 
southern California. Until about 1986 when only 300 pairs were documented throughout 
the U. S. range. The enactment of protective measures and subsequent management 
led to steadily increasing vireo numbers and, by 2005, there were nearly 3000 territorial 
male vireos (USFWS 2006).  

Action Area Occurrence: As shown on Figure 8, surveys conducted in the last year 
have identified numerous vireos territories within the Prado Basin and along the Santa 
Ana River Reach 9.   

Critical Habitat  

As shown in Figure 9, the Action Area includes lands that are designated critical habitat 
for the vireo. The primary constituent elements for the vireo include riparian woodland 
vegetation that generally contains both canopy and shrub layers, and includes some 
associated upland habitats. Vireos typically occupy low riparian growth either in the 
vicinity of water or in dry parts or river bottoms.  The center of activity is within a few feet 
of the ground, in the fairly open twigs canopied above by the foliage of willows and 
cottonwoods.  Most typical plants frequented are willows, mulefat, and wild blackberry. 
As shown in Table 11 there is approximately 3,349.36 acres of critical habitat for the 
vireo within the Action Area.  

Table 11: Action Area Critical Habitat 
Critical Habitat Acres  

470 ft.to 498 ft. 
Acres  

498 ft. to 505 ft.  
Acres  

505 ft.to 530 ft.  
(River Road Bridge) 

Acres 
Reach 9  

Total 

Least bell’s vireo  961.71 507.54 1880.11 0.0 3,349.36 

Southwestern willow 
flycatcher  

0.0 0.77 1492.52 0.0 1,443.29 

*Western yellow billed 
cuckoo  

0.0 0.0 0.0  0.0  0.0 

Coastal California 
gnatcatcher 

0.0  0.0  0.0  313.21 313.21 

Santa Ana sucker  0.0  0.0  0.0  1225.68 1225.68 
*Final Ruling Expected 2017 (USFWS) 
Source: Orange County Water District and United States Army Corps of Engineers, 2016 

Southwestern Willow Flycatcher (flycatcher) 

Status  

The flycatcher was listed as a Federal Endangered Species in 1995. 
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Species Description  

The flycatcher is a small, insect-eating generalist, neo-tropical migrant bird. It grows to 
about 15 centimeters in length. It eats a wide range of invertebrate prey including flying 
and ground and vegetation dwelling insect species of terrestrial and aquatic origins. The 
flycatcher spends the winter in locations such as southern Mexico, Central America and 
South America. Flycatchers are often present and singing in territories around mid-May. 
They have been documented in southern California in April in exceptional 
circumstances (USFWS 2001). 

Action Area Occurrence: As shown on Figure 10, the flycatcher has periodically been 
observed within the Prado Basin. The most recent observation was reported in 2015 
near OCWD Prado Wetlands Diversion Channel.  

Critical Habitat  

As shown in Figure 9, the Action Area includes lands that are designated critical habitat 
for the flycatcher. The primary constituent elements for the flycatcher are thickets of 
riparian shrubs and small trees with adjacent surface water such as willows, 
cottonwoods, mulefat, and other wetland plants. The surface water must be available 
from May to September during breeding season. As shown in Table 11, there are 
approximately 1,493 acres of critical habitat for the flycatcher within the Action Area. 

Western Yellow-Billed Cuckoo (cuckoo) 

Status  

The cuckoo is a Federal Candidate Proposed Threatened Species.  

Species Description  

The cuckoo was once widespread and common throughout lowland California. Because 
of habitat loss their population numbers have declined significantly. Presently, the 
species is considered uncommon to rare. The cuckoo is typically found in understory 
foliage adjacent to slow moving watercourses, backwaters or seeps. Each pair of 
cuckoos requires a minimum 25 acres in which to forage predominantly in Freemont 
Cottonwood stands. Nesting requires an area of dense understory near water or at least 
with adequate humidity. Typically their nests are in willows, small cottonwoods or 
mesquite trees with well protected overhead. 

Action Area Occurrence: As shown in Figure 10, the most recent sighting of the 
cuckoo was in 2011. Prior to 2011, the last reported sighting in the Prado Basin was in 
2000.  

Critical Habitat  

Critical habitat for the western yellow-billed cuckoo was proposed in 2014. Presently, 
the current ruling is being revised by USFWS. The final ruling is expected sometime in
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2017. Based on the ruling it appears portions of the critical habitat are proposed within 
the Action Area.  

Coastal California Gnatcatcher (gnatcatcher) 

Status 

The gnatcatcher was listed as Federally Endangered in 1993. 

Species Description  

The gnatcatcher is primarily restricted to coastal sage scrub habitats of coastal southern 
California and northern Baja California. The species sometimes occurs in other types of 
habitats adjacent to coastal sage scrub, including grasslands, chaparral, and riparian 
habitat. Although breeding territories have been reported in non-sage scrub habitats, 
these habitats are most commonly used for foraging or dispersal in the non-breeding 
season (Atwood, 1980; Campbell et al., 1998; Rotenberry and Scott, 1998). In 
California, the gnatcatcher species is a year-round resident of scrub dominated plant 
communities from southern Ventura County southward through Los Angeles, Orange, 
San Bernardino, Riverside, and San Diego counties (Atwood, 1980).   

Action Area Occurrence: Gnatcatchers were documented to have successfully nested 
in Reach 9 on a terrace in the floodplain extending north toward the Santa Ana River 
adjacent to the Coal Canyon Wildlife Corridor.  They have also been documented near 
SARI Line construction within the immediate vicinity of Reach 9 Phase 2B and are 
documented in the CNDDB across the SAR from Phase 5A, and south of SR-91 in 
Gypsum Canyon and Weir Canyon (CDFW 2014a).  Presence of the gnatcatcher has 
also been detected at Coal Canyon.  According to Chino Hills State Park, gnatcatchers 
have also been detected on the north side of SR-91 near the east end of the Reach 9, 
Phase 5B temporary construction easement.     

Critical Habitat 

As shown in Figure 9, critical habitat for the gnatcatcher is designated on the terraces 
along Reach 9 of the Santa Ana River. Critical habitat for the coastal California 
gnatcatcher includes approximately 197,303 acres in San Diego, Riverside, San 
Bernardino, Los Angeles, and Ventura Counties.  Gnatcatcher critical habitat occurs in 
the Reach 9 portion of the Action Area only.  Its main purpose is to provide connectivity 
and genetic interchange between populations of the species in the Santa Ana 
Mountains and Chino/Puente Hills (USFWS 2010). As shown in Table 11, Reach 9 
contains approximately 313 acres of critical habitat.  

Santa Ana Sucker (sucker) 

Status  

The sucker was listed a Federal Threatened Species in 2000.  
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Species Description  

The sucker is a short-lived member of the Catostomidae family of suckers that 
historically is endemic to the Los Angeles River, San Gabriel River and the Santa Ana 
River. Currently, the sucker is restricted to three noncontiguous populations occurring in 
the lower Big Tujunga Creek, the East and North Forks of the San Gabriel River and the 
lower and middle Santa Ana River. The sucker prefers cool and clear streams with 
rocky substrate with riffles and pools. The riffles and pools provide refuge from high 
velocity flows, provide sites for spawning and provide attachment sites for benthic 
invertebrates and plants for suckers to feed on. Spawning takes place in March to early 
June, peaking in May through early June. Sucker populations in the Santa Ana River 
have declined significantly in recent year. The decline in population is attributed to 
diminished habitat conditions and predation from exotic fish introduced into the river.   

Action Area Occurrence: Between 2008 and 2013 surveys for suckers were 
conducted along the Santa Ana River both downstream and upstream of the Prado 
Dam. During this period twenty suckers were reported in 2008 at the Prado Outlet/Inlet 
Channel and one sucker was reported near the Green River Golf Course.   

Critical Habitat  

The critical habitat for the sucker extends along the Santa Ana River from above the 
Seven Oaks Dam in the San Bernardino Mountains to Hamner Avenue bridge crossing 
over the Santa Ana River and downstream from Prado Dam to Imperial Highway in 
Orange County. As shown on Figure 9, within the Action Area, the Reach 9 segment of 
the Santa Ana River downstream of Prado Dam is designated critical habitat area for 
the sucker. The primary constituent elements that have been recognized as essential 
critical habitat for the Santa Ana sucker include; a functioning hydrological system that 
experiences peaks and ebbs in the water column reflecting seasonal variation in 
precipitation throughout the year; a mosaic of loose sand, gravel, cobble and boulder 
substrates in a series of riffles, runs, pools and shallow sandy margins, water depths 
greater than 1.2 inches, non-turbid water or only seasonally turbid water, water 
temperatures less than 86 degree and stream habitat that includes algae, aquatic 
emergent vegetation, macro invertebrates and riparian vegetation. As shown in Table 
11 there are approximately 1,225 acres of critical habitat along Reach 9.   
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SECTION 5 EFFECTS OF ACTION  

5.1 Planned Deviation  

5.1.1 Direct Effects to Federal Listed Species from Inundation 

Least Bell’s Vireo (vireo) 

As the Planned Deviation would be limited to the non-nesting season, the 
implementation of the Planned Deviation would not result in the inundation of active or 
occupied nests. Over the last 17 years water elevations at the conservation buffer pool 
have gotten between 498 ft. and 505 ft. only four times. In the event of a wet year when 
the water is stored between 498 ft. and 505 ft. the Action Area would likely already be 
inundated before the nesting season begins, with or without the proposed Planned 
Deviation. Therefore, if nests that have been used in previous years are inundated 
during the timeframe of this deviation, the cause would most likely be attributed to flood 
control rather than water conservation actions. But whatever the cause, the potential 
exists that the pooled water could overlap into the beginning of nesting season and 
could inundate previous years nesting territories, which could discourage or prevent 
vireos from nesting in those same areas. Previous surveys conducted in the Prado 
Basin during wet years where a buffer pool was present, have shown no significant 
reduction in the overall number of vireo territories reported. As shown in Table 13, in 
2004, 2005 and 2010 when the pooled water extended into the nesting season, there 
was not a substantial reduction numbers of vireo territories reported in the Prado Basin. 
In fact during years 2004, 2005 and 2010 the amount of vireo territories reported were 
the three highest reporting years since 2000. These results indicate that the presence of 
the buffer pool did not deter vireos from nesting within in the Prado Basin.  

Table 12: Vireo Territories Reported Between 2000 and 2015 

Year 00 01 02  03  04*  05*  06  07  08  09 10* 11 12 13 14 15 

Vireos 
Reported  

357 444 429 447 590 600 423 420 463 538 569 517 451 561 520 532 

*Years When Buffer Pool Overlapped Into Nesting Season. Source: Santa Ana Watershed Association 2014. 

The data in Table 12 suggests that the presence of a buffer pool did not deter vireos 
from nesting within the Prado Basin, which indicates they were nesting in higher 
elevations above the inundation level. The elevation distribution of vireo territories with 
the Prado Basin from 2001 to 2015 is shown in Table 13.   The table shows that an 
overwhelming majority of vireo territories occurred above 505 ft. Additionally, Table 13 
shows that when the buffer pool was present the vireos tended to re-distribute to higher 
elevations. In 2004 when the buffer pool was up to 494 ft. for most of March, there was 
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increase in the amount of vireos reported between 498 ft. and 505 ft. compared to 
preceding years when the buffer was not present. In 2005 when the buffer pool was 505 
ft. for some of March and most of April there was an increase in the amount of vireos 
reported above 505 ft. In March of 2010 when the buffer pool was as high 498 ft. there 
was increase in the vireos reported between 498 ft. and 505 ft. and above 505 ft. These 
results indicate that when a buffer pool was present it did not discourage vireos from 
nesting within the Prado Basin, but did cause them to re-distribute to higher elevations.   

Based on historical rainfall records, it is highly unlikely that the pooled water would 
persist into nesting season on an annual basis. However, the potential for the pooled 
water to overlap into the nesting season and cause vireos to redistribute into higher 
elevation could adversely affect the species. Because the re-distribution of vireos to 
higher elevations would not cause a significant reduction in the overall numbers of 
territories occurring in the Prado Basin, the adverse effect would be temporary and not 
substantial.  

Table 13: Elevation Distribution of Least Bell’s Vireo in Prado Basin 

Year 490-494 494-498 498-505 Above 505 
2001 5.85% 9.37% 17.80% 63.70 
2002 9.61% 12.81% 16.70% 54.92% 
2003 2.74% 7.48% 20.45% 65.59% 
2004(1) 6.75% 1.24% 24.87% 63.41% 
2005*(2) 4.22% 7.38% 14.76% 70.47% 
2006 1.32% 6.08% 16.67% 74.60% 
2007 3.23% 7.44% 14.64% 72.21% 
2008 3.54% 5.53% 18.14% 67.92 
2009 4.38% 9.14% 17.33% 65.52 
2010*(3)  4.01% 8.01% 18.21% 67.21% 
2011 2.20% 6.59% 19.16% 68.86% 
2012 4.44% 7.71% 23.13% 61.92% 
2013 4.91% 9.83% 21.55% 59.98% 
2014 5.38% 8.96% 19.92% 58.57% 

(1) Buffer pool 9 days at 498 ft. in March and at 494 ft. for most of March 
(2) Buffer Pool 498 ft. from most of March, 505 ft. for most of April, and 505 ft. for half of month of July.   
(3) Buffer Pool at 494 ft. for March and most of April and at 498 ft. for one half of March 

Source: SAWA 2015 

Southwestern willow flycatcher (flycatcher)  

The species has not been reported in the Prado Basin during the winter flood season, 
during the time when the Proposed Action would occur.   Therefore, the Planned 
Deviation would not be expected to have any direct effects to the species. 

As shown in Figure 10, a total of 26 flycatchers have been reported in the Prado Basin 
between 2003 and 2015. All of the reported sightings have been reported above 
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elevation 505 ft. Given the few numbers of flycatchers that have occurred in the Prado 
Basin and that those that have been reported have occurred above the 505 ft. elevation, 
there would be very low potential that implementation of the Planned Deviation would 
not have any effects to flycatchers from potential temporary alteration of nesting habitat.  

Western yellow-billed cuckoo (cuckoo) 

The cuckoo is a migratory bird species that is rarely reported in the Prado Basin. The 
most recent sighting was in 2011. As shown in Figure 10, the most recent sighting of the 
cuckoo was in 2011. Prior to 2011 the most recent reporting was in 2000. Both of these 
birds were thought to be transient individuals and not an annual resident within the 
basin. Based on the rarity of the species occurring along with the historic infrequency of 
water being stored between elevation 498 ft. and elevation 505 ft., implementation of 
the Planned Deviation would not affect the cuckoo or its nesting patterns.  

Coastal California gnatcatcher (gnatcatcher) 

The gnatcatcher occurs in higher upland areas that contain coast sage habitat.  The 
species would not be affected by any pooled water, additional days of inundation or 
release rates from Prado Dam associated with the Planned Deviation.    

Santa Ana sucker (sucker) 

Since 2008 no suckers have been reported in the Prado Basin and only a few 
individuals have been reported in the Santa Ana River Reach 9 area. The fish spawns 
from late March to early July, peaking in late May and June.  The Planned Deviation 
would not be expected to directly affect spawning since it would be completed well 
before spawning season begins. Given the lack of presence of this species within the 
Action Area in recent history along with the marginal habitat conditions and high 
populations of exotic predatory fish, the potential for populations of suckers to occur in 
the Action Area would be low. In the unlikely event individual suckers find their way into 
the Action Area, or get washed downstream into Reach 9, neither the increased pooling, 
additional days of inundation, the target release rates or increased sedimentation (see 
Sections 5.1.4) would affect them.  

5.1.2 Effects to Critical Habitat from Increased Pooling  

Least Bell’s Vireo Critical Habitat 

The Planned Deviation would allow water to be stored up to 505 ft. during the flood 
season, which means there could be higher elevation pooling and additional days of 
inundation in the Prado Basin over the current condition. As shown in Table 14, 
between 470 ft. and 505 ft. there are approximately 1,469 acres of vireo critical habitat 
within the Prado Basin, of which 1,384 acres are cottonwood/willow primary constituent 
habitat elements. Presently, the vireo critical habitat areas between elevation 470 ft. and 
elevation 505 ft. are inundated during the non-flood season as part of the existing water 
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conservation activities at Prado Dam, and have the potential to be inundated year-round 
for flood control operations. Therefore, the implementation of the Planned Deviation 
would not increase the amount of critical habitat lands that could be potentially 
inundated.  

Table 14: Vegetation Communities within Vireo and Flycatcher Critical Habitat 470 
ft. to 505 ft. (acres) 

Vegetation Community  Vireo Critical Habitat Flycatcher Critical Habitat 

Open Water 25.71 0 
Primary Constituent Habitat 
Elements  

1,384.1 .77 

Other Vegetation Communities 59.3 0 
Total  1,469.1  .77 

The growing season within Prado Basin for the most part begins in March and extends 
through the summer. Presently, water can be stored up to 505 ft. during the non-flood 
season, which overlaps into the growing season. The data in Table 15 identifies the 
existing average days of inundation at various elevations in the Prado Basin during the 
growing season and the number of additional days of inundation that would occur from 
the implementation of the Planned Deviation. As shown in Table 15, implementation of 
the Planned Deviation would not substantially increase the average number of days that 
the habitat is currently inundated during the growing season.  

Table 15: Days of Inundation Occurring During Growing Season 
Elevation 470 480 490 494 498 500 505 510 520 530 540 

Existing Average Annual 
Days of Inundation During 
Growing Season   

40 
to 
67 

37 
to 
64 

34 
to 
61 

27 
to  
51 

23 
to 
40 

17 
to 
33 

1  
to 
2 

0 0 0 0 

Additional Average Days of 
Inundation During Growing 
Season With Water 
Conservation Measure   

3 
to 
10 

3 
to 
11 

2 
to 
11 

3 
to 
13 

3 
to 
11 

3 
to 
9 

1 0 0 0 0 

Low Range Based on 500 cfs Release rate 
High Range Based on 350 cfs Release rate  
Source: Supplemental Water Conservation Analysis, Michael Baker International Company, 2015 

The most common primary constituent elements of critical habitat for the vireo within the 
Prado Basin are mulefat and black willow.  Mulefat is a perennial evergreen that would 
not defoliate unless under stress. Willow species are known to have high inundation 
tolerances and black willows are known to have especially high inundation tolerances 
when they are in a period of dormancy, which correlates with winter or the flood season. 
As part of the OCWD’s ongoing Habitat Restoration Monitoring Program conducted at 
Prado Basin, habitat conditions are documented photographically during unusually wet 
periods to help evaluate the effects that extended periods of inundation has on the 
health of habitat in the basin.  During the months of December and January of the 
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2010/2011 flood season the water surface elevation in the Prado Basin ranged 497 ft. to 
a high of 529 ft. During the month of March of 2011, the water surface elevation ranged 
from 494 ft. to 498 ft. and was at 498 ft. for most of April 2011. The habitat conditions at 
these elevations were photographed at Monitoring Stations 8 and 10 in 2011, 2012, 
2013 and 2014 and are shown in Figure 11 and Figure 12. As shown in Figures 11 and 
12, in 2011 the habitat was completely submerged and by early 2012 the habitat began 
to recover from the inundation and became healthier each subsequent year. The 
monitoring of the habitat shows that periodic inundation did result in permanent damage 
to the habitat.  

Another measurement to determine the health and biological values of habitat areas 
would be wildlife usage. Within the last 17 years, the two wettest back to back years 
was in 2004 and 2005. As shown in Table 13, in 2004 and 2005 after back to back wet 
years, there was a decrease in vireo territories reported below 498 ft. and an increase in 
nesting territories at the higher elevations. The reduced wildlife usage below 498 ft. 
suggests that the habitat in that area experienced reduced biological values, most likely 
from the wetted conditions occurring in the Prado Basin after back to back wet years. 
However, in subsequent years during drier periods a steady increase in the amount of 
vireo territories was reported at lower elevations in the Prado Basin. These increases in 
wildlife usage at the lower elevations suggest that the biological values of the habitat 
recovered with the dryer conditions. These reporting levels indicate that the increased 
pooling and additional days of inundation occurring during the flood season did not 
result in long term damage to the habitat where it was no longer considered suitable 
habitat for wildlife usage.  

The potential for increased pooling and additional days of inundation to occur within 
critical habitat areas would be a temporary effect. Because previous surveys have 
shown no long term damage to habitat or substantial reductions in wildlife usage of the 
habitat occurred when the buffer pool has extended into the growing season, the 
increased pooling and additional days of inundation may affect, but would not adversely 
affect critical habitat. To ensure that the Planned Deviation would not substantially 
degrade the value of primary constituent elements within critical habitat areas, OCWD 
would continue to monitor the health of the riparian habitat between 498 ft. and 505 ft. 
before and after inundation occurs. In the event the monitoring program indicates that 
the primary constituent elements are substantially degraded, it is proposed that the 
degraded habitat would be replaced or restored within the same area. If it is determined 
that the degraded area is no longer suitable for supporting riparian habitat, then the 
same acreage of habitat would be planted or restored within OCWD lands in another 
part of Prado Basin, unless another area is approved by USFWS. With the 
implementation of the Habitat Monitoring Program and Conservation Measure BIO-5 
there would be no potential loss of critical habitat, and no long-term or permanent 
degradation. 
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Southwestern Willow Flycatcher Critical Habitat   

There is a total 1,493 acres of area in the Prado Basin that are designated critical 
habitat for the flycatcher. As shown in Table 11, there are approximately .77 acres of 
flycatcher critical habitat between 498 ft. and 505 ft. of which all is considered primary 
constituent elements for the flycatcher. The amount of flycatcher critical habitat between 
elevation 498 ft. and elevation 505 ft. is minimal compared to the overall amount of 
flycatcher critical habitat within the Prado Basin. Presently, the flycatcher critical habitat 
in areas between elevation 498 ft. and 505 ft. elevation is subject to inundation year-
round as necessary for flood control operations, and during the non-flood season as 
part of the existing water conservation activities at Prado Dam. Due to the intermittent 
occurrence of the flycatcher, it is difficult to evaluate flycatcher usage during periods 
when the critical habitat would be inundated. Because the primary constituent elements 
that manifest themselves in flycatcher critical habitat and vireo critical habitat are 
similar, it would be reasonable that vireo usage is a good indicator to determine the 
heath of flycatcher critical habitat after periods of inundation. The vireo wildlife usage 
reporting levels within similar primary constituent elements indicates that the increased 
pooling and additional days of inundation occurring during the flood season did not 
result in long term damage to the habitat.  Because previous surveys in similar primary 
constituent elements have shown no long term reductions in wildlife usage of the habitat 
when the buffer pool has overlapped into the growing season, it is reasonable to 
assume that the potential effects to critical habitat associated with additional days of 
inundation due to the Planned Deviation would not be adverse. No long-term or 
permanent degradation of critical habitat would occur. Due to the limited number of 
flycatcher in the basin, the species would not be affected by temporary changes in 
habitat within the buffer pool area.  

To ensure that the Planned Deviation would not substantially degrade the value of 
primary constituent elements within critical habitat areas, OCWD would continue to 
monitor the health of the riparian habitat between elevation 498 ft. and elevation 505 ft. 
before and after inundation occurs. In the event the monitoring program indicates that 
the primary constituent elements were substantially degraded, it is proposed that the 
degraded habitat would be replaced or restored within the same area.  If it is determined 
that the degraded area is no longer suitable for supporting riparian habitat, then the 
same acreage of habitat would be planted or restored within OCWD lands in another 
part of Prado Basin, or other areas approved by USFWS. 

Western Yellow-Billed Cuckoo Critical Habitat  

Critical habitat for the Western yellow-billed cuckoo was proposed in 2014. Presently, 
the current ruling is being revised by USFWS. The final ruling is expected sometime in 
2017. Because the habitat composition of the critical habitat for the cuckoo would be 
similar to the critical habitat for the vireo and flycatcher, potential effects from pooling 
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would not be adverse. No long-term or permanent degradation of critical habitat would 
occur. Due to the limited number of cuckoo in the Basin, the species would not be 
affected by temporary changes in habitat within the buffer pool area.  

Coastal California Gnatcatcher Critical Habitat  

The gnatcatcher critical habitat occurs on the terraces along Reach 9. The increased 
pooling within the Prado Basin would have no effect on critical habitat for the 
gnatcatcher along Reach 9.  

Santa Ana Sucker Critical Habitat 

There is no sucker critical habitat within the Prado Basin. The increased pooling within 
the Prado Basin would have no effect on sucker critical habitat.   

5.1.3 Effects to Critical Habitat from Sedimentation  

Least Bell’s Vireo Critical Habitat, Southwestern Willow Flycatcher Critical Habitat 

The following analysis is based on information contained in Appendix B: Prado Dam 
Planned Deviation, Santa Ana River Upstream Effects Due to Water Conservation, 
prepared by Scheevel Engineering in June of 2015. To quantify the additional sediment 
deposition that could potentially occur in the Prado Basin from the Planned Deviation, 
and the resulting effects to critical habitat, the following facts or assumptions were 
considered.  

• Under existing conditions, there is approximately 0.5 to 0.7 ft. of sediment 
deposition annually along the Santa Ana River in the Prado Basin from 
approximately 2,000 feet upstream of Prado Dam to 15,000 feet upstream of the 
dam. (Note: This is an average roughly based on calculating changes in 
topographic data over several decades.  In dry years, very little deposition would 
occur, whereas rare large storm events or very wet seasons may bring a large 
influx of sediment.)   

• Currently, nearly all of the sediment that enters into the Prado Basin deposits and 
settles in the Prado Basin regardless of water conservation water surface 
elevations. 

• The additional 10,500 acre feet of water in the Prado Basin will be held for a 
duration that allows silt and clay particles to settle out of the water column.  

• Assumed that the TSS of the Prado storm water inflow is 2,000 mg/L.  Historical 
data shows average Prado inflow storm water TSS to range between 500 to 
2,000 mg/L.   

• Assume that the silt and clay portion of the TSS is 20%. 

• The silt and clay will deposit across a 1,890 acre area below 505 ft.  
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On average it is expected that the Prado Basin water surface elevation would reach or 
exceed, 505 ft. one time per year. An additional volume of 10,500 acre feet of water 
could be impounded by the Planned Deviation. Taking into the account the above 
assumptions it was calculated that, on average an additional 3,500 cubic yards of silt 
and clay sediments could deposit in Prado Basin each year due to the Planned 
Deviation. The estimated annual increase of 3,500 cubic yards resulting from the 
Planned Deviation represents a 0.3 percent increase in the annual sedimentation 
volume. Once into the Prado Basin, the silt and clay sediments would disperse over 
large areas due to their ability to stay suspended more easily than sand, gravel and 
cobbles. The approximate surface area of the Prado Basin below the 505 ft. contour is 
1,890 acres. Due to turbulence in the Prado Basin created by wind action and tributary 
inflow it is anticipated that suspended clay and silt sediments would distribute evenly 
over the 1,890 acre pool area below 505 ft. If the silt and clay was distributed evenly 
across the 1,890 acres, there would be an average of 0.001 ft. per year of sediment 
deposition. The 0.001 ft. per year additional silt and clay sedimentation from the 
Planned Deviation would be considered negligible compared to existing baseline 
sedimentation rate between 0.5 and 0.7 feet occurring per year. The additional 0.001 of 
sediment would not reduce biological values of vireo or flycatcher critical habitat where 
the habitat would no longer be suitable for nesting. Therefore, no effects to critical 
habitat would occur. To ensure that the Planned Deviation would not substantially 
degrade the value of primary constituent elements within vireo and flycatcher critical 
habitat areas, OCWD would continue to monitor the health of the riparian habitat 
between 498 ft. and 505 ft. before and after inundation occurs. In the event the 
monitoring program indicates that the primary constituent elements were substantially 
degraded, it is proposed that the degraded habitat would be replaced or restored within 
the same area.  If it is determined that the degraded area is no longer suitable for 
supporting riparian habitat, then the same acreage of habitat would be planted or 
restored within OCWD lands in another part of Prado Basin, or other areas approved by 
USFWS. 

Western Yellow-Billed Cuckoo Critical Habitat  

Critical habitat for the Western yellow-billed cuckoo was proposed in 2014. Presently, 
the current ruling is being revised by USFWS. The final ruling is expected sometime in 
2017. Because the habitat composition of the critical habitat for the cuckoo is similar to 
the critical habitat for the vireo and flycatcher, no effect to critical habitat would occur.  

Coastal California Gnatcatcher Critical Habitat  

The gnatcatcher critical habitat occurs on the terraces along Reach 9. The potential 
increased sedimentation occurring within the Prado Basin would have no effect on 
critical habitat for the gnatcatcher along Reach 9.  
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Santa Ana Sucker Critical Habitat   

There are no lands within the Prado Basin that are designated critical habitat for the 
sucker. Presently, critical habitat lands are designated along the Santa Ana River 
upstream of the Prado Basin starting at the Hammer Avenue Bridge crossing and 
downstream from Prado Dam to Imperial Highway. 

5.1.4 Effects to Santa Ana Sucker Critical Habitat Upstream Prado Basin  

The following analysis is based on a report that evaluates Prado Basin and Upstream 
Santa Ana River morphology trends between 498 ft. and 505 ft. The report is presented 
in Appendix C. The analysis evaluates potential effects to existing riparian and native 
fish habitats along the Santa Ana River between Prado Dam and the Hamner Avenue 
crossing associated with the implementation of the Planned Deviation. A combination of 
historical topographic surveys, aerial imagery, recent sediment transport models, and 
historical data was used to estimate long-term changes to river morphology and habitats 
along the Santa Ana River and in the Prado Basin between Prado Dam and the Santa 
Ana River/Hamner Avenue crossing.   

Presently, the substrate of the Santa Ana River between Prado Dam and the Hamner 
Avenue crossing consists of a large percentage of sand with some clays and silts. 
Historical imagery from 1929 through 1967 shows that the reach of the Santa Ana River 
between Prado Dam and the Hamner Avenue crossing was largely composed of a large 
percentage of sand. To this date, this condition has not changed.  

The present day substrate conditions along the Santa Ana River between Prado Dam 
and the Hamner Avenue crossing are primarily influenced by inflows into Prado Basin, 
sediment transport interruption, and the presence and proliferation non-native 
vegetation and non-native aquatic species.  

On average it is expected that the Prado Basin water surface elevation would reach or 
exceed, 505 ft. one time per year. An additional volume of up to 10,500 acre feet of 
water could be impounded under the Planned Deviation. An additional 3,500 cubic 
yards of silt and clay sediments could deposit annually in Prado Basin from the Planned 
Deviation. The annual average volume of all sediment types deposited in the Prado 
Basin is 1,200,000 cubic yards. The estimated increase of 3,500 cubic yards resulting 
from the Planned Deviation represents a 0.3 percent increase in the annual 
sedimentation volume.  

The potential effect to habitat along the Santa Ana River from the sedimentation would 
be limited to a 4,000 foot long stretch of the river below elevation 505 ft. There is not 
any critical habitat for the sucker along this reach of the Santa Ana River. Therefore, the 
potential increase in sedimentation would have no effect on sucker habitat upstream of 
Prado Basin. There is currently no defined river channel or native fish habitat in this 
stretch of the river within the Prado Basin. This river area consists primarily of sandy 



Section 5 
 

5-14 
 

bottom braided streams with adjacent and over-hanging riparian habitat. The primary 
grain size of the additional clays and silts would be fine grained which would disperse 
over large areas, causing no measurable increase to back water or marsh habitat along 
the Santa Ana River. The additional silt and clay sedimentation caused from the 
Planned Deviation would not have an adverse effect on the habitat of the river. There 
would also be approximately 14,000 cubic yards of sand transported into Prado Basin 
as suspended sediment with each 10,500 acre feet of water. The estimated 14,000 
cubic yards of sand would be a small fraction of the total sediment transported into the 
Prado Basin, as there would be a high volume of sediment transported into the Prado 
Basin as bed load. A fundamental assumption would be that all suspended sand and 
sand transported into the Prado Basin as bed load would be heavy enough to be 
deposited in the Prado Basin regardless of water conservation operations. Once bed 
load sediments enter into a relatively tranquil body of water the bed load material tends 
to deposit quickly and relatively close to the high energy stream system which delivered 
it. Prado Basin surveys between 1988 and 2008 show that the greatest deposition in the 
Prado Basin occurs along the segment of the Santa Ana River between 505 ft. and 524 
ft. To off-set the sediment deposition from the Planned Deviation and the two previously 
approved temporary Deviations OCWD would remove 24,500 cubic yards of sediment. 

Analysis of Potential Effects to River Gradient  

The potential upstream effects to the Santa Ana River gradient due to increases in 
water surface elevation were evaluated in a one-dimensional sediment transport 
analysis conducted by Golder Associates, Inc. The Technical Report is presented in 
entirety in Appendix D.  

The sediment transport model extended from the Riverside/San Bernardino County line, 
downstream, to the discernible end of the Santa Ana River in the Prado Basin.  Two 
scenarios were modeled to compare the effects of increasing the flood season water 
surface elevation from 498 ft. to 505 ft., an increase of seven feet. The two scenarios 
are the current operating condition of maintaining the buffer pool at 498 ft. during the 
flood season and 505 ft. during the non-flood season and under the Planned Deviation 
of maintaining the buffer pool at 505 ft. year round.   

The results of the sediment transport model for the existing condition (flood season 
water surface elevation of 498.0 ft.) indicated that there would be a general trend of 
aggradation from above the I-15 Freeway crossing, extending downstream into Prado 
Basin. Aggregation over a 10 year time period would be expected to range from 1 foot 
to 9 feet in depth.  Based on the model results, the river bed around River Road Bridge 
would be expected to experience the most aggradation which would be consistent with 
what has been observed historically. 

The model for the increased water surface elevation scenario (flood season water 
surface elevation of 505. ft.) exhibits nearly identical aggradation trends as the existing 
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condition model.  The only expected difference in the sediment deposition trends 
between the two scenarios would be a slight increase in deposition within Prado Basin 
between the 498 ft. and 505 ft. elevation contours.  Based on historical topographic 
surveys there is approximately 1,000 to 2,000 linear feet of area between the 498 ft. and 
505 ft. contours. If the flood season water surface elevation is increased to elevation 
505 ft., then transient periods of increased aggradation could occur between elevation 
498 ft. and 505 ft., as high flow events coincide with periods of increased water surface 
elevation. During periods where high flow events coincide with relatively low water 
surface elevation, the aggradation trends would tend to revert back to historically 
observed conditions.  A portion of the sediment deposited between elevations 498 ft. 
and 505 ft. would be transported below elevation 498 ft. when high flow events coincide 
with relatively low water surface elevation. It is important to note that once the water 
conservation pool is filled to the maximum water surface elevation it is then drained as 
quickly as possible to create storage volume for subsequent storms.  This mode of 
operation reduces the frequency of occurrence when the maximum water conservation 
water surface elevation coincides with high flow events. 

The sediment transport model results also show that there would be no appreciable 
change to the river bed gradation due to the increased water surface elevation.  The 
general trend for both scenarios is that there would be deposition of primarily fine to 
medium sand from above the I-15 Freeway crossing, extending downstream into Prado 
Basin.  The overall quantity of sediment and sediment particle size distribution entering 
Prado Basin would be the same for both water surface elevation scenarios.  The 
alteration to the Santa Ana River morphology caused by the proposed flood season 
increase to the water surface would likely be limited to the spatial distribution sediments 
between elevations 498 ft. and 505 ft. and would have no effect on the gradient of the 
river upstream of 505 ft., and no effect to Santa Ana Sucker critical habitat upstream of 
Prado Basin.   

5.1.5 Effects to Santa Ana Sucker Critical Habitat Downstream of Prado Basin 

The following analysis is based on information provided in Prado Dam Planned 
Deviation, Santa Ana River-Downstream effects Due to Planned Deviation prepared by 
Scheevel Engineering, June of 2015. The report is presented in Appendix E. 

Critical habitat area for the sucker extends along Reach 9 of the Santa Ana River from 
Prado Dam to Imperial Highway. At the Prado Dam outlet structure to the Green River 
Golf Course the river has a relatively flat slope. Within this reach the river flow is 
perennial and the floodplain is covered with riparian vegetation. The banks are 
moderately incised with vegetated islands that dot the main channel. Near the Green 
River Golf Course the slope increases and the river becomes more incised. The Corps 
Santa Ana Sucker Perennial Stream Restoration Project is located in this reach.  
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Between the Green River Golf Course and Imperial Highway the flood plain becomes 
much more expansive with several flow splits forming natural islands. Riparian 
vegetation is mostly concentrated near the river bank.  The bed material along Reach 9 
is much coarser consisting of gravels and cobbles compared to the sandy bed material 
of the river above Prado Dam.  The dominant bed form in this reach is pool-riffle, where 
high gradient high velocity riffles flow into low gradient low velocity pools. Additionally, 
there are several stretches where the river has a plane bed, where the gradient and 
velocity are approximately constant and the river bottom material is dominated by gravel 
and cobble. This reach contains primary constituent elements that define critical habitat 
for suckers.  

The implementation of the Planned Deviation could increase pooling within the Prado 
Dam during the flood season. Flood risk management operations would dictate the 
release rate from the Prado Dam. In general, the Corps uses forecast models and storm 
water runoff models to predict the Prado Basin inflow and resultant water surface 
elevation of a given storm/storm system, then the Corps adjusts the release rate to 
achieve certain water surface elevation before, during and after a given storm event 
(Scheevel, 2016, Appendix E). 

Once the Prado Basin water surface elevations are within the buffer pool elevations, the 
release rates are typically reduced to help facilitate groundwater recharge operations 
downstream.  The exception to this mode of operations is, when a significant storm 
event is forecasted and there is still water in the buffer pool, then the Corps would 
release water at higher rates to evacuate the buffer pool to create storage volume for 
forecasted inflows.  In general, the Corps uses forecast models and storm water runoff 
models to predict the Prado Basin inflow and resultant water surface elevation of a 
given storm/storm system, then the Corps adjusts the release rate to achieve certain 
water surface elevation before, during and after a given storm event.   

The need to rapidly evacuate the buffer pool occurs when there is a forecasted storm 
event of substantial intensity that has the potential to exceed flood risk management 
operational water surface elevations.  In some previous planning and feasibility studies 
the allotted time to drain the buffer pool was 24 hours.  This time allotment was partially 
based on forecast model capabilities at the time the water control manual was written.  
Storm system forecasting has improved substantially with the development of advance 
weather forecast modeling, and has allowed the Corps to have enough advance 
notification to adequately drain the buffer pool at relatively non-damaging release rates 
of 2,500 cfs to 5,000 cfs.   

The duration required to drain the buffer pool is based on the beginning storage volume, 
Prado Basin inflow and Prado Basin outflow.  Each storm event is different, but in 
general the Prado Basin inflow after the storm systems has passed (and after the peak 
of the inflow hydrograph occurs) tends to reach 200 to 400 cfs within 1 to 3 days and 
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then continues to decline over time until the next storm event occurs.  In order to 
calculate the average time to evacuate the buffer pool an inflow of 300 cfs has been 
used as the Prado Basin inflow rate.  Two Basin outflow release rates have been 
analyzed to provide a range of buffer pool evacuation durations; a minimum 2,500 cfs 
and a probable maximum 5,000 cfs. The probable maximum rate of 5,000 cfs was 
identified because that is the maximum release rate typically targeted when 
downstream construction activity is occurring, which would be occurring during the 
duration of the Planned Deviation. The two release rates scenarios are shown in Table 
16 and Table 17.  The two buffer pool evacuation models assume that a second 
significant storm occurs immediately after an initial storm that fills the buffer pool 
volume, in reality this is a rare occurrence.  It is important to note that a fundamental 
water conservation operational objective is to drain the water conservation pool as 
quickly as possible in order to make storage volume available for subsequent storm 
flows.  This objective reduces the recurrence interval of instances when the full buffer 
pool volume must be evacuated due to a subsequent storm event. Both tables show 
that pool could be drained at reduced release rates in a few days and the additional 
water that could be stored under the Planned Deviation would not require significantly 
higher water release rates to adequately drain the pool in advance of pending storm 
events.  

Table 16: Buffer Pool Evacuation Durations at 2,500 cfs Outflow 
  Annual Sedimentation 

Rate Between Elev.  
490.0 to 505.0 

Available Water 
Storage Volume 
Between Elev. 
490.0 to 505.0 

Basin 
Inflow 

Basin 
Outflow 

Days to Drain Water 
Conservation 

Volume From Elev. 
505.0 to 490.0 

Year (aft/yr.) (aft) (cfs) (cfs) (days) 
1988 200 21,066 300 2,500 4.8 
2008 200 17,326 300 2,500 4.0 
2015 200 15,926 300 2,500 3.7 
2020 200 14,926 300 2,500 3.4 
2025 200 13,926 300 2,500 3.2 
2030 200 12,926 300 2,500 3.0 
2035 200 11,926 300 2,500 2.7 
2040 200 10,926 300 2,500 2.5 
2045 200 9,926 300 2,500 2.3 
2050 200 8,926 300 2,500 2.0 
2055 200 7,926 300 2,500 1.8 
2060 200 6,926 300 2,500 1.6 
2065 200 5,926 300 2,500 1.4 
2070 200 4,926 300 2,500 1.1 
2075 200 3,926 300 2,500 0.9 
2080 200 2,926 300 2,500 0.7 

Source Scheevel, 2016, Downstream C. 
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Table 17: Buffer Pool Evacuation Durations at 5,000 cfs Outflow 
  Annual Sedimentation 

Rate Between Elev. 
490.0 to 505.0 

Available Water 
Storage Volume 
Between Elev. 
490.0 to 505.0 

Basin 
Inflow 

Basin 
Outflow 

Days to Drain Water 
Conservation 

Volume From Elev. 
505.0 to 490.0 

Year (aft/yr.) (aft) (cfs) (cfs) (days) 
1988 200 21,066 300 5,000 2.3 
2008 200 17,326 300 5,000 1.9 
2015 200 15,926 300 5,000 1.7 
2020 200 14,926 300 5,000 1.6 
2025 200 13,926 300 5,000 1.5 
2030 200 12,926 300 5,000 1.4 
2035 200 11,926 300 5,000 1.3 
2040 200 10,926 300 5,000 1.2 
2045 200 9,926 300 5,000 1.1 
2050 200 8,926 300 5,000 1.0 
2055 200 7,926 300 5,000 0.9 
2060 200 6,926 300 5,000 0.7 
2065 200 5,926 300 5,000 0.6 
2070 200 4,926 300 5,000 0.5 
2075 200 3,926 300 5,000 0.4 
2080 200 2,926 300 5,000 0.3 

Source: Scheevel, 2016, Downstream C. 

Downstream erosion effects along the lower Santa Ana River have been analyzed and 
modeled multiple times for various studies and projects.  This analysis utilizes past 
efforts to estimate the effects that the water release rates from the Planned Deviation 
could have on the Santa Ana Sucker habitat along the lower Santa Ana River 
(Scheevel, 2016, Appendix E). Two independent studies have been identified that 
evaluated how flow velocities can create erosion of coarse sediments (gravel and 
cobbles), and potential damage to fish habitat along the Santa Ana River Reach 9 
between Prado Dam and Weir Canyon.  

In a 2001 Biological Opinion (FWS-SB-909.6) prepared for the Prado Mainstem and 
Santa Ana River Reach 9 Project, it was noted that the Corps determined through fixed 
bed modeling that flow velocities greater than 6 feet per second (ft./sec) along Reach 9 
could have a damaging effect on riparian and fish habitat.  Furthermore it was 
determined that flow releases from Prado Dam of 5,000 cfs or less were generally not 
capable of creating velocities greater than 6 ft./sec in Reach 9 (USFWS BO 2001). 
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In 2014 OCWD employed Golder Associates to perform a sediment transport model of 
the lower Santa Ana River in conjunction with the Prado Basin Sediment Management 
Demonstration Project. The Reach 9 portion of the analysis revealed that flow velocities 
greater than 4 ft. /sec could cause gravel to mobilize and flows greater than 10 ft. /sec 
may cause cobbles to mobilize (Scheevel, 2016, Appendix E).   

Given the above analysis it has been assumed that any flow velocities greater than 5 ft. 
/sec could cause erosion and habitat damage through Reach 9.  A HEC-RAS hydraulic 
model was developed to determine the worst case scenarios for a Prado Dam release 
rate of 2,500 cfs and 5,000 cfs for the Planned Deviation. The average velocity in Reach 
9 at a flow rate of 2,500 cfs would be 3.7 ft. /sec and the average velocity in Reach 9 at 
a flow rate of 5,000 cfs would be 4.2 ft. /sec.  At 5,000 cfs existing sands and silt would 
mobilize and would be conveyed to downstream reaches of the river and existing rocks 
and gravel would redeposit within the Santa Ana Canyon (Scheevel, 2016, Appendix E). 
Given the current coarse gradation of the Reach 9 riverbed, the recent Reach 9 
improvements, the recurrence interval of rapid buffer pool evacuation events, and the 
anticipated current and future release rates and durations required to evacuate the 
buffer pool elevation, no substantial changes to Santa Ana sucker critical habitat 
primary constituent elements are expected to occur from the Planned Deviation. 
Additionally, the Corps Santa Ana Sucker Perennial Stream has been designed to 
withstand flows up to 6,000 cfs. Therefore, Santa Ana sucker perennial stream habitat 
would not be expected to sustain damage in the event of a release rate of 5,000 cfs 
occurs. Water conservation activities would not result in increased sediment deposition 
above the 505 ft. elevation, no increased deposition would occur in designated critical 
habitat upstream of Prado Basin, and no increased erosion would occur in designated 
critical habitat downstream of Prado Basin. Therefore, no effects to sucker critical 
habitat would occur as a result of the Planned Deviation.   

5.2 Sediment Removal Demonstration Project   

5.2.1 Effects to Federal Listed Species  

Least Bell’s vireo (vireo) and Southwestern willow flycatcher (Flycatcher), 
Western yellow-billed cuckoo (Cuckoo) 

Construction of Sediment Management Channel and Access Road 

The vireo, flycatcher and cuckoo all occur in riparian habitats along watercourses where 
dense growth of willow trees, cottonwood trees, mulefat and other dense riparian plants 
are present. The Action Area contains suitable habitat for all three species. A total of 
120,000 cubic yards of sediment would be removed from the sediment removal channel 
by a combination of dry excavation and dredging activities. The construction of the 
sediment removal channel and access road would require the removal of all vegetation 
within these areas and these areas would be kept clear of vegetation for the duration of 
the demonstration project. All of the vegetation removal activities would occur outside of 
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the nesting season, as required by Conservation Measure BIO-1. Therefore, the 
Sediment Removal Demonstration Project may affect, but not likely to adversely affects 
to nesting vireos, flycatchers and cuckoos.   

The construction of the sediment removal channel would temporarily remove 13.05 
acres of arundo. The construction of the project access road would remove .48 acres of 
cottonwood/willow, .73 acres of arundo, .12 acres of non-native weeds, .20 acres mix 
coastal sage/non-native weeds, and .19 acres of eucalyptus. The construction of the 
sediment storage site .03 acres of mixed native/non-native riparian vegetation, .36 
acres of mix coastal sage/non-native weeds and 20.16 acres of non-native weeds and 
grasses. The cottonwood/willow vegetation would be suitable nesting riparian habitat for 
the vireo, flycatcher and cuckoo. The removal of the riparian habitat would be a 
temporary effect. The amount of riparian habitat that would be temporarily removed 
would be minimal compared to the overall amount of suitable riparian nesting habitat 
that currently exists within the Prado Basin, and therefore any effects to these species 
related to habitat removal would not be adverse. The temporary effects to .48 acres of 
cottonwood/willow vegetation has been pre-mitigated by OCWD’s ongoing arundo 
removal program, which begun in the summer of 2015. A .48 acre site adjacent to the 
east side of the project access road that previously consisted of arundo was restored 
with native habitat. Additionally, after the conclusion of the Sediment Management 
Demonstration Project native riparian vegetation would be established within the 
sediment removal channel and project access road by the OCWD and the OCWD would 
manage the area for a period of five years to ensure that non-native vegetation does not 
re-establish. As a result there would be no net temporary loss of nesting habitat. 
Implementation of Conservation Measures BIO-2 and BIO-3 would fully compensate for 
the temporary loss of riparian habitat within the Action Area.  

Construction of Sediment Storage Site  

To create suitable conditions for processing and storing the sediment, the sediment 
storage site would be graded and re-contoured. The site consists of non-native weeds 
and does not contain suitable habitat for the vireo, flycatcher or cuckoo. Therefore, no 
direct effects would occur. Additionally, the construction activities would occur outside of 
the nesting season. Therefore, no indirect construction noise effects would occur to 
nesting birds that might be present in the nearby area.  

Sediment Removal Activities  

After all of the vegetation is removed, the sediment would be removed from the 
sediment area by a combination of dry excavation and from heavy construction 
equipment and from a floating dredge.  The sediment removal activities would occur 
outside nesting season. Therefore, no indirect construction noise effects to nesting 
vireos, flycatchers and cuckoos would occur.  

Coastal California Gnatcatcher (gnatcatcher)  
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The sediment removal activities would not occur on lands that contain suitable nesting 
habitat for gnatcatchers. Therefore no direct impacts or indirect construction noise 
effects to gnatcatchers would occur.  

Santa Ana Sucker (sucker)  

The sediment removal activities would occur within the wetted channel of the Santa Ana 
River. Based on the lack of occurrence of suckers in the Prado Basin, poor habitat 
conditions within and upstream of Prado Basin and high populations of exotic predatory 
fish, the potential for populations of suckers to occur at the sediment removal channel 
would be very low. In the event isolated suckers wash or swim into the sediment 
removal channel it would be likely they would swim away from where the sediment 
removal activities would be occurring. The potential that individual isolated suckers 
could inadvertently find their way into the sediment removal channel, where turbidity 
levels would be higher and less suitable for the sucker would be considered a 
temporary effect. However, because of the high likelihood that the suckers would swim 
away from the sediment removal activities, the temporary effect would not be adverse. 
To prevent even the slightest chance of affecting spawning fish, Conservation BIO-4 
would be implemented, which requires sediment removal activities to be conducted 
outside of the spawning season. With the implementation of Conservation Measure 
BIO-4, direct effects to spawning fish would be avoided.  Sediment removal activities 
may affect, but are not likely to adversely affect Santa Ana sucker.  

5.2.2 Effects to Critical Habitat  

Least Bell’s Vireo Critical Habitat, Southwestern Willow Flycatcher Critical Habitat 

The construction of the sediment removal channel would directly impact 13.05 acres of 
arundo that are on lands designated critical habitat for the vireo and .88 acres of arundo 
on lands designated as critical habitat for the flycatcher. Once the sediment removal 
activities are completed the sediment removal channel would be established with native 
riparian vegetation. Therefore, there would not be any permanent loss of critical habitat 
for the vireo or flycatcher associated with construction and the sediment removal 
channel.  

A total of .48 acres of cottonwood/willow vegetation within vireo and flycatcher critical 
habitat would be temporarily removed for construction of the proposed access road 
between the sediment removal channel and the sediment storage site. These effects 
would be temporary because native vegetation would be re-established within the 
roadway alignment after the demonstration project has been completed. The temporary 
effects to.48 acres of critical habitat has been pre-mitigated by OCWD’s ongoing arundo 
removal program. A .48 acre site adjacent to the east side of the project access road 
that previously consisted of arundo was restored with native habitat. Additionally, 
OCWD would restore .48 acre of native riparian habitat along the alignment of the 
project access road after the project is completed. As a result there would be no net 
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loss of nesting habitat and no adverse effect. With the implementation of Conservation 
Measures BIO-2 to BIO-3 there would be no permanent or temporary loss or 
modification of vireo or flycatcher critical habitat from sediment removal activities.    

Western Yellow-Billed Cuckoo Critical Habitat  

Critical habitat for the Western yellow-billed cuckoo was proposed in 2014. Presently, 
the current ruling is being revised by USFWS. The final ruling is expected sometime in 
2017. Because the habitat composition of the critical habitat for the cuckoo would be 
similar to the critical habitat for the vireo and flycatcher, the potential temporary effects 
from implementation of the Sediment Removal Demonstration Project would be similar 
and would not be adverse. 

Coastal California Gnatcatcher Critical Habitat  

The sediment removal activities would not occur on lands designated critical habitat for 
the gnatcatcher. Therefore, no effect to critical habitat for the gnatcatcher would occur.   

Santa Ana Sucker Critical Habitat  

There are no lands that are designated critical habitat for the sucker at the sediment 
removal channel, sediment storage site or along the project access road. Therefore, the 
implementation of the sediment removal activities would not result in direct or indirect 
effects to critical habitat for the sucker.    

The sediment removal activities would occur within or directly adjacent to the active flow 
area of the Santa Ana River.  After the sediment removal occurs, it is anticipated that 
the active flow area of the river would pass through the removal area and that a head 
cut would form. The term “head cut” represents a relatively sharp vertical face or scarp 
in the channel that moves upstream, translating the local incision depth as it moves.  
Head cuts typically occur in fine-grained cohesive clay and silt material.  The common 
terminology for a similar morphologic feature in a channel comprised of coarse-grained 
non-cohesive materials, such as sand or gravel, are a “knick point.”  A knick point has a 
milder inclination or slope compared to a “head cut. It is anticipated that channel incision 
and/or the propagation of a “head cut” upstream would help to increase the river 
gradient in this area and encourage fine too medium grained sediment (clay, silt and 
sand) to migrate into the area for future removal, while uncovering existing upstream 
deposits of gravel and cobbles where they exist, which could make portions of the 
streambed of the dredging limits somewhat more suitable for sucker occupation. These 
effects, however, are not expected to extend into designated critical habitat upstream of 
Hamner Road. A monitoring program would be implemented as part of the Sediment 
Management Demonstration Project to assess the degree of head cut formation, 
change in slope of the river bed, and other changes that could occur in sediment 
transport dynamics within the vicinity of the sediment removal area, downstream, and 
also upstream.  The downstream and upstream areas of monitoring would extend as far 
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as needed until there is no discernible change from the background or pre-existing 
condition. 

5.3 Cumulative Effects  

A cumulative impact is an “impact on the environment which results from the 
incremental impact of the action when added to other past, present, and reasonably 
foreseeable future actions (40 CFR 1508.7). Cumulative impacts can result from 
individually minor, but collectively significant, actions taking place over time (CFR 
1508.7).  

This section evaluates the potential for cumulative effects should the Planned Deviation 
occur in conjunction with (around the same time fame) with the Sediment Management 
Demonstration Project as well as with other ongoing or planned flood control operations, 
construction and habitat restoration activities that are reasonably expected to occur 
within the Action Area.  

Past Actions  

Since 1941 when Prado Dam was constructed there has been a number of 
improvements and surface water operational changes that have affected the amount of 
water stored behind the dam and the amount of improvements and operation changes 
to the water surface elevations. These changes have been analyzed in numerous 
environmental documents and biological opinions. Potential impacts to federally listed 
species and designated critical habitat from previous improvements and operational 
changes have been consulted on and have been adequately mitigated through the 
implementation of habitat restoration activities and wildlife management programs. 
These previous habitat restoration efforts and wildlife management activities have 
resulted in substantial increases in Least Bell’s Vireo populations in the Prado Basin, 
and general improvement of riparian habitat in and around the basin.  

Present Actions  

Prado Dam operations currently allow for the buffer pool to be held up to 505 ft. 
elevation during the non-flood season, and at 498 ft. during the flood season pursuant 
to a 2006 memorandum of Agreement with Orange County Water District. Prado Dam is 
operated for flood risk management with a secondary benefit of water conservation. 
There are multiple ongoing efforts in the Prado Basin and along Reach 9 of the Santa 
Ana River focused on flood risk management, habitat restoration and water 
conservation activities. These include several embankment improvements as well as 
ongoing arundo removal activities to enhance existing habitat within the Prado Basin 
and Reach 9.  Additionally, the Orange County Water District is conducting ongoing 
maintenance activities within the Santa Ana River to maximize ground water recharge 
and is constructing new groundwater recharge in facilities in Orange County to help 
capture additional storm water.  
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Future Actions  

Operations at Prado Dam could change in the foreseeable future. An update to the 
Prado Dam Water Control manual is planned once the Prado Dam spillway is raised to 
include the potential for increasing the basin perimeter to 566 ft. and to allow releases 
up to 30,000 cfs if needed. There is also an ecosystem restoration and water 
conservation feasibility study being prepared that is analyzing a range of activities 
including sediment management, habitat restoration and water conservation activities at 
Prado Dam. As a result of this study, future operational changes at Prado Dam could 
occur. Potential impacts from these future activities would be analyzed and consulted 
and where needed mitigation would be provided to minimize potential adverse impacts 
to special status species and sensitive habitat communities. 

5.3.1 Cumulative Effects Vireo, Flycatcher, Cuckoo 

The Planned Deviation in conjunction with existing flood management and water 
conservation activities at Prado Basin could cause increased pooling and additional 
days of inundation over the current condition. Late flood season inundation that persists 
into the nesting season could prevent vireos, flycatchers and cuckoos from nesting in 
lower locations in the Prado Basin, causing a greater percentage than usual to nest 
above 505 ft. If there are back-to-back wet years, this could occur for multiple nesting 
seasons. Surveys conducted in the Prado Basin have shown that during back–to-back 
wet years there was not a substantial reduction of vireos reported and that a large 
number of vireos redistributed and nested at locations higher than 505 ft. The surveys 
have shown that the effect of vireos of having to redistribute to higher locations did not 
result in any cumulative adverse effects or substantially reduced populations within the 
Prado Basin. In addition, surveys conducted during a nesting season that followed 
multiple wet years have not shown degraded habitat or reduced wildlife usage. The 
surveys also show as drier conditions occur the habitat recovers and wildlife usage 
increases in those areas that were previously inundated, indicating that adverse effects 
are temporary.   

An additional 3,500 cubic yards of silt and clay sediments could be deposited annually 
in Prado Basin from the Planned Deviation. The estimated increase of 3,500 cubic 
yards resulting from the Planned Deviation would represent a 0.3 percent increase in 
the annual sedimentation volume. The approximate surface area of the Prado Basin 
below 505 ft. elevation contour is 1,890 acres. If the silt and clay would be distributed 
evenly across the 1,890 acres, there would be an average of 0.001 ft. per year of 
sediment deposition. The additional silt and clay sedimentation from the Planned 
Deviation would have no effect on the habitat. However, over time the depth of the 
sedimentation could cumulatively increase, potentially degrading habitat. With 
equivalent amounts of sediment removed by OCWD there would be no net cumulative 
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increase in sediment deposition in the Prado Basin and no adverse cumulative effects in 
regards to the potential loss of nesting habitat.   

Planned Deviation effects to habitat would not be worsened or magnified by the 
concurrent implementation of the sediment removal activities, ongoing flood control or 
existing water conservation activities. None of these activities are substantially reducing 
the amount of available nesting habitat above 505 ft. that vireo and other riparian 
obligate species could inhabit during periods of inundation, and any habitat effects from 
other projects would be or have been fully mitigated.  

The Sediment Removal Demonstration Project would occur outside of the nesting 
season. No direct effects or indirect construction noise effects would occur to nesting 
vireos, flycatchers or cuckoos within the Action Area. The implementation of the 
Sediment Removal Demonstration Project would result in the temporary removal of .48 
acres of suitable nesting habitat. The small amount of nesting habitat that would be 
temporary affected would be restored after sediment removal would be completed, and 
temporal losses would have already been fully compensated.  

The sediment removal activities at the OCWD Diversion Channel and at the Sediment 
Management Project Demonstration Site would occur outside of the nesting season. No 
direct effects or indirect construction noise effects would occur to nesting vireos, 
flycatchers or cuckoos within the study area.  

Implementation of the sediment removal activities at the OCWD Diversion Channel 
would not result in the temporary or permanent loss of nesting habitat. Therefore no 
cumulative impacts would occur in regards to the loss of nesting habitat. 

Implementation of the Sediment Removal Project would result in the temporary removal 
of .48 acres of suitable nesting habitat. The .48 acres of nesting habitat has been pre-
mitigated by OCWD’s ongoing arundo removal program. A .48 acre site adjacent to the 
east side of the project access road that previously consisted of arundo was restored 
with native habitat. Additionally, OCWD would restore .48 acre of native riparian habitat 
along the alignment of the project access road. As a result there would be no 
cumulative loss of nesting habitat. 

5.3.2 Cumulative Impacts to Vireo, Flycatcher, Cuckoo Critical Habitat 

Implementation of the Planned Deviation would not result in the permanent loss of 
critical habitat for the vireo, flycatcher or cuckoo. To ensure that the Planned Deviation 
would not substantially degrade the value of primary constituent elements within critical 
habitat areas, OCWD would continue to monitor the health of the riparian habitat 
between elevation 498 ft. and elevation 505 ft. before and after inundation occurs. In the 
event the monitoring program indicates that the primary constituent elements was 
substantially degraded, it is proposed that the degraded habitat would be replaced or 
restored within the same area. If it is determined that the degraded habitat is no longer 
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suitable for supporting riparian habitat, then the same acreage of habitat would be 
planted or restored within OCWD lands or in another part of Prado Basin, or other areas 
approved by USFWS. With the implementation of the monitoring program there would 
be no potential loss of critical habitat. However, because the temporary effects could 
adversely affect vireo from nesting in critical habitat, the increased pooling may have an 
adverse effect on the species. Because there would be no loss of critical habitat, the 
effect would not be substantial. 

Implementation of the Sediment Management Demonstration Project would temporarily 
remove .48 acres of vireo, flycatcher and proposed cuckoo critical habitat. The .48 
acres of critical habitat has been pre-mitigated by OCWD’s ongoing arundo removal 
program. A .48 acre site adjacent to the east side of the project access road that 
previously consisted of arundo was restored with native habitat. Additionally, OCWD 
would restore .48 acre of native riparian habitat along the alignment of the project 
access road after the project is completed. This acreage would be replaced within the 
study area, ensuring there would be no net loss of critical habitat. Therefore, the 
sediment removal activities would not incrementally contribute to cumulative effects that 
would result in the loss of critical habitat for the vireo, flycatcher or cuckoo.  The scale, 
duration and intensity of effects from either or both actions, and the success of 
proposed mitigation, would not change regardless of whether or not the planned 
deviation and sediment removal activities occurred concurrently and in conjunction with 
other reasonably foreseeable actions. No significant cumulative effects are anticipated.  

5.3.3 Cumulative Effects to Gnatcatcher  

The gnatcatcher occurs in higher upland areas that contain coastal sage scrub habitat. 
The study area where the Planned Deviation and Sediment Management Project would 
be implemented all lack suitable habitat. The species would not be affected by the 
Planned Deviation or by the Sediment Management Demonstration Project. Therefore, 
implementation the Planned Deviation and Sediment Demonstration Project would not 
contribute to cumulative effects to the species. 

5.3.4 Cumulative Effect Gnatcatcher Critical Habitat  

The Planned Deviation and Sediment Management Project Demonstration Site would 
not occur on lands that are designated critical habitat for the gnatcatcher. No effects to 
critical habitat would occur.  

5.3.5 Cumulative Effects to Santa Ana Sucker  

The potential for populations of suckers to occur in the Action Area for the Planned 
Deviation would be very low. In the unlikely event isolated individual suckers occur, the 
suckers would not be affected by the increased pooling, additional days of inundation, 
increased silt or target release rates to recover flood storage capacity.  Therefore, the 
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implementation of the Planned Deviation would not result in cumulative adverse effects 
to the sucker.   

The potential for populations of suckers to occur at the Sediment Management Project 
Demonstration Project Site would be very low. In the event individual isolated suckers 
find their way into the sediment removal channel, it is assumed that the suckers would 
swim away from the sediment removal activities to avoid areas of higher suspended 
sediment. Implementation of the Sediment Management Demonstration Project 
concurrently with Planned Deviation or other reasonably foreseeable actions would not 
result in adverse cumulative effects to the sucker. 

5.3.6 Cumulative Impacts to Santa Ana Sucker Critical Habitat 

Although, the study area contains marginal primary constituent elements for the sucker 
(presence of water with some overhanging vegetation but with unsuitable substrate) the 
potential for populations of suckers to occur within the Action Area would be very low.   

The Planned Deviation in conjunction with existing flood management and water 
conservation activities at Prado Basin could result in additional silt and clay sediment 
depositing in the Prado Basin each year. The sediment from the Planned Deviation 
would deposit below the 505 ft. contour where no sucker critical habitat exists. 
Therefore, the occurrence of multiple wet years would not cumulatively affect sucker 
critical habitat in the Prado Basin. Critical habitat for the sucker is located upstream of 
the Hamner Avenue crossing. Sediment transport modeling reveals that no additional 
upstream deposition, reduction in slope or bed material alteration would occur from the 
Planned Deviation under a single year or multiple year scenarios. The anticipated 
release rates would not cause any substantial change to sucker critical habitat or result 
in any effects to the Corps sucker perennial stream mitigation site or other 
mitigation/restoration projects along Reach 9.  

Critical habitat for the sucker is located upstream of the Hamner Avenue crossing and 
downstream of Prado Dam along Reach 9 of the Santa Ana River. The sediment 
removal activities at the Sediment Management Project Demonstration Site would not 
occur on lands that are designated critical habitat for the sucker. Therefore, 
implementation of the Sediment Management Demonstration Project would not 
contribute to adverse cumulative impacts to sucker critical habitat.  
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SECTION 6 CONCLUSIONS AND RECOMMENDATIONS  

Based on a request from the Orange County Water District (OCWD), the U.S. Army 
Corps of Engineers (Corps) is proposing a Planned Deviation to the Prado Dam Water 
Control Plan to increase the flood season water surface elevation of the buffer pool 
behind Prado Dam from elevation 498 feet (ft.) to elevation 505 ft. for a period of five 
years, beginning with the 2017/2018 flood season. Additionally, OCWD is requesting a 
reduced release rate of 350 cfs on average from Prado Dam from March 1 to August 
30. OCWD has also requested that the Corps grant real estate rights for its 
implementation of a Sediment Management Project. Under the Proposed Action, the 
OCWD would dredge and dispose of up to 120,000 cubic yards of sediment from the 
Prado Basin. Under the Proposed Action, the Corps would grant a temporary easement 
to allow OCWD to construct and access road and implement storage and handling of 
sediment on Corps property along with consent to easement in the area of the sediment 
removal channel. In order to undertake the Sediment Management Demonstration 
Project, OCWD must also obtain a Clean Water Act Section 404 permit from the Corps 
Regulatory Division. It is currently anticipated that the Sediment Management 
Demonstration Project would meet the criteria for Nationwide Permit 33.  If it is later 
determined that an Individual Permit would be required for the Sediment Management 
Demonstration Project, the activities would not be undertaken prior to obtaining an 
Individual Section 404 Permit from the Corps and Section 401 Water Quality 
Certification from the Regional Water Quality Control Board. 

This section identifies potential effects to Federally Listed Endangered Species, 
Threatened Species and critical habitat from the Planned Deviation and Sediment 
Management Demonstration Project and provides a recommendation on the 
determination on the level of potential effects. A summary of the issues of concern and 
recommended effects determination is provided in Table 18. 

Special Status Species 

Vireo 

The Least Bell’s Vireo is present within the Action Area. Implementation of the Planned 
Deviation would not result in direct effects to the vireo. There is the potential that 
increased pooling from the Planned Deviation could extend into the beginning of the 
nesting season. When this has happened in the past in the Prado Basin, vireos 
territories that had historically occurred within the inundation zone redistributed to 
alternative nesting territories at higher elevations in the basin. Even though the 
redistribution of the vireos would not be expected to reduce populations of vireos 
nesting within the Prado Basin, the redistribution of the vireo territories would be 
considered a temporary adverse effect.  This effect would be monitored and, if 
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necessary, habitat impacts would be mitigated. The Corps has determined that the 
Planned Deviation may adversely affect the vireo, although the effect would not be 
substantial.  

The proposed sediment removal activities would occur outside of nesting season. 
Therefore, no adverse direct effects or adverse indirect noise effects to vireos would 
occur. There would be a .48 acre temporary loss of nesting habitat associated with 
construction of the project access road. The temporary impacts to .48 acres of habitat 
have been pre-mitigated by OCWD’s ongoing arundo removal program, which begun in 
the summer of 2015. A .48 acre area near the project access road that previously 
consisted of arundo was restored with native habitat. Additionally, OCWD would restore 
.48 acre of native habitat along the project access road after the project is completed. 
There would be no net loss of habitat. The Corps has determined that the Sediment 
Management Demonstration Project may affect, but not likely to adversely affect the 
vireo. 

Flycatcher 

The flycatcher has intermittently occurred in small numbers at the Prado Basin. The 
implementation of the Planned Deviation would not result in direct effects to the 
flycatcher. There is the potential that increased pooling could extend into the beginning 
of nesting season, however, because of the intermittent low population numbers and the 
propensity of flycatchers to occur above 505 ft., no adverse effects would be expected.  
The Corps has determined that the Planned Deviation would not affect the flycatcher.  

The proposed sediment removal activities would occur outside of nesting season.  
Therefore, no adverse direct effects or adverse indirection noise effects to flycatchers 
would occur. There would be a temporary loss of nesting habitat associated with 
construction of the project access road.  The temporary impacts to .48 acres of habitat 
have been pre-mitigated by OCWD’s ongoing arundo removal program, which begun in 
the summer of 2015.  A .48 acre near the project access road that previously consisted 
of arundo was restored with native habitat. Additionally, OCWD would restore .48 acre 
of native habitat along the project access road after the project is completed. There 
would be no net loss of habitat. The Corps has determined that the Sediment 
Management Demonstration Project may affect, but not likely to adversely affect the 
flycatcher.  

Cuckoo 

Within the last 15 years two Western yellow billed cuckoos have been reported within 
the Prado Basin. Because of the lack of frequency and transitory nature of the Western 
yellow billed cuckoos that have reported in the Prado Basin, the species is not 
considered a regular resident and the potential for the species to occur within the Action 
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Area would be very low. Therefore, the Corps has determined that the proposed 
Planned Deviation would not affect this species.  

There would be a temporary loss of nesting habitat associated with construction of the 
project access road.  The temporary impacts to .48 acres of habitat have been pre-
mitigated by OCWD’s ongoing arundo removal program, which begun in the summer of 
2015.  A .48 acre near the project access road that previously consisted of arundo was 
restored with native habitat. Additionally, OCWD would restore .48 acre of native habitat 
along the project access road after the project is completed. There would be no net loss 
of habitat. The Corps has determined that the Sediment Management Demonstration 
Project may affect, but not likely to adversely affect the cuckoo.  

Gnatcatcher  

The gnatcatcher occurs in higher upland areas that contain coastal sage habitat. The 
species would not be affected by increased pooled water and additional days of 
inundation from the Planned Deviation. Additionally, there is not any suitable habitat at 
OCWD Diversion Channel or at the Sediment Management Project Demonstration Site 
where sediment removal activities would occur. Therefore, the Corps has determined 
that the proposed Planned Deviation and Sediment Management Demonstration Project 
would not affect this species.  

Sucker  

The Action Area lacks suitable primary constituent habitat elements to support 
populations of sucker. Additionally, the Action Area contains high populations of exotic 
aquatic life that are predatory to the sucker, which would further reduce the potential for 
suckers to occur.  Since 2009, only 3 suckers have been reported within the Action 
Area.  Based on the lack of suitable habitat and high population of exotic aquatic life, 
the potential for populations of suckers to occur within the Action Area would be very 
low. In the event individual isolated sucker finds their way into the Action Area, neither 
the increased pooling, additional days of inundation, target release rates or increased 
sedimentation from the Planned Deviation would affect them. The Corps has 
determined that the Planned Deviation would not affect the sucker. 

Dredging activities for the Sediment Management Demonstration Project would occur 
within the wetted channel of the Santa Ana River.  There would be very low potential for 
suckers to occur where the sediment removal activities would be conducted. In the 
event individual isolated suckers find their way into the sediment removal channel, it is 
assumed the suckers would swim away from the sediment removal activities due to 
elevated levels of suspended sediment and other factors. However, even though it is 
very unlikely for suckers to occur, there is a potential that an undetermined number of 
suckers could swim into the sediment removal channel when sediment removal 
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activities are occurring. The Corps has determined that the Sediment Management 
Demonstration Project may affect, but not likely to adversely affect the sucker.  

Critical Habitat  

Least Bell’s Vireo Critical Habitat  

There are approximately 507 acres of vireo critical habitat between elevations 498 ft. 
and 505 ft. These elevations in the Prado Basin are currently prone to inundation during 
the non-flood season as part of the existing water conservation activities at Prado Dam, 
and year-round as part of existing flood control operations. Therefore, the 
implementation of the Planned Deviation would not increase the amount of critical 
habitat lands that could be potentially inundated. Wildlife surveys conducted in the 
Prado Basin after back-to-back wet years have not shown significant long term 
reductions in wildlife usage of existing critical habitat that would affect vireo population 
dynamics.  The Corps has determined that the Planned Deviation may affect but not 
likely to adversely affect critical habitat for the vireo.  

Implementation of the Sediment Management Demonstration Project would not result in 
the permanent loss of critical habitat. Construction of the project access road would 
temporary remove .48 acres of riparian located within critical habitat areas. The 
temporary impacts to.48 acres of habitat have been pre-mitigated by OCWD’s ongoing 
arundo removal program, which begun in the summer of 2015. A .48 acre area near the 
project access road that previously consisted of arundo was restored with native habitat. 
Additionally, OCWD would restore .48 acres of habitat along the alignment of the project 
access road after the project is completed. There would be no net loss of habitat. The 
Corps has determined that the Sediment Management Demonstration Project may 
affect, but not likely to adversely affect critical habitat for the vireo.  

Southwester Willow Flycatcher Critical Habitat 

There are approximately .77 acres of flycatcher critical habitat between elevations 470 
ft. and 505 ft. These elevations in the Prado Basin are currently prone to inundation 
during the non-flood season as part of the existing water conservation activities at 
Prado Dam and year-round as part of existing flood control operations. Therefore, the 
implementation of the Planned Deviation would not increase the amount of critical 
habitat lands that could be potentially inundated. Wildlife surveys conducted in the 
Prado Basin after back-to-back wet years have not shown significant long term 
reductions in wildlife usage of existing critical habitat that would affect flycatcher 
population dynamics.  The Corps has determined that the Planned Deviation may affect 
but not likely to adversely affect critical habitat for the flycatcher.  

Implementation of the Sediment Removal Demonstration Project would result in the 
temporary loss .48 acres of critical habitat. The temporary impact to 48 acres of habitat 
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has been pre-mitigated by OCWD’s ongoing arundo removal program, which begun in 
the summer of 2015. A .48 acre area near the project access road that previously 
consisted of arundo was restored with native habitat. Additionally, OCWD would restore 
.48 acres of habitat along the alignment of the project access road after the project is 
completed. There would be no net loss of habitat. The Corps has determined that the 
Sediment Management Demonstration Project may affect but not likely to adversely 
affect critical habitat for the flycatcher.  

Western Yellow Billed Cuckoo 

The critical habitat designation for the Yellow Billed Cuckoo is expected to occur 
sometime in 2017. Based on the proposed ruling it appears portions of the critical 
habitat are proposed within the Action Area. Similar to critical habitat for the vireo, the 
critical habitat elevations for the cuckoo are currently prone to inundation during the 
non-flood season as part of the existing water conservation activities at Prado Dam and 
year-round as part of existing flood control operations. Therefore, the implementation of 
the Planned Deviation would not increase the amount of critical habitat lands that could 
be potentially inundated. Wildlife surveys conducted in the Prado Basin after back-to-
back wet years have not shown significant long term reductions in wildlife usage of 
existing critical habitat that would affect flycatcher population dynamics.  The Corps has 
determined that the Planned Deviation may affect but not likely to adversely affect 
critical habitat for the cuckoo.  

Implementation of the Sediment Removal Demonstration Project would result in the 
temporary loss .48 acres of critical habitat. The temporary impact to 48 acres of habitat 
has been pre-mitigated by OCWD’s ongoing arundo removal program, which begun in 
the summer of 2015. A .48 acre area near the project access road that previously 
consisted of arundo was restored with native habitat. Additionally, OCWD would restore 
.48 acres of habitat along the alignment of the project access road after the project is 
completed. There would be no net loss of habitat. The Corps has determined that the 
Sediment Management Demonstration Project may affect but not likely to adversely 
affect critical habitat for the cuckoo.  

Gnatcatcher Critical Habitat 

There is no lands designated critical habitat for the gnatcatcher where the Planned 
Deviation and Sediment Management Demonstration Project would be implemented. 
The Corps has determined that the Planned Deviation and Sediment Management 
Demonstration Project would not affect critical habitat for the gnatcatcher.  

Santa Ana Sucker Critical Habitat  

The Prado Basin is not within the limits of designated critical habitat for the Santa Ana 
sucker. Santa Ana sucker critical habitat lands are designated along the Santa Ana 
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River upstream and downstream of the Prado Basin. Sediment transport modeling 
conducted upstream and downstream of Prado Basin have shown that no substantial 
changes would occur to existing sucker habitat conditions from the Planned Deviation. 
The Corps has determined that the Planned Deviation would not affect critical habitat for 
the sucker.  

The Prado Basin is not within the limits of designated critical habitat for the Santa Ana 
sucker. The Sediment Management Demonstration Project would not be implemented 
within critical habitat for the sucker. The Corps has determined that the Sediment 
Management Demonstration Project would not affect critical habitat for the sucker.  

Table 18: Summary of Potential Effects 
ISSUE OF CONCERN SPECIES EFFECTS 

DETERMINATION 
BASIS 

1. Planned Deviation:        

1a. Inundation of occupied nests 
or spawning grounds 

Vireo No Effect Planned deviation is limited 
to the non-nesting season.  

  Flycatcher No Effect Planned deviation is limited 
to the non-nesting season. 

  Cuckoo No Effect Planned deviation is limited 
to the non-nesting season. 

  Gnatcatcher No Effect Planned deviation is limited 
to the non-nesting season. 

  Sucker No Effect Planned deviation would 
occur outside of the 
spawning season, and no 
suitable spawning habitat 
occurs between 498' and 
505'. 

1b. Increased days of inundation 
during the nesting/spawning 
season resulting in re-distribution 
of individuals or territories 

Vireo Likely to Adversely 
Affect  Species 
(temporary, not 
substantial) 

Prolonged inundation that 
would extend into the nesting 
season rarely occurs.  When 
this has occurred in the past, 
overall vireo populations 
were stable or increased, 
despite the presence of a 
buffer pool.  Also, most 
territories occur above 505'.  

  Flycatcher No Effect Few occurrences in Prado 
Basin, all recent sightings 
have been above 505'.  
Prolonged inundation that 
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would extend into the nesting 
season rarely occurs. 

  Cuckoo No Effect Species rarely present; 
nesting not documented in 
recent years.  Prolonged 
inundation that would extend 
into the nesting season 
rarely occurs.  

  Gnatcatcher No Effect No or limited suitable nesting 
habitat occurs below 505'.  
Prolonged inundation that 
would extend into the nesting 
season rarely occurs.  

  Sucker No Effect No suitable spawning habitat 
occurs between 498' and 
505'. Presence of additional 
water within buffer pool zone 
would not improve or worsen 
conditions for species. 

1c. Effects to critical habitat from 
increased pooling 

Vireo May Affect, Not 
likely to Adversely 
Effect 

Monitoring of vegetation 
changes and replanting or 
restoration of affected areas 
will ensure that the Planned 
Deviation would not degrade 
the value of primary 
constituent elements within 
critical habitat areas located 
in the Prado Basin.  Critical 
habitat in Reach 9 would not 
be affected as water 
conservation would not 
trigger large, erosive 
discharges. 

  Flycatcher May Affect, Not 
likely to Adversely 
Effect 

Monitoring of vegetation 
changes and replanting or 
restoration of affected areas 
will ensure that the Planned 
Deviation would not degrade 
the value of primary 
constituent elements within 
critical habitat areas.  Due to 
the limited number of 
flycatcher in the Basin, the 
species would not be 
affected by temporary 
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changes in habitat within the 
buffer pool area. 

  Cuckoo May Affect, Not 
likely to Adversely 
Effect 

Monitoring of vegetation 
changes and replanting or 
restoration of affected areas 
will ensure that the Planned 
Deviation would not degrade 
the value of primary 
constituent elements within 
critical habitat areas.  Due to 
the limited number of cuckoo 
in the Basin, the species 
would not be affected by 
temporary changes in habitat 
within the buffer pool area. 

  Gnatcatcher No Effect to Critical 
Habitat  

No critical habitat occurs 
within Prado Basin.  Critical 
habitat in Reach 9 would not 
be affected as the Planned 
Deviation would not trigger 
large, erosive discharges. 

  Sucker No Effect to Critical 
Habitat  

No critical habitat occurs 
within Prado Basin.  Potential 
effects from sedimentation 
discussed below. 

1d. Effects to critical habitat from 
increased sedimentation due to 
water conservation. 

Vireo No Effect to Critical 
Habitat 

Minor amount of increased 
sedimentation in basin 
(estimated 3,500 cubic 
yards/year, spread over 
basin at a depth of 0.001 ft. 
/year) would not substantially 
reduce biological values of 
critical habitat.  
Nevertheless, OCWD has 
agreed to remove 120,000 cy 
from the basin which would 
exceed the amount of 
increased sedimentation 
associated with the Planned 
Deviation.  In addition, 
monitoring of vegetation 
changes and replanting or 
restoration of affected areas 
will ensure that the Planned 
Deviation would not degrade 
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the value of primary 
constituent elements within 
critical habitat areas. 

  Flycatcher No Effect to Critical 
Habitat  

Same as above. 

  Cuckoo No Effect to Critical 
Habitat 

Same as above. 

  Gnatcatcher 
No Effect to Critical 
Habitat  Minor amount of increased 

sedimentation in basin would 
have no effect on critical 
habitat for gnatcatcher in 
Reach 9. 

  Sucker - 
Upstream 

No Effect to Critical 
Habitat  

Modeling demonstrates that 
no effect would occur to the 
gradient of the river 
upstream of 505', and 
therefore no effect would 
occur to Santa Ana sucker 
critical habitat upstream of 
Prado Basin.  Nevertheless, 
OCWD has agreed to 
remove 20,000 cy of 
sediment from the basin 
which would exceed the 
amount of increased 
sedimentation associated 
with the Planned Deviation. 

  Sucker - 
Downstream 
(Reach 9) 

No Effect to Critical 
Habitat 

No critical habitat occurs 
within Prado Basin.  Critical 
habitat in Reach 9 would not 
be affected as the Planned 
Deviation would not trigger 
large, erosive discharges 

1e: Affects to species from 
sediment removal at OCWD 
Diversion Channel (Evaluated in 
USFWS Biological Opinion 
FWS-WRIV-11B0269-12F0166) 

Vireo No Effect Sediment removal would 
occur outside of the nesting 
season. 

1d: Affects to critical habitat  
from sediment removal at 
OCWD Diversion Channel 
(Evaluated in USFWS Biological 
Opinion FWS-WRIV-11B0269-
12F0166) 

Vireo No Effect  No critical habitat occurs 
where sediment removal 
would occur.  
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2. Sediment Removal 
Demonstration Project 

      

2a. Effects to species and critical 
habitat from construction of 
sediment removal channel and 
access road. 

Vireo Species  

My Affect, Not 
Likely to Adversely 
Affect  

Critical Habitat  

May Affect, Not 
Likely to Adversely 
Affect  

 

Species  

Activity would occur outside 
of the nesting season.   

Critical Habitat  

Temporary removal of 0.48 
acres of native riparian 
habitat. Impacts to habitat 
have been pre-mitigated by 
OCWD (restoration of a 0.48 
acre arundo infested parcel 
near the action area has 
been completed), and 
temporarily affected areas 
will be re-planted after the 
demonstration project is 
complete.  Vegetation and 
sediment removal will occur 
outside of the nesting 
season. 

  Flycatcher Species  

My Affect, Not 
Likely to Adversely 
Affect  

Critical Habitat  

May Affect, Not 
Likely to Adversely 
Affect  

 

Species  

Flycatchers are known not to 
occur in the immediate 
project area. Activity would 
occur outside of the nesting 
season.   

Critical Habitat  

Impacts to habitat have been 
pre-mitigated as discussed 
above; temporarily affected 
areas will be revegetated;  

  Cuckoo Species  

My Affect, Not 
Likely to Adversely 
Affect  

Critical Habitat  

May Affect, Not 
Likely to Adversely 
Affect  

Species  

Cuckoos are not known to 
occur in the immediate 
project area. Activity would 
occur outside of the nesting 
season.   

Critical Habitat 

Impacts to habitat have been 
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 pre-mitigated as discussed 
above; temporarily affected 
areas will be revegetated; 
and  

  Gnatcatcher Species  

No Affect  

Critical Habitat  

No Effect to Critical 
Habitat  

Species  

Gnatcatchers are not known 
to occur in the immediate 
project area. Activity would 
occur outside of the nesting 
season.   

Critical Habitat 

Suitable habitat for 
gnatcatcher will not be 
affected. 

  Sucker Species  

May Affect, Not 
Likely to Adversely 
Affect  

Critical Habitat  

No Effect to Critical 
Habitat  

Species  

Sediment removal activities 
would occur outside of the 
spawning season, and 
suitable spawning habitat is 
not present within the work 
area limits.  It is expected 
that adult fish would be able 
to avoid the work area and 
therefore avoid entrainment.  
However, the potential that 
individual isolated suckers 
could find their way into the 
sediment removal channel 
where turbidity levels would 
be higher and less suitable 
for sucker would be 
considered a temporary 
affect. 

Critical Habitat 

Suitable habitat for sucker 
will not be affected. 

2b. species and critical habitat 

 from construction of sediment 
storage site 

 No Effects to any 
listed species or 
critical habitat.  

 

3. Cumulative effects    

  No additional  
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cumulative effects 
would occur from 
implementation of 
both the Planned 
Deviation and the 
Sediment Removal 
Demonstration 
Project. 
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Fish and Wildlife Service Comments and Corps/OCWD Responses, Prado 5-year 
deviation and Sediment Management Demonstration Project BA and Draft EA/EIR 

1. FWS email dated 10-20-2017 and Draft EA/EIR comment letter dated 11-13-2017 

FWS #1 (10-20-2017) 

Please provide down-stream hydrographs showing any changes in cross sectional 
wetted area of Reach 9 that would occur due to the planned 150 cfs reduction in 
Prado’s outflow during Santa Ana sucker (sucker) spawning season. 

FWS #1 (11-13-2017) 

Please include down-stream hydrographs with a discussion documenting any changes 
in the cross sectional wetted area of Reach 9 below Prado Dam that would occur due to 
the planned 150 cubic feet per second (cfs) reduction in the dam’s outflow during sucker 
spawning season. If the dam’s currently required minimum outflow from March to 
August is 500 cfs or greater, a reduction to 350 cfs will mean a 30% (or greater) 
reduction in water delivery to sucker critical habitat downstream during spawning 
season. A flow reduction of 30% could potentially reduce the availability of critical 
habitat for sucker downstream of the dam and impact sucker if they are present. 

Response 

The change in wetted area and change in water depth associated with the 500 cfs to 
350 cfs release change is relatively small.  Both flow rates result in sufficient hydrologic 
connectivity and depth to support sucker.  

An existing HEC-RAS model of SAR Reach 9 was updated by Scheevel Engineering.  
The model was updated from the prior Reach 9 model by incorporating more recent 
(2015) topographic data. Figure 14 shows the wetted areas for 350, 500 cfs and 5,000 
cfs release.  For both a 500 cfs and 350 cfs release, the flow remains in the low flow 
channel and does not flow into the overbank area, except in very isolated areas.  The 
location of the three sample cross sections from the model are shown in Figure 15 and 
cross section views at each location are shown in Figures16 to 18. These cross 
sections illustrate the water depth for 350, 500 and 5,000 cfs release rates.  Two figures 
(A and B) are shown for each cross section, with the second figure zoomed into the low 
flow channel.  These cross sections illustrate that the low flow channel is deeply incised 
in Reach 9.   

Figure 19 shows maximum water depths for 500 cfs and 350 cfs releases based on the 
HEC-RAS model.  The water depths are shown at each point where there is a cross 
section in the model. Water depths vary along each cross section and the value plotted 
is the maximum (deepest) water depth. 
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Along the model in Reach 9, the deepest or maximum model-estimated water depth in 
Reach 9 range from a minimum of 1.2 feet to a maximum 7.7 feet for a 500 cfs release 
from Prado Dam.  

The model-estimated deepest or maximum water depth in Reach 9 range from a 
minimum of 1.1 feet to a maximum 7.0 feet for a 350 cfs release from Prado Dam.    

The wetted area in SAR Reach 9 with a 500 cfs release is 132 acres based on the 
updated HEC-RAS model.  The wetted area in SAR Reach 9 with a 350 cfs release is 
104 acres, or a decrease of 28 acres.  However, the model does not predict the 
formation of isolated pools within the smaller wetted area.  The number of days to drain 
10,000 acre-feet from Prado, which is the maximum amount of increased storm water 
capture for the proposed action, is 14 days for a 500 cfs release rate and 25 days for a 
350 cfs release rate (assuming an inflow rate of 150 cfs).  The longer duration of the 
350 cfs release provides additional days of sustained outflow even after the storm 
passes and inflow is reduced. 

FWS #2 (10-20-2017) 

Please provide down-stream hydrographs showing any changes in cross sectional 
wetted area of Reach 9 under a 5,000 cfs release (compared to current 500 cfs flow and 
the proposed 350 cfs flow). If the predicted average velocity would be 4.2 ft./s in the 
middle of Reach 9 during a 5,000 cfs release, it would doubtless be higher closer to the 
dam itself; what would maximum velocity be within 100 meters of the Prado outlet? 

FWS #3 (11-13-2017) 

Please include down-stream hydrographs with a discussion documenting any changes 
in cross sectional wetted area of Reach 9 under a 5,000 cfs release. If the predicted 
average velocity is 4.2 feet/second in the middle of Reach 9 during a 5,000 cfs release 
(DEIR/EA, pg. 4-74), will it be higher closer to the dam itself; what would maximum 
velocity be within 100 meters of the dam outlet? If gravel starts to mobilize at 4 
feet/second, and areas immediately downstream of the dam will be subjected to flows 
greater than 4.2 feet/second, please describe the effects to sucker critical habitat in the 
upper part of Reach 9. 

Response 

The updated HEC-RAS model prepared by Scheevel Engineering calculated the 
average velocity for a 5,000 cfs release.  As shown in Figure13, the velocities are 4.2 
feet per second or lower throughout most of SAR Reach 9.  At the most up gradient 
point in the model, just below the dam outlet, the estimated velocity is 2.8 feet per 
second.  There are isolated areas near the bridge to the golf course clubhouse and in 
narrower portions of the channel where the velocities range up to 5.27 feet per second. 
The calculated velocities are not anticipated to negatively impact sucker critical habitat.
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FWS #3 (10-20-2017) 

Please provide us with a description of how quickly a reduction in the wetted area of 
Reach 9 would occur before and after storm events due to Prado releases being 
reduced from 5,000 to 350 cfs, and if it would have the potential to create isolated 
puddles outside the main channel that would then dry out. 

FWS #4 (11-13-2017)  

Please provide a description of how quickly a reduction in the wetted area of Reach 9 
would occur before and after storm events due to dam releases being reduced from 
5,000 to 350 cfs, and if this would have the potential to create isolated puddles outside 
the main channel that would then dry out. We are concerned that the proposed action 
will result in a faster increase and a faster subsequent reduction in the wetted area of 
Reach 9 before and after storm events, and therefore, any sucker in Reach 9 may be 
exposed to an increased risk of stranding when dam releases are reduced.  

Response 

It is very unlikely that Santa Ana Sucker would be trapped in isolated puddles when a 
5,000 cfs release rate is reduced to a lower flow rate, because the Corps follows a 
release rate change guideline to avoid sudden changes in flow, whether ramping up or 
ramping down.  As flow is reduced, suckers have the ability to detect and react to 
changes in depth and velocity and swim back to the low flow channel. The Corps uses 
the following table as a guide when changing the rate of release from Prado Dam: 

Maximum Rate of Release Change at Prado Dam 
Current Rate of Release (cfs) Maximum Rate of Change per ½ house (cfs) 

0-300 100 
300-1,000 250 

1,000-2,500 400 
2,500-5,000 625 

Applying the above table as a guide provides an estimated ramp down from a 5,000 cfs 
release to a 350 cfs release as follows: 

Flow Rate (cfs)     Cumulative Time (min) 
5,000                       0  
4,375                       30 
3,750                       60 
3,125                       90 
2,500                       120 
2,100                       150 
1,700                       180 
1,300                       210 
900                          240 
650                          270 
400                         300  
350                         330 minutes (5 ½ hours) 
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As illustrated by the above table, there is a 5 1/2 hour transition period to decrease the 
flow from 5,000 cfs to 350 cfs.  The figure below shows the transition period for 
increasing and decreasing the flow rate: 

 
 

This information illustrates that the Corps’ existing protocols  to avoid sudden and drastic 
changes in flow rates that could strand fish. As the water flow rate decreases and 
depths decrease, water flows back to the low flow channel since the low flow channel is 
deeply incised. This reduces the likelihood that fish would be stranded, since fish can 
move back to the low flow channel as the wetted area declines.   

FWS #4 (10-20-2017) 

Please provide a description of the current status of the invasive species control 
program cited in our 2002 Biological Opinion, and how it will be improved to counter the 
effects of this further increase in the water conservation pool size.  

FWS #5 (11-13-2017) 

Please provide an update on the proposed exotic predator/competitor eradication plan, 
which was to be implemented to minimize impacts to sucker during the previous 
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deviation to the Prado Dam Water Control Plan (498 feet in the flood season). We 
understand that this eradication plan has been deferred to the Prado Basin Feasibility 
Study; please provide us with an update of its status. 

Response 

The Aquatic Predator and Competitor Minimization Plan for the Prado Wetlands (2006) 
report and the data for invasive species control in Prado Basin was transmitted by email 
to the FWS on November 9th.  Invasive species control in Prado Basin was conducted in 
2008 and 2009, as summarized in the following table: 

Trap Dates 

# 
Trap 
Days 

# 
Traps 

Green 
Sunfish Crayfish 

Mosquito 
Fish 

Yellow 
Bullhead 

African 
Clawed 
Frogs 

Bullfrog 
Tadpole 

Large 
Mouth 
Bass Carp 

           2008 
          9/17-9/29 13 14 1347 33 17 0 0 0 0 0 

10/8-10/20 13 24 1280 57 20 2 1 0 0 0 
10/21-11/5 16 26 1238 227 305 4 2 2 1 1 
11/6-11/19 14 26 842 131 120 1 0 2 11 0 
11/20-12/1 12 26 416 127 12 2 2 6 2 0 
12/2-12/12 11 49 892 122 12 6 5 3 2 0 

12/18-12/23 6 49 649 159 11 1 3 1 0 0 
Total 85 214 6664 856 497 16 13 14 16 1 

           2009 
          2/1-2/11 11 74 218 37 1 0 0 0 0 0 

3/12-3/13 2 52 73 15 39 1 0 0 0 0 
4/13-4/17 5 52 125 11 3 0 0 0 0 0 

5/4- 5/7 4 46 104 2 0 0 0 0 7 0 
8/17-8/20 4 8 149 3 3 0 10 103 0 0 
8/26-8/27 2 8 47 0 0 0 6 7 0 0 

Total 28 240 716 68 46 1 16 110 7 0 

           Total 113 454 7380 924 543 17 29 124 23 1 

 

After two years of intensive effort, trapping was halted with the concurrence of the FWS. 
The dilemma with removal of non-native aquatic species is that all of the screening and 
trapping efforts might reduce non-native fish populations but control would take 
extraordinary measures and probably never get to the point where introductions of 
native fishes could be successful in part to provide food for piscivorous birds. Therefore, 
the decision was made to wait for additional resources for non-native aquatics control 
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that could be provided through the Prado Basin Feasibility Study being conducted by 
the Corps in which OCWD is the non-federal sponsor. 

FWS #5 (10-20-2017) 

Please provide description or plan of action for how downstream impacts to sucker 
critical habitat will be monitored and repaired after they occur. What is the highest 
velocity the restored sucker habitat has been subjected to so far?  

FWS #6 (11-13-2017) 

Please describe how potential downstream impacts to sucker critical habitat will be 
monitored and repaired if they occur. What is the highest velocity the Corps-restored 
sucker habitat has been subjected to so far? If a release of 5,000 cfs has occurred since 
this habitat was restored, please discuss its condition after the release. 

Response 

The highest release that has occurred since the Corps-restored sucker habitat was 
completed in 2013 has been 5,000 cfs.  As discussed in the Biological Assessment, the 
Corps-restored sucker habitat in Reach 9 has been designed to withstand flows up to 
6,000 cfs without being negatively affected.  Post-construction monitoring reports are 
being reviewed by the Corps and will be provided to the Service. 

Based on the information presented in response to Questions 1-3, the Corps has 
determined that there would be no effect to downstream sucker habitat due to the 
proposed 5-year deviation. The Corps is conducting a separate study in relation to flood 
control operations (Santa Ana River Sediment and Geomorphology Analysis).  This 
study is anticipated to be concluded this fiscal year. There are no plans to monitor 
downstream impacts of water conservation because we do not expect any.   

FWS #6 (10-20-2017) 

Will the sediment movement monitoring program stations and gradient monitoring 
stations mentioned within the EIR/EA also be placed below Prado in Reach 9? 

Response 

OCWD implemented a monitoring program for SAR stormflow, including surveying 
cross sections and sampling the sediment load at six locations along the river during 
stormflows.  This sampling program was developed to provide data for future sediment 
transport analyses.  This monitoring program was implemented in association with the 
deviation approved for flood season Oct-2016 to February 2017.   

The data collection for this monitoring program is completed.  The documentation of the 
information collected is being prepared.   

FWS #7 (10-20-2017) 
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Please address impacts to wildlife movement that could result from the increased 
inundation.  Wildlife movement constraints and opportunities should be discussed in 
relation to the discussion wildlife movement action plan for Reach 9.  

Response 

Existing Setting  

The Santa Ana River is a major drainage that connects coastal regions of Orange 
County with interior regions of Riverside and San Bernardino counties. The river 
provides an important regional corridor linking riparian ecosystems from the immediate 
coastal plain with the interior plains and valleys of the region. The Prado Basin with its 
extensive riparian woodland provides a wealth of biological resources and serves as a 
major link within the regional corridor. Within Reach 9 of the Santa Ana River, wildlife 
species can move relatively unimpeded downstream or upstream through much of the 
study area, but dispersion becomes further restricted southwest due to channelization of 
the streambed and adjacent development.  

The Chino Hills State Park and Cleveland National Forest in the Santa Ana Mountains 
are separated by the Santa Ana River Canyon near Prado Basin. The linkage between 
core habitats in the Santa Ana Mountains, the Prado Basin, and the Puente-Chino Hills 
was once several miles wide. It is now extremely limited, due in large part to SR-91, the 
Corona Expressway (SR-71), and urban development. The only passageways 
remaining for wildlife to utilize to safely traverse SR-91 and SR-71 are freeway under 
crossings. There are nine under crossings run beneath SR-91 that can provide 
connections for wildlife moving. These passageways can provide connections for 
wildlife moving between remaining patches of quality habitat. The culverts under SR-91 
are used extensively by small mammals as well as by mountain lions. In particular 
undercrossing 91-09, known as the “Coal Canyon” underpass, is an important wildlife 
movement corridor for numerous wildlife species.  Additionally, under crossing 91-17, 
near the BNSF Railroad Bridge, is important crossing for wildlife as it consists as a 12-
foot by 12-foot cement box culvert, which occurs beneath SR-91 and Green River Road 
and opens up to a small drainage. This culvert provides a relatively safe passage for 
wildlife beneath SR-91, between the Santa Ana Mountains to the south and the Chino 
Hills to the north. Bobcat, grey fox, coyotes, and several other mammalian species, 
have been documented using this culvert on a regular basis.  

Planned Deviation Effects from Increased Pooling and Additional Days of 
Inundation 

The Planned Deviation would store water up between elevations 498 ft. and 505 ft. 
during the flood season, which would temporarily inundate an additional 698 acres of 
area within the Prado Basin that could potentially limit wildlife movement through that 
area. When the water is stored between elevation 498 ft. and elevation 505 ft. wildlife 
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movement would temporarily be restricted at the south end of Prado Basin. The 
Planned Deviation would primary occur outside of the migration season where the most 
wildlife movement would occur. Therefore, the impact on wildlife migration would be 
expected to be minimal. In the event the pooled water does extend into the migration 
season there would over 2,600 acres of area of above elevation 505 ft. where wildlife 
movement could occur until the water level drops below elevation 505 ft. to allow wildlife 
movement into the southern end of Prado Basin.  

Planned Deviation Effects from Reduced Flow Release Rate from 500 cfs to 350 
cfs  

The wetted areas of the Santa Ana River Channel are shown in Figure 23 in relation to 
existing wildlife movement crossings located along SR-91. Under a release rate of 500 
cfs, the wetted area of the Santa Ana River channel would be approximately 132 acres. 
With a release rate of 350 cfs, the wetted area of the channel would be approximately 
104 acres.  An additional 28 acres of non-wetted floodplain along the river would be 
available for wildlife movement. The number of days to drain 10,000 acre-feet of water 
(505 feet to 498 feet ) from Prado Dam, which is the maximum amount of increased 
storm water capture for the proposed Planned Deviation, would be 14 days for a 500 cfs 
release rate and 25 days for a 350 cfs release rate (assuming an inflow rate of 150 cfs). 
The longer duration of the 350 cfs release rate would provide additional days of non-
wetted floodplain along the river for wildlife movement.  

As shown in Figure 21 the deepest or maximum water depth in Reach 9 ranges from a 
minimum of 1.2 feet to a maximum of 7.7 feet under a 500 cfs release rate. At this flow 
rate several existing wildlife movement crossings along SR-91 (91-13, 91-12, 91-11, 91-
10, 91-04, 91-03 would likely experience some restriction of wildlife movement across 
the low flow channel, but would not be at a depth that would prohibit wildlife movement 
completely. Also once the pool is drained, outflows would be further reduced and water 
depths in the Reach9 channel would decrease. Under a 350 cfs release rate, the 
maximum water depth would range from 1.1 feet to 7.0 feet. Similar to the 500 cfs 
release rate, wildlife movement Crossings 91-13, 91-12, 91-11, 91-10, 91-04, and 91-03 
could potentially experience some restriction of wildlife movement across the channel 
while the flood/water conservation pool is drained, but the slight decrease in water 
depth compared to a 500 cfs release could better facilitate wildlife movement. The three 
critical wildlife movement crossings along SR-9, including Crossing 91-09 Coal Canyon, 
Crossing 91-17, near the BNSF Railroad Bridge and Crossing 71-28, near the 
confluence of SR-91 and SR-71would not be affected from either the 500 cfs or 350 cfs 
release rate.  

Planned Deviation Effects from 5,000 cfs Release Rate  

In the event of a pending significant storm event up to a 5,000 cfs release rate could 
potentially occur to maintain flood risk management capacity behind Prado Dam. This 
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release rate could occur with or without the proposed Planned more frequently with 
approval of the Planned Deviation. As shown in Figure --, under a 5,000 cfs release rate 
the wetted channel of the river would be approximately 530 acres. Compared to the and 
500 cfs and 350 cfs release rates there would be less available non-wetted floodplain 
for wildlife movement while the pool is being drained. Additionally, a higher number of 
wildlife crossings under SR-91 could potentially experience inundation, most likely at a 
depth and velocity that would restrict wildlife movement for the duration of that flow. 
However, the three critical wildlife movement crossings along SR-91, including Crossing 
91-09 Coal Canyon, Crossing 91-17 near the BNSF Railroad Bridge and Crossing 71-
28 near the confluence of SR-91 and SR-71 would not be affected.  

Sediment Management Demonstration Project 

The construction of the sediment removal channel could temporarily interfere with 
existing wildlife movements occurring along the river. However, once the sediment 
removal channel is constructed wildlife would likely adapt to the presence of the 
removal channel and would establish movement corridors to avoid the area. 
Additionally, the construction and operation of the sediment removal channel would 
occur during daylight hours, which would avoid disturbance to many of the predatory 
species and other large mammals which typically move in the evening and early 
morning hours.  

If less mobile or burrowed wildlife species are in the immediate area where sediment 
removal grading activities are occurring there would be the potential that they could be 
inadvertently be trampled. To avoid potential direct impacts from heavy equipment 
operating within the study area, OCWD would implement a wildlife monitoring program 
that would focus on onsite biological monitoring prior to construction, during 
construction and during operation of the Sediment Management Demonstration Project. 
implementation of Mitigation Measures BIO-7, BIO-13 and BIO-14 would avoid or 
minimize effects to wildlife. 

Mitigation Measures  

BIO-7: To avoid impacts to wildlife species, prior to any ground disturbing activities, 
during operation and during demobilization of construction equipment, a qualified 
biologist will conduct a pre-construction sweep of the project site for wildlife species. 
During these surveys the biologist will 1) inspect the project site for any special status 
wildlife species and prepare a list of species observed and record their activity during 
construction and operation of the project, 2) ensuring that habitats within the 
construction activity impact area are not occupied by special status species and the 
quality of that habitat is maintained, 3) in the event of the discovery of a special status 
species the onsite biologist will  determine if the construction activity will cause adverse 
impacts and 4) if it is determined that the project activity will have the potential to 
adversely affect special status species and no other measures are available to avoid 
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adverse impacts the project activity would cease until consultation with USFWS can be 
completed.  

BIO-13: A litter control program will be implemented during construction to eliminate the 
accumulation of trash. Trash shall be removed from trash receptacles at the end of each 
work day to discourage wildlife movement into work areas.   

BIO-14: The configuration of the work area at the sediment storage site will be designed 
so when it is not in operation it would allow for wildlife movement. Such design 
measures will include reducing the slope and height of stockpiled sediment and 
providing adequate spacing between sediment stockpiles and settling ponds. 

FWS #8 (10-20-2017) 

We want to include statistically robust sampling programs for least Bell’s vireo (vireo) 
and inundated vegetation in the basin below 505 to assess effects from the 5-year 
deviation. We suggest that USGS be engaged.   

FWS #7 (11-13-2017) 

In conjunction with the Planned Five Year Deviation, the Service would like the Corps 
and OCWD to establish statistically robust sampling methods to monitor the responses 
of the vireo and the inundated vegetation below 505 feet within Prado Basin. We 
recommend that the U.S. Geological Survey be engaged in the planning of these 
sampling efforts. While we recognize that very thorough surveys of vireo are conducted 
each year, we are specifically interested in detecting changes in vireo use of areas 
where vegetation is affected by changes in inundation duration and elevation.  

a. To help us to put the existing data in a proper context and evaluate the current vireo 
distribution in the Basin, if possible, please provide an estimated level of effort for 
previous years’ surveys. This could potentially be computed using field hours, split into 
vireo search hours versus cowbird trapping and egg removal, etc.  

b. Please include in the vegetation sampling method further details on how the 
threshold 30% loss of cover will be determined, which will in turn trigger the restoration 
planting (page E-2-17), and the metrics that will be used to report this.  

c. If photo stations are used, we are especially interested in quantifiable measurements 
that are taken when vireos are establishing territories, i.e. late March and/or early April.  

Response (FWS #8 of 10-20-2017 & first part of FWS 11-13-2017 #7) 

OCWD is in discussions with the USGS regarding the scope of work of the requested 
statistically robust sampling programs for vireo and vegetation.  OCWD staff is 
committed to working together with the Service, USGS, and Corps to develop a 
mutually agreeable monitoring program. 

FWS #9 (10-20-2017) 



24 | P a g e  
 

Can the level of effort for previous years’ surveys be estimated? Is there a record (cost 
codes – or timesheets) that could be used to generate and estimate?  

Response FWS 10-20-2017 #9 and FWS 11-13-2017 #7(a)  

Six biologists accrued 2,056 hours for 2017 season (includes field work and report 
prep); level of effort for years 2010 to 2016 was similar to 2017. 

Response FWS 11-13-2017 #7(c)  

OCWD can incorporate an additional time period for photo collection into the existing 
photo station monitoring program (in late March or early April, when vireos are 
establishing territories).  

FWS #10 (10-20-2017) 

Regarding Table 35, and MBI’s Supplemental Water Conservation Analysis tables from 
which the data is drawn, please clarify why there are predicted days of inundation above 
505 feet in MBI’s analysis, if 505 is the maximum elevation water can be held up to for 
water conservation purposes? Their analysis indicates it is only considering water 
conservation, not flood control. Table 6 in the Supplement indicates that under the 
proposal, and a 350 cfs release rate, there will be 7 days on average above 505 feet, 
and 1 day above 510 feet. 

Note:  this comment is not repeated in the FWS 11-13-2017 comment letter 

Response 

An HEC-5 model previously developed by the Corps was used to simulate the operation 
of Prado Dam with and without the proposed deviation (no action).  In model simulation 
of the increased water conservation elevation, there is a calculation of some additional 
days of inundation over 505 ft. by the model relative to the no action.  This occurs 
primarily because the model is not able to account for forecasted storms when water is 
already in temporary storage in the buffer pool in the model simulation period.  The 
model is simply unaware of future events.  In actual operations, there are instances 
where water in the buffer pool is released due to a forecasted storm and this type of 
occurrence is not accounted for in the HEC-5 model. 

FWS #11 (10-20-2017) 

We note that Table 35 in the EIR/EA states that 1 day will be inundated above 505, but 
the Supplement’s Table 6 indicates 2 days (in March). Please clarify. 

Response 

Table 35 in the EIR/EA should show 2 days will be inundated above 505 (this was a 
typographical error) 

Note:  this comment is not repeated in the FWS 11-13-2017 comment letter 
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FWS #12 (10-20-2017) 

Please provide a graph/table/plot of historical changes in the vegetation of Prado basin 
(e.g. NDVI measurements from satellite imagery) compared with rainfall numbers and 
previous instances of inundation such as the one being proposed. 

FWS #12 (11-13-2017) 

Please provide a graph/table/plot and a discussion of historical changes in the 
vegetation in Prado Basin (e.g. NDVI measurements from satellite imagery) compared 
with rainfall numbers and previous instances of inundation at the elevation being 
proposed.  

Response 

NDVI measurements calculated from LANDSAT data have not been particularly helpful 
in analyzing historical trends in vegetation.  One of the shortcomings of LANDSAT 
generated NDVI is the coarse grid spacing (30 meter grid).  Also, since LANDSAT 
generated NDVI are a measure of total biomass, the measurements do not help resolve 
understory vegetation presence/absence or recruitment of new vegetation. OCWD can 
collect high quality (3 inch pixel) aerial photo each year during the proposed deviation.  
OCWD collected one high quality aerial photo in July 2017 in collaboration with the 
Chino Basin Watermaster.   

FWS #13 (10-20-2017) 

Please provide more details on how you will qualitatively assess presence or loss of 
cover at photo stations (the Habitat Monitoring Program), i.e. how you will determine a 
30% loss of cover over a two-year period without signs of recovery, trigging the planting. 

Note this comment is similar to #7b of 11-13-2017 (shown above) 

Response 

This will be developed in connection with the statistically based sampling program. 

FWS #14 (10-20-2017) 

Please provide documentation that a similarly sized parcel of riparian habitat with the 
same occupancy by vireo currently exists for purchase, should the inundation eliminate 
the future potential for similar riparian vegetation to be supported or restored. 

FWS #10 (11-13-2017) 

If vireos are displaced from below 505 feet to higher elevations, we are not certain that 
there is sufficient habitat availability above 505 feet to support a large/sudden influx of 
displaced vireo without causing increased competition, altered behavior and potentially 
reduced nesting success of territorial vireo outside the proposed water conservation 
target elevation.  
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FWS #9 (11-13-2017) 

If carried out beyond the current 5-year proposal, the change in operations appears to 
have the potential to substantially change the riparian vegetation below 505 feet within 
the basin. Large areas of vireo nesting substrate could be lost. BIO-1 (page 4-90) 
states, “If it is determined that the degraded habitat is no longer suitable for supporting 
riparian habitat, then the same acreage of habitat would be planted or restored within 
OCWD lands or in another part of Prado Basin, or other areas approved by USFWS.” 
To accomplish this mitigation measure, a similar area capable of being restored and 
supporting the same number of vireo should exist. Please provide information regarding 
the location of a similarly sized area that could be restored. 

Response 

OCWD owns more than 900 acres of land in Prado Basin above elevation 505 feet that 
could be considered, if needed.  It is noted that the proposed deviation is for a 5-year 
period and it is unlikely that the surface water elevation in Prado would reach 505 feet 
each flood season. Currently OCWD is required to establish two acres of mulefat 
plantings each year in compliance with existing Biological Opinion. For purposes of 
calculating an acreage to identify in the event restoration is needed, it was assumed the 
requirement to establish 2 acres per year would double as a result of observed impacts 
related to the planned deviation.  These assumptions result in identifying an additional 
10 acre area, if needed, within elevations potentially occupied by vireo that OCWD is 
currently restoring (i.e through arundo removal within fire-damage area). The potential 
mitigation area, if needed, is shown in Figure ---.  

FWS #15 (10-20-2017) 

Is this statement “Over the last 17 years water elevations at the conservation buffer pool 
have gotten between 498 ft. and 505 ft. only four times.” (pg. 4-52 of EIR/EA, 5-1 of BA) 
referring to water conservation purposes only, during the non-flood season? 

FWS #13 (11-13-2017) 

Please provide supporting documentation and clarify the statement on page 4-52: “Over 
the last 17 years water elevations at the conservation buffer pool have gotten between 
498 ft. and 505 ft. only four times.” Is this statement referring to water conservation 
purposes only, during the non-flood season? Please update the statement with 2017 
information if applicable  

Response 

The sentence that is listed above is based on actual water elevations between 498 and 
505 feet and refers to the nesting season only.   

FWS #16 (10-20-2017) 
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Tables 32 & 33 of the EIR/EA identify 2101 as a year when buffer pool overlapped into 
nesting season. Shouldn’t say 2011? 

This comment is not repeated in the 11-13-2017 comment letter 

Response 

Tables 32 and 33 within EIR/EA will be modified to reflect year 2011.   

Tables 32 and 33 have also been revised and show the number of days per year when 
the Prado water surface elevation exceeded 498 feet during the vireo nesting season.  
Revised Tables 32 and 33 are shown below. 

Additionally, in an email sent on 5-December-2017, the FWS asked for supporting 
information for these tables.  The supporting information for these tables is historical 
water surface elevation data collected by the Corps for Prado Dam. These data provide 
daily measurements of the water surface elevation for Prado Dam.  

Revised EA/EIR Table 32: Total Vireo Territories Reported Within Prado Basin 2001 to 2017 

Year 2000 01 02  03*  04*  05*  06*  07  08  

Vireos 
Reported  

357 432 440 409 584 589 392 418 463 

Year 09 10* 11* 12 13  14  15  16  2017*  

Vireos 
Reported  

543 569 515 449 560 520 530 511 549 

Notes:  
*Years when Prado water elevation exceeded 498 feet during nesting season 
Vireo counts about River Road are excluded. 
Data sources:  OCWD vireo data (2000-2017); Army Corps Prado dam water elevation data 
(2000-2017) 
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Revised EA/EIR Table 33:  Elevational Distribution of Vireo in Prado Basin 

Calendar 

Year 

466 to 
490 ft 

elevation 
range 

490 to 
494 ft 

elevation 
range 

494 to  

498 ft 
elevation 

range 

498 to  

505 ft 
elevation 

range 

505 to 
566  ft 

elevation 
range 

Total 
vireo 

(within 
566 ft, 

excluding 
above 
River 
Road) 

Number of 
days Prado 

water 
elevation 
exceeded 
498 feet in 

vireo 
nesting 
season 

2001 6.25% 8.80% 8.80% 15.51% 60.65% 432 0 

2002 12.27% 11.82% 9.55% 14.09% 52.27% 440 0 

2003 4.16% 5.87% 11.00% 17.36% 61.61% 409 44 

2004 7.71% 6.68% 8.39% 14.73% 62.50% 584 9 

2005 4.41% 5.94% 8.66% 11.71% 69.27% 589 125 

2006 0.77% 0.51% 7.91% 16.33% 74.49% 392 78 

2007 1.67% 0.96% 10.53% 14.35% 72.49% 418 0 

2008 3.24% 1.73% 8.42% 17.71% 68.90% 463 0 

2009 2.58% 1.84% 12.15% 16.76% 66.67% 543 0 

2010 0.88% 1.58% 11.60% 18.10% 67.84% 569 18 

2011 0.97% 0.78% 8.54% 19.81% 69.90% 515 74 

2012 1.34% 1.34% 11.36% 22.94% 63.03% 449 0 

2013 3.57% 2.32% 12.68% 20.71% 60.71% 560 0 

2014 6.54% 2.12% 13.27% 19.23% 58.85% 520 0 

2015 6.42% 3.58% 10.75% 19.43% 59.81% 530 0 

2016 7.63% 3.13% 14.29% 17.22% 57.73% 511 0 

2017 4.55% 2.19% 13.11% 17.12% 63.02% 549 17 

Notes: 
Percentages of vireo in topographic ranges from 2001 to 2005 were calculated based 
on 1989 topographic survey;  
Percentages of vireo data from 2006 to 2017 were calculated based on 2008 
topographic survey  
(all calculations using State Plane NAD83, Vertical Datum NGVD 29). 
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Note: vireo counts above River Road are excluded. 
Data sources:  OCWD vireo data (2001-2017); Army Corps Prado dam water 
elevation data (2001-2017) 

 

FWS #17 (10-20-2017) 

Are you expecting to implement the sediment removal project this winter? Will any 
sediment transport/access/haul routes be used during vireo breeding season? 
Specifically, will the Alcoa dike haul route ever be used to move sediment that is 
removed from Prado Basin as a result of this project?  

This comment is not repeated in the 11-13-2017 comment letter 

Response 

During the Sediment Management Demonstration Project (SMDP), sediment removal 
and placement in the storage area will be implemented in the time period from August to 
December (starting in August, after site monitoring is completed).  OCWD and the 
Corps are coordinating with respect to the Alcoa Dike project.  Hauling of sediment from 
the storage site to an offsite location may occur during any month of the year. The 
direction of hauling would be away from vireo habitat, toward Auto Center Drive.   

It is unlikely that this material would be suitable for Alcoa construction, and that is not 
currently proposed.  It is possible that instead of hauling material to a landfill, some or 
all of it may be spread across the borrow site once Alcoa construction is completed, 
prior to hydro seeding.  Sound walls erected for Alcoa construction would separate the 
borrow site from adjacent vireo habitat in the basin. 

FWS #18 (10-20-2017)  

Please provide noise abatement and monitoring protocols for all activities that will be 
conducted during the vireo breeding season.(if any)  

This comment is not repeated in the 11-13-2017 comment letter 

Response  

As the haul route from the stockpile area to the landfill (if used) would lead away from 
vireo habitat, and dredging/hauling to the stockpile area would occur outside of vireo 
season, noise abatement and vireo monitoring should not be required. 

FWS #19 (10-20-2017)  

Please provide recent surveys of the mixed coastal sage scrub habitat areas to confirm 
this project will have no effect on coastal California gnatcatcher within the sediment 
storage site and access road. 
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FWS #18 (11-13-2017) 

Please provide recent surveys of the mixed coastal sage scrub habitat areas to confirm 
this project will have no effect on gnatcatcher within the sediment storage site or access 
road.  

Response 

The grading activities to create the sediment storage site would temporarily impact 0.36 
acres of mixed coastal sage scrub/non-native weeds.  To determine the potential for 
California Gnatcatchers (gnatcatcher) to be present in the project area where the 
grading activities would occur, a gnatcatcher survey was conducted by the Santa Ana 
Watershed Association in November of 2017. As shown in Figure 8 one pair of 
gnatcatchers (CAGN-1) was identified at the southern end of the sediment storage site, 
outside of the project area boundaries. An individual gnatcatcher (CAGN-2) was 
detected along the northern edge of the proposed project access road. Another 
gnatcatcher (CAGN-03) was detected approximately 150 meters to the east, outside of 
the project area boundary. The Santa Ana Watershed survey indicated that they were 
not able to verify that CAGN -2 and CAGN-3 were two different individuals and they 
suspected that because of the close proximity of the sightings, that the two gnatcatchers 
were the same individual possibly dispersing through the area.  

If gnatcatchers are present when grading activities are occurring, (outside of the nesting 
season), there would be the potential for the project to affect individuals by disrupting 
foraging activities. Given the extent of available foraging area in the basin, and more 
suitable coastal sage scrub habitat located on the other side of the dam access road 
approximately 1 mile of the proposed sediment storage site, it is unlikely that adverse 
would occur. However, since it is not known whether the species will be nesting in the 
immediate area when sediment removal activities are occurring, which could be year-
round, and due to the concern for potential cumulative effects with concurrent 
construction of Alcoa Dike, the Corps has determined that adverse effects may occur to 
two pairs of gnatcatchers due to the proposed Sediment Management Project.  

OCWD has agreed to compensate for the temporary loss of 0.36 acres of low-quality or 
marginal (mixed) coastal sage scrub habitat by establishing 0.36 acres of higher quality 
native habitat in a nearby location. Additionally, the sediment storage site would be 
hydro-seeded after construction, although this area may be disturbed again in the future 
as a stockpile area for a larger sediment removal project that is being considered as 
part of the Prado Basin Ecosystem restoration and water Conservation feasibility Study.  

Nesting season surveys would be conducted beginning in February 2018 and would be 
repeated annually until sediment removal is complete. Additional surveys would be 
completed annually until sediment removal is completed. Additional surveys would be 
conducted immediately prior to site grading in the fall of 2018. In the event that 
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gnatcatchers are identified using the area during nesting season or prior to initial site 
grading, adjustments to the grading operations and, or haul road alignment would be 
incorporated into the project to the extent practicable to further minimize direct impacts 
to coastal sage scrub or other occupied vegetation. Sound attenuation measures can 
also be considered, if appropriate or useful depending on status of Alcoa Dike 
construction. These measures have been included in the Final EIR as BIO-3, BIO-15 
BIO-16 and BIO-17.  

Mitigation Measures  

BIO-3: Once the Sediment Management project is completed areas disturbed by the 
project would be hydro-seeded with mulch, soil binders and native seed mix.  

BIO- 15: Prior to the start of grading activities in the fall of 2018, focused California 
Gnatcatcher Surveys shall be conducted beginning n the month of February 2018 to 
determine the presence of California Gnatcatcher territories. Surveys shall also be 
conducted three days before the start of grading to determine if individual foraging 
gnatcatchers are present. Additional nesting season surveys shall be conducted 
annually through the duration of sediment removal activities.   

BIO-16: In the event gnatcatchers are identified using the area during nesting season or 
prior to initial grading, adjustments to the grading operations and, or haul road 
alignment would be incorporated into the project to the extent practicable to further 
minimize direct impacts to coastal sage scrub or other occupied vegetation. Sound 
attenuation measures can also be considered, if appropriate or useful depending on 
status of Alcoa Dike construction.  

BIO-17: OCWD will restore .36 acres of area with coastal sage scrub on Corps or 
OCWD property that is closest to the sediment storage site.  

FWS #20 (10-20-2017)  

Please provide an addendum with updated vireo and flycatcher survey data from 2016, 
and preferably 2017 as well. The Service notes that one flycatcher was observed in 
2016 between 498 and 505 feet. Figure 9 in EIR/EA indicates one was observed 
between these elevations in 2007 as well. 

FWS #16 (11-13-2017) 

Please provide us with the most recent vireo and flycatcher survey data available for 
Prado Basin. It should include survey data from 2017 it is if available.  

Response 

Vireo and flycatcher data files for 2017 and prior years were provided to the FWS on 
October 25th and 26th.  This information will be included in the Final EIR/EA. 
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Figure 8 shows the 2017 vireo occurrence distribution in Prado Basin.  A revised Table 
33 from the EA/EIR includes year 2017 vireo data (see response to FWS #16 (10-20-
2017)). 

The most recently detected Southwestern Willow Flycatcher in Prado Basin sang for 10 
days in June 2016 along Chino Creek below the Regional Park at or near an elevation 
of 505 ft. with no evidence of nesting. 

FWS #21 (10-20-2017) 

Also please provide in addendum a map showing the sediment removal project overlaid 
onto the correct sucker critical habitat. Surveys for sucker should occur prior to dredging 
or otherwise disturbing in-stream habitat. 

FWS #17 (11-13-2017) 

Please revise the language within the text of the Final EIR/EA, including the effects 
analysis, to describe sucker critical habitat which extends beyond Hamner Avenue into 
Prado Basin, ending at approximately where the discernible Santa Ana River channel 
ends. This area was not included in the EIR/EA. Surveys for sucker should occur prior 
to dredging or otherwise disturbing in-stream habitat.  

Response 

On 11-9-2017, an addendum and revised figure were transmitted by email to the FWS.  
This information will be included in the Final EIR/EA. 

FWS #22 (10-20-2017) 

In BIO 1 from the EIR/EA (BIO 5 in the BA): If the habitat monitoring program indicates 
substantial and prolonged degradation of vegetation between 498 ft. and 505 ft., the 
degraded habitat would be replaced or restored within the same area… Please define 
“substantial”. 

This comment is not repeated in the 11-13-2017 comment letter 

Response 

In this context, substantial considered to be 30% or more loss that is sustained beyond 
the following breeding season. 

FWS #23 (10-20-2017) 

BIO 6 from the EIR/EA is missing from the BA provided.  Please confirm that is to be 
included in the project description.  

This comment is not repeated in the 11-13-2017 comment letter. 

Response 

BIO 6 is included in the monitoring program in EA/EIR for state listed species. 
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Comments in FWS 11-13-2017 letter that were not in FWS 10-20-2017 comments 

FWS #2 (11-13-2017)  

Please discuss how the change in operations will affect the current high turbidity levels 
below the dam, which are indicative of reduced habitat quality for sucker.  

Response 

The additional days of storage of storm water at Prado Dam associated with the 
deviation may reduce the total suspended solids and the turbidity of the water released 
from Prado Dam, since the greater days of storage allows additional sediment 
deposition in Prado Basin.  However, it is unlikely that there will be a measurable 
difference that will affect overall habitat quality in Reach 9.   

The change in release rate from 500 cfs to 350 cfs does not significantly change the 
velocity of the water in the channel in Reach 9 and is not anticipated to affect turbidity in 
Reach 9. 

In the event a 5,000 cfs release rate is needed to release water temporarily held in the 
expanded buffer pool, the duration of a 5,000 cfs release would be longer compared to 
the existing condition.  However, the Corps has a wide range of release rates with the 
Corps’ current operations of the dam. 

The Corps is conducting a study of the sediment transport and geomorphology of the 
SAR (Santa Ana River Sediment and Geomorphology Analysis).  This study, which is 
not associated with the proposed Deviation or Sediment Demonstration project, is 
evaluating sediment transport and will include some analysis of water quality within 
Reach 9. 

FWS #8 & 8a (11-13-2017)  

We are concerned that, in the worst case scenario, all vegetation within Prado Basin 
below 505 feet could be lost to repeated inundation from the year-round deviation for 
water conservation purposes. The Service references Table 1 in the DEIR/EA and the 
Michael Baker International (MBI) Technical Memorandum (JN131276, June 26, 2015), 
Table 6, which represents the proposed alternative (Alternative 2 within the DEIR/EA 
but Alternative 4 within the MBI Memorandum), that is a year-round maximum buffer 
pool water surface elevation of 505 feet, and an average discharge rate of 350 cfs. The 
Service notes that within this table, statistical modelling predicts the average annual 
number of days above 498 feet to be 86, which is an increase from the present 
condition (including the annually approved 350 cfs discharge rate) of 51 days. 

a. While we understand that this is merely a predicted average, it indicates that 
elevations above (the current winter pool elevation maximum of) 498 feet will be 
inundated almost a full quarter of the year. An increase of an average of 51 days 
per year is substantial and may change the vegetation that is currently 
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infrequently inundated between 498 and 505 feet during the non-flood season for 
conservation purposes. 

Response 

We do not agree that the loss of all vegetation within Prado Basin below 505’ is a 
reasonable worst-case scenario for year-round deviation, and especially not for the 
current five year proposal.  Several decades of flood control operations have at times 
required long-term inundation which has resulted in a change in vegetation 
characteristics from pre-dam conditions, but has not caused wholesale vegetation loss.  
Moreover, habitat restoration/mitigation conducted by OCWD has far outpaced any 
habitat loss that has occurred in the lower elevations.  It should also be noted that most 
of the predicted increase in inundation would occur during the dormant season, and the 
monitoring program that is in development will be used to verify that long-term or 
significant habitat loss is not occurring.  

Back-to-back years with significant precipitation have not occurred in the historical 
record (two consecutive years with more than 30 inches of precipitation have not 
occurred in the historical record.  The longest available rainfall record in southern 
California is in Los Angeles; see figure below for Los Angeles annual precipitation).  
This is also the case for the annual precipitation in San Bernardino, for a record 
extending back to 1934. 
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FWS #8b (11-13-2017)  

It is our understanding that the statistical modelling within the referenced memorandum 
only considers the effects due to water conservation, not flood control purposes, but 
please confirm this. 

Response 

Yes, the modeling of the increased days of inundation is for the proposed action to 
increase water conservation through a 5-year deviation.   

FWS #8c (11-13-2017)  

The Service notes that an average 14-day and 16-day increase in inundation of the 
currently allowed pool level of 498 feet, in January and February respectively, is 
substantial. We also note the statement (page E-2-15): “Based on observation from 
OCWD’s ongoing habitat monitoring program, inundation duration of more than 10 days 
within a two week period could adversely affect mulefat and other understory.” The 
combination of the above information leads us to expect a loss of nesting substrate in 
moderate and high rainfall years. This will be exacerbated if Southern California 
receives successive years of heavy rainfall and result in permanent loss of nesting 
substrate as opposed to temporary impacts, as described within the DEIR/EA.  



38 | P a g e  
 

Response 

As noted in the response for #8 and #8a, consecutive years with more than 30 inches of 
rain have not occurred in the historical record. 

Based on the vireos widespread use of elevations below 505 feet with the existing water 
conservation program and in 2017 with a deviation to 505 feet in place, and the timing 
of the duration such that the additional days of inundation are when the plants are 
dormant, no additional riparian habitat losses are expected from the 5-year deviation.   

FWS #11 (11-13-2017)  

On page E-2-15: “Whenever water levels exceed 498 ft. for more than 10 days within a 
two week period during the flood season, OCWD would work with the Corps to calculate 
how long that water level would have remained above 498 ft. in the absence of water 
conservation operations. To the extent that habitat would have been inundated at least 
10 days within a two week period due to flood control operations alone, it would be 
assumed that any resulting habitat degradation would not be due to water 
conservation.” Please clarify and further explain how the Corps and OCWD will 
separate out the calculations of days and effects due to water conservation versus flood 
control and how that calculation will be applied to changes in the vegetation.  

Response 

The Corps can segregate the days of inundation associated with flood control versus 
the additional days of inundation associated with the 5-year deviation.  This would be 
done by accounting for the volume of water stored in the buffer pool between 498 feet 
and 505 feet in the flood season and then determining the days required to drain this 
volume of water, accounting for the inflow into the basin (total volume divided by net 
volume released per day, resulting in days of inundation on average over the elevation 
range). The remainder of the analysis would be conducted as described on page E-2-
15. 

On 7-December 2017, the FWS, Corps and OCWD discussed this item in additional 
detail during a conference call.  We discussed that it can be difficult to segregate the 
days of inundation related to flood risk management versus those related to the water 
conservation program.  For example, in December 2010 through early 2011, there were 
restrictions on the Prado release rate due to downstream flow limitations, which resulted 
in a change in the release rate associated with flood risk management.  OCWD stated 
on the conference call that we would analyze this issue during the deviation using a 
combination of actual data collected during the deviation and modeling analyses.  
OCWD and the Corps will work with the FWS to identify the work to be performed. 
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FWS Email dated December 4, 2017   

FWS #1 Provide Description of area of where .48 acre of Arundo removal occurred 

Response  

OCWD is currently implementing a five year arundo treatment program within a 321 
acre burn area that occurred on OCWD property in April of 2015. The arundo treatment 
program was implemented in May of 2015 and involves three sprays each year within 
the 321 acres burn area over five year period to prevent the re-establishment of arundo. 
As shown on Figure 19, the treated arundo area straddles the proposed project access 
road. The temporary loss of .48 acres of riparian habitat associated with the 
construction of the road would be pre-mitigated with .48 acres within the arundo treated 
area adjacent to the road. Additionally, OCWD would also plant .48 acres of 
cottonwood/willow vegetation along the alignment of the access road, after the project is 
completed. As a result there would be no net loss of nesting habitat. Therefore any 
temporary effects to these species related to habitat removal would not be adverse. 
With OCWD pre-mitigation of .48 acres of habitat and implementation of Mitigation 
Measure BIO-3 and BIO-4 the temporary loss of riparian habitat within the study area 
would be fully compensated.  

FWS #2 Provide Conservation Measures to Minimize Impacts to Suckers during 
Sediment Management  

Response  

BIO-5: All excavation activities within the wetted channel will occur outside of the Santa 
Ana Sucker spawning season. Sediment removal activities will not occur during fish 
spawning season from March to July.  

BIO- 6: The following measures will be implemented for the Sediment Management 
Project to minimize effects to Santa Ana Suckers  

• During construction and operation of the sediment removal channel a qualified 
biologist will be present to monitor the activities. The biologist will prepare weekly 
reports describing the removal activities, documenting any suckers that occur in 
the sediment removal channel and if the suckers swam away or were injured. A 
qualified biologist in regards to Santa Ana Suckers includes those individuals that 
hold a section 10(a) (1) (A) Recovery Permit. 

• Floating dredge equipment and heavy construction equipment operating in the 
wetted channel shall warm up for at least 10 minutes before removing sediment 
from the river.  

• Prior to and during operation of floating dredge equipment and heavy 
construction equipment, a spill prevention and contingency plan will be prepared 
and implemented. The plan will include measures to prevent or avoid and 
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incidental leak or spill, including identification of materials necessary for 
containment and clean up.  

• Vehicles and other equipment will be fueled, cleaned and maintained in 
designated areas, located away from the Santa Ana River to eliminate risk of 
pollution from spills and contamination.  

FWS#3 Provide Proposed Mitigation for Impacts to Gnatcatchers  

Response  

The following mitigation measures are included in the EIR/EA to minimize impacts to 
gnatcatchers.   

BIO-3: Once the Sediment Management project is completed areas disturbed by the 
project would be hydro-seeded with mulch, soil binders and native seed mix.  

BIO- 15: Prior to the start of grading activities in the fall of 2018, focused California 
Gnatcatcher Surveys shall be conducted beginning in the month of February 2018 to 
determine the presence of California Gnatcatcher territories. Surveys shall also be 
conducted three days before the start of grading to determine if individual foraging 
gnatcatchers are present. Additional nesting season surveys shall be conducted 
annually through the duration of sediment removal activities.   

BIO-16: In the event gnatcatchers are identified using the area during nesting season or 
prior to initial grading, adjustments to the grading operations and, or haul road 
alignment would be incorporated into the project to the extent practicable to further 
minimize direct impacts to coastal sage scrub or other occupied vegetation. Sound 
attenuation measures can also be considered, if appropriate or useful depending on 
status of Alcoa Dike construction.  

BIO-17: OCWD will restore .36 acres of area with coastal sage scrub on Corps or 
OCWD property that is closest to the sediment storage site.  

FWS#4 GIS shapefile for Corps owned lands in Prado 

Response:   

Shapefile provided by Chris Jones. 

FWS #5 – Analysis of shallow habitat (0-14 cm depth) and analysis of shallow 
stream areas greater than 45 cm from water’s edge in Reach 9 

Response:   

OCWD will work with the Corps of Engineers to conduct an analysis of this issue in 
Reach 9 using a combination of actual data collected during the deviation and modeling 
analyses.  OCWD and the Corps will work with the FWS to identify the work to be 
performed
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FWS Email dated December 5, 2017   

FWS first item - Provide proposed location for mitigation if needed (for riparian habitat) 

Response 

See additional information provided in response to FWS #9 (11-13-2017) 

FWS second item - Separating effects of water conservation from flood risk 
management 

Response 

See additional information provided in response to FWS #11 (11-13-2017)  

FWS third item – Regarding response to FWS #16 (10-20-2017) 

Response 

See additional information provided in response to FWS #16 (10-20-2017) 
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Updated Effects Table – Table 18 in BA 

 

TABLE 1: SUMMARY OF POTENTIAL EFFECTS 
ISSUE OF CONCERN SPECIES EFFECTS 

DETERMINATION 
BASIS 

1. Planned Deviation:        

1a. Inundation of occupied nests or 
spawning grounds 

Vireo No Effect Planned deviation is limited to the 
non-nesting season.  

  Flycatcher No Effect Planned deviation is limited to the 
non-nesting season. 

  Cuckoo No Effect Planned deviation is limited to the 
non-nesting season. 

  Gnatcatcher No Effect Planned deviation is limited to the 
non-nesting season. 

  Sucker No Effect Planned deviation would occur 
outside of the spawning season, 
and no suitable spawning habitat 
occurs between 498' and 505'. 

1b. Increased days of inundation 
during the nesting/spawning 
season resulting in re-distribution 
of individuals or territories 

Vireo Likely to Adversely 
Affect  Species 
(temporary, not 
substantial) 

Prolonged inundation that would 
extend into the nesting season 
rarely occurs.  When this has 
occurred in the past, overall vireo 
populations were stable or 
increased, despite the presence 
of a buffer pool.  Also, most 
territories occur above 505'.  

  Flycatcher May Affect, Not 
Likely to Adversely 
Affect 

Few occurrences in Prado Basin, 
but in 2015 and 2016, one 
observed territorial male was 
seen between 498 ft. and 505 ft.  

  Cuckoo May Affect, Not 
Likely to Adversely 

Species last seen in 20111 in the 
Prado basin between elevations 
498 ft. and 505 ft. Only one 
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Affect individual was observed.  

  Gnatcatcher No Effect No or limited suitable nesting 
habitat occurs below 505'.  
Prolonged inundation that would 
extend into the nesting season 
rarely occurs.  

  Sucker No Effect No suitable spawning habitat 
occurs between 498' and 505'. 
Presence of additional water 
within buffer pool zone would not 
improve or worsen conditions for 
species. 

1c. Effects to critical habitat from 
increased pooling 

Vireo May Affect, Not 
likely to Adversely 
Effect 

Monitoring of vegetation changes 
and replanting or restoration of 
affected areas will ensure that the 
Planned Deviation would not 
degrade the value of primary 
constituent elements within 
critical habitat areas located in 
the Prado Basin.  Critical habitat 
in Reach 9 would not be affected 
as water conservation would not 
trigger large, erosive discharges. 

  Flycatcher May Affect, Not 
likely to Adversely 
Effect 

Monitoring of vegetation changes 
and replanting or restoration of 
affected areas will ensure that the 
Planned Deviation would not 
degrade the value of primary 
constituent elements within 
critical habitat areas.  Due to the 
limited number of flycatcher in 
the Basin, the species would not 
be affected by temporary changes 
in habitat within the buffer pool 
area. 

  Cuckoo May Affect, Not 
likely to Adversely 
Effect 

Monitoring of vegetation changes 
and replanting or restoration of 
affected areas will ensure that the 
Planned Deviation would not 
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degrade the value of primary 
constituent elements within 
critical habitat areas.  Due to the 
limited number of cuckoo in the 
Basin, the species would not be 
affected by temporary changes in 
habitat within the buffer pool 
area. 

  Gnatcatcher No Effect to Critical 
Habitat  

No critical habitat occurs within 
Prado Basin.  Critical habitat in 
Reach 9 would not be affected as 
the Planned Deviation would not 
trigger large, erosive discharges. 

  Sucker No Effect to Critical 
Habitat  

Critical habitat in the Prado 
Basin is designated above 505 
ft. The increased pooling 
between 498 ft. and 505 ft. 
would have no effect on 
designated sucker critical 
habitat.  

1d. Effects to critical habitat from 
increased sedimentation due to 
water conservation. 

Vireo No Effect to Critical 
Habitat 

Minor amount of increased 
sedimentation in basin (estimated 
3,500 cubic yards/year, spread 
over basin at a depth of 0.001 ft. 
/year) would not substantially 
reduce biological values of critical 
habitat.  Nevertheless, OCWD has 
agreed to remove 120,000 cy 
from the basin which would 
exceed the amount of increased 
sedimentation associated with 
the Planned Deviation.  In 
addition, monitoring of 
vegetation changes and 
replanting or restoration of 
affected areas will ensure that the 
Planned Deviation would not 
degrade the value of primary 
constituent elements within 
critical habitat areas. 
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  Flycatcher No Effect to Critical 
Habitat  

Same as above. 

  Cuckoo No Effect to Critical 
Habitat 

Same as above. 

  Gnatcatcher 
No Effect to Critical 

Habitat  

Minor amount of increased 
sedimentation in basin would 
have no effect on critical habitat 
for gnatcatcher in Reach 9. 

  Sucker - 
Upstream 

No Effect to Critical 
Habitat  

Modeling demonstrates that no 
effect would occur to the gradient 
of the river upstream of 505', and 
therefore no effect would occur 
to Santa Ana sucker critical 
habitat upstream of Prado Basin.  
Nevertheless, OCWD has agreed 
to remove 20,000 cy of sediment 
from the basin which would 
exceed the amount of increased 
sedimentation associated with 
the Planned Deviation. 

  Sucker - 
Downstream 
(Reach 9) 

No Effect to Critical 
Habitat 

Critical habitat in Reach 9 would 
not be affected as the Planned 
Deviation would not trigger large, 
erosive discharges 

1e: Affects to species from 
sediment removal at OCWD 
Diversion Channel (Evaluated in 
USFWS Biological Opinion FWS-
WRIV-11B0269-12F0166) 

   

1d: Affects to critical habitat  from 
sediment removal at OCWD 
Diversion Channel (Evaluated in 
USFWS Biological Opinion FWS-
WRIV-11B0269-12F0166) 

   

2. Sediment Removal 
Demonstration Project 
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2a. Effects to species and critical 
habitat from construction of 
sediment removal channel and 
access road. 

Vireo Species  

My Affect, Not Likely 
to Adversely Affect  

Critical Habitat  

May Affect, Not 
Likely to Adversely 
Affect  

Species  

Activity would occur outside of 
the nesting season.   

Critical Habitat  

Temporary removal of 0.48 acres 
of native riparian habitat. Impacts 
to habitat have been pre-
mitigated by OCWD (restoration 
of a 0.48 acre arundo infested 
parcel near the action area has 
been completed), and temporarily 
affected areas will be re-planted 
after the demonstration project is 
complete.  Vegetation and 
sediment removal will occur 
outside of the nesting season. 

  Flycatcher Species  

My Affect, Not Likely 
to Adversely Affect  

Critical Habitat  

May Affect, Not 
Likely to Adversely 
Affect  

Species  

Flycatchers are known not to 
occur in the immediate project 
area. Activity would occur outside 
of the nesting season.   

Critical Habitat  

Impacts to habitat have been pre-
mitigated as discussed above; 
temporarily affected areas will be 
revegetated;  

  Cuckoo Species  

My Affect, Not Likely 
to Adversely Affect  

Critical Habitat  

May Affect, Not 
Likely to Adversely 
Affect  

Species  

Cuckoos are not known to occur 
in the immediate project area. 
Activity would occur outside of 
the nesting season.   

Critical Habitat 

Impacts to habitat have been pre-
mitigated as discussed above; 
temporarily affected areas will be 
revegetated; and  
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  Gnatcatcher Species  

May Adversely 
Affect  

Critical Habitat  

No Effect to Critical 
Habitat  

Species  

A November 2017 survey 
detected the presence of 
Gnatcatchers possibly dispersing 
through the OCWD proposed 
sediment storage site. Potential 
adverse effect if nesting occurs 
during time period  

Critical Habitat 

Suitable habitat for gnatcatcher 
will not be affected. 

  Sucker Species  

May Affect, Not 
Likely to Adversely 
Affect  

Critical Habitat  

No Effect to Critical 
Habitat  

Species  

Sediment removal activities 
would occur outside of the 
spawning season, and suitable 
spawning habitat is not present 
within the work area limits.  It is 
expected that adult fish would be 
able to avoid the work area and 
therefore avoid entrainment.  
However, the potential that 
individual isolated suckers could 
find their way into the sediment 
removal channel where turbidity 
levels would be higher and less 
suitable for sucker would be 
considered a temporary affect. 

Critical Habitat 

Suitable habitat for sucker will not 
be affected. The anticipated head 
cut may expose a gravel bed 
directly upstream of the project, 
which would be a beneficial effect 
to sucker critical habitat.  

2b. species and critical habitat 

 from construction of sediment 
storage site 

 No Effects to any 
listed species or 
critical habitat.  
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3. Cumulative effects    

  No additional 
cumulative effects 
would occur from 
implementation of 
both the Planned 
Deviation and the 
Sediment Removal 
Demonstration 
Project. 

 

 

 



 

 

United States Department of the Interior 

FISH AND WILDLIFE SERVICE 

 

Ecological Services 

Carlsbad Fish and Wildlife Office 

2177 Salk Avenue, Suite 250 

Carlsbad, California  92008 
In Reply Refer To:  
FWS-WRIV-09B0192-18F0101 

July 11, 2018 

Sent by email 

Eduardo T. De Mesa  

U.S. Army Corps of Engineers 

Los Angeles District 

915 Wilshire Boulevard, Suite 930 

Los Angeles, California 90017 

 

Attention: Hayley Lovan (CESPL-PDR-N) 

 

Subject: Formal Section 7 Consultation for the Five Year Planned Deviation to the Prado Dam 

Water Control Plan and Sediment Management Demonstration Project in the Prado 

Basin, Riverside County, California 

 

Dear Mr. De Mesa:  

 

This document transmits the U.S Fish and Wildlife Service’s (Service) biological opinion on the 

Five Year (2018 to 2023) Deviation to the Prado Dam Water Control Plan (Planned Deviation) and 

the Sediment Management Demonstration Project (Demonstration Project), both in Riverside 

County, California. You, the U.S. Army Corps of Engineers (Corps), requested consultation under 

the Endangered Species Act of 1973 (Act), as amended (16 U.S.C. 1531 et seq.) on these two 

separate but related projects in a letter dated August 23, 2017, which was received by our Carlsbad 

Fish and Wildlife Office (CFWO) on August 29, 2017, and our Palm Springs Fish and Wildlife 

Office (PSFWO) on September 7, 2017. Orange County Water District (OCWD) is the non-

Federal applicant for the Demonstration Project and is also the entity that requested the Planned 

Deviation. You requested consultation on the potential effects of these projects on the federally 

endangered least Bell’s vireo (Vireo bellii pusillus; vireo) and its critical habitat, the federally 

threatened coastal California gnatcatcher (Polioptila californica californica; gnatcatcher), and the 

Santa Ana sucker (Catostomus santaanae; sucker) and its critical habitat. Critical habitat for the 

federally threatened (western distinct population segment of the) yellow-billed cuckoo (Coccyzus 

americanus; cuckoo) is currently being reviewed under a proposed rule; therefore, the discussion 

provided herein is a conference opinion.  

 

In 2012, the Service expressed significant concerns to the Corps regarding potential effects of 

ongoing operations at Prado Dam and proposed operations of Seven Oaks Dam on the Santa Ana 

sucker and its designated critical habitat. As a result of discussions with the Service and others, the 

Corps committed to work with the Service to assess how operations of these dams are affecting 
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geomorphology, hydrology, sediment transport, and other factors important to maintaining suitable 

habitat conditions for the sucker. 

 

The Service has reiterated the need for the Corps to re-initiate consultation on the Santa Ana River 

Project to re-examine the effects of operations of Seven Oaks and Prado Dams to federally listed 

species and their critical habitats (most recently in our October 19, 2017 biological opinion on the 

BNSF Bridge Project in Reach 9 of the Santa Ana River, FWS-WRIV-08B0408-15F0592-R001). 

New analyses would include effects from flood control operations and planned water conservation 

activities for Seven Oaks Dam and Prado Dam, as well as ongoing management requirements for 

flood control facilities located within the 100-year floodplain. While we understand that OCWD's 

mission includes water conservation and Corps' mission includes flood control, the operations of 

the dams are interdependent, thus necessitate a holistic assessment of the overall effects to critical 

habitat and federally listed species in light of all water conservation, and flood control activities. 

 

This biological opinion is based on site visits in April and May of 2017, and information provided 

in the following documents and communications: the biological assessment (August 2017); the 

Draft Environmental Impact Report/Environmental Assessment (DEIR/EA; August 2017); Least 

Bell’s Vireo and Southwestern Willow Flycatchers in Prado Basin of the Santa Ana River 

Watershed (OCWD, 2016); Effects of Reduced Outflow from Prado Dam Water Conservation 

2015/2016 (OCWD, January 2016); Technical Memorandum Re: Revised and Supplemental Water 

Conservation Analyses: Prado Dam (Michael Baker International, June 2015); GIS layers 

provided by OCWD depicting vireo and flycatcher locations as well as 2008 elevational contour 

lines; existing GIS files on the CFWO server; GIS DEM file provided by the Corps; October 5 and 

November 30 2017 meetings; October 24, November 1, and December 7, 2017 conference calls; 

email correspondence; and information on previous consultations in the CFWO files. The project 

file for these consultations is located at the PSFWO. 

 

Southwestern Willow Flycatcher and its Critical Habitat 

 

Planned Deviation 

 

The Corps’ request for consultation on the Planned Deviation included the southwestern willow 

flycatcher. After some discussion and clarification, the Corps determined that the proposed 

Planned Deviation may affect but is not likely to adversely affect flycatchers in the Planned 

Deviation action area. We concur with this determination. Historically, most flycatchers’ territories 

have been found above 505 feet in elevation. However, OCWD’s ongoing conservation and 

monitoring program detected flycatchers in Prado Basin below the proposed year-round water 

conservation elevation of 505 feet in 2003, 2007, 2015, and 2016. In the two most recent 

occurrences, a single territorial calling male was detected, and no nest was found (Pike et al. 

2016). The number of recorded flycatchers within Prado Basin peaked at nine territories in 2003. 

Since then, there has been a steady decline in flycatcher presence, and no nesting pairs have been 

detected since 2013 (Pike et al. 2013). If flycatchers within Prado Basin do pair and nest, they are 

expected to be able to find suitable habitat above 505 feet, as the flycatcher presence in Prado 

Basin is small and suitable habitat is apparently well distributed. Flycatchers typically require 

relatively dense plant growth, near or adjacent to surface water or saturated soil. To date, all 
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known flycatcher territories in Prado Basin have been found in close proximity to such habitats 

(Pike et al. 2016). Furthermore, the proposed Planned Deviation will not change the maximum 

water conservation level during the flycatcher breeding season. OCWD’s conservation programs to 

remove the invasive, nonnative giant reed (Arundo donax) and eggs of the nest-parasite brown-

headed cowbird (Molothrus ater), are expected to continue, which will benefit the flycatcher and 

flycatcher habitat. 

The Corps has determined that the increased pooling of water associated with the Planned 

Deviation may affect, but is not likely to adversely affect flycatcher critical habitat. The Service 

concurs; only 0.77 acres of unoccupied riparian critical habitat designated for the flycatcher may 

be impacted by the Planned Deviation (i.e. is found below 505 feet in elevation). The proposed 

action will affect only a small fraction of the designated critical habitat in the Santa Ana 

Management Unit. This small area is unlikely to become occupied within the five-year duration of 

the Planned Deviation. 

Demonstration Project 

The Service concurs with the Corps’ determination that the proposed Demonstration Project may 

affect, but is not likely to adversely affect individuals or populations of flycatcher or designated 

flycatcher critical habitat, because no flycatchers have been observed within 500 feet of the project 

footprint since 2003. Approximately 0.48 acres of unoccupied riparian critical habitat will be 

temporarily cleared to create the access road. All riparian vegetation will be removed outside of 

the nesting season (March 1 to September 15), when flycatchers are not present. Also, native 

riparian vegetation will be re-established within the sediment removal channel and project access 

road by OCWD, and OCWD will manage the area for a period of five years to ensure that non-

native vegetation does not re-establish. In addition, and unrelated to the proposed action, OCWD 

has been voluntarily performing Arundo removal in a 321-acre fire footprint adjacent to the access 

road and sediment removal site, which is anticipated to benefit the flycatcher. Project effects to 

southwestern willow flycatcher and its designated critical habitat will not be discussed further in 

this biological opinion. 

Yellow-billed Cuckoo 

Planned Deviation 

The Corps has determined that the proposed Planned Deviation may affect, but is not likely to 

adversely affect the cuckoo. We concur with this determination. The species is rarely observed in 

Prado Basin and was last documented in 2011 and 2000 (Pike et al. 2016). Additionally, the 

cuckoo is a late spring migrant in California, arriving in mid- to late May at the earliest, with the 

majority not arriving until mid-June. Therefore, we do not expect the deviation to affect cuckoos as 

they arrive after the storm season when pool elevations have declined. Potential indirect effects to 

proposed cuckoo critical habitat are discussed in the Effects of the Action section below.  
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Demonstration Project 

 

The Service concurs with the Corps’ determination that the proposed Demonstration Project may 

affect, but is not likely to adversely affect the cuckoo. The cuckoo is rarely seen within Prado 

Basin and riparian vegetation that may be used by cuckoo will be removed outside of the bird 

nesting season (March 1 to September 15), when cuckoos are not present. Also, native riparian 

vegetation will be re-established within the sediment removal channel and project access road by 

OCWD, and OCWD will manage the area for a period of five years to ensure that non-native 

vegetation does not re-establish. 

 

The Service concurs that the proposed Demonstration Project may affect, but is not likely to 

adversely affect proposed cuckoo critical habitat, as only 0.48 acres of unoccupied riparian critical 

habitat will be temporarily cleared once the demonstration project is completed. Effects to 

proposed cuckoo critical habitat will be avoided through conservation measures 4 and 6; once the 

Demonstration Project is completed, areas disturbed will be restored and re-established with native 

vegetation and managed for a five-year period. Additionally, OCWD’s ongoing Arundo removal at 

the 321-acre fire footprint adjacent to the access road is anticipated to benefit the cuckoo. Project 

effects to cuckoo will not be discussed further in this biological opinion. 

 

CONSULTATION HISTORY 

 

The Corps has previously requested two temporary 1-year Deviations at the request of OCWD for 

the 2015/2016 and 2016/2017 flood seasons to increase the water conservation pool surface 

elevation from 498 to 505 feet during the flood season (October 1 to end of February). We issued 

biological opinions for these consultations on January 27, 2016 and December 21, 2016, 

respectively (FWS-WRIV/OR-16B0174-16F0322-R001 and FWS-WRIV/OR-16B0174-16F0322-

R002). The Service concurred with the Corps’ determination in both instances, that the proposed 

single year deviations would not have measurable or discernible effects to the sucker, flycatcher, 

or vireo and its critical habitat that are distinguishable from any effects to the aforementioned 

species and vireo critical habitat resulting from non-flood season water conservation which we 

analyzed in our 2000 and 2002 biological opinions. In support of this conclusion, the OCWD 

agreed to 1) implement a year-round habitat monitoring program to assess the effects on riparian 

habitat, 2) perform a sediment transport study to understand the effects of water conservation 

operations on riverine and riparian habitat, and 3) develop a water quality monitoring program to 

characterize water quality conditions up- and down-stream of Prado Dam. The preliminary results 

of the first two items are currently being summarized, and the last item is still in progress. 

Although the Corps was prepared and able to increase the water conservation pool to elevation 505 

in 2016, there was not sufficient rainfall to increase the water conservation pool surface elevation 

above 498 feet.  

 

OCWD has requested a reduced average rate of water release from Prado Dam each year since 

2012, from an average of 500 cubic feet per second (cfs) to 350 cfs. The 500 cfs average release 

rate is required per the 2000 biological opinion (1-6-99-F-75) for the period from March 1 through 

August 30 when the water surface elevation is at or above 498 feet, unless a reduced rate is 

approved by OCWD and the Service. The Service concurred on an annual basis that such a 
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reduced rate of 350 cfs was not likely to adversely affect the vireo, flycatcher, or sucker, nor their 

critical habitats in letters dated February 29, 2012, February 8, 2013, February 27, 2014, April 13, 

2015, March 2, 2016, and March 17, 2017 (via email). In each of these letters, we requested that 

the Corps reinitiate consultation to re-examine the effects of operations of Seven Oaks Dam and 

Prado Dam to federally listed species and their critical habitats. Our understanding that re-

initiation by the Corps was forthcoming was relevant to these concurrence decisions. 

On September 7, 2017, the PSFWO received a request to initiate both formal and informal 

consultation on the current five-year Planned Deviation and Demonstration Project, respectively. 

The request was submitted with the biological assessment and DEIR/EA. We met to discuss the 

two projects on October 5, 2017. On October 20, we replied with a list of questions and items 

needing clarification before we could complete our analysis. We had phone discussions on October 

24 and November 1, 2017, and subsequently received replies to the list of questions on October 26, 

November 9, November 29, and December 8, 2017. We submitted comments on the DEIR/EA on 

November 13, 2017 via email. We met to discuss the two projects further on November 30, 2017 

and discussed changing the determination for sucker and gnatcatcher for the Demonstration Project 

to authorize take. The Service submitted further questions/comments by email on November 27, 

December 1, December 4, and December 5, 2017. The Service received responses to these 

comments, with graphics, on December 11, 2017. 

BIOLOGICAL OPINION 

DESCRIPTIONS OF THE PROPOSED ACTIONS 

Five Year Planned Deviation to the Prado Dam Water Control Plan 

The U.S. Army Corps of Engineers is proposing a Planned Deviation from the 2003 Prado Dam 

Interim Water Control Plan (Water Control Plan) for a period of five years at the request of the 

Orange County Water District. They propose to increase the flood season (October 1 to February 

28/29) water surface elevation in Prado Basin from 498 feet to 505 feet (shown in Figure 1), 

beginning with the 2018/2019 flood season. This temporary deviation would end after the 

2022/2023 flood season. During the non-flood season, the buffer pool would continue to operate at 

a maximum water elevation of 505 feet for water conservation use (capture for ground water 

recharge). There would no longer be a need for a ramp-up period between the flood and non-flood 

season.1 The purpose of the requested deviation is to provide for increased water recharge for later 

human use and consumption downstream in Orange County. Additionally, during the non-flood 

season (March 1 to August 30), OCWD is requesting that the average discharge rate from Prado 

Dam be reduced from 500 cfs to 350 cfs for purposes of water conservation to maximize 

groundwater recharge.

1 Ramping entailed incrementally increasing water conservation pool levels from 498 to 505 feet between March 1 

and March 10. 



!"a$

AÆ

A«

A¼

0

5,000

10,000
Feet

Pa
th

: K
:\P

ra
do

\P
la

nn
ed

D
ev

ia
tio

n\
M

X
D

\2
01

6\
F2

_C
on

se
rv

at
io

nE
le

v.
m

xd

Prado Basin 498 to 505 Elevation

Prado Basin 470 to 505 Elevation

Sediment
Removal
Channel

Sediment
Storage Site

Prado Basin Boundary

Project
Access Road

Deviaiton Prado

Figure 1. Planned deviation Prado Damn Water Control Plan and Sediment Managment Demonstration Project.

Mr. Eduardo T. De Mesa (FWS-WRIV-09B0192-18F0101) 6



Mr. Eduardo T. De Mesa (FWS-WRIV-09B0192-18F0101) 7 

 

 

Prado Dam was built in 1941, just downstream of the confluences of Chino, Mill, and Temescal 

Creeks with the Santa Ana River. The dam’s primary purpose is flood control for the Santa Ana 

River Watershed. Its secondary purpose is water conservation. Dam operation for water 

conservation retains excess water in Prado Basin behind the dam for regulated release, which in 

turn allows OCWD to capture and percolate the discharge in downstream spreading basins. 

Previous water control plans and associated impact minimization measures were analyzed in four 

biological opinions in 1993, 1995, 2000, and 2002 (1-6-93-F-7, 1-6-95-F-28, 1-6-99-F-75, and 

FWS-WRIV-2102.3 respectively), and will be discussed in further detail in the Environmental 

Baseline section of this document. Current operating procedures provide for water conservation by 

temporary storm water capture up to an elevation of 498 feet in the flood season, and up to 505 

feet during the non-flood season. The Prado Dam Water Control Manual identifies the month of 

September for maintenance purposes. 

 

Since the dam was constructed, The Corps has estimated that more than 25,000 acre-feet of water 

conservation volume has been lost below 505 feet due to sediment aggradation within Prado Basin 

(based on 2008 topography data). Therefore, OCWD is seeking to increase the pool elevation 

during the flood season to meet its needs for water conservation. In coordination with OCWD, the 

Corps would continue to implement controlled water releases from the buffer pool at rates 

consistent with the capacity of OCWD’s downstream groundwater recharge facilities during the 

flood season. The increase in the buffer pool during the flood season would provide up to 

approximately 10,000 acre-feet of additional temporary storm water capture capacity. Modeling 

conducted by the Corps for the Prado Basin Feasibility Study indicates that increasing the buffer 

pool to elevation 505 feet would on average result in an opportunity to capture and recharge 

approximately 6,000 acre-feet of additional water per year. 

 

The regulation of Prado Dam is conducted in accordance with the Water Control Plan. In order to 

temporarily deviate from the operations prescribed in the approved Water Control Plan, approval 

of a Planned Deviation by the Corps is necessary. A Planned Deviation must still adhere to safe 

regulation and operation of Prado Dam that includes structural integrity, not compromising flood 

risk management objectives, no permanent storage of water behind the dam, and not compromising 

the safety of persons or property owners. The current program is implemented in accordance with 

a Memorandum of Agreement (MOA) between the Corps and OCWD dated July 7, 2006. The 

MOA defined the roles and responsibilities of each party. Per the MOA, OCWD reimburses the 

Corps annually for the separable costs associated with the Corps’ operation and maintenance of 

Prado Dam for water conservation. Additionally, the MOA requires OCWD to implement required 

environmental mitigation obligations related to the water conservation program. 

 

The Water Control Plan provides for a flow release equal to the maximum recharge capacity of the 

downstream basins or a running average of 500 cfs, whichever is greater, during the non-flood 

season when the water surface elevation is 498 feet or higher. However, in January 2012 and in 

each subsequent year through January 2017, OCWD requested a reduction in the discharge rate to 

350 cfs due to accommodate the decreased capacity in their recharge facilities. OCWD recharge 

capacity has decreased because fine-grained sediment carried by the Santa Ana River has 

accumulated in the recharge facilities and decreased their percolation rates. Therefore, the Planned 
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Deviation includes an average discharge rate of no greater than 350 cfs between March 1 and 

August 30 for the five-year period. If OCWD’s downstream recharge capacity for water released 

from Prado Dam is greater than 350 cfs, OCWD will coordinate with the Corps to maintain the 

release rate from Prado Dam to utilize OCWD’s maximum downstream recharge capacity to drain 

the water temporarily held at Prado Dam as rapidly as possible without losing water downstream 

of OCWD’s recharge facilities. In the event flood storage capacity is required, the release rates 

from Prado Dam will be made consistent with the Water Control Plan based on judgment informed 

by precipitation and inflow forecasts and real time measurements of rainfall and stream flow data. 

The most recent Water Control Plan provides that if hydrologic forecasts and reservoir conditions 

indicate that the water surface elevation will exceed 505 feet because of high inflow, the water 

control manager at the reservoir operations center will match inflow with outflow, up to 5,000 cfs 

to prevent the reservoir pool elevation from exceeding elevation 505 feet. 

 

The Corps has been working on a Prado Basin Feasibility Study with OCWD, and a permanent 

change from the existing Water Control Plan that would raise the buffer pool elevation to 505 feet 

year-round for the purposes of water conservation is being investigated as a part of that study. 

Additionally, the Prado Dam Interim Water Control Plan, which was finalized in 2003, needs to be 

updated itself to reflect the raised dam structure and operations. The Corps and OCWD could also 

seek to permanently reduce the required average outflow rate in the non-flood season to 350 cfs, as 

the current non-flood requirement of 500 cfs routinely exceeds OCWD’s downstream recharge 

capacity in March and following months. In order to better understand potential changes from a 

permanent change in dam operations for water conservation, OCWD is proposing to undertake 

monitoring to document changes in the vegetation and distribution of vireo habitat below elevation 

505 during the five-year deviation, if any. 

 

OCWD has also been conducting a sediment transport study to further refine existing sediment 

transport models to understand the effects of water conservation operations on riverine and riparian 

habitat. Preliminary results were reported to the Service in November 2017; data analysis and 

reporting will be ongoing throughout the duration of the Planned Deviation. A water quality 

monitoring program is also being developed to characterize water quality conditions upstream and 

downstream of Prado Dam. The information from both of these studies will be used in the 

evaluation of the permanent deviation from the existing Water Control Plan, should one be 

requested, or the future Water Control Plan, once it is released. As it will be very difficult to 

separate the effects of water conservation from those of other dam operations, these monitoring 

programs will likely be incorporated into the Prado Basin Feasibility Study. Analyses of any 

future, permanent change to the Water Control Plan will be performed using the most recent 

topographical data that has been collected, as the topographical data used during this consultation 

was collected in 2008 and is now substantially outdated. New LiDAR data was collected in 2015, 

but it had not been reviewed and converted into a usable format during the period of this 

consultation. 

 

The habitat monitoring will document changes in vegetation suitability for vireo and identify 

locations where habitat restoration is needed to offset the effects of prolonged inundation. OCWD 

has an ongoing Habitat Monitoring Program, intended to measure effects of reduced outflow from 

Prado Dam water conservation, which tracks the health of habitat in the Prado Basin. As part of the 
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Planned Deviation, the monitoring program will be expanded to incorporate a statistically robust 

sampling method designed to monitor the health of riparian habitat below 505 feet in elevation and 

to understand the effects of inundation on vireo habitat. A combination of measurements, visual 

observations, photo monitoring, and Corps inundation data will be used to observe and document 

any habitat degradation associated with increased inundation due to the Planned Deviation. OCWD 

and the Corps are currently in discussion with the U.S. Geological Survey (USGS) to design the 

sampling method, which will be implemented each year that water is conserved during the 

2018/2019 through the 2022/2023 flood seasons. OCWD will obtain a baseline of photographed 

and measured foliage during April through August of 2018. Corps data will also be utilized to 

attempt to segregate the effects of flood risk management from water conservation. 

 

Observation from OCWD’s ongoing habitat monitoring program indicate that inundation duration 

of more than 10 days within a two-week period could adversely affect mulefat and other 

understory species. (This assessment will be verified by the proposed vegetation monitoring.) 

Whenever water levels exceed elevation 498 feet for more than 10 days within a two-week period 

during the flood season, OCWD will coordinate with the Corps to calculate the prolonged duration 

the water level would have remained above 498 feet in the absence of water conservation Planned 

Deviation operations. This will be done by accounting for the volume of water stored in the buffer 

pool between 498 and 505 feet during that period, as well as inflow, and then determining the days 

required to drain this volume of water under two scenarios: 1) assuming that the Deviation is not in 

place and the water would be drained as described in the current Water Control Manual until the 

level reaches 498 feet, and 2) assuming that the Deviation is in place and the water release rate is 

reduced upon reaching 505 feet in coordination with OCWD. If under scenario 1 it is estimated 

that habitat between 498 and 505 feet would be inundated at least 11 consecutive days, it will be 

assumed that any resulting habitat degradation is not due to water conservation. However, if the 

pool would have been drained below 498 feet earlier than 11 consecutive days if not for water 

conservation Deviation operations, then OCWD will mitigate if needed based on monitoring 

results. Regardless of whether the water elevation exceeds 498 feet in the flood season due to flood 

control operations or the proposed deviation, OCWD will monitor vegetation below 505 feet to 

assess potential impacts due to the water level exceeding 498 feet in the flood season. OCWD will 

only be required to mitigate for impacts between 498 and 505 feet in elevation. 

 

To measure inundation effects on riparian vegetation, especially the shrubby understory, OCWD, 

in coordination with the Corps, USGS and the Service, have developed, and OCWD is 

implementing a statistically robust sampling method to measure and analyze these effects. This 

will likely incorporate photo stations and drone imagery for an aerial view, pending approval from 

the Federal Aviation Administration (FAA). Photos will be taken during all inundation events 

where water levels exceed elevation 498 feet for 10 days or longer to document exactly what 

habitat is completely or partially submerged at various water surface elevations. The period of 

inundation at a given elevation will be derived from the reservoir records. OCWD, the Corps, the 

Service, and USGS are testing a method for recording leaf-out percentages within the understory at 

varying heights above the ground, below elevation 505 feet. The program will continue throughout 

the five-year life of this Deviation.  
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Monitoring will include comparisons of habitat conditions above and below inundated elevations 

to assess signs of reduced vigor in the habitat, stands, and of individual trees. Both quantitative and 

qualitative assessments will be made and data collection methods may include directed field 

observations, camera stations and drone flights. The focus of the effort will be to assess and 

quantify changes in the understory due to inundation. If damage is recorded, effects from 

inundation due to flood control will be separated from effects attributable to water conservation as 

described above.  

 

If negative effects on the vegetation are detected and attributed to water conservation, the affected 

habitat will be given 2 years to recover on its own (the season of inundation and the following 

season), prior to active planting. To determine if habitat between 498 and 505 feet needs to be 

replaced, a threshold of 30 percent loss of cover the season after inundation will be the threshold to 

replace the habitat. In addition, appropriate in-field analysis, such as California Rapid Assessment 

Method (CRAM) will be conducted to determine the health of the habitat, which could be used to 

further track long-term changes and success of natural recovery and/or re-vegetation.  

 

In the event the monitoring program indicates that the physical and biological features are 

substantially degraded (≥ 30 percent loss of foliage) between 498 and 505 feet in the season after 

inundation, the degraded habitat will be replaced or restored within a 10-acre area that OCWD has 

identified and is currently treating to prevent the re-establishment of Arundo which was burned in 

a 2015 fire. The 10-acre Arundo treatment area would continue to be managed as advance 

mitigation for any identified impacts from the five-year Deviation. Based on monitoring of habitat 

effects and recovery from past inundation events, OCWD expects this area to be of sufficient size 

to compensate for any habitat degradation that occurs during the proposed five-year Deviation. 

However, if 10 acres is insufficient to address the loss of riparian understory, OCWD, the Corps, 

and the Service will collaborate to find additional acreage needing restoration in the fire footprint 

or elsewhere. The data collected from the habitat monitoring program will be used to evaluate 

potential cumulative effects to habitat from the multiple year deviation. The recorded data will be 

provided in an annual monitoring report to the Corps and Service. 

 

Sediment Management Demonstration Project 

 

As mentioned above, sediment aggradation behind the dam is reducing water conservation 

capacity below elevation 505. While most of the aggradation is due to the presence of the dam 

itself, some additional deposition occurs when water is stored for conservation purposes. It has 

been estimated that an additional 3,500 of sediment deposition accumulates in the Prado Basin on 

an average annual basis when the buffer pool reaches 505 feet (Scheevel Engineering 2015). This 

estimate assumed that the buffer pool would reach 505 feet once per year.  

 

The proposed five-year Planned Deviation is estimated to result in approximately 17,500 cubic 

yards of additional sediment deposition within Prado Basin compared to the existing Water 

Control Plan operation. This combined with the previous two deviations could total 24,500 cubic 

yards of sediment accumulation within Prado Basin. OCWD is proposing the Demonstration 

Project remove up to 120,000 cubic yards of sediment from Prado Basin. The cubic yards of 

sediment in excess of those attributed to recent and proposed deviations are being removed for 
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study purposes to inform future sediment management efforts, including the Prado Basin 

Feasibility Study.  

 

To implement the Demonstration Project, OCWD has requested the Corps grant a temporary 

easement to allow OCWD to construct an access road, construct a sediment removal channel, and 

store sediment on Corps property. OCWD must also obtain a Clean Water Act Section 404 permit 

from the Corps Regulatory Division. It is currently anticipated that the Demonstration Project will 

meet the criteria for the Nationwide Permit 33. If the Corps’ Regulatory Division determines that 

an Individual Permit will be required for the Sediment Management Demonstration Project, the 

activities will not be undertaken before an Individual Section 404 Permit from the Corps and 

Section 401 Water Quality Certification from the Regional Water Quality Control Board are 

obtained. 

 

Implementation of the Demonstration Project will involve construction of a sediment removal 

channel, construction of a sediment storage/green waste processing area, sediment removal by dry 

excavation/hydraulic dredging, onsite storage/processing of the sediment material, and hauling of 

the removed sediment to the El Sobrante Landfill. Alternatively, some or all of the sediment 

stockpiled at the storage/processing site may be spread across the Corps’ adjacent Alcoa 

Embankment borrow site, when that proposed project is completed in the next few years. The 

Demonstration Project footprint is shown in Figure 1. The proposed sediment removal channel is 

located within the wetted channel of the Santa Ana River, on the southeast side of Prado Basin and 

will be constructed outside of the bird nesting season (between August 15 and March 1). The 

sediment removal channel will be 14.3 acres in size and have a maximum depth of 12 feet on 

property owned by the OCWD. A 30-foot wide project access road on Corps’ property will be built 

from the sediment removal channel to a sediment storage site on Corps’ property to the south. The 

project access road will be maintained during the operation of the sediment removal project and 

during the post-operation site restoration and monitoring periods. After the monitoring program 

period concludes, native vegetation will be re-established within the sediment removal channel and 

the project access road.  

 

In order to construct the sediment removal channel and project access road, all vegetation within 

the footprint of the sediment removal channel and project access road will be removed. This area is 

predominantly vegetated by Arundo and other non-native species. Vegetation removal will occur 

outside of the bird nesting season. The above-ground vegetation will be cleared, followed by 

removal of below-ground root material. Most of the removed vegetation such as native species and 

Arundo will be processed where feasible and converted into mulch to resurface the project access 

road or will be trucked offsite for disposal. Non-native vegetation such as castor bean that could 

regrow even if converted to mulch will be trucked offsite for disposal. 

 

An approximately 20.55-acre temporary storage area will be mowed and recontoured for sediment 

storage and green waste processing. Mowing and recontouring will be conducted outside of the 

bird nesting season. The sediment storage site is owned by the Corps and was used as a borrow site 

during improvements to Prado Dam; a portion of this site as well as the surrounding area are 

anticipated to be used as a borrow site for the Corps’ Alcoa Dike Project. At the conclusion of the 

Demonstration Project and the Alcoa Dike Project, OCWD and/or the Corps will re-grade and 
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return the sediment storage site to its pre-project condition and hydroseed it with native seed to 

encourage native vegetation growth and minimize slope erosion.  

 

A combination of dry excavation and hydraulic dredging will be used by OCWD to remove 

sediment from the sediment removal channel. Once the vegetation is removed, heavy equipment 

will be used to excavate a pool for hydraulic dredging. Approximately 40,000 cubic yards of 

sediment material will be dry excavated and loaded onto off-road haul trucks or scrapers and 

hauled to the storage site and stockpiled.  

 

An area approximately 200 feet in length, 200 feet in width, and 12 feet in depth will be excavated 

by OCWD in the Santa Ana River. Once the pool is created, a hydraulic dredge will travel up and 

down the sediment removal channel by anchoring spuds into the ground. As the suction pipeline 

operates, one of the spuds is lifted while the other remains anchored. The barge will then pivot 

around the anchored spud causing the barge to rotate. This process is known as walking and will 

be repeated along the entire sediment removal channel while drawing in slurry. As the barge walks 

along the sediment removal channel, a discharge pipeline trails behind the hydraulic dredge on top 

of the water surface. The collected sediment slurry will be conveyed to the sediment storage site 

through a temporary 12-inch to 18-inch above-ground discharge pipeline with the assistance of 

booster pumps. Once the sediment reaches the sediment storage site the water/sediment mixture 

will be separated in settling basins. Once the water has been removed, the sediment will be 

stockpiled until it is hauled offsite or spread over the Alcoa Dike construction site. Dredging will 

occur over a four-month period with up to approximately 20,000 cubic yards of sediment material 

removed each month. In the event there is not enough water for the dredge to operate, the sediment 

will be removed by dry excavation. 

 

Any sediment removed from the Prado Basin will be hauled offsite 17 miles to the El Sobrante 

Landfill. The proposed haul route will extend along an existing dirt service road to Auto Center 

Drive to Serfas Club to SR-91 to I-15 to Temescal Canyon Road to the El Sobrante Landfill. It is 

anticipated that up 10,000 truck trips will be needed to haul the sediment material to the El 

Sobrante Landfill. It is anticipated that 90 round trip (total 180 truck trips) will occur each day 

during the non-peak traffic period (9 a.m. to 3 p.m.) to haul the material to the El Sobrante 

Landfill. The hauling activities will be conducted year-round over a three-year period.  

 

The Demonstration Project will be implemented in six phases over a six-year period. In phase 1, 

pre-construction surveys will be conducted in February through August 2018, and will include 

wildlife/habitat, sediment and water quality data collection. Phases 2 and 3 are targeted for 

September 2018 and will include the construction of the Santa Ana River sediment removal 

channel, the sediment storage site, and set up of the temporary pipeline. The actual sediment 

removal activities will occur in Phase 4 which is expected to occur from October 2018 to February 

2019. Phase 5 will involve hauling the sediment from the storage site to the El Sobrante landfill 

and/or spreading the material across the Alcoa borrow site, and is expected to happen between 

February 2019 and February 2022. The last phase, Phase 6 will consist of monitoring, mitigation, 

and site restoration.  It is targeted to occur between February 2019 and February 2024. In the event 

of adverse weather conditions, or permitting or contracting issues, the schedule could be delayed 

by one year. 
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OCWD has been conducting a five-year Arundo treatment program within a 321-acre burn area. 

The fire occurred on OCWD property in April of 2015. The Arundo treatment program began in 

May of 2015. Arundo on the 321 acres is treated three times. It is expected that it will take five 

years of monitoring and follow-up treatments to prevent the reestablishment of Arundo. The 

treated Arundo area straddles the proposed project access road. Therefore, the temporary loss of 

0.48 acres of riparian habitat associated with the construction of the road has essentially been pre-

mitigated within this ongoing restoration. Additionally, OCWD will also plant at least 0.48 acres 

of cottonwood/willow vegetation along the alignment of the access road after the project is 

completed.  

 

The purpose of the Demonstration Project is to remove sediment that has deposited in the Santa 

Ana River within Prado Basin, and to collect and analyze data to inform the design and 

implementation of a long-term sediment management program in Prado Basin. Data collection will 

involve a combination of field monitoring, sample collection, and analysis of sediment removed 

from the sediment removal channel. Data collected in conjunction with the Demonstration Project 

will include Digital Elevation Modelling collected from LiDAR imagery, hyperspectral imagery, 

high resolution aerial imagery, river bed gradation, water quality (including temperature, pH, 

turbidity, and dissolved oxygen), total suspended solids/suspended sediment concentration and 

particle size distribution, bed load sampling, stream flow measurement, cross-section surveys, and 

sediment transport modeling. 

 

A monitoring program will be implemented to evaluate changes in sediment transport that could 

occur from the removal of up to 120,000 cubic yards of sediment. Pre-project data will be 

collected and analyzed from the removal site upstream to above River Road Bridge to document 

existing conditions. A minimum of three cross section surveys will be established. Riverbed 

substrate samples will also be collected and analyzed for grain size distribution. Samples of 

suspended sediment and bed load will also be collected and analyzed. Streamflow measurements 

will be taken during two low flow events. Gradient/elevation monitoring stations will be 

established along the Santa Ana River to track gradient changes during and after construction.  

 

After sediment removal is completed, field measurements, observations, and analyses will be 

repeated to assess the effectiveness and performance of the project. Riverbed material samples will 

be collected and analyzed for grain size distribution, along with suspended sediment and bed load 

samples. At the gradient stations along the Santa Ana River, changes in elevation will be measured 

and any head cutting will be documented. Photographs will be collected to document the post- 

construction conditions as they change in the Santa Ana River and removal alignment. Post- 

construction monitoring of River Road Bridge will also be completed. Results from the monitoring 

program will be utilized to develop an area-specific sediment transport model of the pre-project 

and post-project conditions. The model will be calibrated to data collected during the both the pre- 

and post-construction phases. The results of the monitoring program and the area-specific sediment 

transport model will be used to provide recommendations for future sediment removal projects. 

 

OCWD will also implement a water-quality monitoring program to monitor the chemical analysis 

of sediments extracted from Prado Basin to measure the water quality of the effluent generated 
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from the extracted sediment. Sediment samples will be collected prior to dredging or excavation 

from the sediment removal alignment. Samples will be collected from bores that are advanced to 

the anticipated bottom of the dredge or as deep as feasible given access constraints. Twenty bores 

will be attempted. Where bores do not provide sufficient sample material, test pits will be dug to as 

deep as feasible. Samples from each bore/test pit will be composited to reflect the mixed state of 

the extracted sediments after dredging, desilting, and stockpiling.  

 

Conservation Measures (CM) 

 

General and species-specific conservation measures are listed below that are designed to avoid, 

minimize, and offset impacts to federally listed species and their designated critical habitats. 

General measures are to be implemented in portions of the action areas where sensitive resources 

may occur (primarily the greater Prado Basin). 

 

Planned Deviation - General Conservation Measures 

 

CM 1: OCWD, in coordination with the Corps, USGS and the Service, have developed, and 

OCWD is implementing a statistically robust sampling method to measure and analyze 

effects of inundation on riparian vegetation, especially the understory. If the habitat 

monitoring program indicates substantial (≥ 30 percent loss of foliage) and prolonged 

(2 years – the year of inundation and the following year) degradation of vegetation 

between 498 and 505 feet, the degraded habitat will be replaced or restored within a10-

acre area that OCWD has identified and is currently treating to prevent the re-

establishment of Arundo which was burned in a previous fire. The 10-acre Arundo 

treatment area will continue to be managed for five years using non-native plant control 

to allow natural vegetation recruitment as advance mitigation for any identified impacts 

from the five-year Deviation. If monitoring indicates that more than 10 acres are 

degraded, additional area in the fire footprint will be identified and managed as 

mitigation following the same process and timelines as stated above. 

 

CM 2: OCWD and the Corps will develop and implement, in coordination with USGS and the 

Service, a statistically robust sampling method to measure and analyze effects of 

inundated habitat on vireo that nest in flooded or otherwise degraded territories (as 

defined by the aforementioned habitat monitoring program). Data collected will include 

number of territories within the flooded/degraded habitats, number/rate of pairing, 

height of nest above ground, number/rate of failed nesting attempts among pairs, and 

number/rate of fledged chicks. This information will be looked at in the context of 

inundation patterns and used to inform effects analyses for expected, future water 

conservation operations. 

 

CM 3:  OCWD and the Corps will continue to implement a substrate/gradient monitoring 

study upstream, as well as a water quality monitoring program, which will help inform 

the evaluation of a proposed permanent deviation from the existing water control plan. 
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Sediment Demonstration Project - General Conservation Measures 

 

CM 4: All vegetation removal and sediment removal activities for the Demonstration Project 

will be conducted between September 16 and February 28, outside of the bird nesting 

season. Vegetation removal may begin in the month of August provided the area is 

surveyed by a qualified biologist in advance of vegetation clearing activities and the 

qualified biologist determines that no nesting birds are present within 500 feet of the 

vegetation removal areas. 

 

CM 5: Excavation and dredging within the sediment removal channel will not extend beyond 

January 15 or until February 14 as described in measure 20 below. 

 

CM 6: Once the Demonstration Project and unrelated Alcoa Dike Project are completed, 

OCWD and the Corps will regrade and return the sediment storage site to its pre-project 

contours and hydroseed it with native seed to encourage native vegetation growth and 

minimize slope erosion. 

 

CM 7: OCWD will actively restore native riparian habitat along the alignment of the entire 

project access road after the Demonstration Project is completed, including areas that 

currently contain Arundo, and weed it for a five-year period. 

 

CM 8: Construction personnel for the Demonstration Project will utilize designated access 

roads or previously disturbed areas to reach the Demonstration Project area or stage 

vehicles and equipment. 

 

CM 9: Prior to removal of vegetation for the Demonstration Project, access routes in and out 

of the Demonstration Project area will be flagged. 

 

CM 10: Unpaved areas of the Demonstration Project will be watered as needed to control dust 

on a continual basis. 

 

CM 11: All construction, site disturbance and vegetation removal for the Demonstration Project 

will be located within the delineated construction boundaries. The storage of equipment 

and materials, and temporary stockpiling of soil will be located within designated areas 

outside of habitat areas. Storage and stockpile areas will be delineated on 

Demonstration Project plans. 

 

 

CM 12: Areas to remain undisturbed by the Demonstration Project will be clearly flagged or 

otherwise delineated prior to any construction activities. OCWD will be on site to 

monitor all activities that result in the removal of sediment or vegetation and ensure 

that these activities do not encroach into the delineated areas. OCWD will have the 

authority to halt Demonstration Project activities if occurring inside delineated areas. 
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CM 13: The Demonstration Project footprint will be maintained free of non-native, invasive 

plants for the duration of the project. 

 

CM 14: Prior to construction activities for the Demonstration Project, a qualified biologist 

approved by the PSFWO will conduct training for all construction personnel. The 

training will focus on required conservation measures and conditions of regulatory 

agency permits and approvals. The training will also include all of the sensitive 

species and habitats potentially present and adjacent to the Demonstration Project 

area. 

 

CM 15: The configuration of the work area at the Demonstration Project sediment storage site 

will be designed so when it is not in operation it would allow for wildlife movement. 

Such design measures will include reducing the slope and height of stockpiled sediment 

and providing adequate spacing between sediment stockpiles and settling ponds. 

 

 

CM 16: A litter control program will be implemented during construction for the 

Demonstration Project to eliminate the accumulation of trash. Trash will be removed 

from trash receptacles at the end of each workday to discourage wildlife movement 

into work areas. 

 

Demonstration Project - Santa Ana Sucker Specific Conservation Measures 

 

CM 17: During construction and operation of the sediment removal channel a qualified 

biologist will be present to monitor the activities. A qualified biologist is defined as an 

individual that holds a current 10(a)(1)(A) recovery permit for Santa Ana sucker. This 

individual, or any other project biologist, can stop dredging activities at any time if 

impacts to native aquatic species are observed. If impacts to Santa Ana sucker occur, 

the Service will be contacted immediately to determine if additional measures to further 

minimize project impacts are needed or if reinitiation of consultation is necessary. 

Suction dredging will not proceed until the Service is contacted and a determination is 

made on how to proceed. 

 

a. The qualified biologist will prepare weekly reports describing the sediment removal 

activities. These reports will: 

 

i. Document any sucker that are observed in the sediment removal channel; 

ii. Document behavior of any fish observed in the project area, not only sucker, 

before and during sediment removal activities; and 

 

iii. Record the circumstances and numbers of any fish observed to be wounded 

or killed during sediment removal activities. Any sucker killed or found 

dead will be preserved in 95 percent ethanol and submitted to an approved 

depository. 
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CM 18: Floating dredge equipment and heavy construction equipment operating in the wetted 

channel will warm up (run idle) for a minimum of 10 minutes before initiating the 

suction dredge to begin removing sediment from the river. During this time the 

qualified biologist will record observations of any fish in the work area and when 

complete, but not less than 10 minutes after initiating startup noise, will signal the 

dredge operator to initiate suction dredging activities.  

 

CM 19: Prior to and during operation of floating dredge equipment and heavy construction 

equipment, a spill prevention and contingency plan will be prepared and implemented. 

The plan will include measures to prevent or avoid and incidental leak or spill, 

including identification of materials necessary for containment and clean up. 

 

CM 20: Vehicles and other equipment will be fueled, cleaned, and maintained in designated 

areas, located away from the Santa Ana River to eliminate risk of pollution from spills 

and contamination. 

 

CM 21: All excavation activities within the wetted channel for the Demonstration Project will 

occur between August 1 and February 14, outside of the sucker spawning season, or 

any day that falls outside of the bird nesting season and when a qualified biologist 

determines that no spawning gravel or native larval fishes are present in the work 

area.Excavation may continue between February 15 and March 14 if larval fish surveys 

are conducted by a qualified biologist each morning prior to the startup of the suction 

dredge and none are detected. A larval fish survey is defined as walking the stream 

margin and thoroughly searching appropriate larval habitat (shallow, low velocity edge 

or backwater stream margin with silt or sand substrate) for larval fish. If any native 

larval fish are observed in the project work area and species identity cannot be 

determined in the field the biologist will assume the larval fish is/are Santa Ana sucker 

and contact the Service for assistance. No work will be allowed in the wetted channel 

until species’ identity is confirmed and it is determined that larval sucker will not be 

affected.  

 

Demonstration Project - Coastal California Gnatcatcher Specific Conservation Measures 

 

CM 22: Prior to the start of grading activities in the Fall of 2018, in the stockpile area and 

portion of the haul route that is outside of riparian vegetation, focused gnatcatcher 

surveys will be conducted beginning in the month of February 2018 to determine the 

presence of gnatcatcher territories. 

 

a. Surveys will include the identification of nearby habitat that gnatcatchers may 

move to or utilize once construction activities start. The qualified biologist(s) 

will report on whether this nearby habitat is already occupied by gnatcatchers. 

 

b. Surveys will also be conducted three days before the start of grading to 

determine if individual foraging gnatcatchers are present. 
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c. Additional nesting season surveys will be conducted annually through the 

duration of sediment removal activities. 

 

d. Results of pre-construction, nesting, and pre-grading surveys will be reported to 

the Service in a quarterly report. 

 

CM 23: In the event gnatcatchers are identified using the stockpile area or haul route during 

nesting season or prior to initial grading, adjustments to the grading operations and/or 

haul road alignment will be incorporated into the project to the extent practicable to 

further minimize direct impacts to coastal sage scrub or other occupied vegetation. 

Sound attenuation measures may also be considered, if appropriate or useful depending 

on status of Alcoa Dike construction. 

 

CM 24: OCWD will identify and maintain 0.36 acres of area with coastal sage scrub on OCWD 

property that was previously restored to replace the mixed coastal sage scrub removed 

by this project. 

 

ANALYTICAL FRAMEWORK FOR THE JEOPARDY AND ADVERSE MODIFICATION 

DETERMINATIONS 

 

Jeopardy Determination 

 

Section 7(a)(2) of the Endangered Species Act requires that Federal agencies ensure that any 

action they authorize, fund, or carry out is not likely to jeopardize the continued existence of listed 

species. “Jeopardize the continued existence of means to engage in an action that reasonably would 

be expected, directly or indirectly, to reduce appreciably the likelihood of both the survival and 

recovery of a listed species in the wild by reducing the reproduction, numbers, or distribution of 

that species” (50 Code of Federal Regulations 402.02). 

 

The jeopardy analysis in this biological opinion relies on four components: (1) the Status of the 

Species, which evaluates the range-wide condition of the vireo, gnatcatcher, and sucker, the factors 

responsible for that condition, and its survival and recovery needs; (2) the Environmental Baseline, 

which evaluates the condition of the vireo, gnatcatcher, and sucker in the action area, the factors 

responsible for that condition, and the relationship of the action area to the survival and recovery 

of the vireo, gnatcatcher, and sucker; (3) the Effects of the Action, which determines the direct and 

indirect impacts of the proposed Federal action and the effects of any interrelated or 

interdependent activities on the vireo, gnatcatcher, and sucker; and (4) the Cumulative Effects, 

which evaluates the effects of future, non-Federal activities in the action area on the vireo, 

gnatcatcher, and sucker. 

 

In accordance with policy and regulation, the jeopardy determination is made by evaluating the 

effects of the proposed Federal action in the context of the current status of the vireo, gnatcatcher, 

and sucker, taking into account any cumulative effects, to determine if implementation of the 

proposed action is likely to cause an appreciable reduction in the likelihood of both the survival 

and recovery of the vireo, gnatcatcher, and/or sucker in the wild. 
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Adverse Modification Determination 

 

This biological opinion does not rely on the regulatory definition of “destruction or adverse 

modification” of critical habitat at 50 Code of Federal Regulations 402.02. Instead, we have relied 

on the statutory provisions of the Endangered Species Act to complete the following analysis with 

respect to critical habitat. 

 

In accordance with policy and regulation, the adverse modification analysis in this biological 

opinion relies on four components: (1) the Status of Critical Habitat, which evaluates the condition 

of designated critical habitat for the vireo, cuckoo, and sucker, in terms of primary constituent 

elements, the factors responsible for that condition, and the intended recovery function of the 

critical habitat overall; (2) the Environmental Baseline, which evaluates the condition of the vireo, 

cuckoo, and sucker critical habitat in the action area, the factors responsible for that condition, and 

the recovery role of the critical habitat in the action area; (3) the Effects of the Actions, which 

determine the direct and indirect impacts of the proposed Federal actions and the effects of any 

interrelated and interdependent activities on the primary constituent elements and how that will 

influence the recovery role of the affected critical habitat units; and (4) Cumulative Effects, which 

evaluates the effects of future non-Federal activities in the action area on the physical and 

biological features and how that will influence the recovery role of affected critical habitat units. 

 

For purposes of the adverse modification determination, the effects of the proposed Federal actions 

on the critical habitat of the vireo, cuckoo, and sucker are evaluated in the context of the range-

wide condition of the critical habitat, taking into account any cumulative effects, to determine if 

the critical habitat range-wide would remain functional (or would retain the current ability for the 

primary constituent elements to be functionally established in areas of currently unsuitable but 

capable habitat) to serve its intended recovery role for the vireo, cuckoo, and sucker. 

 

The analysis in this biological opinion places an emphasis on using the intended range-wide 

recovery function of critical habitat for the vireo, cuckoo, and sucker, and the role of the action 

area relative to that intended function as the context for evaluating the significance of the effects of 

the proposed Federal action, taken together with cumulative effects, for purposes of making the 

adverse modification determination. 
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STATUS OF THE SPECIES/CRITICAL HABITAT 

 

Least Bell’s Vireo and its Critical Habitat 

 

The following section summarizes information about the federally endangered Least Bell’s vireo 

pertinent to its legal status and biology for these projects. For more detailed information on the 

vireo’s biology, ecology, rangewide status, threats, and conservation needs, please refer to the draft 

recovery plan (Service  1998) and five-year review (Service 2006). Additional information is also 

available in the final rule designating critical habitat for vireo (59 FR 4845). These documents are 

available on the internet at: 

http://ecos.fws.gov/speciesProfile/profile/speciesProfile.action?spcode=B067  

  

Listing Status 

 

The vireo was listed as endangered on May 2, 1986 (51 FR 16474), in response to a dramatic 

decline in population and widespread loss of riparian habitat. A draft recovery plan was published 

in March 1998 (Service 1998), though a final plan has not been issued. We completed a five-year 

review for vireo in September 2006 in which we indicated that, due to new information on the 

species and an improved understanding of ongoing recovery actions to reduce threats, the recovery 

goals and strategies should be modified and refined. In addition, we recommended that the vireo be 

downlisted from endangered status to threatened status because of a ten-fold increase in population 

size since its listing in 1986, expansion of locations with breeding vireo throughout southern 

California, and conservation and management of suitable breeding habitat throughout its range 

(Service 2006).  

 

Life History 

 

The least Bell's vireo is a neotropical, migratory, insectivorous songbird that nests and forages 

almost exclusively in riparian woodland habitats in California and northern Baja California, 

Mexico (Garrett and Dunn 1981, Gray and Greaves 1981, Miner 1989, AOU 1998). Vireos 

generally begin to arrive from their wintering range in southern Baja California and establish 

breeding territories by mid- to late March (Garrett and Dunn 1981; Salata l983a,b; Hays 1989; 

Pike and Hays 1992). A large majority of breeding vireos apparently depart their breeding grounds 

by the third week of September, and only a very few Bell's vireos are found wintering in California 

or the United States as a whole (Barlow 1962; Nolan 1960; Ehrlich et al. 1988; Garrett and Dunn 

1981; Salata 1983a,b; Pike and Hays 1992). 

 

Although the vireo occupies home ranges that typically vary in size from 0.5 to 4.5 acres (Regional 

Environmental Consultants 1988), a few may be as large as 7.5 acres (Service 1998). In general, it 

appears likely that areas that contain relatively high proportions of degraded habitat have lower 

reproductive success than areas that contain high quality riparian woodland (Jones 1985; RECON 

1988; Pike and Hays 1992). 
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Status and Distribution 

 

The vireo historically occupied willow riparian habitats from Tehama County in northern 

California, southward to northwestern Baja California, Mexico, and as far east as Owens Valley, 

Death Valley, and the Mojave River (Grinnell and Miller 1944; Service 1998). Greater than 99 

percent of remaining vireos nest in southern California, south of the Tehachapi Mountains (Service 

2006). Thus, despite a significant increase in overall population numbers, and a slight shift 

northward in the species overall distribution, the population remains restricted to the southern 

portion of its historic range (Service 2006).  

 

Numbers of documented vireo have been steadily climbing and 2,884 territories were recorded 

range-wide in 2016 (Kus et al. 2017). Within the Santa Ana River watershed, the number of vireo 

territories observed has increased to 1,757 in 2017 (Zembal 2017). It is important to keep in mind 

that the numbers reported here are for territories observed and reported; they are not exhaustive 

and do not necessarily represent pairs. They are the minimum number of territorial males observed 

and recorded within the vireo’s current range. It is also important to note that the survey effort, 

both within the Santa Ana River watershed and range-wide, has varied widely from year to year 

and therefore numbers of territories presented may underestimate true abundance and year-to-year 

comparisons should be made with caution. 

 

Habitat Affinities 

 

Vireos use a number of riparian habitat types, including cottonwood-willow woodlands/forests, 

oak woodlands, and mulefat scrub. However, vegetation structure is an important determinant of 

vireo site use. The vireo is an obligate riparian species during the breeding season, and prefers 

diverse early successional riparian habitat. Early successional riparian vegetation typically 

provides the dense shrub cover required for nesting and a structurally diverse canopy for foraging 

(Service 1998). Occupied breeding habitat generally includes dense cover within 3 to 6 feet of the 

ground for nesting and a dense, stratified canopy for foraging. Plant species composition does not 

appear as important a determinant in nesting site selection as habitat structure. As riparian 

vegetation matures, the tall stands tend to shade out the shrub layer, making the sites less suitable 

for vireo nesting. In addition, vireo nests tend to occur in openings and along the riparian edge, 

where exposure to sunlight allows the development of shrubs (Service 1998). Ecological processes 

that contribute to the formation of early successional riparian habitat include channel scour and 

deposition associated with periodic storm events. Therefore, occupied vireo habitat that is adjacent 

to highly urbanized areas or within major river systems continues to be impacted by flood control 

and water impoundment projects, and may be subject to ongoing and future habitat loss or 

degradation due to alteration of vegetation structure. Much of the potential habitat remaining is 

infested with alien plants (e.g., Arundo) and exotic animals (e.g., cowbirds). 

 

Threats to the Species 

 

Although we recommended downlisting the species from endangered to threatened status in our 

2006 five-year review (Service 2006), a new threat has emerged that has the potential to 

significantly affect vireo nesting habitat throughout its range. A disease complex involving two 
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species of ambrosia beetles, the polyphagous shot hole borer (Euwallacea sp.) and Kurushio shot 

hole borer (Euwallacea sp.), a mix of associated fungi (Lynch et al. 2016), and other pathogens is 

causing widespread damage to trees in riparian ecosystems throughout southern California 

(Eskalen et al. 2013). These beetles create tunnels (galleries) in trees and inoculate the galleries 

with fungal spores. The fungus (Fusarium sp.) causes significant damage to trees, and the galleries 

open up trees to attack from other pathogens that may be even more damaging. 

  

The combination of structural damage from the galleries and tissue damage from the pathogens 

causes limbs to break and trees to die. For example, vireo-occupied habitat in the Tijuana River 

(Recovery Unit 1) is infested, and an estimated 140,000 trees or 35 percent of the trees showed 

extensive damage from the disease complex (Boland 2016). Willow species are particularly 

susceptible to damage from the infestation. The Sweetwater River (Recovery Unit 3), San Luis 

Rey River (Recovery Unit 5), Prado Basin (Recovery Unit 7), and San Diego Creek (Recovery 

Unit 8) are also infested. 

  

No systematic, regional surveys for shot hole borers have been conducted, and it is likely that 

additional vireo habitat is infested. Because vireos require structure associated with willows and 

similar species, we anticipate that vireo breeding success will decline in infested habitats. 

Significant mortality of mature trees related to this threat may alter vireo prey availability, increase 

exposure to predation (especially for vireo nests), and affect the hydrogeomorphic processes (e.g., 

flooding, alluvial deposition) important for maintaining healthy riparian woodlands that vireos use 

for feeding, sheltering, and breeding. It is too early to determine how this new threat will affect the 

overall status of the species, but it is being monitored by the Service.  

 

Brown-headed cowbirds substantially expanded into the historic and current range of the vireo 

about 100 years ago, and brood parasitism by brown-headed cowbirds remains a significant threat 

to vireo recovery (Service 2006). Cowbird trapping has proven to be an effective technique for 

improving vireo populations where it is implemented; however, Kus and Whitfield (2005) argue 

that trapping programs are a stop-gap measure and may not be the best way to achieve long-term 

recovery of the vireo. The expansion and continued brown-headed cowbird propagation is closely 

related to human land use that is proximal to riparian areas that are existing/potential vireo 

breeding areas within the species historic and current range (Robinson et al. 1995, Service 1998, 

Jewell and Arcese 2008). Cowbird abundance and parasitism rates of hosts are typically distributed 

as a declining gradient based on distance from cowbird feeding sites and that reduction or isolation 

from feeding sites can reduce the effects of parasitism on host populations (Goguen and Mathews 

2000). Additional research is needed to identify the best way to manage this threat over the long 

term. 

 

Widespread habitat losses have fragmented most remaining populations into small, disjunct, and 

widely dispersed subpopulations. The historic loss of wetlands (including riparian woodlands) in 

California has been estimated at 91 percent (Dahl 1990). In particular, one of the most immediate 

threats to the remaining riparian habitat is its invasion by Arundo.  This large grass occupies more 

than half of the floodplain previously vegetated by willows and other native wetland species.  

Giant reed has little value as either wildlife food or nesting substrate. In addition, it provides a 

major source of fuel for wildfire and consumes much more water than native vegetation. Arundo 
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has formed vast thickets in southern California and its removal has become a primary focus of 

riparian restoration. 

  

Conservation Needs 

 

The draft recovery plan for the vireo identifies a minimum of 11 metapopulations to be conserved 

in order to recover the species, including the Santa Ana River metapopulation. The primary goals 

of the draft recovery plan are to: 1) maintain stable or increasing vireo metapopulations, each 

consisting of several hundred or more breeding pairs, 2) protect and manage riparian and adjacent 

upland habitats within the historic range of the vireo, 3) control non-native plant species, 4) control 

cowbird parasitism, and 5) conduct habitat restoration. 

 

The overall positive population trend for vireo since its listing is primarily due to efforts to reduce 

threats such as wholesale loss and degradation of riparian habitat and cowbird parasitism. Cowbird 

parasitism has been greatly reduced in managed populations, but remains a threat to breeding 

vireos range wide. Several large, regional habitat conservation plans in southern California have 

addressed the effects of urban development on this species. These plans are expected to provide 

long-term protection of core occurrences of vireos in western Riverside, southern Orange, and San 

Diego counties. The control of Arundo has been effective at improving habitat since the listing of 

the vireo. Continued control will be needed to achieve local eradications and to address invasions 

by other exotic plants that continue to degrade existing riparian habitat. Shot-hole borer beetles are 

a new threat to the health of riparian forests, and programs to reduce the impacts of the beetles are 

still being developed as we learn more about their life history and natural predators. 

 

Critical Habitat 

 

The Service designated critical habitat for the vireo on February 2, 1994 (FR), in 10 areas 

encompassing approximately 38,000 acres in southern California, including the Santa Ana River in 

San Bernardino and Riverside Counties. About 49 percent of the vireo population in the United 

States occurs within these 10 areas. The proposed Projects are located within vireo critical habitat 

in the Prado Basin and portions of the Santa Ana River upstream of the Prado Basin (ending at the 

River Road Bridge). Critical habitat for the vireo includes floodplains below 543 feet in the Prado 

Basin and all appurtenant vegetation. 

 

Primary constituent elements (PCEs), which have recently been renamed physical and biological 

features, are used to designate critical habitat in accordance with section 3(5)(A)(i) of the Act and 

regulations at 50 CFR 424.12. The physical and biological features for vireo that may be found 

within the vicinity of both projects’ action areas include those features that support feeding, 

nesting, roosting and sheltering for vireo. These habitat features can be described as riparian 

woodland vegetation that generally contains both canopy and shrub layers, and includes some 

associated upland habitats. Vireos meet their survival and reproductive needs (food, cover, nest 

sites, nestling and fledgling protection) within the riparian zone in most areas. In some areas, they 

also forage in adjacent upland habitats.  
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Activities that disturb or remove the physical and biological features within proposed critical 

habitat areas may constitute destruction or adverse modification of critical habitat. In the case of 

the vireo, these activities include: (1) Removal or destruction of riparian vegetation. (2) Thinning 

of riparian growth, particularly near ground level. (3) Removal or destruction of adjacent chaparral 

or other upland habitats used for foraging, and (4) Increases in human-associated or human-

induced disturbance. General threats to vireo critical habitat include habitat loss through urban 

development and related land-use practices, water diversions, dams, intensive recreation, and 

introduction of nonnative vegetation. Vireo habitat within the Prado Basin is also affected by dam 

operations of flood control and water conservation. Holding floodwaters for extended periods may 

eliminate understory vegetation that is an essential element of vireo nesting habitat. Despite this, 

survey information collected since 1986 indicates that riparian habitat that supports successful 

vireo nesting activities is present throughout Prado Basin and in its tributaries (Hoffman and 

Zembal 2016).  

 

Yellow-Billed Cuckoo Proposed Critical Habitat 

 

Proposed critical habitat for the western distinct population segment of the cuckoo was published 

in the federal register on August 15, 2014 (79 FR 158). Critical habitat is currently proposed to 

encompass approximately 4,406 acres in Prado Basin and in the Santa Ana River upstream to just 

before Hamner Avenue, which is Critical Habitat Unit 6, or CA-6. Approximately 1,300 acres, or 

30 percent, of this area is in Federal ownership managed by the Corps, and 3,106 acres, or 70 

percent, of proposed unit CA–6 is owned and managed by the OCWD. Prado Basin is important to 

the conservation of the species because it is the largest remaining block of riparian habitat in this 

region into which a recovering cuckoo population can expand, and the only remaining site in 

southwestern California where the species has recently nested. The area also provides a movement 

corridor between larger habitat patches (Service 2014a). The proposed Prado Basin critical habitat 

unit is one of 80 critical habitat units proposed for the cuckoo, that total an area of approximately 

546,335 acres located in 9 western states (Service 2014a). 

 

The physical and biological features for cuckoo critical habitat are: (1) Riparian woodlands with 

mixed willow-cottonwood vegetation that contain habitat for nesting and foraging in contiguous or 

nearly contiguous patches that are greater than 352 feet in width and 200 acres or more in extent. 

These habitat patches contain one or more nesting groves, which are generally willow-dominated, 

have above-average canopy closure (greater than 70 percent), and have a cooler, more humid 

environment than the surrounding riparian and upland habitats; (2) Presence of a prey base 

consisting of large insect fauna (for example, cicadas, caterpillars, katydids, grasshoppers, large 

beetles, dragonflies) and tree frogs for adults and young in breeding areas during the nesting 

season and in post-breeding dispersal areas; and (3) River systems that are dynamic and provide 

hydrologic processes that encourage sediment movement and deposits that allow seedling 

germination and promote plant growth, maintenance, health, and vigor (e.g. lower gradient streams 

and broad floodplains, elevated subsurface groundwater table, and perennial rivers and streams). 

This allows habitat to regenerate at regular intervals, leading to riparian vegetation with variously 

aged patches from young to old (Service 2014a). 
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Hydrological elements and processes can be managed to benefit riparian systems. Streamflows can 

be restored by managing dams to mimic the natural hydrology to the greatest extent possible, and 

to support the health and regeneration of native riparian shrub and tree vegetation. Reservoirs can 

be managed to reduce prolonged flooding of riparian habitat in the flood control drawdown zone, 

reducing loss of, and damage to native riparian vegetation. Restoring or mimicking natural 

hydrological regimes to foster germination and growth of native plant species is important. 

Improving timing of water drawdown in reservoirs to coincide with seed dispersal and germination 

of native species can be effective in restoring native riparian vegetation (Service 2014a).  

 

The Service is considering excluding CA-6 from the final critical habitat designation because 98 

percent of the modeled area within Prado Basin falls within the Western Riverside Multiple 

Species Habitat Conservation Plan (MSHCP). Of this, 92 percent of the modeled area is designated 

as “Public/Quasi-Public” or PQP lands under the MSHCP. PQP lands are pre-existing natural and 

open space areas that fall under multiple uses. The additional 6 percent is classified as “Additional 

Reserve Lands” which are not fully mapped or precisely delineated but are textual descriptions of 

habitat necessary to meet the conservation goals for all covered species within the boundaries of 

the ‘‘MSHCP Conservation Area’’ and are determined as implementation of the MSHCP occurs. 

However, it should be noted that neither the Corps nor OCWD are permittees under the MSHCP 

and therefore are under no obligation to go through MSHCP processes. Furthermore, the Prado 

Basin is considered an “important core area” for the cuckoo in the MSHCP. OCWD’s ongoing 

conservation programs to benefit the vireo and flycatcher, such as Arundo removal, are also 

expected to benefit the cuckoo.  

 

Coastal California Gnatcatcher 

 

The Service listed the gnatcatcher as threatened on March 30, 1993 (Service 1993a). We 

designated critical habitat for gnatcatcher on October 24, 2000 (65 FR 63680 - 63743) and we 

revised that designation on December 19, 2007 (72 FR 72010 - 72213). The status of the 

gnatcatcher is described in detail in the latest five-year review for this species (Service 2010a). 

Please refer to the above documents for detailed information on the habitat affinities, life history 

requirements, status and distribution, threats, and conservation needs of the gnatcatcher. These 

documents can be found at: 

http://ecos.fws.gov/speciesProfile/profile/speciesProfile.action?spcode=B08X 

 

Santa Ana Sucker 

 

The following section summarizes information about the legal status and biology of sucker. This 

information is drawn from the following documents which provide more-detailed information on 

the range-wide status, threats, and conservation needs of this species, please refer to the final rule 

on listing Santa Ana sucker (Service 2000a), the final rule designation of critical habitat for sucker 

(Service 2010b) at https://www.gpo.gov/fdsys/pkg/FR-2010-12-14/pdf/2010-30447.pdf#page=2, 

the Santa Ana sucker (Catostomus santaanae) five-year Review: Summary and Evaluation (Service 

2011) at http://ecos.fws.gov/docs/five_year_review/doc3616.pdf, and the Recovery Plan for Santa 

Ana Sucker (Catostomus santaanae) (Service 2017b) at 

https://ecos.fws.gov/docs/recovery_plan/20170228_Final%20SAS%20RP%20Signed.pdf. 

http://ecos.fws.gov/speciesProfile/profile/speciesProfile.action?spcode=B08X
http://ecos.fws.gov/speciesProfile/profile/speciesProfile.action?spcode=B08X
https://www.gpo.gov/fdsys/pkg/FR-2010-12-14/pdf/2010-30447.pdf#page=2
https://www.gpo.gov/fdsys/pkg/FR-2010-12-14/pdf/2010-30447.pdf#page=2


Mr. Eduardo T. De Mesa (FWS-WRIV-09B0192-18F0101)     26 

 

  

Listing Status 

  

The sucker was listed as threatened on April 12, 2000 (Service 2000a). In our most recent five-

year Review we recommended no change in listing status (Service 2011). 

  

Habitat Affinities 

  

The sucker generally inhabits perennial streams that are naturally subject to periodic, severe 

flooding. Water-depth can range from a few inches to several feet and with currents from slight to 

swift; in-stream gradient is typically less than 7 degrees. The presence of coarse substrates (gravel 

and cobble) is important to create suitable foraging habitat for suckers, and a combination of 

shallow riffle areas and deeper runs and pools provides optimal stream conditions for these fish. 

  

Suckers use different substrate types as they develop through each life stage (i.e., from eggs to 

larval, small juvenile, juvenile, and adult fish). For example, the presence of gravel beds is 

important to egg laying, silt and sandy substrate are important during early fish development, and 

gravel/cobble substrates are important to adult fish. Coarse substrate, like larger gravel and cobble 

provide substrate for native algae, which are sucker’s primary food source. Suckers prefer areas 

with in-stream or bank-side riparian vegetation to provide shade and cover especially for larvae 

and juvenile fish; vegetation cover is less important for larger, adult fish when deeper pools and 

riffles are present. Open, unvegetated stream-reaches with shifting, sandy substrates are typically 

less suitable habitat for sucker as little, if any forage will develop there and water typically slows, 

becomes more shallow, and hence, warmer in these areas. Suckers are most abundant in 

unpolluted, clear water at temperatures that are typically less than 72 degrees Fahrenheit (Moyle 

2002), although they tolerate water quality variables that are outside of the preferred range (e.g., 

wastewater-dominated river and water temperatures in excess of 86 degrees Fahrenheit). 

  

Life History 

  

Sucker feed on algae, diatoms, and detritus scraped from rocks and other hard surfaces. Aquatic 

insects are also a small component of their diet (Greenfield et al. 1970, Haglund et al. 2003). The 

relative abundance of the sucker appears to decrease with increasing numbers of exotic fish 

including tilapia, green sunfish, largemouth bass, common carp, channel catfish, and others, which 

are potential predators, and competitors of the sucker (Swift 2001, Saiki 2000). 

  

They typically spawn in the first spring following hatching. Spawning generally begins in mid-

March, peaks in April, and concludes by early July, although spawning has been noted as early as 

February and as late as August in the Santa Ana River. Spawning takes place over gravel riffles 

where fertilized eggs adhere to substrate and hatch within 360 hours (15 days). Reproduction and 

development of the sucker was investigated by Greenfield et al. (1970) using specimens collected 

from the Santa Clara River. The fecundity of females was determined to be linearly related to body 

weight and ranged from 4,423 to 16,151 eggs. The demersal (on the stream bottom), adhesive eggs 

hatch larva approximately 7 millimeters in total length. At approximately 16 millimeters in size, 

the larval mouths become subterminal (oriented down) and the larva transform into juveniles. 
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Status and Distribution 

  

Santa Ana sucker are located in four watersheds but the listed entity is confined to three 

watersheds in southern California: (1) Santa Ana River in San Bernardino, Riverside, and Orange 

counties; (2) San Gabriel River in Los Angeles County; and (3) Big Tujunga Creek, a tributary to 

the Los Angeles River in Los Angeles County (Service 2000a). Historically, suitable streams have 

been subject to periods of severe flooding as well as extended drought conditions typical of 

southern California weather (Service 2014b). At the time of listing we estimated that the historical 

range of the species had been reduced by at least 70 percent in each watershed and that the range 

and distribution of sucker was primarily limited by habitat modifications attributed to urbanization 

(e.g., dams, road crossings, cement-lined channels) (Service 2000a). The threats identified at the 

time of listing have not abated, but have increased, thereby making the species more vulnerable to 

extinction (Service 2011). The primary threat to sucker is habitat loss, degradation, and 

modification through hydrological modifications range wide. Additionally, isolation by impassable 

barriers or unsuitable habitat limits gene flow within and between watersheds, thus increasing the 

vulnerability of small populations to a range of stochastic environmental and genetic factors 

(Service 2014b). 

  

Sucker were historically documented throughout the upper and lower portions of the Santa Ana 

River watershed, including the mainstem from near the current location of Seven Oaks Dam to 

approximately 14 miles below Prado Dam and multiple tributaries including upper tributaries (e.g., 

City Creek), and lowland tributaries (e.g., Warm Creek, Lytle Creek, Rialto Channel, Evans Lake 

drain, Tequesquite Arroyo, Sunnyslope Creek, Anza Park drain, and Chino Creek) (Service 

2014b). In contrast to the species’ range in the Los Angeles and San Gabriel Rivers, where the 

extant populations are in the upper portions of the watershed, the species is confined to the 

lowlands of the Santa Ana River watershed. Barriers to migration restrict the range of sucker to 

approximately 34 miles from South La Cadena Drive to near Imperial Highway (California State 

Route 90). The extent of habitat suitable for spawning in the mainstem varies from year to year but 

ranged from approximately 2.0 miles (measured in 2014) to 8.2 miles (measured in 2016) above 

Prado Dam between 2006 and 2016 (Service 2017). Few occurrence records since 2000 and no 

evidence of spawning suggest the species is doing extremely poorly downstream of Prado Dam 

(Service 2014b). The species is also known to occupy tributaries within this range, including 

Rialto Channel, Tequesquite Arroyo, Sunnyslope Creek, and Anza Park drain. 

 

USGS began conducting annual Native Fishes Surveys in the Santa Ana River in 2015. The 

focused survey area includes the upper 4 miles of the perennial stream (Brown and May 2016, 

2017). These surveys provide population estimates of sucker from Rialto Channel downstream to 

near Mission Boulevard. In 2015 the reach of the river upstream of Riverside Avenue Bridge 

contained the largest population of sucker within the Santa Ana River watershed. Over 90 percent 

of the 6,802 fish estimated in that survey were found in one riffle/pool complex located 

approximately one mile downstream from the Rapid Infiltration and Extraction (RIX) wastewater 

treatment facility discharge location. In 2016, sucker were more abundant (8,971 estimated fish) 

and more evenly distributed in the survey area than in 2015.   
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In both survey years sucker were found commonly utilizing depths between 1 and 2 feet (35 and 

60 centimeters) and flow velocities ranging from 1.6 to 3.3 feet per second (0.5 and 1 meter per 

second), with minimum and maximum usage measured between 1 and 4 feet (30 and 120 

centimeters) in depth and 0.7 and 5.2 feet per second (0.2 and 1.6 meters per second) flow velocity 

(Brown and May 2016). Current conditions indicate the species is generally limited by a low 

abundance of patchily distributed appropriate microhabitat (gravel/cobble substrate) in the 

mainstem of the Santa Ana River. Microhabitats with deeper areas of scour and associated 

structure (vegetation, woody debris, or boulder) tend to provide conditions favored by sucker 

(Brown and May 2016). 

 

Despite numerous survey efforts (Haglund and Baskin 2004; RCRCD 2005, 2010; Baskin and 

Haglund 2008; Entrix, Inc. 2005; ECORP 2009; Mills pers. comm. to C. Medak, 2012; GEI 2012), 

very few sucker have been observed in Reach 9 downstream of Prado Dam since 2001. Five Santa 

Ana suckers were collected in the old Prado Dam outlet channel, immediately upstream from the 

Reach 9, Phase 2A project area, and one was located in the Green River Golf Club Embankment 

Project area. Although the section of river below Prado Dam has large, coarse substrate it has poor 

water quality (high turbidity), large numbers of exotic predatory fishes, and may have limited 

habitat for juvenile sucker (i.e., larvae and small juvenile fish). Currently, all aquatic habitat below 

Prado Dam is considered poor quality habitat for sucker. 

 

Threats to the Species 

  

The final rule listing the species (Service 2000a) identified the following threats to sucker: habitat 

destruction, natural and human-induced changes in stream flow, urban development and related 

land-use practices, intensive recreation, introduction of nonnative competitors and predators, and 

demographics associated with small population size. The five-year review for sucker (Service 

2011) and the sucker recovery outline (Service 2012a) identified the following threats to sucker: 

(1) modification, fragmentation, and loss of habitat attributable to (a) dams, (b) changes in water 

allocations, and (c) other hydrological modifications; (2) water quality degradation; (3) impacts to 

habitat due to recreation; (4) wildfire; and (5) potential effects of non-native vegetation and 

predators. We believe the primary threat to sucker is range wide modification, fragmentation, and 

loss of habitat through hydrological modifications. A detailed evaluation of all threats is included 

in the 2011 five-year review and in the Sucker Recovery Plan (Service 2011, and 2017b, 

respectively). 

  

Wastewater-dominated rivers, like the Santa Ana River, are subject to increased inputs of regulated 

contaminants including inorganics (e.g., chlorine, nitrates, ammonia, sulfides and metals), 

plasticizers, organochlorine insecticides, polynuclear aromatic hydrocarbons, solvents, and non-

ionic detergent metabolites. Wastewater-dominated rivers are also subject to inputs of unregulated 

or "emerging" contaminants including new generation pesticides, steroids and hormones, personal 

care products, prescription and non-prescription drugs, antibiotics, household disinfectants, insect 

repellants, fire retardants and others (Service 2011). It is not known if these substances have 

effects on water quality (habitat) or suckers at any life stage. 
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Conservation Needs 

  

Since listing, surveys for sucker have been conducted in various portions of its range. Species-

specific projects have also been conducted in each of the three watersheds where sucker occur. 

There have been studies exploring life history parameters, population dynamics and demographics, 

habitat assessments, environmental conditions, possible restoration sites, and potential 

reintroduction opportunities. These studies have been important for making decisions regarding the 

status of the species and the current conditions within each of the watersheds. Other activities have 

also occurred for the benefit of sucker, such as removal of nonnative vegetation and nonnative 

predators. Examples of these activities and past research are listed in the sucker recovery plan 

(Service 2017b). Recovery of sucker is being undertaken through on-the-ground recovery actions, 

implementation of management plans, and active collaboration with partners under sections 7 and 

10 of the Act. 

  

Critical habitat 

  

In 2010, we designated three critical habitat units that include approximately 9,331 acres of 

Federal, State, local, and private land in the Santa Ana River (Unit 1; San Bernardino, Riverside, 

and Orange counties), the San Gabriel River (Unit 2; Los Angeles County) and Big Tujunga Creek 

(Unit 3; Los Angeles County) (Service 2010). Each critical habitat units is intended to support a 

population of sucker in a functioning hydrologic system with suitable water quality, water supply, 

and coarse sediments. The designation lists the following physical and biological features for 

sucker: (1) a functioning hydrological system within the historical geographic range of sucker that 

experiences peaks and ebbs in the water volume (either naturally or regulated) that encompasses 

areas that provide or contain sources of water and coarse sediment necessary to maintain all life 

stages of the species, including adults, juveniles, larvae, and eggs, in the riverine environment; (2) 

stream channel substrate consisting of a mosaic of loose sand, gravel, cobble, and boulder 

substrates in a series of riffles, runs, pools, and shallow sandy stream margins necessary to 

maintain various life stages of the species, including adults, juveniles, larvae, and eggs, in the 

riverine environment; (3) water depths greater than 1.2 inches (3 centimeters) and bottom water 

velocities greater than 0.01 feet per second (0.03 meters per second); (4) clear or only occasionally 

turbid water; (5) water temperatures less than 86 degrees Fahrenheit (30 degrees Centigrade); (6) 

instream habitat that includes food sources (such as zooplankton, phytoplankton, and aquatic 

invertebrates), and associated vegetation such as aquatic emergent vegetation and adjacent riparian 

vegetation to provide shading to reduce water temperature when ambient temperatures are high, 

shelter during periods of high water velocity, and protective cover from predators; and (7) areas 

within perennial stream courses that may be periodically dewatered, but that serve as connective 

corridors between occupied or seasonally occupied habitat and through which the species may 

move when the habitat is wetted. 
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ENVIRONMENTAL BASELINE 

 

Action Area 

 

The implementing regulations to section 7(a)(2) of the Act describe the action area to be all areas 

affected directly or indirectly by the Federal action and not merely the immediate area affected 

by the project (50 CFR § 402.02). The action area is the area of potential direct or indirect effects 

of the proposed action and any interrelated or interdependent human activities; the direct and 

indirect effects of these activities include associated physical, chemical, and/or biological effects 

of considerable likelihood (Service and NMFS 1998). Indirect effects are those that are caused 

by the proposed action and are later in time but are still reasonably certain to occur (50 CFR § 

402.02, Service and NMFS 1986). Analyses of the environmental baseline, effects of the action 

on the species and designated critical habitat, cumulative effects, and the impacts of the 

incidental taking, are based upon the action area as determined by the Service (Service and 

NMFS 1998). 

 

Regulations implementing the Act (50 Federal Register §402.02) define the environmental 

baseline as the past and present impacts of all Federal, State, or private actions and other human 

activities in the action area. Also included in the environmental baseline are the anticipated 

impacts of all proposed Federal projects in the action area that have undergone section 7 

consultation and the impacts of State and private actions that are contemporaneous with the 

consultation in progress. 

 

The Corps has conducted hydrological modelling to analyze the effects of these projects in the 

Santa Ana River between the River Road Bridge crossing and the Weir Canyon Road crossing at 

the southern terminus of Reach 9 (below Prado Dam). The area of direct effects for the Planned 

Deviation is the area within Prado Basin between elevations 470 and 505 feet. Based on the 

hydrological modelling performed, it was determined that the area of indirect effects is occupied 

vireo habitat in elevations above 505 feet in Prado Basin and includes the Santa Ana River to the 

River Road Bridge crossing (elevation 530 feet). 

 

For the Demonstration Project, the area of direct effects includes the sediment removal channel, 

the sediment storage site, and the project access road. The area of indirect effects for the 

Demonstration Project is within the Santa Ana River upstream to where headcut sediment 

migration ends (which will be determined by the monitoring of this project).  

 

Prado Basin/Upstream of Prado Dam 

 

There are four major tributaries that drain into the Prado Basin; Santa Ana River, Chino Creek, 

Cucamonga Creek (which flows into Mill Creek) and Temescal Wash. All of these water bodies 

converge behind Prado Dam. The biological setting in the Prado Basin is significantly influenced 

by the presence of Prado Dam. Perennial water is present throughout much of the Prado Basin 

because of a combination of surface water, storm flow accumulation held in the reservoir, 

treatment plant effluent, and irrigation runoff. During summer months the surface flows are 

substantially reduced, but are typically still present. 
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Prado Basin contains a mixture of biological communities and habitats, including cottonwood/ 

willow riparian forest, riparian scrub, herbaceous riparian, freshwater ponds, freshwater marsh, 

and riverine. Riparian forest is the most dominant wetland habitat in the Prado Basin. The 

dominant plant species within the riparian forest are black willow (Salix goodingii), arroyo 

willow (Salix lasiolepis), Fremont cottonwood, (Populus fremontii), eucalyptus (Eucalyptus 

spp.), western sycamore (Platanus racemosa), and mulefat (Baccharis salicifolia). 

 

The riparian habitat within Prado Basin is a dynamic community that is dependent upon periodic 

flooding. Winter flows create areas of scour and sedimentation that cycle the community back to 

earlier successional stages. Periodic floods of large magnitude and migration of the river channel 

lay down fresh alluvial deposits where seeds can germinate and plant roots can take hold. Prado 

Basin contains an expansive riparian forest. At lower elevations in Prado Basin, the riparian 

forest coverage is nearly complete with an overstory of trees reaching as high as 50 feet and an 

understory of both native vegetation and non-native vegetation. At the higher elevations in Prado 

Basin, the forest is patchier and the understory has a higher proportion of non-native vegetation. 

 

The majority of the Planned Deviation action area within Prado Basin (up to River Road on the 

Santa Ana River) consists of cottonwood/willow riparian vegetation, which is the preferred 

habitat for vireo, flycatcher, and cuckoo. This type of habitat accounts for approximately 53 

percent, or 2,390 acres of the area above the dam. Approximately 425 acres of this occurs 

between the elevations of 498 and 505 feet. Disturbed areas and non-native vegetation such as 

Arundo, and eucalyptus are also present in this area. Small portions of the higher terraces contain 

mixed coastal sage scrub. OCWD-constructed wetlands, which serve as created wildlife habitat, 

comprise approximately 458 acres within Prado Basin. 

 

The segment of the Santa Ana River extending from the River Road Bridge crossing downstream 

into Prado Basin can be divided into two sub-segments. The upper segment, extending from 

River Road Bridge downstream to the south and west is approximately 10,000 feet, and is 

typically a well-defined channel composed of primarily sand channel slopes and a sand riverbed. 

The riverbed gradation ranges from very fine sand to coarse sand with occasional briefly exposed 

intermittent gravel deposits. This segment of the Santa Ana River receives high amounts of 

sediment deposition and can move laterally during normal flows (N. Scheevel, pers. comm. 

2017). The slope of the river in this location typically ranges from 0.003 to 0.0001, depending on 

sedimentation and river flow conditions. The segment of the Santa Ana River extending from 

10,000 feet below River Road Bridge, south and west 7,000 feet to Prado Dam generally flows in 

a series of braided streams meandering towards the Prado Dam outlet. The braided streambeds 

and stream bank gradations are composed of a higher silt and clay content than what is present in 

the upper segment above Prado Basin. 

 

Conditions within the upper Santa Ana River watershed (above Prado Basin) have resulted in a 

substantial decrease in base flows since water conservation activities were first examined 

approximately 20 years ago. Upper watershed conservation efforts, expansion and reoperation of 

upper watershed flood control and recharge facilities, better management of nuisance flows 

created by urban runoff, and increased recycled water reuse in the upper watershed have 

decreased the base flow from 260 cfs in 2000 to 70-80 cfs in 2015. 
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The Service first consulted on enlarging Prado Basin by making improvements to Prado Dam 

and spillway on October 1, 1980 (Santa Ana River Project, 1-1-80-F-75). However, this 

biological opinion primarily discussed effects to species at the mouth of the Santa Ana River and 

no additional details were given on dam construction. On June 22, 1989 (1-6-88-F-6), we 

analyzed the effects of raising Prado Dam, as well as the acquisition and management of the 

Santa Ana Canyon below Prado Dam. Proposed improvements to the dam included 1) raising the 

existing dam from elevation 566 feet to 594 feet; 2) construction of a new intake structure and 

outlet2 conduits; 3) raising the spillway sidewalls from 566 feet to 596 feet with containment 

dikes on each side of the spillway entrance; 4) construction of a dike along the Santa Fe Railway 

from the existing spillway to Pomona Rincon Road; 5) raising a portion of the existing Highway 

71 to an elevation of 594 feet; and 6) construction of ring dikes around the Corona Sewage 

Treatment Plant, Alcoa Aluminum Plant, Corona National Housing Tract, and the California 

Institute for Women. (The Alcoa Dike and raised spillway have not been constructed yet.) It was 

estimated that the Prado Basin would be inundated to 500 feet every four or five-years between 

April 1 and September 1 (when habitat is needed as vireo nesting substrate), and would reach a 

maximum elevation of 508 feet once during the 100-year life of the project. Effects were 

analyzed for inundation above 500 feet during the spring/summer period for slightly less than 

four days every five years, due to dam operations. 

 

The periodic loss and disruption of a total of 133 acres of suitable vireo habitat a portion of 

which was occupied, located between elevation 490 feet and 500 feet due to spring/summer 

inundation was to be compensated for by the establishment of 133 acres of similarly structured 

habitat, which was to be established above 500 feet in elevation within the Prado Basin. Basic 

revegetation requirements included the creation of a dense foliage layer in the understory 

comprised of mulefat over about 25 percent of the compensation area(s). The mulefat was to be 

grown interspersed with and along the edges of canopy trees comprised mostly of black willows. 

The Corps was to fund and implement a monitoring program for this area and control invasives, 

such as Arundo, as well as fund a management and monitoring program for vireo, which was to 

include the alleviation of cowbird parasitism. These commitments were later superseded by a 

Cooperative Agreement signed in 1994 between the Corps, the Service, and OCWD and 

summarized in the 1995 biological opinion 1-6-95-F-28 (below). No take for vireo was 

authorized, as birds were not expected to be present when water was held for flood control 

purposes. We determined that this project was not likely to jeopardize the continued existence of 

the vireo. 

 

The Corps and the Service again consulted on December 5, 2001 (Service 2001; FWS-SB-909.6) 

on the raising of Prado Dam and making associated improvements including a new intake 

structure and outlet conduits in the dam. Potential effects to vireo and its critical habitat, 

flycatcher, and sucker were analyzed. The modified dam was to protect against a 190-year flood 

event and have a controlled outflow capacity of 30,000 cfs. The 2001 consultation addressed the 

construction of new dikes, floodwalls, and intermittent levee and bank protection, both above 

and below the dam. It also addressed anticipated changes in dam operations with the increased 

                                                           
2 The new outlet structure is located 10 feet higher than the original outlet. 
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capacity provided by the raised dam and new outlet structure, including changes in discharge 

rates and the inundation area. The Orange County Flood Control District was responsible for 

acquiring all property or obtaining a flood easement between 556 and 566 feet elevation in 

conjunction with the raising of the dam. Conservation measures included additional cowbird 

trapping, restoration of temporarily disturbed areas, creating new habitat for each acre 

permanently destroyed, biological monitoring for sucker during stream diversion, and 

contributing to Arundo removal. Take was authorized for 31 pairs of vireo downstream of the 

dam, and 13 suckers downstream and 30 suckers upstream of the dam. We determined that the 

proposed actions would not jeopardize the continued existence of the vireo, flycatcher, or sucker, 

nor adversely modify the vireo critical habitat. Subsequent amendments have been issued to 

address changes to the project (e.g., additional flood protection components) and associated 

conservation measures and unanticipated effects to listed species (Service 2012b; FWS-

SB/WRIV /OR-08B0408-II F0551).  

 

The first biological opinion pertaining to water conservation within the Prado Basin was issued 

on February 25, 1993 (Service 1993b; 1-6-93-F-7). This opinion addressed impacts to vireo from 

OCWD's phased water retention and conservation project in the Prado Basin. The top of the 

buffer pool was not to exceed 494 feet during the winter flood control season (then September 15 

to March 15) for water conservation purposes. Water was to be released up to 2,500 cfs if the 

pool was between 490 and 494 feet. If it was expected to exceed 494 feet due to an incoming 

storm, the maximum, safe rate the water could be released at was 5,300 cfs, until the buffer pool 

reached 494 feet again. During the non-flood season, water was not to exceed 490 feet in 

elevation for water conservation purposes. Whenever possible, outlet flows were to be reduced to 

600 cfs or less to allow OCWD to capture discharges in the spreading grounds and recharge 

basins downstream. In order to minimize potential impacts to vireo, the OCWD funded a vireo 

monitoring and management program for the life of the project, as well as dedicated a 124-acre 

plot for habitat creation and restoration and removed approximately 40 acres of Arundo from 

OCWD property to benefit the riparian habitat for vireo. The project called for the eventual, 

phased conservation of water up to an elevation of 505 feet from March 1 to September 30. The 

Corps and OCWD were to create 228 acres of vireo habitat (and 278 acres of wildlife habitat) as 

compensation once water was conserved to 505 feet. Take of up to 23 pairs of vireo were 

authorized for the life of the project. We concluded that the project was not likely to jeopardize 

the continued existence of the vireo. 

 

On February 22, 1994, we issued an amendment to the 1993 opinion. By 1994, a minimum of 83 

acres of vireo habitat had been created by OCWD, which allowed the pool to be raised to an 

elevation of 497 feet. By 1995, a minimum of 100 acres of vireo habitat had been created and 

that an elevation 498 was the allowed level for that year. However, before the onset of the 1995 

water conservation season, we recommended a change in habitat conservation and restoration 

strategies, which was accepted by the Corps and OCWD. This change in compensation strategy 

reflected observations of continuing damage to native habitat caused by the uncontrolled spread 

of Arundo throughout the Santa Ana River watershed and the vulnerability of created habitats to 

the frequent, flood-induced damage. 
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The original restoration strategy called for the removal of Arundo at designated restoration areas 

and the subsequent planting of native riparian species. However, Arundo propagules were 

transported to the Prado Basin during years of heavy rainfall, where the alien plant invaded 

stands of native vegetation and areas that had been revegetated or restored. The proposed 

restoration alternative required the funding of an Arundo eradication program within the Santa 

Ana River watershed. We hypothesized that native species would be able to revegetate, either 

naturally or with minimal assistance, in areas cleared of Arundo. The restoration areas that were 

originally identified would still be revegetated, but over a longer period of time.  

 

On April 20, 1995, we issued a second biological opinion pertaining to water conservation within 

Prado Basin (Service 1995; 1-6-95-F-28). This opinion analyzed the effects of proposed water 

conservation to 505 feet between March 1 and September 30 on the newly listed flycatcher, as 

well as newly designated vireo critical habitat. OCWD proposed to accelerate the 

implementation of the phased water conservation project to 505 feet and the Service and Corps 

signed a Cooperative Agreement with OCWD formalizing this change in operations. Between 

March 1 and August 30 of each year, water was to be discharged from the dam at 500 cfs or that 

which equaled OCWD’s maximum recharge capacity, whichever was greater. OCWD 

incorporated additional conservation measures, which included contributing $1,000,000 to an 

Arundo removal fund. No additional take was authorized in this opinion. Least Bell's vireo 

mitigation completed thus far by OCWD had resulted in significant recovery of the species in 

Prado Basin. We determined that this project was not likely to jeopardize the continued existence 

of the vireo or flycatcher, nor result in the adverse modification of vireo critical habitat. 

 

The Service issued another biological opinion on February 10, 2000 (Service 2000b; 1-6-99-F-

75) to address subsequent proposed alterations to the operation of the dam on vireo, flycatcher, 

and vireo critical habitat, as well as potential impacts to the newly designated flycatcher critical 

habitat. In general, water releases from the dam were to be dictated by the Water Control Plan. 

During large flood events, releases were to be up to 5,000 cfs (or greater), which was the 

maximum non-damaging release rate to the downstream channel and structures (prior to 

reinforcing such structures). A release of 200 to 2,500 cfs would be made to not exceed 494 feet 

(Prado Basin’s buffer pool) during the flood season (October 1 to February 28). The reservoir 

could be maintained as high as 505 feet in elevation between March 1 and September 30, and 

during this time the running average outflow would be greater than or equal to 500 cfs. By 2000, 

the Santa Ana River Conservation Trust Fund (Trust Fund) and the Santa Ana Watershed 

Association (SAWA) were created, in part with the funds from OCWD. SAWA is a non-profit 

corporation run by a 5-member board with one representative each from the OCWD, and four 

Resource Conservation Districts. OCWD continued to implement an ongoing cowbird trapping 

and egg removal program, plant mulefat, and fund biologist positions to benefit the vireo and 

flycatcher. Take was authorized for the harassment of 10 vireos as a result of depredation, 

parasitism, or noise, and the harm of up to 90 pairs of (or 180 individual) vireos due to the 

periodic, temporary flooding, destruction, or degradation of occupied habitat. We determined 

that this project was not likely to jeopardize the continued existence of the vireo or flycatcher, 

nor result in the adverse modification of vireo or flycatcher critical habitat. 
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On July 1, 2002, the Service issued a biological opinion (Service 2002; FWS-WRIV-2102.3) to 

address the incremental effects from additional water conservation during the flood season to 

vireo, flycatcher, and their critical habitat, and to address the full project effects on the newly 

listed sucker. All conservation measures, and terms and conditions of previous biological 

opinions on water conservation operations remained in effect and were not superseded by the 

2002 opinion. This opinion allowed for the water conservation level during the flood season 

(October 1 to the end of February) to be raised from 494 to 498 feet. In addition to the 

conservation measures that were being implemented at the time, OCWD and/or the Corps agreed 

to acquire and protect in perpetuity, via a conservation easement, 37.2 acres within Prado Basin 

for restoration of riparian habitat, donate funds to the Trust Fund, and implement an eradication 

plan for exotic animals that compete with, or prey on sucker in Prado Basin. The Service 

authorized no new take for vireo or flycatcher, and authorized take of an unquantifiable number 

of suckers in the form of harm due to loss of breeding habitat downstream of Prado Dam and 

inundation effects to 2.2 to 4.8 acres of stream habitat behind the dam in the reservoir pool. We 

determined that this project was not likely to jeopardize the continued existence of the vireo, 

flycatcher, or sucker, nor result in the adverse modification of vireo or flycatcher critical habitat. 

 

The Corps and/or OCWD was to monitor vireo territories in Prado Basin within the 498 to 505 

foot elevation for a five-year period beginning with implementation of the project authorized 

within the 2002 biological opinion. The baseline number of vireo territories within this area was 

to be submitted to the CFWO for review and concurrence. If the number of vireo nesting 

territories showed a statistically significant (α ≥0.05) decline over the five-year period within 

these elevations, then the Corps and/or OCWD were to restore and protect in perpetuity an 

additional 37.2 acres of riparian habitat within Prado Basin and provide funding at a level to 

adequately implement, monitor, manage, and assure success of restored habitat area. This 

offsetting measure was unnecessary, as there was not a statistically significant decline in vireo 

nesting territories between 498 and 505 feet in the five years following implementation. 

 

We issued biological opinions FWS-SB-2371.2 and FWS-SB-2371.4 on April 30, 2002, and 

May 15, 2002, respectively, to the Corps for the River Road Bridge sand mining operations. The 

Section 7 consultation and later amendment analyzed the temporary loss of 22.5 acres of habitat 

in the river and 4.8 acres of temporary disturbance along the riverbank. In 2002 when these 

consultations occurred, no critical habitat had been designated for sucker. Incidental take of 20 

sucker captured per relocation event was authorized in the first biological opinion. The take 

authorization was increased to 315 fish to account for take associated the construction of Basin 1 

in the second biological opinion. In order to offset project impacts to sucker, sand berm 

construction was limited to the period between September 15 and April 30 and Riverside County 

Transportation Department was required to participate in the sucker program, where parties 

contributed funding to conduct recovery actions for sucker. We issued to the Corps a revision to 

the 2002 biological opinion for River Road bridge in 2010 (FWS-09B0283-10F0846), to address 

new unanticipated effects to sucker, and designated sucker critical habitat. Dewatering of a 33-

acre area of aquatic habitat was anticipated in order to conduct sediment removal activities. 

Incidental take, in the form of harm, was authorized for up to 70 sucker for the capture and 

relocation to outside of the work area. In order to offset project impacts to sucker Riverside 

County Transportation Department supplied cool groundwater to the river below the work area 
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in addition to measures included in the previous consultations. 

 

We issued an intra-Service biological opinion (FWS-WRIV-0870.19) on June 22, 2004, for a 

regional habitat conservation plan that covered 146 species, including vireo, flycatcher, cuckoo, 

gnatcatcher, and sucker, in the western portion of Riverside County. The Western Riverside 

Multiple Species Habitat Conservation Plan (MSHCP) addresses a wide range of public and 

private land uses. When the 2004 biological opinion was issued, critical habitat for sucker and 

cuckoo had not been designated, but vireo critical habitat was addressed. The MSHCP plan area 

includes the Riverside County portion of the Planned Deviation and sediment Demonstration 

Project action areas. We issued an amendment FWS-WRIV-11IB0266-11F0413 on September 

22, 2011, which addressed the effects of the MSHCP on designated sucker critical habitat and 

determined that the MSHCP would not adversely modify sucker critical habitat. 

 

We also issued a biological opinion to the Federal Highway Administration for the River Road 

Bridge Replacement Project (FWS-WRIV-2669.2) on March 11 2005. The River Road Bridge 

was widened and lengthened to minimize the potential for flood-related damage. 0.99 acres of 

riparian habitat was temporarily disturbed and 1.83 acres of sucker designated critical habitat 

was permanently affected. WE expected that up to 9 vireo territories could be impacted by this 

project. In order to offset project impacts to vireo and sucker, Riverside County Transportation 

Department conserved 8.17 acres of riparian habitat in the Santa Ana River watershed. 

  

Prior to 1996, wetlands within Prado Basin were leased to private parties for duck hunting and 

wildlife habitat. In 1996, OCWD received permit approval from the Corps to modify existing 

wetlands to serve as a natural water treatment facility to reduce nitrate concentrations in the 

Santa Ana River (1-6-94-F-47). The wetland treatment project provided for the diversion of up to 

50 percent of the base flow of Santa Ana River water for water quality treatment (nitrogen 

removal). In 2005, the Prado Constructed Wetlands were inundated by storm flows and required 

major reconstruction (FWS-WRIV-4623.1). Storm flows in 2010 again damaged the wetlands 

and diversion berm, which required the reconstruction and long-term maintenance of the 

structures (FWS-WRIV-11B0269-12F0166). The 2010 repair project involved removal of 

deposited sediment from the wetland ponds and diversion channel/conveyance channels, repair 

and rebuilding of levees and access roads, restoration of native plant habitat, and included 

maintenance and operations following facility repairs. The take of up to 100 sucker was 

authorized. Since 2007, rebuilding of the diversion berm has been performed on 11 occasions 

and one sucker was found and relocated in 2010 (Service 2012b). We determined that operation, 

repair and maintenance of the treatment wetlands are not likely to adversely affect sucker, vireo 

and flycatcher.  

 

The Service also issued a biological opinion on the Prado Mainstem and Santa Ana 

River Reach 9 Flood Control Projects and Norco Bluffs Stabilization Project, in regards to the 

vireo, flycatcher, and sucker on March 28, 2012 (FWS-SB/ WRIV/OR-08B0408-11F0551). This 

document summarized what had already been accomplished on the Santa Ana River Project and 

altered the standing conservation measures. It was determined that since the Corps could legally 

not contribute to the Trust Fund for the life of the Project, the Corps would remove a certain 

acreage of Arundo for each acre of riparian habitat temporarily or permanently destroyed, and 
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then transfer responsibility for management to SAWA or the project’s non-Federal sponsors for 

the life of the project. Conservation measures were amended to increase their conservation 

values for sucker, as well as riparian habitat in general, and included creating 10.9 acres of 

aquatic habitat for sucker below Prado Dam.  

 

OCWD began participating in the Santa Ana River watershed-wide Arundo Control Program in 

1995. Mitigation activities undertaken by the Arundo Control Program were largely 

accomplished in partnership with SAWA. Multiple partners are also involved in the efforts 

including the Service, the Corps, California Department of Fish and Wildlife (CDFW), Regional 

Water Quality Control Board, the counties, several cities, and many other individuals and 

organizations. Approximately 5,000 acres infested by Arundo and other weeds have been treated. 

Much of the upper watershed of the Santa Ana River and the major tributaries have been cleared 

of Arundo at least once and are under a regime of re-treatment as needed down to the vicinity of 

Hamner Road and OCWD property approximately four miles upstream of Prado Dam. 

 

In April of 2015, the Highway Fire burned about 1,000 acres of habitat in the Prado Basin 

including about 321 acres of Arundo on OCWD property. Almost immediately after the fire the 

Arundo began to re-sprout and invade additional acreage in the burn area. To prevent the re-

sprouting and spread of the Arundo, OCWD is implementing a five year Arundo treatment 

program within the 321-acre burn area on OCWD property. The first year of treatment was 

successful, and only some spot spraying is currently occurring to control the regrowth. The 

treated areas appear to contain anywhere between 5 to 70 percent native cover. The area with the 

least native recovery is where the fire burned hottest and most of the willows were killed. 

Overall, the Arundo removal in these areas is allowing native species to recover and increase the 

available habitat for vireo and other species. Vireo were detected in previously occupied areas 

during the 2016 and 2017 breeding seasons. 

 

OCWD has also recently offset potential sediment deposition from the previous two years 

(2015/2016 and 2016/2017 seasons) of one (1)-year planned deviations by removing 7,000 cubic 

yards of sediment from the Santa Ana River adjacent to the OCWD Diversion Channel and just 

downstream of River Road Bridge, in the late summer of 2017. They previously received 

approval (FWS-WRIV-11B0269-12F0166) to conduct routine maintenance activities at the 

Prado Wetlands which included the removal of up to 35,000 cubic yards of sediment annually 

from the diversion channel at the confluence with the Santa Ana River. The Prado Wetlands are 

located within the northern portion of the Prado Basin between Prado Dam and the River Road 

Bridge. The Prado Wetlands consist of approximately 46 individual ponds, 45 weir boxes and 

series of intervening dikes and maintenance roads and 1.25 miles diversion and conveyance 

channels that convey surface water flows through the wetland ponds. Sediment management in 

the diversion channel is necessary to maintain water flow to the wetlands because of deposition 

in the river. 

 

Least Bell’s Vireo and its Critical Habitat 

 

In 1986, the year the vireo was federally listed as endangered, only 19 pairs were recorded within 

the Prado Basin. Through coordinated efforts and partnership between OCWD, the Corps, the 
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Service, and others over the last three decades, the vireo has been saved from extirpation and 

greatly increased in numbers within the Prado Basin. By 1998, 345 territorial males and 270 pairs 

were recorded. 

 

Annual surveys conducted by OCWD and SAWA since 2001 have continued to document a 

substantial increase in the vireo population in the Santa Ana River watershed (Hoffman and 

Zembal 2016). In the Planned Deviation action area within Prado Basin the species reached a high 

of 600 territories in 2005 (Pike et al. 2016). Since then vireo numbers have fluctuated from year to 

year. The most recent survey (2017) found 549 territories in the action area of Prado Basin (per 

comment responses provided to us by OCWD and the Corps, December 11, 2017). 203 of these 

territories (approximately 37 percent) were below 505 feet in elevation. Of these, 108 territories 

were found between 466 and 498 feet in elevation (approximately 20 percent of the total) and 95 

territories were located between 498 and 505 feet (approximately 17 percent of the total). On 

average, between 1999 and 2017, 33 percent of vireo nested below 505 feet, with 16 percent of the 

territories between 498 and 505 feet. 

 

In 2016, the first two male vireos were detected on March 15, and the first female was documented 

on March 22 (Pike et al. 2016). This date is a little early for returning males, but is consistent with 

the early return dates observed in the last four years. Most males arrive by mid-April at the latest 

(J. Pike pers. communication 2017). In previous years, when vireos return late a significantly 

smaller number of vireos is documented for the year. This occurred in 2006, 2011, and 2012 (Pike 

et al. 2016). It is difficult to know the reason(s) this may occur. Poor conditions in overwintering 

habitat, storms, or other factors could all play a roll, and we are unclear if this is merely a 

correlation or if there are causative factors at play. The first nest of the 2016 season was likely 

begun on or before March 27 (Pike et al. 2016), which is on par with the past several years. 

 

Data collected show an apparent trend of fewer pairs (i.e. observed female vireos) and 

reproductive success (i.e. observed fledglings) since the early 2000s. For instance, the 2016 data 

show approximately half of the pairs (N=208) detected during the record 2004 high (N=413). The 

2016 data also exhibit approximately half of the fledged young (N=328) as that recorded for the 

2004 record high (N=767) (Pike et al. 2016). However, the data may be misleading. OCWD 

biologists who have been studying the population since the late 1980s feel this is partly attributable 

to the substantial increase in the Prado vireo population; although OCWD has increased their 

monitoring staff since this time, the marked increase in birds increases the difficulty in tracking 

each pair and nest as closely as in previous years. Therefore, the presence of non-singing females 

and fledglings may be significantly under reported in the data. (Pike et al. 2016).   

 

Vireos most frequently nest in dense riparian understory dominated by mulefat and willow species. 

Of the 109 nests that were examined in Prado Basin in 2016, 53 percent were suspended in black 

willow, 29 percent were in mulefat, and 10 percent were in arroyo willow (Pike et al. 2016). 

Overall, 64 percent of vireo nests were placed in willows. On average, 51 percent of all vireo nests 

examined in Prado Basin between 1987-2016 were constructed in willows and 34 percent were 

suspended in mulefat (Pike et al. 2016). Vireos use black willows and mulefat as their nesting 

support and cover more frequently in Prado Basin than in other locations. This is, in part, because 

the frequently pooled water behind Prado Dam does not allow riparian species other than black 
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willow to thrive. Black willow is the most inundation-tolerant of the willows and has come to 

dominate the landscape within Prado Basin (Zembal et al. 1985). However, mulefat is mainly 

distributed around the higher margins of Prado Basin since it is intolerant of inundation (Zembal et 

al. 1985). As water levels have risen, the number of mulefat stands has declined, and efforts have 

been made by OCWD to replace them. Although these native plant restoration efforts are in place, 

the rate of vireo using mulefat as their nesting substrate has also declined. In the earliest years of 

this study, 41 percent of vireo nests were placed in mulefat, even though there were proportionally 

more black willows (Pike et al. 2016). In the recent particularly dry 2014 and 2015 seasons, the 

percentage of mulefat plants supporting vireo nests was greater (Pike et al. 2016). 

 

In certain years, vireo have had limited understory within much of Prado Basin due to prolonged 

inundation at the lower elevations. This has primarily occurred during years of heavy rainfall in 

late winter or early spring. When the understory is submerged, at least some percentage of vireos 

are forced into marginal habitat on the higher edges of their home ranges in order to avoid nesting 

over the flooded habitat. In 2000, the Service believed that late winter and early spring storms in 

1998 made habitats below 505 feet in elevation entirely unavailable to vireo, as water was held at 

or above this elevation from February 25 till May 31 of 1998 (Service 2000b). However, since 

vireos exhibit strong breeding site fidelity between years (Pike and Hays 2000), some individuals 

and pairs apparently do remain in the flooded habitat for at least part of the breeding season. In 

both 2005 and 2011, water flooded the lower elevations of vireo habitat in Prado Basin, but over 

100 males each year elected to establish territories in habitat that was flooded for all or most of the 

nesting season (Pike et al. 2005; Pike et al. 2011). The Service’s 2000 biological opinion (1-6-99-

F-75) stated that if vireo nests were imperiled by impounded water up to 505 feet, OCWD 

personnel would relocate the nests to higher elevations to prevent loss of eggs or nestlings. 

However, this precautionary measure was never found to be necessary or implemented. 

 

Vireos appear to place their nests higher above the ground when they return to flooding within 

their territory. In the 2005, 2006, and 2011 nesting seasons, a combined total of 16 nests were 

measured at 6.56 feet (2.0 meters), up to 15.09 (4.6 meters) above the ground (Pike at al. 2016). 

Biologists working within Prado Basin postulate that the water levels were likely significantly 

higher when nest-building was initiated, as previous nest height averages were recorded at 

approximately 3.74 feet (1.14 meters) from the ground, and these highly-placed nests were all 

located within a mature willow that was still flooded at its base when the measurements were taken 

(Pike et al. 2016). It is interesting to note that in Prado nests are constructed above one-meter-high 

on average, which is slightly higher than the recorded averages at other locations, which are all 

lower than one meter above the ground (Pike at al. 2016). Within the Prado Basin, vireo nests are 

usually placed at the lower edge of a horizontal belt of thick foliage (Zembal 1986).  

 

During the winter/flood season months, Prado Basin may currently be flooded to 498 feet for water 

conservation purposes (FWS-WRIV-2102.3; Service 2002), which is seven feet lower than the 

water conservation elevation proposed under the Planned Deviation. In previous analysis, the 

Service focused on the potential loss of understory due to prolonged inundation prior to the arrival 

of vireos in the spring. Because vireos depend on dense understory, the delay or loss of new 

foliage development after winter dormancy may affect the availability of habitat needed for 

nesting. Previous analyses have concluded flooded riparian habitats can degrade over time, 
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exhibiting vegetation mortality, a reduction in species diversity, and structural changes in the 

shrubby understory (1-6-99-F-75; Service 2000b). As both canopy and shrub layers are essential 

for vireo nesting and foraging (identified as physical and biological features in the critical habitat 

designation), it was of concern that some amount of habitat could be altered or permanently 

destroyed, leading to a redistribution of vireo territories and a marked increase in the use of non-

native and upland plant species for nest placement. Approximately 1,155 acres of designated vireo 

and proposed cuckoo critical habitat are currently below 498 feet (OCWD 2008). Our previous 

biological opinions determined that pooled water during the flood season would not directly affect 

vireo, as they are generally not present during the flood storage season in all but extreme water 

years; if the dam is operated only for flood control, Prado Basin would be mostly empty before the 

dormant riparian vegetation begins to leaf out. 

 

The draft recovery plan for the vireo (Service 1998) calls for the protection and management of 

riparian and adjacent upland habitat in each identified population/metapopulation site (including 

the Santa Ana River) and a reduction of threats to the extent that: 1) the species no longer needs 

significant human intervention to survive; or 2) if human intervention is necessary," ... perpetual 

endowments are secured for cowbird trapping and exotic plant (Arundo) control in riparian habitat 

occupied by least Bell's vireos." In addition to the intensive vireo monitoring and management 

efforts implemented by OCWD, impact minimization measures for previously implemented water 

conservation have included monetary contributions to establish a fund used to remove the Arundo 

from the Santa Ana River watershed, the creation of riparian habitat, and implementation of 

cowbird trapping in Prado Basin. These measures were to offset the anticipated loss of half the 

function and value of the vireo habitat between 494 and 505 feet. Incidental take for the vireo from 

the previous water conservation project included harm to 90 pairs, or 180 individuals, resulting 

from alteration to habitat from impounded water. 

 

Cowbird trapping conducted with funding provided in large part by the Corps, as part of the Santa 

Ana River Project, has helped increase vireo breeding success in Prado Basin by reducing the rate 

of nest parasitism from a high of 57 percent in previous years to finding no parasitism in the nests 

monitored in 2016. Cowbird trapping began in Prado Basin in 1986. Between 1986 and 2016, 

86,884 cowbirds have been trapped or otherwise removed from the Prado Basin (Pike et al. 2016). 

In 2016, 370 cowbirds were captured over 900 trap days in Prado Basin (Pike et al. 2016). 

OCWD’s cowbird management program has greatly reduced the incidence of vireo nest failure due 

to nest parasitism in and around Prado Basin. 

 

The polyphagous shot-hole borer beetle was first documented in Prado Basin in 2016, although it 

is likely that it infested trees prior to that year. Local biologists have found that arroyo willows and 

red willows (Salix laevigata) seem to be the most affected, which could further reduce the tree 

species diversity within Prado Basin. Portions of the northeast corner of Prado Basin, below River 

Road, exhibited complete dieback in 2016. The black willows appeared less impacted. Data is 

being collected from stakeholders to document the rate of dispersal along the leading edge of 

invasion, identify new occurrence locations, and record local abundance of the beetle. There are 

still many unknowns regarding the biology and spread of this pest, which makes controlling it 

difficult. 
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Designated vireo critical habitat includes all riverine and floodplain habitats with appropriate 

riparian vegetation in the Prado Basin below the elevation of 543 feet and upstream along the 

Santa Ana River through the Norco Bluffs area to the vicinity of the Van Buren Boulevard bridge 

crossing. The Planned Deviation action area contains a minimum of 3,350 acres of riparian 

habitats which provide the physical and biological features of critical habitat. This critical habitat 

functions as a core area for vireos that is essential for the conservation of this species. Activities 

that could adversely affect the physical and biological features include removal of riparian 

vegetation, thinning of riparian growth, especially near ground level, the invasion of exotic species 

(e.g., Arundo and shot-hole borer), removal or destruction of adjacent upland habitats used by 

vireos for foraging, and flood control activities, including dams, channelization, water 

impoundment or extraction, and water diversion. 

 

Yellow-Billed Cuckoo Proposed Critical Habitat 

 

The Prado Basin is the only area in southern California where cuckoo critical habitat is proposed.  

Prado Basin exhibits most of the physical and biological features that are considered essential to 

the life history of cuckoo; Prado Basin is dominated by willows, which the cuckoo requires for 

nesting, but lacks large stands of cottonwood trees which are important for foraging. Cottonwood 

trees are a particularly good source of their preferred insect prey, but the elevation and frequency 

of inundation within Prado Basin have eliminated cottonwood trees from all but the outer margins 

of Prado Basin. The loss of cottonwoods within Prado Basin probably began when Prado Dam was 

built in the early 1940s, and is therefore more attributable to flood control operations than water 

conservation. The Santa Ana River’s natural processes have also been altered by channelization 

and the construction of the two major dams. Prado Dam is just below the Prado Basin and Seven 

Oaks Dam, constructed in the late 1990s, is approximately 34 miles upstream of Prado Basin. The 

low gradient of the Santa Ana River above the Prado Basin does contribute to sediment deposition 

that fosters cottonwood seedling germination but overall, the channelization and vegetation 

management to ensure channel capacity hinder natural successional processes and results in over-

mature riparian stands, instead of a mosaic of the various successional stages which are apparently 

required by the cuckoo (Laymon 1998). 

 

Prado Basin was occupied by cuckoo in the past. Prior to 1995, a small local population appeared 

to be somewhat stable, and three (Zembal et al. 1985) to seven (Hays 1987) birds were recorded 

annually. However, in 1995, a large proportion of Prado Basin was flooded and during the next 

seven years, just one or two cuckoos were detected per year (Pike et al. 2016). None were heard in 

Prado Basin between 2002 and 2010. The last cuckoo that was detected was found in the central 

Prado Basin in June of 2011 (Pike et al. 2016). It may be possible, through management of 

vegetation and other resources, to provide the habitat necessary to support a population of cuckoo 

in Prado Basin in the future. 

 

Coastal California Gnatcatcher 

 

The proposed sediment storage site and access road contains 0.36 acres of mixed coastal sage 

scrub habitat, which may support gnatcatcher. In October 2017, the Service requested survey 

results to support the determination that gnatcatchers would not be impacted by the Demonstration 
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Project. In November 2017, biologists found one pair of gnatcatcher foraging in the degraded 

habitat surrounding the proposed sediment storage site (just outside the project area). Another 

individual, or two, were detected along the northern edge of the sediment storage site, where it 

meets the proposed access road, and 150 meters east of this location. It is very possible that these 

birds were displaced into this marginal habitat by construction activities occurring in Reach 9, or a 

fire that occurred in the vicinity of Reach 9, which destroyed a large portion of coastal sage scrub 

south of the Prado Basin.  

 

Santa Ana Sucker 
  

Sucker are commonly found in the Santa Ana River upstream of Mission Boulevard, but the 

species becomes progressively scarcer as downstream as the substrate becomes more sandy. They 

are only rarely observed near Prado Basin. Effluent discharge from multiple wastewater treatment 

facilities and upwelling from near Anza Narrows upstream of River Road contribute to surface 

flow that maintenance suitable spawning and foraging habitat for sucker in the upper portion of the 

perennial river (Service 2010b). 

  

Sucker have been detected in the Demonstration Project action area, however most of these fish 

were associated with the presence of gravel bars related to sand mining near River Road Bridge, 

approximately two miles upstream of the Demonstration Project dredging area. Surveys for sucker 

at the River Road Bridge have documented hundreds of sucker since 2003, but few fish have been 

observed since 2011, when the sand mining operation ceased (K. Russell, pers. comm. 2015). 

Gravel beds created and maintained by the sand mining project have since been covered by 

migrating sands and sucker abundance has decreased to almost undetectable levels downstream of 

River Road. The ephemeral presence of sucker in this portion of the river indicates that sucker do 

move throughout the perennial stream including within Prado Basin.  

 

Within Prado Basin, sucker are restricted to areas with perennial flow, which is especially reduced 

during the summer months. The majority of Prado Basin contains pooled, lacustrine habitat, if 

water is present, and a sand/silt substrate with little to no elevational gradient. This type of habitat 

does not support sucker. In addition, the pooled water tends to be warmer than that which is 

preferred by sucker, and supports a variety of non-native aquatic species which either prey on or 

compete with the sucker for resources. However, sucker can occasionally be washed downstream 

into Prado Basin during a storm event, in which case they most likely will migrate back upstream 

(unless they are washed through the dam outlet).  

  

Sucker were also found upstream of Prado Dam in the inlet channel of Prado Basin during work on 

the inlet structure in 2008 (Baskin and Haglund 2008) as well as in the Prado Constructed 

Wetlands during dewatering of the channels for routine maintenance in 2010 (Service 2012a). 

Under existing conditions, we expect that any sucker found in this area of the Santa Ana River are 

transitory and would only remain in the Demonstration Project action area if appropriate habitat is 

present.  

  

A majority of the existing base surface flow in the Santa Ana River is derived from wastewater 

sources. A significant threat to the Santa Ana River population of sucker is poor water quality, 
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including perennially warm surface flow. The artificially warm aquatic environment has led to the 

naturalization of several warm water aquatic predators. 

  

Drought conditions and reduction in surface flows due to water capture for groundwater recharge 

and extraction for human use have reduced the duration and quantity of surface flow. In recent 

decades the river bed has been dominated by a sandy substrate (greater than 90 percent sand; 

Service 2017). The proportion of fines and sand in the substrate is increasing due to the ponding 

behind Prado Dam and the alteration of the hydrology of the upper watershed by detention basins 

and Seven Oaks dam. 

  

Exposed gravel beds, sucker habitat, are rare in the Demonstration Project action area upstream of 

Prado Basin as the river is generally a wide, low gradient stream. The prevalence of exotic 

predators and sandy substrate decrease habitat values for sucker in this portion of the river. 

Reducing threats from poor water quality, reduced surface flow, and extreme fluctuations in water 

supply will improve the status of sucker within the action area.  

  

The proposed sediment Demonstration Project is located in Subunit 1B (Santa Ana River) of 

designated Santa Ana sucker critical habitat. The final rule recognizes that Subunit 1B includes the 

majority of the currently occupied range of the species in Unit 1 and contains all sucker PCEs. 

Special management considerations or protection may be required in Subunit 1B to address habitat 

degradation associated with water diversion, dams, water quality impacts from non-point source 

and point source pollution (including untreated urban runoff and discharge of treated wastewater), 

and altered hydrology throughout the watershed (including alterations from instream barriers, 

construction of bridges, channelization, and other flood control structures) (Service 2010). The 

Demonstration Project action area includes a portion of this unit, from the upstream limit, 

potentially as high as the Van Buren Bridge along the mainstem of the Santa Ana River and 

downstream into the end of its discernible channel within Prado Basin.  

 

At base flow conditions (low flow) OCWD may divert up to half of the river’s flow into Prado 

Wetlands (diversion is near River Road), leaving approximately 100 cfs of flow entering the 

Demonstration Project footprint. Downstream of Prado Dam the river flows within an incised 

channel near the dam which gradually opens to a wider, shallower channel. The substrate upstream 

of the dam is primarily unconsolidated sand and downstream varies from large rock to nearly 100 

percent sand. High turbidity and numerous exotic predators create poor sucker habitat with very 

few sucker observed downstream of the dam since 2000. The action area is owned by various 

entities including OCWD and the Corps. 

  

EFFECTS OF THE ACTION 

 

Effects of the action refer to the direct and indirect effects of an action on the species, together 

with the effects of other activities that are interrelated and interdependent with that action, which 

will be added to the environmental baseline. Interrelated actions are those that are part of a larger 

action and depend on the larger action for their justification. Interdependent actions are those that 

have no independent utility apart from the action under consideration. Although the two projects 

analyzed in this opinion have overlapping action areas, they are not interrelated or 
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interdependent and their effects to listed species will be discussed separately. Indirect effects are 

those that are caused by the proposed action, are later in time, and are still reasonably certain to 

occur. 

 

Least Bell’s Vireo 

 

Sediment Demonstration Project  

 

The Service concurs with the Corps’ determination that the sediment Demonstration Project is not 

likely to adversely affect the individuals or the population of vireo within Prado Basin. Although 

vireo have been detected within 300 feet of the sediment removal area, storage site, and access 

road in recent years, vegetation removal and sediment removal activities for the Demonstration 

Project will be conducted between September 16 to February 28, when vireos are not present. 

Conservation Measures 3, and 7 through 10 will avoid and minimize any potential indirect effects 

to vireo potentially occurring within the proximity of the project footprint. In addition, native 

riparian vegetation will be re-established within the sediment removal channel and project access 

road by OCWD, and OCWD will manage the area for a period of five years to ensure that non-

native vegetation does not re-establish. 

 

Planned Deviation Direct and Indirect Effects to Vireo 

 

The Planned Deviation will provide for water storage between 498 and 505 feet during the flood 

season for downstream water conservation purposes. This is an increase of seven feet during the 

period from October through February which will subject an additional 695 acres to inundation 

during the flood season for the next five years. The Water Control Plan provides for water storage 

up to elevation 505 feet during the non-flood season. Because most of the rainfall in most years 

happens before the end of February, vireo will not be directly affected by the increase in the water 

conservation pool, because the water will have receded before the birds return to Prado Basin. In 

high water years or when there are late season rains, (i.e. a ‘March miracle’) the water 

conservation pool can be expected to be above 498 feet, and birds nesting between 498 and 505 

feet may be displaced by inundation.  

 

Although the effects of increased flooding from the Planned Deviation on riparian habitat are 

difficult to quantify, year-round water conservation within Prado Basin between elevations 498 

and 505 may result in; (1) vegetation mortality (i.e., reduction in the aerial extent of willow 

riparian habitat); (2) reduction in species diversity, as plants intolerant of flooding are reduced 

within Prado Basin; and (3) structural changes within the habitat, especially a loss of shrubby 

understory. The primary impacts on vireo include the indirect effects associated with the prolonged 

inundation of riparian habitat, the required nesting and foraging habitat for this species. 

 

Birds that nest between 498 and 505 feet may be affected by the Planned Deviation if understory 

vegetation in their territories is damaged by inundation and the vegetation does not recover by the 

time the birds return resulting in marginal or unsuitable nesting and foraging habitat. In the past, 

we expressed concerns that the increased storage of water during late winter could result in the 

degradation of riparian habitat and the understory vireos require for nesting (Service 2002). 
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OCWD biologists have observed that vireos shift their territories or nest location within a given 

territory if the territory is along the edge of the inundation elevation, and may still use the same 

territory. However, some birds that hold territories in the interior of Prado Basin may have to 

establish entirely new territories in another location when the vegetation is inundated. Further 

complicating the issue, in two different heavy rain years, instances of nest placement over 

inundated understory vegetation have been recorded (Pike et al. 2005, 2011, 2016.) (This is 

discussed more fully below). In these cases, nest placement was higher in the canopy than is 

generally exhibited by vireos.  

 

The biological opinions for the previous water conservation activities (i.e. water held up to 498 

feet during the flood season, and 505 feet during the non-flood season) anticipated the harm of up 

to 90 pairs of vireo, or 180 individual vireo, over the life of the project, from the periodic, 

temporary flooding, destruction, or degradation of their occupied habitat. This estimate was based 

on the geographic distribution and elevations of vireo nests in the Prado Basin during the 1999 

breeding season (Service 2000). In that opinion we stated that we expected the vireo population to 

rebound and anticipated the redistribution of breeding pairs into higher elevations. In addition, we 

concluded that as many as five additional pairs, or 10 individual vireo, could be indirectly affected 

by harassment due to depredation, cowbird parasitism, or noise during the project. We have since 

concluded that in both the case of harm or harassment, it is extremely difficult to determine if take 

has occurred due to water conservation operations. 

 

For instance, depredation and nest parasitism has occurred since the 2000 Take Statement was 

written. However, Prado biologists have been unable to attribute any predation or nest parasitism 

as being caused by water conservation operations. Our previous logic was that pairs could be 

forced to move their territories from the lower elevation flooded habitats, to the outer edges of 

Prado Basin where they were in closer proximity to roads, and other human activities/disturbances. 

Vireos that nest within less dense vegetation may be more easily detected by predators and 

cowbirds, and human induced loud noise is also more common around the perimeter of Prado 

Basin (Service 2000b). Regardless, we have been unable to conclude that any depredation, nest 

parasitism, or disturbance through urban related disturbances can be traced back to the inundation 

caused by the current water conservation operations.  

 

Likewise, it is extremely difficult to identify vireos displaced by inundated habitat in the larger 

annual distribution of vireo territories. Although vireo display strong site fidelity, there are in fact 

many reasons why a bird may not return to the same location in the following year. In addition, 

contrary to our previous analysis, some vireos will keep or establish territories above inundated 

habitat. This behavior was recorded in 2005 and 2011 (Pike et al. 2005, 2015) and birds appeared 

to compensate for the inundation by nesting higher in the canopy (Pike et al. 2016). Both of those 

years had more established territories than average, particularly 2005; competition for suitable 

habitat may have contributed to males remaining in established inundated territories. 

 

There is also some evidence that the number of vireo territories in Prado Basin could be affected 

by high levels of inundation. For example, 2005 was an extremely wet year and saw the most 

territories reported since monitoring has occurred, but an approximate 30 percent decline (Pike et 

al. 2016) in the number of territories in Prado Basin was recorded the next two years. We cannot 
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tell if  this was the result of two consecutive years where water held above 498 feet for a lengthy 

period of time (2005 and 2006), or if it occurred due to a totally unrelated phenomenon, such as 

poor conditions in vireo wintering grounds in Baja California. When the Prado population of vireo 

is compared to numbers reported for all breeding sites monitored, they show similar patterns of 

fluctuation in vireo numbers per year (Kus et al. 2017), indicating that external factors may be 

responsible. A decline in the number of territories reported also occurred in 2011 and 2012, which 

again followed a period of two wet years (2010 and 2011). The decrease in 2011 and 2012 was not 

as marked as that which occurred in Prado Basin following 2005.  

 

There were also substantially fewer pairs (i.e. females) reported in the Prado Basin following the 

2005 and 2010 flood seasons. In 2006, there was an approximately 43precent decline, and recorded 

females remained low for several of the following years. In 2012 there was an approximately 45 

percent decline in detected females from 2010 (Pike et al. 2016). Again, we recognize that this 

could be attributed to one or more factors: a large proportion of the non-singing females going 

undetected due to the level of survey effort, external factors such as winter storms in the wintering 

grounds, or perhaps females migrating to different breeding grounds if they were unsuccessful the 

year prior. We do observe a similar trend from the data presented from throughout their breeding 

range, in that fewer territories were reported in these years overall (Kus et al. 2017), again 

suggesting larger factors (not specific to the Prado Basin) are at play. 

 

Reproductive success, as measured by the observed average number of fledglings per pair, has 

decreased over many years, (the high was in 2000 and the low was in 2014). The decrease may be 

attributable to more competition for resources within the Prado Basin, as the vireo population has 

increased. The same may be true for average clutch size, which has slightly decreased from the 

initial years of data collection. Nest depredation has fluctuated from year to year, but generally 

remained steady overall, and observed nest parasitism dropped to zero in 2016, due to the removal 

of cowbird eggs from nests by OCWD biologists and cowbird trapping. 

 

As mentioned above, however, the vireo population in the Prado Basin has increased dramatically 

since the 1980’s. Recorded territories have increased from 19 in 1986 to a high of 600 in 2005. 

There were 549 in 2017. This is an incredible success story and is a significant contribution 

towards the recovery of the vireo.  

 

Nevertheless, water storage capacity in Prado Basin is decreasing due to sediment aggradation, and 

the human population relying on water from the Santa Ana River continues to grow, which 

heightens the need for water conservation in Prado Basin. We do not expect the need to hold water 

in the reservoir for downstream water recharge to decrease. This means we need a clearer 

understanding of the effects of this as an activity on vireos and their habitat. We are working with 

the Corps, OCWD, and USGS to identify a sampling strategy that will meet this need as discussed 

below. 

 

Over time, water storage behind the dam has shifted the distribution and composition of riparian 

woodlands in Prado Basin (Service 2000b). As the riparian woodland at lower elevations was lost, 

the center core of the historic vireo distribution in the south Prado Basin was displaced to more 

marginal habitats to the extreme far west portions (along State Route 71) and further east in Prado 
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Basin (Service 2000b). As a result, more vireo pairs began breeding on or near the outer edges of 

the interior habitat and therefore, in closer proximity to roads and facilities which have a greater 

human presence. In Prado Basin, vireos are mostly recorded along edges, which corresponds with 

other reports that vireos tend to nest in openings and along the riparian edge, where exposure to 

sunlight allows shrubs to thrive. However, its difficult to determine if they would choose to nest on 

the edge of this habitat within Prado Basin, or if they have been forced to the outside edges by the 

pooled water. (The predominance of recorded territories on edges could also be an artifact of 

survey patterns. In Prado, it is easier for surveyors to access edges.) Regardless, vireos that do hold 

territories along the edges of riparian habitat are more exposed to cowbird parasitism, predation, 

and noise and other urban related disturbances (Service 2000b). 

  

We have examined the elevational distribution of territories in Prado Basin and the timing and 

elevations of flooding in Prado Basin to attempt to draw conclusions about vireos that may have 

been forced to abandon territories due to inundation, and thus estimate the extent of take in 

previous years. We examined the differences in proportion of vireos that nested below 505 feet the 

year prior to a flooding event, as compared to the year of the major flooding event. We focused on 

those years in which the water conservation pool behind Prado Dam was held above 498 feet for 

more than 10 consecutive days in late winter or early spring (January-May) since 2002 (the date of 

the last biological opinion to address water conservation), and used a dataset provided to us by 

OCWD and the Corps on December 11, 2017, that only includes vireo territories within the 

Planned Deviation action area (below the River Road Bridge). 

 

In 2003, the pool was held above 498 feet for 45 days in March and April. Approximately 157 

vireos (38.39 percent of the total) had territories below 505 feet in spring of 2003, which was a 

decrease from 2002 when 210 vireos (47.73 percent) held territories below 505 feet. This equates 

to roughly 53 individuals or pairs that may have been displaced due to flooding in 2003.  

 

2005 was a very wet year, and the conservation pool was held to above 498 feet for a total of 146 

days in winter and spring. However, some of this inundation was certainly due to flood control, not 

water conservation. OCWD and the Corps have devised a method to refine separating the 

inundation attributable to water conservation from that of flood control going forward. For the 

analysis here, we used a very simplistic method to assess which years in the past had water held for 

more than 10 days due to water conservation, by subtracting the number of days that were above 

the defined maximum water conservation pool level. This rough assessment does not examine the 

numerous factors contributing to the water levels within Prado Basin. In 2005, the pool was above 

the water conservation elevation of 498 feet in January and February for 21 days, which leaves 

roughly 125 days of inundation attributable to water conservation, and the remainder necessary for 

flood control. About 181 vireos (30.72 percent) had territories below 505 feet in 2005, a decrease 

from 219 vireo territories (37.51 percent) below 505 feet in 2004. This equates to roughly 38 

individuals or pairs that may have been displaced due to flooding in 2005. 

 

2006 also saw a good deal of rainfall and the pool was held above 498 feet for 90 days in March 

through May. Approximately 100 vireos (25.52 percent) had territories below 505 feet in 2006, a 

reduction from the 181 vireos (30.72 percent) in 2005. This equates to another 81 individuals or 

pairs that may have been displaced due to flooding in 2006. 
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In 2010 water was held above 498 feet for 34 days. However, 16 of the 34 days were above 498 

prior to March and therefore attributable to flood control, so 18 days were inundated above 498 

feet in March of 2010 due to water conservation. And although the pool was above 498 for 20 

consecutive days, the timing and duration of inundation did not deter vireos from establishing 

territories in the lower Prado Basin elevations; approximately 183 vireos (32.16 percent) had 

territories below 505 feet, which was an increase of 2 individuals or pairs from the 181 (33.33 

percent) that held territories below 505 feet in 2009.  

 

2011 was another very wet year, and the pool was held above 498 feet for a total of 103 days 

between January and mid-May of 2011. However, it should be noted that these days were not all 

consecutive, and the vegetation above 498 feet had some time to recover in late January and early 

February. Additionally, 23 of the days when the pool elevation was above elevation 498 occurred 

during the winter months. Therefore, we conclude that only 93 of the days when water was above 

elevation 498 are attributable to water conservation. About 155 vireos (30.10 percent) had 

territories below 505 feet in 2011, which was a decrease from the 183 (32.16 percent) territories 

below 505 feet in 2010. This equates to roughly 28 individuals or pairs that may have been 

displaced due to flooding in 2011. 

 

The winter of 2016 brought a good bit of rainfall and the pool was held above 498 feet for 71 days 

in the late winter/spring of 2017. However, these days were not consecutive and the temporary 

deviation during the flood season to 505 feet was in effect during this time. Six of the days during 

January saw water held above this allowed 505 feet, therefore, we have attributed those days to 

flood control and only 65 days were attributed to water conservation. Approximately 203 vireos 

(36.97 percent) had territories below 505 feet in 2017, which was a decrease from the 216 (42.27 

percent) in 2016. This equates to roughly 13 individuals or pairs that may have been displaced due 

to flooding in 2017. 

 

While the Planned Deviation is only considering a change in water elevation of seven feet during 

the flood season, since we estimate the previous incidental take limit authorized was exceeded, we 

have examined effects to all vireo occupying territories below 505 feet which could be displaced, 

not just those that have territories between 498 and 505 feet. We conducted the above analysis 

because, to our knowledge, no previous analysis of take of vireos (harm due to the periodic, 

temporary flooding, destruction or degradation of occupied habitat) in Prado Basin from water 

conservation operations has been undertaken. Our analysis indicates that the authorized take of 90 

vireo pairs may have been exceeded in the 2005 season. As females are often more difficult to 

detect than the calling males, we do not have a complete dataset which represents vireo pairs. 

Therefore, erring on the side of the species, we assume that all were pairs, although this is most 

certainly not the case. In adding all of the years discussed, we obtain a total of a maximum of 213 

pairs that may have been displaced by water storage due to flooding (for water conservation behind 

Prado Dam), although almost certainly the figure is less. If we consider that each territory is only a 

calling male with no mate, which is also unlikely, we still conclude that the take limit authorized 

by the 2000 biological opinion (i.e. 90 pairs, or 180 individuals harmed over the life of the project 

due to the periodic, temporary flooding, destruction, or degradation of occupied habitat) has been 

exceeded.  
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Based on the data provided by OCWD and the Corps on December 11, 2017, which dates back to 

the 2001 nesting season, the maximum number of birds that established territories below 505 feet 

was in 2013, when 220 males established territories below this elevation. (In fact, in the past five 

seasons (2013-2017), more than 200 territories were established below 505 feet each year. This is 

likely due to the re-establishment of a shrubby understory following several years of drought, 

when water was not present during the winter or spring throughout a large portion of Prado Basin, 

as well as a healthy expansion of the Prado vireo population.) Within the past 15 years, we 

estimate that the maximum number of pairs that were displaced in one year was 81 pairs, and the 

number of displaced pairs totaled approximately 213. It is unlikely that there will be more than two 

years of major rainfall to displace birds within the next five. Additionally, it has been demonstrated 

that not all individuals or pairs abandon their territories if they are flooded; a few instances of nest 

placement above inundation and higher in the canopy have been recorded. Also, many birds that 

occupy territories around the perimeter of an inundation area appear to shift or modify the shape of 

their territories to encompass habitat outside of the area of inundation.  

 

Given the above information, it is the Service’s estimation that the maximum number of birds that 

will be harmed through territory displacement over the five-year life of the project will be 220 

vireo pairs, or 440 individuals. This effect is expected to be temporary, and displaced vireos may 

still nest in that, or following years. Effects from displacement may include increased rates of 

depredation, increased nest parasitism, disturbance through urban activities (e.g. noise), increased 

competition, and/or failure to find a mate; a small number of vireo may be killed as a result of 

these effects. Birds that continue to occupy territories in inundated habitat may have reduced 

reproductive success; however, as we are still collecting data in order to better measure this, we do 

not consider that this take is reasonably certain to occur. 

 

220 pairs are approximately 37 to 40 percent of the territories recorded within Prado Basin 

depending on the year. It is approximately 40 percent of the most recent year’s (2017) recorded 

territories, and approximately 37 percent of the highest year on record (2005). However, it is 

important to remember that territories do not necessarily equate to pairs, as not every individual 

male is paired; known territories is a surrogate to approximate the status of vireo populations. 

Therefore, assessing harm from the Planned Deviation to 220 pairs may be an overestimation of 

displaced birds. Additionally, we know that not all individuals or males relocate when all or a 

portion of their territories are flooded upon arrival in the spring, contributing to the likelihood that 

our assessment of take is an overestimate. Further, we do not know how the effects of either 

remaining in a flooded territory or relocating to a new territory may affect an individual bird’s (or 

pair’s) reproductive success. Males may lose mates; pairs may lay smaller clutches, or fledge 

fewer chicks. 

 

While 37 to 40 percent of vireos within Prado Basin appears to be a substantial proportion, we 

expect only a small number of the displaced birds will be killed or injured. Most will relocate and 

possibly experience a temporary reduction in reproductive success, but will have opportunities to 

nest in following years. A small number of birds will be lost to predation or exposure while 

attempting to establish a new territory. A maximum of 220 pairs affected by the proposed project 

is approximately 12.5 percent of the 1,757 vireo territories documented within the Santa Ana River 
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watershed in 2017, or 26.2 percent of the known pairs (N=841) within the watershed this past year 

(Zembal et al. 2017). A maximum of 220 pairs is approximately 7.6 percent of the current range-

wide estimate of vireos (2016 N=2,884; Kus et al. 2017), which again, is counted in territories, not 

pairs.  

 

Since 2001, the percentage of vireo territories below 505 feet has fluctuated between 

approximately 25percent (2006) and 48percent (2002) of the population in Prado Basin below 

River Road Bridge. There is an observable trend of a greater percentage of vireos utilizing the 

lower elevations of Prado Basin after several consecutive dry years, and a decrease in the 

proportion of the population recorded in this area during and after wet years. Clearly, there is an 

observable or detectable effect, but it is difficult to quantify. For this reason, OCWD has agreed to 

work with the Corps, the Service, and USGS to design a standardized, statistically robust sampling 

program to assess effects to vegetation from inundation and shifts in vireo distribution during the 

five years of the Planned Deviation. 

 

Data collected will ideally improve our understanding of: 1) the number of vireo territories at 

elevations below 498 feet, between 498 and 505 feet, and above 505 feet; 2) track the changes in 

distribution of vireo territories, if any, after inundation events. (We are particularly interested in  

changes following years with inundation to 505 feet for greater than 20 consecutive days in 

January, February, March, April, and/or May, as this duration did not appear to affect vireo 

territories during the 2010 season); 3) changes in vireo distributions during drought or low rainfall 

years, below and above 505 feet; 4) any difference in the height of vireo nest placement below and 

above 505 feet; 5) whether or not males that hold territories below 505 feet during inundation 

years, have a significantly reduced rate of pairing, compared to non-flood years and those birds 

with territories above 505 feet; 6) whether or not there is difference between nest failure rates 

below 505 feet during inundation years  as compared to non-flood years and birds nesting above 

505 feet, and; 7) any difference in nest success below 505 feet during inundation years as 

compared to fledgling success in non-flood years and in nests above 505 feet. Five years is too 

short a time to expect to collect enough data to address these questions definitively, and all 

comparisons involving inundation will be dependent upon rainfall. It is our hope that the initial 

sampling effort will provide focus or direction for further work which will reveal if there are 

measurable differences in reproductive success between birds that hold territories at lower 

elevations during or after prolonged inundation and those that nest above elevation 505. 

 

Vireo currently occupying habitat above 505 feet within Prado Basin could also be indirectly 

affected if the birds below 505 feet are displaced due to degraded riparian habitat, which would 

increase competition for territories and resources. The Service is unable to precisely describe or 

quantify the impact this may have on the Prado population of vireo that utilize habitat above 505 

feet. It may force the younger, or less fit males to have a reduced territory size, which may force 

more competition for mates, food, and other resources, and result in reduced reproduction and 

survival. If the younger, or less fit males lose their territory altogether, they may relocate to 

another riparian area, which could also be detrimental to their reproductive success and reduce the 

size of the vireo population in the following year(s). However, as we cannot accurately define, nor 

hope to measure the precise impact upon displaced birds above 505 feet, we will not assign take 

for birds above this elevation. 
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Planned Deviation Offsetting Measures to Vireo 

 

OCWD and its partners (Corps, SAWA, the Resource Conservation Districts, and the Nature 

Conservancy) have been implementing a vireo conservation monitoring program in the Prado 

Basin since 1986. This effort has informed interested parties of the health and status of the vireo 

population, as well as tracked changes in numbers and distribution over the years. They have also 

established several resource management programs that have greatly benefited the vireo and other 

riparian birds within the Prado Basin. These resource management programs include habitat 

restoration, which involves over 500 acres of ongoing Arundo removal, as well as planting mulefat 

within Prado Basin each year; trapping and removing cowbirds since 1986, as well as removing 

cowbird eggs from all nests in which they were found, and; the removal of other non-native 

species.  

 

These programs have thus far been very successful towards recovering the species within Prado 

Basin. In the first year of record, just 19 vireo pairs were recorded within Prado Basin; in 2016, 

208 pairs (not territories) were found, and more are expected to have been present but not 

recorded. OCWD has continued to commit to fund the equivalent of four full-time seasonal 

employees to participate in the current vireo monitoring and management efforts.  

 

As described above, OCWD has been fostering habitat recovery in a 321-acre burn area. The fire 

occurred on OCWD property in April of 2015. The Arundo treatment program began in May of 

2015. If habitat degradation (≥ 30 percent loss of foliage for 2 consecutive years) attributable to the 

Planned Deviation is detected, the habitat will be replaced on site, or an area within the burn 

footprint will be identified as mitigation for the loss and managed by OCWD for the benefit of 

vireo. The OCWD has initially estimated that habitat degradation will not exceed ten acres within 

the five-year period but if additional acreage is required, additional areas within the burn footprint 

will be dedicated to habitat restoration. 

 

Planned Deviation Effects on Recovery to Vireo 

 

According to section 2(b), the primary purposes of the Act are to provide a means whereby the 

ecosystems upon which listed species depend may be conserved, and to provide a program for the 

recovery of listed species. Under section 2(c), Congress established a policy requiring all Federal 

agencies to use their authorities in seeking to recover listed species in furtherance of the purposes 

of the Act. Consistent with these purposes and Congressional policy, sections 3(5), 4(f), 7(a)(1), 

the implementing regulations to section 7(a)(2) at 50 CFR § 402.02 and related preamble at 51 FR 

19926 (June 3, 1986) generally require Federal agencies to further the survival and recovery of 

listed species in the use of their authorities. According to these mandates, our analysis below 

assesses; (1) whether the proposed action adequately offsets its adverse effects to the 

environmental baselines for the vireo, and (2) the extent to which the proposed action would cause 

“significant impairment of recovery efforts” or adversely affect the “species’ chances for survival 

to the point that recovery is not attainable” (51 FR 19926). 
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The primary goals of the draft vireo recovery plan are stated as: 1) maintain stable or increasing 

vireo metapopulations, each consisting of several hundred or more breeding pairs, 2) protect and 

manage riparian and adjacent upland habitats within the historic range of the vireo, 3) control non-

native plant species, 4) control cowbird parasitism, and, 5) conduct habitat restoration. 

 

Although management efforts have resulted in significant increases in local vireo recruitment and 

population size (Pike et al. 2016) and progress towards the eradication of Arundo in the Prado 

Basin and Santa Ana River Watershed as a whole has been made, we do not believe that the Prado 

Basin population would continue to prosper in the absence of effective management, which largely 

depends on the detection and removal of exotic flora and fauna from vireo habitat and the 

elimination of other threats to the species. Cowbirds continue to be a threat to vireo and other 

riparian bird species and the complete eradication of cowbirds from the area is unlikely; however, 

cowbird management by OCWD has been highly successful to date. The data presented in Pike et 

al. 2016 indicate that nest parasitism by cowbirds is at an all-time low and cowbird eradication 

programs will need to be continued to retain this progress. In the absence of an effective, proactive 

cowbird management program, the nest parasites could quickly reduce the vireo population again, 

due to the local cattle, dairy, and agricultural operations which are still in the region. Likewise, 

while there has been a great deal of success in removing Arundo from Prado Basin and its 

surrounding habitat, native riparian habitat continues to be out-competed where it occurs, 

especially following disturbance events, such as the fire that occurred in Prado Basin in 2015. 

Therefore, the Arundo removal programs that were initiated by OCWD within the Prado Basin and 

by other entities within the upper Santa Ana River watershed need to remain ongoing for the 

foreseeable future. 

 

On the whole, the conservation programs implemented by OCWD and its partners have benefited 

the vireo as a species, as evidenced by the fact that Prado Basin contains the second largest nesting 

vireo population rangewide, after Marine Corps Base Camp Pendleton in San Diego County. These 

programs will continue to be implemented to help minimize any impacts that individual vireos 

may experience due to flooded habitat or competition from displaced birds. Therefore, given the 

short duration of the proposed activity, it is our opinion that OCWD’s conservation programs, with 

the replacement of degraded habitat as described, adequately offsets any adverse effects the 

Planned Deviation may cause during the five-year period within Prado Basin. The proposed action 

is not expected to significantly impair recovery actions, nor adversely affect the species chances of 

survival to the point that recovery is not attainable, since the action is of a five-year duration, and 

flooding will occur intermittently. We expect that a large majority of birds whose behavioral 

patterns, including breeding, feeding, and sheltering, may be impaired by displacement due to 

inundation from water conservation activities, but will not be removed from the population. 

 

Least Bell’s Vireo Critical Habitat 

 

Sediment Demonstration Project 

 

The Service concurs with the Corps’ determination that the proposed Demonstration Project may 

affect, but is not likely to adversely affect vireo critical habitat, as only 0.48 acres of critical habitat 

comprised of a cottonwood/willow community will be temporarily cleared to create the access 
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road. The area cleared for the sediment removal channel is vegetated almost entirely by Arundo, 

where it is not open water. Effects to vireo critical habitat will be minimized through conservation 

measure 3; once the Demonstration Project is completed, areas disturbed will be restored and re-

established with native vegetation and weeded for a five-year period. In addition, OCWD has been 

actively performing Arundo removal across a 321-acre area adjacent to the access road and 

sediment removal site, which is a benefit to vireos. 

 

Planned Deviation Direct Effects to Vireo Critical Habitat 

 

The proposed Deviation could adversely affect approximately 695 acres within Prado Basin, 

between 498 and 505 feet (based upon GIS analysis using 2008 topographic elevation contours 

provided to the Service from OCWD) during the flood season. This is in addition to approximately 

1,155 acres below 498 feet that are already subject to inundation for water conservation purposes 

during the flood season. All riverine and floodplain habitats with appropriate riparian vegetation 

below 543 feet within Prado Basin are designated as vireo critical habitat. However, according to 

the biological assessment provided to us, only approximately 426 acres of habitat between 498 and 

505 feet have the appropriate vegetation and structure to support vireo. Below 498 feet, only 

approximately 951 acres contain the appropriate riparian vegetation. (Approximately 247 acres 

below 505 feet within Prado Basin are constructed wetlands that are intended to support various 

wildlife species.) 

 

A previous biological opinion (Service 2000b) authorized the holding of water within the 

conservation pool to 505 feet during the non-flood season. Therefore, holding water in the 

conservation pool up to 505 feet during the non-flood season is not part of the proposed action 

being considered here, but will still cumulatively impact riparian vegetation. We consider it an 

interrelated action, which effects should be measured along with the proposed action, as they both 

concern holding water to 505 feet within Prado Basin for water conservation purposes. Any non-

flood season water conservation to 505 feet will almost always occur in early spring, when vireo 

are just arriving and establishing territories. As southern California has a Mediterranean climate, 

the chance of rain fall drops off precipitously after March and early April, so we are most 

concerned with direct and cumulative effects to vireo critical habitat due to inundation during the 

first several months of each year. 

 

Effects of inundation on riparian habitat are difficult to quantify. Potential effects include 1) 

vegetation mortality that reduces the areal extent of willow riparian habitat; 2) a reduction in 

species diversity, which has been documented in the past, as plants intolerant of inundation don’t 

survive within Prado Basin; 3) structural changes within the riparian habitat, especially a loss of 

shrubby understory.  Persistent water will have an effect out some distance beyond its immediate 

edge due to soil saturation, capillary action, and microclimate alteration. In some areas, only the 

most inundation tolerant plants would persist, potentially expanding the existing monotypic black 

willow forest to a higher contour level, with concomitant shifts of other vegetation communities 

also to higher contours or resulting in their direct loss. These losses or changes to the plant 

community depend on a variety factors including the elevational gradient, soil type, and current 

plant community. The border of much of Prado Basin has a steep elevational gradient; therefore, 
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plant community changes in these areas will be more abrupt, while within the Prado Basin and 

riverbed, changes would occur over a wider area where the elevation change is more gradual. 

 

After studying the riparian habitat within Prado Basin, the Service previously concluded that “the 

lack of plant species diversity and the sparsity of shrubby understory development below 491 feet 

in the Prado Basin is attributable to the past frequency, duration, and timing of inundation” 

(Service 2000b). In addition, flooding of trees can cause "the depletion of oxygen to respiring 

roots, accumulation of carbon dioxide in the soil, establishment of anaerobic conditions around the 

roots, and accumulation of toxins (organic acids) in and around the roots" (Dames and Moore 

1987), with submergence during the growing season (when plants are actively respiring) being 

particularly more damaging. Therefore, there is less concern if the flooding events happen when 

the vegetation is dormant, which would be the majority of time the proposed Planned Deviation 

would occur (October 1 till the end of February). However, the increased storage of water during 

late winter could result in the degradation of riparian habitat and the understory that vireos require 

for nesting.  

 

Effects to vegetation from inundation depend upon the depth and duration of inundation, and time 

of year of flooding, among other factors. One of the primary effects of flooding is to create 

hypoxic or anaerobic soil conditions, which in turn can affect the physiological processes of the 

plant, including respiration and photosynthesis. Plants adapted to flooding exhibit a variety of 

mechanisms to cope with anaerobic soil conditions, including the formation of adventitious roots 

and hypertrophied lenticels for oxygen acquisition, and altered metabolic pathways which avoid 

the buildup of toxic end products associated with anaerobic respiration (Service 2000b). In general, 

willow species, especially black willow are fairly tolerant of flooding during both the growing and 

dormant seasons. Black willow cuttings have survived flooded soil conditions (approximately 4 

centimeters above the soil line) for a period from April 1997 through March 1998 (Service 2000b). 

More recent data suggest mature black willows survive most inundation events, but foliage will be 

lost if submerged for three to seven days (OCWD 2016). Flooding during the winter or dormant 

season is not expected to adversely affect deciduous species, which lose their leaves prior to 

becoming dormant. However, warmer temperatures early in the season may cause buds to break 

sooner, and this may delay leaf-out in plants that are still inundated from holding water after winter 

rains, or cause nascent foliage to die back if inundated during the early spring.  

 

Understory species such as mulefat is less tolerant of flooding during both the growing season and 

the winter. OCWD biologists have found that mulefat may be killed or die back significantly if 

inundated for 10 to 21 days. Many of these plants do sprout back from the base, but in these cases 

do not provide suitable vireo nesting substrate during the nesting season immediately following the 

inundation event(s) (OCWD 2016). Mulefat is not truly deciduous and during the non-growing 

season may have higher oxygen requirements than deciduous species, which reduces the species' 

flood tolerance during the winter. Mulefat and other understory shrub and herbaceous species 

would be more likely to be subject to complete rather than partial inundation, which may increase 

the adverse effects associated with water conservation. Observations of riparian habitats in the 

Prado Basin in 1997, 1998, and 1999 revealed that mulefat was substantially impacted and almost 

entirely eliminated in Prado Basin below 505 feet after the storage of water to that elevation during 

the spring of 1998. Although not present in all vireo home ranges, mulefat was a primary 
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component of the understory used by most vireos in Prado in the early years on record, however, 

they less frequently use this plant now, perhaps because it is less common below elevation 505. 

In 2017 water reached elevation 512 during flood control operations, but was held to elevation 505 

for water conservation purposes in late January. Water was present at approximately 497 feet when 

leaf out occurred around March 21, and still receding in mid-April when most territories were re-

occupied or established. As the pool receded, some trees and shrubs, including some mulefat, 

exhibited a second bud break. Dormant buds that were exposed after the water receded leafed out. 

The second leaf out occurred largely after the vireos were settled into their territories, but the 

second leaf out indicates that as in the case of an isolated inundation event, the damage to the 

understory may only be manifest for a single season.  

Implementation of the Planned Deviation is expected to result in pooling above 498 feet for more 

days and a longer duration in one or more periods during the next five years than would occur 

under the parameters of the Water Control Plan. To estimate the additional days of inundation 

Michael Baker International evaluated results from a HEC-5 computer model used by the Corps in 

its analysis of different water conservation levels at the Prado Dam. The analysis used a 350 cfs 

outflow rate from the dam, which is the requested average for after March 1, as has been the 

practice for the past several years. Two future inflow scenarios were developed, one for 2021 

conditions and one for future 2071 conditions. For the analysis discussed here, we examined the 

more proximate 2021 conditions, which is more likely to be accurate and is within the period of 

the five-year deviation. The Supplemental Water Conservation Analysis is included in its entirety 

in Appendix A of the Corps’ biological assessment (Corps, 2013). Figure 2 depicts the estimated 

average additional days of inundation due to the proposed Planned Deviation are presented by 

month in Table 6 of Appendix A and reproduced below.  

According to this table, there will be inundation above 498 feet for an average of 15 and 16 days 

more in January and February, respectively, with the proposed deviation. These additional days of 

inundation are substantial considering that data information provided on mulefat and other 

understory indicate it is adversely affected after 10 days within a two-week period. Again, we are 

faced with variables that confound that data, as the predicted average 15 and 16 days are not 

necessarily consecutive, which could influence the understory’s survival. The table indicates that 

elevations above 498 feet will be inundated, on average, for 86 days, which is 51 more days out of 

the year than the current predicted average of 35 days. (Corps data indicates that water levels 

behind Prado Dam between 2003 and 2017, a span of 15 years, actually reached an average of 37 

days of inundation above 498 feet, per year.) A total average of 86 days per year above 498 feet 

will be flooded. This is 2.3 times the current average of 37 days of inundation per year, and a full 

quarter of each year. Since this is a predicted average, we must consider that some years will have 

substantially less days of inundation above 498, and some years will have substantially more. We 

cannot know during the next five-year period if the majority of years will have below or above 

average rainfall. 



Time Period 

days of inundation above selected pool elevations  
{increase from existing water conservation shown in red} 

470' 480' 490' 494' 498' 500' 505' 510' 520' 530' 540' 

av
er

ag
e 

m
on

th
ly

 R
an

ge
 

October 
2 - 3 1 - 3 1 - 2 0 - 1 0 0 0 0 0 0 0 
0 - 1 0 - 1 0 - 1 0 0 0 0 0 0 0 0 

November 
8 - 12 6 - 10 5 - 8 2 - 4 1 0 - 1 0 0 0 0 0 

0 0 0 0 0 - 1 0 - 1 0 0 0 0 0 

December 
12 - 16 11 - 15 10 - 14 7 - 11 4 - 8 3 - 6 0 - 1 0 0 0 0 
0 - 1 0 - 1 1 2 4 - 7 3 - 6 0 0 0 0 0 

January 
19 - 25 18 - 24 16 - 22 13 - 20 10 - 17 8 - 14 1 - 2 0 0 0 0 
1 - 3 2 - 4 3 - 4 4 - 6 8 - 15 7 - 13 1 0 0 0 0 

February 
19 - 26 18 - 26 17 - 25 15 - 23 11 - 19 10 - 17 2 1 0 0 0 
3 - 4 4 - 5 5 - 6 6 - 8 9 - 16 9 - 16 1 0 0 0 0 

  March   1-14 
7 - 12 6 - 12 5 - 12 4 - 11 3 - 9 2 - 8 0 - 1 0 0 0 0 

2 2 - 3 1 - 3 1 - 5 1 - 5 1 - 5 0 - 1 0 0 0 0 

  March 15-31 
12 - 14 11 - 14 11 - 13 10 - 12 9 - 10 8 - 9 1 0 0 0 0 
1 - 3 1 - 3 1 - 3 2 - 4 2 - 4 2 - 3 1 0 0 0 0 

April 
13 - 21 12 - 20 11 - 19 9 - 17 7 - 13 5 - 11 0 0 0 0 0 
0 - 4 0 - 4 0 - 4 0 - 4 0 - 2 0 - 1 0 0 0 0 0 

May 
5 - 13 5 - 12 4 - 11 3 - 8 3 - 6 2 - 4 0 0 0 0 0 
0 - 1 0 - 1 0 - 1 0 0 0 0 0 0 0 0 

June 
1 - 3 1 - 3 1 - 3 1 - 2 1 - 2 0 - 1 0 0 0 0 0 

0 0 0 0 0 0 0 0 0 0 0 

July 
0 - 1 0 - 1 0 - 1 0 0 0 0 0 0 0 0 

0 0 0 0 0 0 0 0 0 0 0 

August 
1 1 1 0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 0 0 0 

September 
1 - 2 1 1 0 - 1 0 0 0 0 0 0 0 

0 0 0 0 0 0 0 0 0 0 0 

annual average 
range 

98 - 149 91 - 141 82 - 131 65 - 109 49 - 86 41 - 71 6 - 7 2 0 0 0 
10 - 16 11 - 18 13 - 22 17 - 29 25 - 51 22 - 45 3 - 5 0 0 0 0 

Figure 2. High Range Days of Inundation Based on 350 cfs Release Rate  Low Range Days of Inundation Based on 500 cfs 
Release Rate  Source: Michael Baker International Company
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The table presents only changes in days of inundation due to water conservation; flood control is a 

separate action and does cause water to be retained above 498 feet during both the flood and non-

flood season. The Corps and OCWD are still refining their methods to separate the length of 

inundation that occurs due to water conservation versus that which would have occurred due to 

flood control, but plan to use a combination of actual data collected during the Deviation, as well 

as modeling analyses. Preliminarily, they propose to account for the volume of water stored in the 

buffer pool between 498 feet and 505 feet in the flood season and then determine the number of 

days required to drain this volume of water, accounting for the inflow into Prado Basin (total 

volume divided by net volume released per day, resulting in days of inundation on average over 

the elevation range). To the extent that habitat would have been inundated at least 10 days within a 

two-week period due to flood control operations alone, it would be assumed that any resulting 

habitat degradation would not be due to water conservation. However, if the pool would have been 

drained below 498 feet earlier than ten days if not for water conservation operations, then OCWD 

would mitigate, if monitoring indicates there are negative impacts to vegetation between 498 and 

505 feet (as stated with the Conservation Measures on page 12 of this document). 

 

Planned Deviation Indirect Effects to Vireo Critical Habitat 

 

In the worst-case scenario, prolonged water conservation over the course of several years may 

sufficiently damage critical habitat to the extent that it is no longer suitable for vireo. This worst-

case scenario is unlikely for several reasons. As mentioned, damage to riparian vegetation, 

especially the understory, is influenced by multiple factors: frequency, duration, and timing. 

Damage to the understory is only likely if inundation occurs for extended periods of time and/or 

repeatedly in the later winter or early spring. (And if a drier than normal period follows the period 

of inundation, the understory can be expected to recover.) The Corps will only retain the water 

elevation pool to 505 feet for days immediately following storm events. The purpose of the 

deviation is not to hold water behind the dam for long durations, but to release it at a rate at which 

it can be captured most efficiently by the OCWD recharge facilities downstream. Therefore, the 

risk to the function of critical habitat is not for the duration of each flood season over the five-year 

life of the project, but only in years when the region experiences higher than normal late winter or 

spring rainfall. 

 

We reviewed projections from Cal-Adapt, a web-based, climate adaptation planning tool provided 

by the California Energy Commission, which presents rainfall predictions in an interactive, 

graphical layout (Cal-Adapt.org). Projections of annual averages in rainfall for Chino Creek, 

Temescal Wash, and the Middle Santa Ana River Watershed do not predict more than one major 

rainfall year within the five years of the proposed deviation. It is even less likely that two major 

rainfall years will occur in sequence, therefore, vegetation that was inundated between 498 and 

505 feet in one season is unlikely to be inundated again the following year, which will allow it 

time to recover. When major rainfall events are forecasted repeatedly within one year, the Corps 

manages water releases from the dam as necessary to maintain flood storage capacity. If the 

predicted rainfall does not occur, or is less than anticipated, vegetation will be provided more 

opportunity to recover. If the short term degradation of vireo habitat discussed above were either to 
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become permanent or be of lasting duration, we would expect a shift in the species composition in 

the affected elevations, i.e. inundation sensitive species like mule fat would be lost, and as has 

been seen in the lower Prado Basin, the distribution of vireo would shift in response. However, 

these effects are unlikely to manifest because of the short duration of the Planned Deviation and 

the strong likelihood that only one or two of the five years are heavy rainfall years. 

 

Vireos no longer breed in the riparian woodlands in the far western portion of the south Prado 

Basin (just above the dam) where inundation is common. These woodlands, although suitable for 

vireo and occupied prior to 1990, are now entirely devoid of suitable nesting habitat (Service 

2000b). This effect is also visible on Google Earth imagery. Essential nesting habitat elements in 

the lower (generally western) portions of the south Prado Basin evidently have been markedly 

altered and reduced as a result of inundation. However, it is likely that the accumulation of 

sediment has also contributed to the loss of riparian trees and shrubs behind the dam. Because, 

except in extraordinary circumstances, the water is released in a controlled manner after it ponds 

behind the dam, sediment is deposited in Prado Basin. Sediment deposits are as deep as 30 feet or 

more locally within Prado Basin (OCWD 2016). Analysis shows that Prado Basin has lost at least 

350 acres of habitat below 505 feet due to sedimentation since 1989 (OCWD 2016). The 

sedimentation is primarily due to the presence of the dam itself, and not water conservation 

operations per se. 

 

We cannot assess with any certainty the relative impacts of the repeated storage of water 

associated with future, unknown, inflows. Cal-Adapt predicts a slight increase in annual rainfall 

(between +0.2 and +1.4 inches for the Chino, Temescal Wash, and Middle Santa Ana River 

Watersheds, depending on the model used) for the years 2022-2099. The present analysis also does 

not include the considerations of water control operations at the Seven Oaks Dam, any potential 

increases in base flow resulting from activities by OCWD to import additional water into the 

project area, storm water retention projects that are planned for the Upper Santa Ana River 

Watershed that may reduce the amount of storm flows that reach the Prado Basin, or wastewater 

effluent base flows above the observed averages. Although rising groundwater and watershed 

runoff inflows contribute, treated wastewater from the sewage treatment plants upstream currently 

is a significant input source. 

 

The routine flooding associated with the proposed project could potentially induce the further 

establishment or dispersal of Arundo and other non-native plants that displace and destroy native 

riparian habitats. The increase and spread of alien plants, especially Arundo, is continuing in the 

Santa Ana River in general and Prado Basin in particular. Although this escaped alien can colonize 

natural areas after natural flood events, invasion of this aggressive plant is greatly increased by 

disturbances such as changes in flow/flood regimes. Undisturbed areas vegetated with native 

species are much more resistant to invasion by this and other alien plants. The disturbance 

associated with water storage is expected to substantially increase the likelihood that invasive 

species become established in the project area. However, OCWD has been mitigating for this 

impact since we first consulted on effects due to water conservation. They plan to continue their 

Arundo and other non-native species eradication programs throughout the five-year life of 

thisproject. 
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Planned Deviation Offsetting Measures to Vireo Critical Habitat 

 

As it is OCWD’s stated intent to request continued year-round water conservation up to 505 feet 

after the five-year duration of the Planned Deviation, OCWD, the Corps and the Service plan to 

utilize this period to obtain data which better quantifies how inundation impacts riparian vegetation 

within Prado Basin, especially the shrubby understory needed by the vireo. Inundation will be 

recorded daily on location to measure the number of days of inundation, length (days) of breaks in 

inundation, and of course, date of year. OCWD, the Corps, the Service, and USGS are currently 

working together to devise an effective method for recording leaf-out percentages within the 

understory at varying heights above the ground, between elevations 498 and 505 feet. We expect 

this sampling design to be formalized by March 1 of 2018, and OCWD to be actively measuring 

existing conditions following March 1st. The program will continue throughout the five-year life 

of this Deviation. These measurements will help inform biologists of the effects to make more 

accurate predictions when assessing water conservation actions in the future. 

 

If the vegetation sampling indicates that 30 percent or more of the riparian understory foliage has 

not recovered in the year after inundation, and it is determined by the Service, Corps, and OCWD 

that it is not appropriate to restore the habitat in situ, OCWD will replace the habitat at a 1:1 ratio 

above 505 feet in the 2015 fire footprint on OCWD property where they have ongoing restoration/ 

weed suppression activities. Any area identified as replacement habitat will be permanently 

managed by OCWD for the benefit of vireo. In addition, according to the 2000 biological opinion 

(Service 2000), OCWD has agreed to propagate and plant 10,000 mulefat plantings from two--inch 

containers annually each fall on OCWD and Corps lands not already dedicated as restoration areas 

for other OCWD projects.  

 

Although as much as 695 acres of vireo critical habitat may eventually be inundated, we anticipate 

that severe habitat degradation or destruction will not occur within the five--year period of this 

Planned Deviation. Additionally, in light of OCWD's past and present commitment to replace 

habitat values and their proposal to manage their property to maximize resource (including riparian 

woodland) values, we anticipate that the overall function and value of the riparian habitat needed 

by vireo will be stable or increasing in the same period. 

 

Planned Deviation Effects on Recovery to Vireo Critical Habitat 

 

OCWD has contributed to the protection and management of riparian habitats within Prado Basin 

for over two decades. Their conservation programs, such as the control of non-native plant species, 

and the restoration of native riparian habitat (i.e. mulefat) have benefited the vireo as evidenced by 

the rebound in numbers since the early 2000s. While inundation caused by the Planned Deviation 

is expected to temporarily affect vegetation below 505 feet within Prado Basin, the overall 

conservation benefits due to OCWD programs is expected to surpass those deleterious effects 

caused by the Deviation. 
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Yellow-Billed Cuckoo Proposed Critical Habitat 

 

Sediment Demonstration Project 

 

The Service concurs with the Corps’ determination that the proposed Demonstration Project may 

affect, but is not likely to adversely affect proposed cuckoo critical habitat, as only 0.48 acre of 

critical habitat comprised of a cottonwood/willow community will be temporarily cleared to create 

the access road. The area cleared for the sediment removal channel is comprised strictly of Arundo, 

where it is not open water. Effects to proposed cuckoo critical habitat will be avoided through 

conservation measures 3 and 4; once the Demonstration Project is completed, areas disturbed will 

be restored and re-established with native vegetation and managed for a five-year period. In 

addition, OCWD has been actively performing Arundo removal across a 321-acre area adjacent to 

the access road and sediment removal site, which is anticipated to benefit cuckoo. 

 

Planned Deviation Direct Effects to Cuckoo Critical Habitat 

 

The proposed Planned Deviation could potentially affect approximately 614 acres of proposed 

cuckoo critical habitat within Prado Basin, between 498 and 505 feet in elevation (based upon 

2008 topographic elevation contours provided to the Service from OCWD) during the flood 

season. This is in addition to approximately 1,005 acres below 498 feet that are already subject to 

inundation for water conservation purposes during the flood season. According to the biological 

assessment (Corps 2013), there are approximately 426 acres of mixed cottonwood willow riparian 

forest habitat between elevations 498 and 505 that might support cuckoo, and below 498 feet, there 

are approximately 951 acres of mixed riparian forest. We do not anticipate direct effects to cuckoo 

critical habitat, as the physical and biological features needed by the birds should recover by the 

time any cuckoo return to the area for foraging and breeding, which is generally late May at the 

earliest. Cuckoo do not rely on understory as do the vireo, and direct effects to the canopy of the 

Prado Basin are not expected within the five-year duration of this project. 

 

Planned Deviation Indirect Effects to Cuckoo Critical Habitat 

 

Indirect impacts to cuckoo critical habitat are anticipated in that long-term inundation within Prado 

Basin has been demonstrated to diminish the species diversity, as plants intolerant of inundation do 

not survive within much of Prado Basin. Cuckoos seem to prefer cottonwood trees in addition to 

willow species, to provide a source of insect prey. They depend on an abundance of large, 

nutritious prey, such as sphinx moths (Family Sphingidae) and katydids (Family Tettigoniidae). 

The big poplar sphinx moth larvae appear to reach their highest density in Fremont cottonwoods 

(Oehlke 2012). Cottonwoods are scarce within Prado Basin, as they do not tolerate inundation as 

well as black willows, and there is a general lack of upper terrace habitat within Prado Basin. 

 

Also, extended inundation reduces habitat suitability for cuckoos, because larvae of sphinx moths 

pupate and eggs of katydids are laid underground. Prolonged flooding kills these larvae and eggs 

(Peterson et al. 2008), thus removing important food sources. Therefore, prolonged inundation 

within Prado Basin over many years has already nearly extirpated cuckoos from the area. This 
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decline probably began when the dam was installed in the early 1940s, and water conservation 

operations may have a small, but exacerbating effect.  

 

Planned Deviation Offsetting Measures to Cuckoo Critical Habitat 

 

Ongoing conservation measures previously described, especially the removal of Arundo from 

within Prado Basin, are primarily in place to benefit vireo and its critical habitat. However, they 

are also expected to benefit the cuckoo’s proposed critical habitat by reducing competition from 

invasive plants that choke out native species, such as willow and cottonwood trees. 

 

Planned Deviation Effects on Recovery to Cuckoo Critical Habitat 

 

The Planned Deviation should have minimal impact on the proposed cuckoo critical habitat within 

the next five years. Changes to the vegetation within Prado Basin have been occurring for decades, 

mainly due to the overall dam operations, which is primarily for flood control. Water conservation 

to an additional seven feet within the flood season for a period of five years is not expected to have 

a measurable impact on vegetation composition within Prado Basin. For any future long-term or 

permanent changes to the Water Control Plan, the remaining distribution of cottonwood stands 

should be examined to determine the impact this may have on the function of cuckoo critical 

habitat, if Prado Basin remains within the final designation. 

 

Coastal California Gnatcatcher 

 

Demonstration Project Direct Effects to Gnatcatcher 

 

During surveys conducted in November 2017, one pair of gnatcatcher was located at the southern 

end of the sediment storage site, outside of the project area boundaries. An additional one to two 

individuals were detected along the northern edge of the proposed project access road. (This may 

have been two observations of the same individual.) Only 0.36 acres of mixed coastal sage scrub 

habitat will be temporarily impacted by grading activities to prepare the sediment storage site. 

Grading activities are scheduled to occur outside of the gnatcatcher nesting season (i.e will only 

occur between September 16 and March 14). Therefore, no gnatcatchers are expected to be directly 

affected by Demonstration Project activities. 

 

Demonstration Project Indirect Effects to Gnatcatcher 

 

The sediment Demonstration Project is anticipated to indirectly affect the 3 to 4 gnatcatchers that 

may be using the storage site for foraging during the non-nesting season. These birds were likely 

displaced either by construction activities occurring in Reach 9 below Prado Dam, or by fires that 

recently occurred in the vicinity. Their foraging activities may be disrupted, and they may be 

forced to relocate once again, if they are still in the area during the commencement of grading 

activities. Additionally, the birds may be indirectly affected by truck noise during the sediment 

removal activities, as it is being collected for the landfill, which will occur year-round.  
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The Orange County Water District conducted gnatcatcher surveys beginning in February 2018 to 

determine if and how the birds are still using the storage site. They also identified potential 

gnatcatcher habitat in the vicinity that appears to be unoccupied that the gnatcatchers may relocate 

to if they become displaced during construction activities. No gnatcatchers were found utilizing the 

storage area during the spring 2018 surveys. Therefore, any effects are expected to be 

discountable. Prior to grading activities in the fall of 2018, additional gnatcatchers surveys will be 

conducted. Surveys for nesting gnatcatchers will be repeated annually until the stored sediment is 

removed from the site.  

 

Demonstration Project Offsetting Measures for Gnatcatcher 

 

OCWD will hydro-seed the sediment storage site with mulch, soil binders and native seed mix 

after the Demonstration Project (and Alcoa Dike Project) construction is complete, although they 

state that this area may be disturbed again in the future as a stockpile area for a larger sediment 

removal project that is being considered as part of the Prado Basin Feasibility Study. OCWD will 

also maintain 0.36 acres with coastal sage scrub that was previously restored on OCWD property 

that is closest to the sediment storage site. This is expected to increase the value of gnatcatcher 

habitat in the area, as the location proposed for temporary disturbance is mixed with non-native 

weeds. 

 

If gnatcatchers are identified using the area during nesting season or prior to initial grading, 

adjustments to the grading operations and/or haul road alignment will be incorporated into the 

project, to the extent practicable, to further minimize direct impacts to coastal sage scrub or other 

occupied vegetation. Sound attenuation measures may also be considered, if deemed appropriate or 

useful. 

 

Demonstration Project Effects on Recovery to Gnatcatcher 

 

A recovery plan has not been prepared for this species. However, the proposed Demonstration 

Project is not anticipated to have a measurable effect on the recovery of gnatcatchers as a species. 

 

Santa Ana Sucker 

 

Planned Deviation 

 

The Corps has stated that the Planned Deviation will have no effect on individuals or populations 

of sucker.  

 

Demonstration Project Direct Effects to Sucker 

 

Sucker are rarely found in the area of the Santa Ana River where the Demonstration Project will 

occur at the end of its discernable river channel within the Prado Basin. The habitat conditions are 

generally too sandy and do not support most of the life history needs of the fish.  However, any 

transitory sucker that are migrating through areas with flowing water have the potential to be 

caught by the hydraulic dredge activities proposed for the Demonstration Project. Fish that are 
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caught by the suction of the dredge actions, or buried during stockpiling, will undoubtedly be 

killed. 

 

Larval sucker would be at greatest risk from these activities due to their weak swimming ability. 

The high frequency noise generated by the dredge engine may be a stressor and cause injury or 

mortality of larval sucker near the dredge barge. OCWD will avoid effects to larval fish by 

stopping dredging activities prior the time period when then larval fish are expected or observed in 

the river, as referenced in conservation measure 20. We do not expect larval fish to be affected by 

the Demonstration Project.  

 

Avoidance and minimization measures will be taken to deter adult fish from swimming within the 

area during dredging activities, such as running the dredge engine for a period without operating 

the equipment. Any adult or juvenile sucker present in the Demonstration Project area will be able 

to navigate away from the impact area, and few are likely to be found within this section of the 

Santa Ana River. It is unlikely that any sucker will be found within the sediment deposited on land. 

If one fish is found, then likely more were killed by the actions, but we cannot quantify take 

beyond individual dead fish observed. Therefore, we estimate that no more than three sucker will 

be killed as a result of dredging activities. As sucker are an especially fecund species, we 

anticipate that this level of take will not cause measurable effects to the species as a whole. A 

biological monitor will be on-site during dredging activities to report any take that occurs. 

 

Demonstration Project Indirect Effects to Sucker 

 

We anticipate a temporary beneficial effect to sucker habitat (and therefore, sucker) upstream of 

the Demonstration Project due to a head cut which is likely to form once the sediment is removed. 

Head cuts form due to channel incision, which encourage fine to medium grained sediments (clay, 

silt, and sand) to migrate downstream into the area, thus exposing the gravel and cobble substrate 

beneath. This is likely to occur fairly quickly after dredging commences and last for a short time 

after, until upstream deposits fill the dredged area in again. 

 

Based on what was observed in the recent sediment removal project just below River Road, 

adjacent to the OCWD Diversion Channel, in which 7,000 cubic yards of sediment were dredged, 

increased sediment transport could occur as far upstream as the Van Buren Bridge. A head cut was 

observed to occur from the 7,000 cubic yard-removal project approximately 0.6 miles upstream. If 

a linear relationship exists between sediment trap size and headcut distance, removing up to 

120,000 yd3 of sediment (approximately 17 times the amount of sediment of the smaller project) 

would result in a head cut approximately 10 miles upstream, which is roughly to the Van Buren 

Bridge crossing. However, there are likely many other variables involved, such as impediments, 

sediment type, trap geometry, and flow rates (N. Scheevel, pers. comm.), so the head cut distance 

is expected to be less than what would be predicted in a linear regression model. The intent of the 

Demonstration Project is to monitor and assess the effects of sediment removal, such as the 

degree/length of head cut formation. 

 

The uncovered gravel and cobble bottom may attract sucker into the immediate project footprint, 

increasing the likelihood that they individuals may be caught up in dredging activities. However, 
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avoidance measures taken before dredging activities start each time should deter any sucker in the 

area from swimming into the range of the suction. The gravel/cobble substrate may provide 

suitable habitat for spawning, but dredging actions will only occur during the non-spawning 

season. We are unable to predict whether the spawning habitat will remain into spawning season. 

This will be dependent on the schedule of dredging activities (i.e. if dredging ends immediately 

prior to or long before spawning season), and flow rates and sediment transport within the river, as 

determined by rainfall events and a host of other variables.   

 

Demonstration Project Effects on Recovery to Sucker 

 

On its own, the Demonstration Project will have a negligible, but positive effect on the recovery of 

sucker as a species. While the Planned Deviation is expected to spread fine sediment over a large 

area within the Prado Basin below 505 feet, the intent of the Demonstration Project is to remove 

sediment from a small area at the terminus of the Santa Ana River with Prado Basin, which will 

benefit sucker for a temporary amount of time by exposing a gravel-cobble substrate. But more 

importantly, the purpose of the Demonstration Project is to collect and analyze data to inform 

future sediment management efforts, with the intent of improving habitat for sucker during 

implementation of the Prado Basin Feasibility Study. Ideally, future sediment removal would 

occur within a large portion of the Prado Basin, which has filled in with sediment, reducing the 

water storage capacity, and changing the gradient of the Santa Ana River upstream. The removal 

(and re-entrainment downstream) of millions of cubic yards of sediment would potentially help 

move the Santa Ana River towards its pre-Prado Dam conditions, especially within the wide, 

sandy reaches just upstream of Prado Basin. In theory, the sediment removal would increase the 

gradient and flow into Prado Basin from the baseline condition, encouraging the sand in these 

reaches to migrate downstream, exposing the gravel-cobble substrate beneath, which would benefit 

the sucker by providing substrate for algal growth (foraging habitat) and spawning.  

 

The Recovery Plan for the sucker states that the primary threat to the sucker is habitat loss, 

degradation, and modification through hydrological modifications range wide. The sediment 

Demonstration Project is a step in the direction of improving habitat degradation that is in part 

attributable to the presence of Prado Dam on the river. Implementation of the Demonstration 

Project will result in disturbance impacts to sucker habitat in a section of the Santa Ana River that 

is only occasionally occupied by sucker at low densities and a temporary benefit upstream of the 

dredge site. The proposed Project does not impair prospects for sucker recovery and may inform 

future actions that will improve the prospects for sucker recovery. 

 

Santa Ana Sucker Critical Habitat 

 

Planned Deviation 

 

The Corps has stated that the Planned Deviation will have no effect on sucker critical habitat. A 

sediment transport model was conducted by Scheevel Engineering (2015), which determined that 

approximately 10,500 acre-feet of water could be impounded by the Planned Deviation. Based 

upon conservative assumptions, it was calculated that, on average, an additional 3,500 cubic yards 

of silt and clay sediments could deposit in Prado Basin each year due to the Planned Deviation. 
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Once in the Prado Basin, it is assumed that the silt and clay sediments would evenly distribute over 

large areas due to wind action, tributary inflow, and the sediments’ ability to stay suspended, 

which would amount to an average of 0.001 feet per year of sediment deposition below 505 feet 

with Prado Basin. This additional silt and clay sedimentation from the Planned Deviation is 

considered negligible compared to existing baseline sedimentation rate between 0.5 and 0.7 feet 

occurring per year due to the presence of the dam itself. This additional sedimentation is expected 

to occur outside of sucker critical habitat. To alleviate any minor sedimentation that does occur 

due to the Planned Deviation, OCWD is planning to remove up to 17,000 cubic yards (3,500 cubic 

yards for each year of the Planned Deviation) from the end of the defined Santa Ana River 

Channel (which is above 505 feet). 

 

The sediment transport model results also showed no appreciable change from the existing 

condition in the Santa Ana River’s bed gradation above 505 feet. With or without the Planned 

Deviation, the model indicates that there will be a general trend of aggradation from above the 

Interstate 15 Freeway crossing extending downstream into Prado Basin. Aggradation over a 10-

year period is expected to range from 1 to 9 feet in depth (Scheevel Engineering, 2015). 

 

The Service does not find evidence that there will be measurable effects in the short-term (i.e. five-

year lifespan of this Deviation), however if the permanent deviation is requested in the future, we 

anticipate that the repeated holding of water to 505 feet may cause an impact to the sucker 

population upstream of Prado Basin, due to a degradation of the habitat. In the short term of this 

five-year deviation, it is unlikely significant changes will affect the habitat upstream. 

 

Likewise, we are concerned that there could potentially be detrimental effects to larval sucker 

habitat in Reach 9 (downstream of Prado Dam) due to a sustained decreased discharge from the 

dam. Larval sucker require shallow river margins with slow moving water and emergent 

vegetation, which may be reduced or eliminated in Reach 9 if discharge rates are decreased. This 

effect could occur throughout Reach 9 due to the incised nature of the channel. This assessment 

should be revisited for any action with a long-term effect that would reduce outflow from the dam 

(as opposed to the five-year term of the proposed Deviation). 

 

Demonstration Project Direct Effects to Sucker Critical Habitat 

 

The proposed Project will temporarily impact 0.25 percent (approximately 12 acres) of sucker 

designated critical habitat in Subunit 1B (4,771 acres, Santa Ana River) associated with the 

construction and removal of sediment from the sediment removal channel. Temporary impacts will 

result from (1) removal of overhanging and in-stream vegetation; (2) extraction of sand from the 

bottom of the Santa Ana River creating a deep and wide channel; (3) any use of heavy machinery 

or construction equipment in the wetted channel of the river; (4) increased sediment transport 

upstream of the sediment removal area causing a deepening of the thalweg.  

 

The sediment Demonstration Project will hydraulically dredge up to 120,000 cubic yards of 

sediment within the edge of designated sucker critical habitat, where the defined channel of the 

Santa Ana River ends within the Prado Basin. Dredging will temporarily disturb the substrate of 

the Santa Ana River within a portion of designated critical habitat and create a deep and wide 
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channel (pool). This will amount to a short-term degradation of sucker habitat within the footprint 

of the excavation area and will create a pool, which may temporarily serve as habitat for aquatic 

predators. However, because of the prevalence of sand (90–100 percent of the substrate), the pool 

is expected to quickly fill with sediment. This will provide a beneficial effect to the upstream 

habitat, as the fine sediment, which will move downstream into the dredge footprint may expose an 

underlying gravel substrate that is the preferred habitat of the sucker. However, the upstream 

benefits from this sediment transport are expected to be temporary and as gravel is likely to be 

recovered by sand or fine sediment within a year’s time, depending on rainfall/flow rates and other 

factors. 

 

Demonstration Project Indirect Effects to Sucker Critical Habitat 

 

Indirect effects to sucker critical habitat are also expected to be beneficial, as data collected will 

inform any future sediment removal project(s). These, in turn, we expect will provide a net benefit 

to sucker; in addition to removing fine sediment from the system, a portion of the historic grade of 

the river may be reestablished by deepening the channel bottom, leading to an increase in water 

velocity and fine sediment transport.   

 

Demonstration Project Effects on Recovery to Sucker Critical Habitat 

 

Given the above information, we anticipate that the Demonstration Project will contribute to a 

beneficial effect on the recovery of sucker critical habitat within Subunit 1B (Santa Ana River). 

 

CUMULATIVE EFFECTS 

 

Cumulative effects include the effects of future State, Tribal, local, or private actions that are 

reasonably certain to occur in the action areas considered in this biological opinion. Future Federal 

actions that are unrelated to the proposed actions are not considered in this section because they 

require separate consultation pursuant to section 7 of the Act. The action areas of several proposed 

Federal (e.g., Corps) projects include, or overlap with, the action areas of the projects considered 

herein. However, Federal projects and land use authorizations that affect listed species within the 

foreseeable future elicit direct Federal involvement through Federal regulatory processes. 

Moreover, vireo and sucker largely and routinely utilize habitats that are within jurisdictional 

wetlands or waters of the United States, under the jurisdiction of the Corps and EPA. Future 

Federal actions, such as a permanent change in dam operations to provide water conservation to 

elevation 505 year-round, are subject to the consultation requirements established in section 7 of 

the Act and the implementing regulations pertaining thereto and, therefore, are not considered 

cumulative in the proposed project. 

 

Other projects without a demonstrated federal nexus could result in significant cumulative effects 

to the species or its designated critical habitat. However, section 9 of the Act prohibits the take of 

threatened or endangered species listed through the Act. The development of a habitat 

conservation plan (HCP) is required for the issuance of an incidental take permit that would allow 

such species to be taken outside of the conservation areas established pursuant to the terms and 

conditions outlined in an acceptable HCP and its accompanying implementing agreement. It is 
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possible that future actions will be taken that may affect federally listed species within private 

parcels. However, we are not aware of any planned non-Federal actions affecting listed species 

that are reasonably certain to occur in the action areas considered by this biological opinion. 

 

CONCLUSION 

 

After reviewing the current status of the species, the environmental baseline for the action areas, 

the effects of the proposed action and the cumulative effects, it is our opinion that the actions, as 

proposed, are not likely to jeopardize the continued existence of the vireo, gnatcatcher, or sucker, 

nor to result in the destruction or adverse modification of designated critical habitat for the vireo or 

sucker, nor the proposed critical habitat for the cuckoo. We reached these conclusions by 

considering the following: 

 

Least Bell’s Vireo 

 

1. Habitat supporting up to 220 vireo pairs may be affected by inundation during the five-year 

term of the Planned Deviation, impairing essential behaviors (breeding, feeding, and 

sheltering). We reached this number by examining the maximum number of vireo which 

held territories below 505 feet within one season, the maximum number of vireo which 

appeared to be displaced in any one year, the total number of vireo which were calculated 

to be displaced within the past 15 years, and looking at annual rainfall patterns. We do 

expect most of the affected vireos to nest in following years. 

 

2. Although the number of vireos that may be harmed (disruption of breeding, feeding, and 

sheltering behaviors) as a result of the Planned Deviation is a significant proportion of the 

vireo population in Prado Basin, effects to both the habitat and the population will be 

temporary and substantial measures have been taken, and will continue to be implemented 

by the project proponent, to minimize potential threats to vireo in the action area and to 

foster their recovery. 

 

3. The ongoing conservation programs (species monitoring and reporting, cowbird 

management, Arundo removal and other habitat restoration) implemented by OCWD and 

its partners will continue to benefit the vireo and its riparian habitat within Prado Basin. 

 

4. OCWD and the Corps will design and implement, with coordination from the Service and 

USGS, a vireo monitoring program specifically intended to analyze the effects of 

inundation on vireos nesting in lower elevation habitats within Prado Basin (i.e., below 505 

feet). This information will be used to inform any future decisions regarding vireo habitat 

management and water elevation in Prado Basin. 

 

5. OCWD and the Corps will also design and implement, with coordination from the Service 

and USGS, a habitat monitoring program to analyze and measure the effects of inundation 

on understory vegetation in Prado Basin. The monitoring will incorporate frequency, 

timing, duration, and water depth. This information will be used to inform future decisions 

regarding vireo habitat management and water elevation in Prado Basin. 
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6. Although the physical and biological features essential to the conservation of vireo may be 

affected by the proposed project, the five-year duration of the Planned Deviation request is 

not anticipated to appreciably diminish or preclude the role of vireo critical habitat to the 

survival or recovery of the species. Substantial measures have been taken, and will 

continue to be taken, to sustain the quality of vireo critical habitat within the Planned 

Deviation action area. 

 

7. Vegetation removal and sediment removal activities for the Demonstration Project will be 

conducted between September 16 to February 28, when vireos are not present. 

 

Yellow-billed Cuckoo Critical Habitat 

 

8. The five-year Planned Deviation will have a minimal effect on riparian vegetation required 

by the cuckoo, in comparison to overall effects caused by the presence of the dam itself, 

which primarily serves as flood protection. 

 

9. The sediment Demonstration Project will only temporarily remove 0.48 acres of 

unoccupied proposed cuckoo critical habitat. 

 

Coastal California Gnatcatcher 

 

10. The harm of up to four gnatcatchers, which may be displaced or otherwise disturbed by 

Demonstration Project activities, will not have a measurable effect on the species, and other 

available foraging habitat is within the vicinity. Surveys will be conducted prior to nesting 

season to confirm gnatcatchers are not using the stockpiling area for nesting. 

 

Santa Ana Sucker 

 

11. The potential loss of three suckers as a result of Demonstration Project dredging activities 

is unlikely to have a measurable impact on the species as a whole due to the species’ 

fecundity, and conservation measures implemented by the project proponent will minimize 

the likelihood of any take. 

 

12. The Demonstration Project is expected to have an overall net benefit to sucker critical 

habitat in and upstream of Prado Basin. 

 

13. The Demonstration Project will include monitoring of changes in the streambed elevation 

upstream of 505 feet to evaluate changes in substrate and bed elevation from either the 

Demonstration Project or the five Deviation.  
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INCIDENTAL TAKE STATEMENT 

 

Section 9 of the Act and Federal regulation pursuant to section 4(d) of the Act prohibit the take of 

endangered and threatened species, respectively, without special exemption. Take is defined as to 

harass, harm, pursue, hunt, shoot, wound, kill, trap, capture, collect, or attempt to engage in any 

such conduct. Harm is further defined by us to include significant habitat modification or 

degradation that actually kills or injures a listed species by significantly impairing essential 

behavioral patterns, including breeding, feeding, or sheltering. Harass is defined by us as an action 

that creates the likelihood of injury to listed species by annoying it to such an extent as to 

significantly disrupt normal behavioral patterns which include, but are not limited to, breeding, 

feeding, or sheltering. Incidental take is defined as take that is incidental to, and not the purpose of, 

the carrying out of an otherwise lawful activity. Under the terms of section 7(b)(4) and 7(o)(2) of 

the Act, such incidental take is not considered a prohibited taking under the Act, provided that such 

taking is in compliance with this incidental take statement. 

 

DISPOSITION OF SICK, INJURED, OR DEAD SPECIMENS 

  

The Corps and/or OCWD shall notify the PSFWO (see address and phone number below) within 

three (3) working days if any endangered or threatened species is found dead or injured as a direct 

or indirect result of these Projects’ implementation. Notification must include the date, time, and 

location of the injured animal or carcass, and any other pertinent information.  In addition, mark 

dead animals appropriately, photograph, and leave the carcass on site; transport injured animals to 

a qualified veterinarian; and contact the PSFWO regarding the final disposition of any treated 

animals that survive. 

 

Planned Deviation 

 

The measures described below are non-discretionary, and must be undertaken by the Corps so that 

they become binding conditions of any permit or grant documents issued to the permittee, as 

appropriate, for the exemption in section 7(o)(2) to apply. The Corps has a continuing duty to 

regulate the activities covered by this incidental take statement. If the Corps fails to assume and 

implement the terms and conditions of the incidental take statement or to make them enforceable 

terms of permit or grant documents, the protective coverage of section 7(o)(2) may lapse. The 

Corps can cause OCWD to implement the terms and conditions below, but because they are not the 

applicant for the Planned Deviation, they are not receiving the take exemption. To monitor the 

impact of the incidental take, the Corps or OCWD must report the progress of the action and its 

impact on the species to the PSFWO as specified in the incidental take statement [50 CFR § 

402.14(i)(3)]. The exemption provided by this incidental take statement to the prohibitions against 

take contained in section 9 of the Act extends only to the action area for the Planned Deviation as 

described in the Environmental Baseline section of this biological opinion. 
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Least Bell’s Vireo 

 

AMOUNT OR EXTENT OF TAKE 

 

We are authorizing take for 220 vireo pairs, or 440 individuals, for the five-year duration of the 

Planned Deviation. Incidental take of these vireo is expected to occur due to the impairment of 

essential behavioral patterns, including breeding, feeding, and sheltering caused by the 

displacement of vireos from their territories, during periodic, temporary flooding, destruction, or 

degradation of occupied territories in Prado Basin below 505 feet. Displaced birds may experience 

increased competition, greater risk of predation/nest parasitism, and decreased reproductive 

success. The Service anticipates determining the precise level of vireo incidental take will also be 

difficult in the future due to seasonal fluctuations in numbers, lack of information about conditions 

on their wintering grounds, detectability of females, and other unknown variables. However, with 

regular monitoring within Prado Basin, water surface levels provided by the Corps, and GIS 

elevational contour data, an estimate of displaced vireo should be available for each year. If 220 

pairs, or 440 individual vireo are determined to be displaced below 505 feet in elevation within the 

five-year life of the project, the take limit will have been exceeded, and consultation will be 

reinitiated. 

 

EFFECT OF THE TAKE 

 

This level of take is approximately 37-40 percent of vireos within Prado Basin, and approximately 

7.6 percent of the currently known territories range-wide. In the accompanying biological opinion, 

the Service determined that this level of anticipated take is not likely to result in jeopardy to the 

species or destruction or adverse modification of critical habitat. We do not expect the large 

majority of these birds to be eliminated from the vireo population, but they may be forced to 

relocate and experience reduced reproductive fitness. However, we expect these vireos will have 

opportunities to nest in following years, and thus will not jeopardize the continued existence of the 

species.   

 

REASONABLE AND PRUDENT MEASURES 

 

The Corps shall implement or cause OCWD to implement the conservation measures included as 

part of the proposed action analyzed in this biological opinion to minimize the incidental take of 

vireo. In addition to these conservation measures, we consider the following reasonable and 

prudent measures are necessary to minimize impacts to individual vireo and their habitat affected 

by the action. 

 

1. Loss of function of vireo habitat within the action area will be minimized through the 

implementation of restoration within a 10-acre area that OCWD is currently treating to 

prevent the re-establishment of Arundo. This action will occur if the habitat monitoring 

program indicates substantial (≥ 30 percent loss of foliage) and prolonged (2 years – the 

year of inundation and the following year) degradation of vegetation occurred between 498 

and 505 feet. The 10-acre Arundo treatment area will continue to be managed for five years 

using non-native plant control to allow natural vegetation recruitment for any identified 
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impacts from the five-year Deviation. If monitoring indicates that more than 10 acres are 

degraded, additional area within the action area will be identified and managed following 

the same process and timelines as stated above. 

 

2. The effects of take of individual or pairs of vireo will be minimized through the 

implementation of ongoing cowbird and Arundo removal programs referenced in the 2000 

biological opinion (1-6-99-F-75). 

 

3. Loss of function of designated vireo critical habitat will be minimized through further 

continued implementation of habitat monitoring and restoration programs, such as the 

mulefat planting referenced in the 2000 biological opinion (1-6-99-F-75). 

 

TERMS AND CONDITIONS 

 

To be exempt from the prohibitions of section 9 of the Act, the Corps shall comply with the 

following terms and conditions, which implement the reasonable and prudent measures described 

above and outline required reporting/monitoring requirements. These terms and conditions are 

non-discretionary. 

 

1.1 The Corps shall implement the Planned Deviation as described in the sections entitled 

“Descriptions of the Proposed Actions”, including “Conservation Measures”. 

 

1.2 The Corps shall provide or cause OCWD to provide an annual report to the PSFWO 

that details the measurements taken and impacts recorded, if any, to vireo and their 

habitat within Prado Basin, as determined by the sampling design created in 

conjunction with USGS. This report should include the estimated extent of vireo take, 

critical habitat altered, and the elevational changes in the distribution of vireo 

territories, if any during the implementation of the Planned Deviation. 

 

1.3 The Corps shall ensure and/or cause OCWD to ensure that Service personnel have the 

right to access and inspect the Planned Deviation action area during its implementation 

(with prior notification from us) for compliance with the description of the proposed 

actions, conservation measures, and terms and conditions of this biological opinion. 

 

2.1 The Corps shall report or cause OCWD to report on the status of the ongoing cowbird 

and Arundo removal programs in an annual report to the Service. 

 

2.2 To avoid disturbing nesting vireo, the Corps shall ensure or cause OCWD to ensure 

that Arundo removal and other restoration and revegetation activities are conducted 

only before March 15 or after September 15 of each calendar year, unless specifically 

authorized to do otherwise by the Service. Although in some cases weeding and other 

restoration site maintenance activities will be necessary and prudent during the vireo 

breeding season, authorizations must be obtained in advance to preclude the 

unauthorized take of vireo. 
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3.1 The Corps shall report or cause OCWD to report on the status of the ongoing habitat 

monitoring and or restoration programs in an annual report to the Service. 

 

3.2 The Corps shall ensure or cause OCWD to ensure that all habitat, conservation or 

habitat restoration areas are not used for any purpose that would change or otherwise 

interfere with their value as wildlife habitat. To this end, the Corps shall cause OCWD 

to restrict land uses within the project restoration areas. Any deviations from stated land 

uses shall be disclosed and coordinated with the Service. 

 

Demonstration Project 

 

The measures described below are non-discretionary, and must be undertaken by the Corps so that 

they become binding conditions of any permit or grant documents issued to the permittee, as 

appropriate, for the exemption in section 7(o)(2) to apply. The Corps has a continuing duty to 

regulate the activities covered by this incidental take statement. If the Corps fails to assume and 

implement the terms and conditions of the incidental take statement or to make them enforceable 

terms of permit or grant documents, the protective coverage of section 7(o)(2) may lapse. To 

monitor the impact of the incidental take, the Corps must report the progress of the action and its 

impact on the species to the PSFWO as specified in the incidental take statement [50 CFR § 

402.14(i)(3)]. The exemption provided by this incidental take statement to the prohibitions against 

take contained in section 9 of the Act extends only to the action area for the Demonstration Project 

as described in the Environmental Baseline section of this biological opinion. 

 

Coastal California Gnatcatcher 

 

AMOUNT OR EXTENT OF TAKE 

 

We anticipate the take or harm of up to four gnatcatchers from the removal of their foraging 

habitat in and around the Demonstration Project sediment storage site. 

 

EFFECT OF THE TAKE 

 

In the accompanying biological opinion, we have determined the level of anticipated take noted 

above would not result in an appreciable reduction in the number, distribution, or reproduction of 

gnatcatcher, and is thus not likely to result in jeopardy to gnatcatcher.   

 

Santa Ana Sucker 

 

AMOUNT OR EXTENT OF TAKE 

 

We anticipate that Demonstration Project activities will result in take of up to three adult suckers, 

by killing or harm during dredging. It is expected that most fish will move away from the work 

area and be completely unharmed, but fish which pass through the dredge may be killed. There 

will be very little opportunity to salvage fish, nor observe dead fish passing through the dredge, so 

quantifying take may not be possible. Due to the difficulty in determining take during dredging, if 
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one (1) sucker is found to be harmed or killed during the dredging activities, the Applicant shall 

contact the PSFWO to review procedures and determine whether additional measures are 

warranted to avoid additional mortality. 

 

EFFECT OF THE TAKE 

 

In the accompanying biological opinion, the Service determined that this level of anticipated take 

is not likely to result in jeopardy to the sucker as a species or destruction or adverse modification 

of its critical habitat.  

 

REASONABLE AND PRUDENT MEASURES 

 

The Corps and/or the OCWD shall implement the conservation measures included as part of the 

proposed action analyzed in this biological opinion to minimize the incidental take of gnatcatcher, 

and sucker. In addition to these conservation measures, we consider the following reasonable and 

prudent measures are necessary to minimize the effects of incidental take on gnatcatcher, and 

sucker. 

 

1. OCWD and/or the Corps will monitor and report on compliance with the established take 

thresholds for federally listed wildlife species associated with the Demonstration Project. 

 

2. OCWD and/or the Corps will monitor and report on compliance with, and the effectiveness 

of, the proposed conservation measures for the Demonstration Project. 

 

TERMS AND CONDITIONS 

 

To be exempt from the prohibitions of section 9 of the Act, the Corps and/or OCWD shall comply 

with the following terms and conditions, which implement the reasonable and prudent measures 

described above and outline required reporting/monitoring requirements. These terms and 

conditions are non-discretionary. 

 

1.1 OCWD and the Corps shall implement the Demonstration Project as described in the 

sections entitled “Descriptions of the Proposed Actions”, including “Conservation 

Measures”. 

 

1.2 The Corps, OCWD, or their agents shall obtain all necessary local, State, and Federal 

permits to implement the Demonstration Project. In particular, OCWD must obtain 

any necessary permits from California Department of Fish and Wildlife. The 

incidental take authorization in this biological opinion is not in effect in the absence 

of any or all such permits.  

 

1.3 OCWD and the Corps shall ensure the qualified biologist(s) monitoring the 

Demonstration Project is/are authorized to handle the federally listed sucker, and has 

been pre-approved by the PSFWO for work on this project. 

 



Mr. Eduardo T. De Mesa (FWS-WRIV-09B0192-18F0101)     74 

 

1.4 If the qualified biologist detects impacts to federally listed species from the 

Demonstration Project activities in excess of that described in the above incidental 

take statement, OCWD, the Corps, or the qualified biologist will contact the PSFWO 

within 24 hours. At that time, the PSFWO and the Corps or OCWD shall review the 

circumstances surrounding the incident to determine whether additional protective 

measures are required. Project activities may continue pending the outcome of the 

review, provided that the proposed protective measures and any appropriate terms and 

conditions of this biological opinion have been and continue to be fully implemented. 

 

1.5 Within 45 days of the completion of the Demonstration Project, the Corps or 

OCWD shall provide a report to the PSFWO that provides details on the effects of 

this action on the federally listed species. Specifically, the report shall include 

information on any instances when federally listed species were killed, injured, or 

handled; the circumstances of such incidents; and any actions undertaken to prevent 

similar instances from reoccurring.  

 

1.6 The Corps and OCWD shall ensure that Service personnel have the right to access 

and inspect Demonstration Project site during its implementation (with prior 

notification from us) for compliance with the description of the proposed actions, 

conservation measures, and terms and conditions of this biological opinion. 

 

1.7  The Corps, OCWD and its agents shall ensure that all habitat restoration areas are not 

used for any purpose that would change or otherwise interfere with their value as 

wildlife habitat. To this end, the Corps, OCWD or its agents shall restrict land uses 

within the project restoration areas to those stated in the Corps permit application for 

the Demonstration Project. Any deviations from stated land uses shall be disclosed 

and coordinated with the Service. 

 

 

 CONSERVATION RECOMMENDATIONS 

 

Section 7(a)(1) of the Act directs Federal agencies to utilize their authorities to further the purposes 

of the Act by carrying out conservation programs for the benefit of endangered and threatened 

species. Conservation recommendations are discretionary agency activities to minimize or avoid 

adverse effects of a proposed action on listed species or critical habitat, help implement recovery 

plans, or to develop information. We recommend the Corps implement the following actions:  

 

1. The Corps, Service, Santa Ana River Project local sponsors, and other appropriate parties 

should enter into a memorandum of agreement regarding management of the Santa Ana 

River for conservation of listed species, flood risk management, and water conservation. 

The Corps plays an important role in assisting with coordination among stakeholders where 

activities require Corps assistance or approval (e.g., modifications in dam operations or the 

manner that riparian vegetation is managed within the river, etc.). 

 

2.  Seven Oaks Dam and Prado Dam block most of the influx of coarse sediment (i.e., gravel, 
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cobble, sand) into the river reaches below these dams, and water extraction and diversions 

of the river have left much of the river dry for much of the year, with remaining aquatic and 

riparian areas substantially reduced. To the extent practicable, the Corps and its applicants 

should manage (and coordinate the management of) the Santa Ana River, in part, for listed 

species and the ecosystems upon which they depend. This should include the following: 

 

a) Maintain/restore river base flows through an increased number of reaches of the 

river to restore habitats for the sucker, vireo, flycatcher, and cuckoo. This could 

include the provision of consistent wastewater flows where they are important to 

the sucker and other river base flows have been largely or completely diverted. 

 

b) Provide periodic “flushing” high flows through reaches of the river important to the 

sucker to temporarily displace exotic aquatic species, move and expose coarse 

riverbed substrates, and give a competitive advantage to listed species over exotic 

species. For example, strategically timed surges of water, released from Seven Oaks 

Dam to create artificial flood flows (such as have been utilized on the Colorado 

River as a management tool), could help move fine sediments and build/expose 

gravel bars in downstream portions of the river occupied by sucker. 

 

 

c) Maintain channel slope gradients (channel steepness) in areas potentially important 

to the sucker throughout the middle reaches of the river, through bypassing 

sediments past Prado Basin or other means. 

 

d)  We recommend that the Corps and/or OCWD use periodic river (river-rounded) 

gravel/cobble augmentation in various locations along the channel below Prado 

Dam to maintain and enhance coarse sediment availability, eliminate long-term 

scour and channel degradation, and reverse river low-flow deepening (e.g., see: 

Pasternack 2008, 2009; Bunte 2004; Bunte et al. 2007). Gravel augmentation or 

gravel replenishment means artificially adding river gravel suitable in size 

distribution for native fish to a streambed that lacks sufficient gravel; an additional 

goal is the improvement of the geomorphological and biological functioning of the 

stream (Bunte 2004). Gravel augmentation in Reach 9 would entail initially and 

periodically adding river gravel and cobble to appropriate locations in the channel 

to reduce “hungry water” outflow conditions caused by Prado Dam and bank 

armoring and the associated erosion (e.g., Corps 2013). Gravel augmentation would 

minimize degradation of the channel surface throughout most of Reach 9 as a result 

of the coarse sediments being transported and deposited downstream during higher 

flows. Additionally, these river gravel and cobble materials would immediately 

improve substrate conditions in the reach for native fish such as the sucker (e.g., 

Pasternack et al. 2010). Maintenance or improvement of the channel surface 

elevations (through elimination or reversal of channel degradation/ deepening) 

would help maintain indicator and key species wildlife movement (e.g., larger 

mammals) through the Reach 9 area, by arresting further increases the river low-

flow water depth (that is currently a restriction on wildlife movement). 
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e)  Within Prado Basin and in Reach 9, assess and remediate water quality issues, 

especially turbidity, as they relate to the suitability of Reach 9 for all life stages of 

sucker.  

 

f)  The Corps should develop or contract for a program to conduct studies comparing 

the ecophysical processes and landforms at highly functional sites for the Santa Ana 

sucker with those remaining in the Santa Ana River. Studies should include 

historical analysis, detailed topographic mapping, substrate characterization, 

spawning surveys, 2D hydrodynamic modeling, sediment entrainment assessment 

over a wide range of discharges, turbidity sensitivity and causes, and other studies. 

 

3.  Further monitoring and research needs to be conducted for the long-term management of 

the invasive, non-native shot hole Borer beetle (both Polyphagous and Kuroshio varieties) 

in order to minimize the long-term effects of this insect-fungal pathogen on the riparian 

plant community. Vireo, flycatcher, cuckoo, sucker, and other riparian-associated species 

would benefit from these actions. We recommend the Corps funding or contributing other 

resources that would supplement the current volunteer monitoring program started in 2016. 

Long-term monitoring of shot hole borer along the Santa Ana River and its upper 

tributaries, including the establishment, maintenance, and monitoring of funnel or other 

type of insect traps at 1-mile intervals along stream corridors, is needed in order to follow 

the invasion of this insect across the Santa Ana River watershed. Funding is also needed for 

research focused on control of the shot hole borer insect, its symbiotic fungi, and/or 

biocontrol agents as part of a long-term management strategy for the species.  

 

4.  Fund and/or implement some of the following Priority 1 recovery actions identified in the 

recovery plan for the sucker: 

 

a) Evaluate hydrological processes: In areas with modified hydrology, determine 

hydrological processes necessary to maintain breeding, feeding, and sheltering 

habitat for the species. Research should also focus on the timing and magnitude of 

flows that will maintain the complex diversity of habitat variables necessary to 

support each life stage (for example, sufficient sediment with appropriate grain size 

for spawning, pools, riffles, shallow stream margins, undercut banks, emergent 

aquatic vegetation, and riparian vegetation). The historical flow regime should be 

evaluated to determine the hydrological conditions that led to the creation of 

suitable habitat for the species and should be restored to the extent possible. 

 

b) Develop and implement a strategy to manage (reduce) the non-native invasive red 

algae (Compsopogon caeruleus) in the Santa Ana River. This action would increase 

the amount of sucker habitat available for use in the mainstem of the river. 

Supplying the stream with relatively cold water (less than 55 degrees Fahrenheit) 

for extended periods of time has been observed to decrease the amount of algal 

cover and cause filament bleaching and death (Russell et al. 2016). Extirpation of 

the species from the river may be possible with cold-water treatments but field 

testing is needed. High pulse flow events would contribute to managing red alga 
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abundance in the occupied river by fracturing algal filaments with high velocity 

flow and/or by rolling the cobble and gravel. Funding or contributing resources to 

test these, or other control methods, would benefit sucker if an effective strategy for 

managing red alga can be found. The Corps should also investigate the extent of 

impacts of invasive red algae to sucker habitat within the Santa Ana River Recovery 

Unit. If impacts are found to be significant, investigate management actions to 

remove or treat this nonnative to reduce impacts to the sucker where it occurs. 

 

c)  Prepare and implement a range expansion plan: The recovery plan lists specific 

information that needs to be included in a reintroduction plan. 

 

5.  Continue to work with OCWD and other partners to devise an affordable and efficient 

strategy to remove the sediment which has filled in the lower Prado Basin and is 

increasingly occupying area that could otherwise be used for water conservation, flood 

control, and habitat value for the vireo and other riparian species. 

 

REINITIATION NOTICE 

 

This concludes formal consultation regarding the Planned Deviation and sediment Demonstration 

Project as described in materials submitted to us. As provided in 50 CFR §402.16, reinitiation of 

formal consultation is required where discretionary Federal agency involvement or control over the 

action has been retained (or is authorized by law) and if (1) the amount or extent of incidental take 

is exceeded; (2) new information reveals effects of the agency action that may affect listed species 

or critical habitat in a manner or to an extent not considered in this opinion; (3) the agency action 

is subsequently modified in a manner that causes an effect to the listed species or critical habitat 

not considered in this opinion; or (4) a new species is listed or critical habitat designated that may 

be affected by the action. In all instances where the amount or extent of incidental take is 

exceeded, any operations causing such take must cease pending reinitiation. 

  

If you have any questions or concerns about these consultations or the consultation process in 

general, please contact Rebecca Gordon of the PSFWO, 777 E. Tahquitz Canyon Way, Suite 208, 

Palm Springs, California 92262, rebecca_gordon@fws.gov; or 760-322-2070, extension 416. 

 

Sincerely, 

 

 

 

 

G. Mendel Stewart 

Field Supervisor 

cc: 

Greg Woodside, OCWD



Mr. Eduardo T. De Mesa (FWS-WRIV-09B0192-18F0101)     78 

 

  

LITERATURE CITED 

 

[AOU]. American Ornithologists' Union. 1998. Checklist of North American Birds, Seventh Edition. 

American Ornithologists' Union, Washington, D. C. 829 pages. 

 

Barlow, J. 1962. Natural History of the Bell Vireo, Vireo bellii Audubon. Univ. of Kansas 

Publ. Mus. of Nat. Hist. 12 (5): 241-296. 

 

Baskin, J. N. and T. R. Haglund. 2008. Fish Protection Activities at Prado Dam, Corona, California. 

Prepared for U.S. Army Corps of Engineers, Los Angeles District. 

 

Boland, J.M. 2016. The impact of an invasive ambrosia beetle on the riparian habitats of the Tijuana 

River Valley, California. PeerJ. 4:e2141. 

 

Bunte, K. 2004. State of the Science Review, Gravel Mitigation and Augmentation Below Hydroelectric 

Dams: A Geomorphological Perspective. USDA Forest Service, Rocky Mountain Research 

Station, Report submitted to the Stream Systems Technology Center, Fort Collins, CO. 234 p. 

http://www.stream.fs.fed.us/publications/PDFs/GravelAugmentation Report.pdf). 

 

Bunte, K., J. P. Potyondy, and D. A. Cenderelli. 2007. A Geomorphic Perspective on Things to 

Think About Before Starting a Gravel Augmentation Project. Stream Notes. April. 

 

Dahl, T.E. 1990. Wetland Losses in the United States, 1780s to 1980s. U.S. Department of the 

Interior; U.S. Fish and Wildlife Service; Washington, D.C. 13 pp. 

 

Dames and Moore. 1987. Supplemental Biological Information, Evaluation of Potential Impacts to the 

least Bell's vireo, Prado Basin Water Conservation Study. Unpublished report prepared for the 

Orange County Water District. Santa Barbara, California. 

 

ECORP Consulting, Inc. 2009. 45-day survey report on pre-construction presence/absence surveys for 

the Santa Ana sucker (Catostomus santaanae) at three locations on the Santa Ana River. 

 

Ehrlich, P., D. Dobkin, and D. Wheye. 1988. The Birder's Handbook: A Field Guide to the 

Natural History of North American Birds. Simon and Schuster, Inc. New York; 785 pp. 

 

Entrix, Inc. 2005. Monitoring for Santa Ana suckers during emergency work in the Santa Ana River 

floodplain to protect various parts of the SARI line. Prepared for Jamison Engineering, Fountain 

Valley, California.  

 

Eskalen A., R. Stouthamer, S.C. Lynch, P.F. Rugman-Jones, M. Twizeyimana, A. Gonzalez, and T. 

Thibault. 2013. Host Range of Fusarium Dieback and Its Ambrosia Beetle (Coleoptera: 

Scolytinae) Vector in Southern California. The American Phytopathological Society. 97:938-

951. Website: http://eskalenlab.ucr.edu 

 



Mr. Eduardo T. De Mesa (FWS-WRIV-09B0192-18F0101)     79 

 

Garrett, K. and J. Dunn. 1981. Birds of southern California: status and distribution. Los Angeles 

Audubon Society; 408pp. 

 

GEI Consultants, Inc. 2012. 45-day survey report on aquatic biological sampling for the Santa Ana 

River Basin in 2011.  

 

Gray, V. and J. Greaves. 1981. The riparian forest as habitat for the Least Bell's Vireo (Vireo 

bellii pusillus). Paper presented at the California Riparian Systems Conference, University of 

California, Davis; September, 1981. 

 

Greenfield, D.W., S.T. Ross, and D.G. Deckert. 1970. Some aspects of the life history of the Santa Ana 

Sucker, Catostomus (Pantosteus) santaanae (Snyder). California Department of Fish and Game 

56:166-179. Haas, C. D. 2000. Distribution, relative abundance, and roadway underpass 

responses of carnivores throughout the Puente-Chino Hills. 110 pp. Master's Thesis, Pomona: 

California State Polytechnic University. 

 

Grinnell, J. and A. Miller. 1944. The distribution of the birds of California. Pacific Coast Avifauna 

Number 27: 1-608. 

 

Haglund, T.R., J.N. Baskin, and C.C. Swift. 2003. Results of the Year 3 (2003) Implementation of the 

Santa Ana Sucker Conservation Program for the Santa Ana River. Unpublished report prepared 

by San Marino Environmental Associates for Santa Ana Sucker Conservation Team. 142 pp. 

 

Haglund, T. R. and Baskin, J. N. 2004. Santa Ana sucker protection during stream re-diversion in Reach 

9 of the Santa Ana River. Prepared for U.S. Army Corps of Engineers, Los Angeles District. 

February 2004. 

 

Hays, L.  1987.  The status and management of the Least Bell's Vireo within the Prado Basin, California, 

during 1987. Unpublished report, California State University, Long Beach Foundation. 

 

Hays, L. 1989. The status and management of the least Bell's vireo within the Prado Basin, 

California, 1986-1989. Unpublished report, California State University, Long Beach, 

California. 

 

Hoffman, S.M. and R. Zembal. 2016. Status and management of the least Bell’s vireo and 

southwestern willow flycatcher in Santa Ana River Watershed, 2016, and summary data by site 

and watershed-wide, 2000-2016. Prepared by the Santa Ana Watershed Association for Orange 

County Water District and U.S. Fish and Wildlife Service. 

 

Jewell, K. J., and P. Arcese. 2008. Consequences of parasite invasion and land use on the spatial 

dynamics of host populations. Journal of Applied Ecology 45:4:1180-1188. 

 

Jones, B. 1985. A report on the status of the least Bell's vireo on the San Diego, Sweetwater, 

and San Luis Rey Rivers, San Diego County, California. Unpublished Report. 

 



Mr. Eduardo T. De Mesa (FWS-WRIV-09B0192-18F0101)     80 

 

Kus, B., and M. Whitfield. 2005. Parasitism, productivity, and population growth: response of least 

Bell’s vireos (Vireo bellii pusillus) and southwestern willow flycatchers (Empidonax traillii 

extimus) to cowbird (Molothrus spp.) control. Ornithological Monographs 57:16-27. 

 

Kus, B., S. Howell, R. Pottinger, K. Allen, and M. Madden. 2017. Recent Population Trends in Least 

Bell’s Vireos and Southwestern Willow Flycatchers: 2016 Update. USGS Western Ecological 

Research Center, San Diego Field Station. Riparian Working Group Presentation.Pike et al. 

2013. 

 

Laymon, S.A. 1998. Yellow-billed Cuckoo (Coccycus americanus). In: The Riparian Bird Conservation 

Plan:a strategy for reversing the decline of riparian-associated birds in California. California 

Partners in Flight. www.prbo.org/calpif/htmldocs/riparianv-2.html. 

 

Lynch, S.C., M. Twizeyimana, J.S. Mayorquin, D.H. Wang, F. Na, M. Kayim, M.T. Kasson, P.Q. Thu, 

C. Bateman, P. Rugman-Jones, J. Hulcr, R. Stouthamer, and A. Eskalen. 2016. Identification, 

pathogenicity and abundance of Paracremonium pembeum sp. nov. and Graphium euwallaceae 

sp. nov.—two newly discovered mycangial associates of the polyphagous shot hole borer 

(Euwallacea sp.) in California. Mycologia 108:2:313-329. 

 

Miner, K. L. 1989. Foraging ecology of the least Bell's vireo, Vireo bellii pusillus. Unpublished Master's 

Thesis, San Diego State University, San Diego California. 

 

Moyle, P.B. 2002. Inland Fishes of California: Revised and Expanded. University of California Press. 

Berkeley, California. 

 

Nolan, V. 1960. Breeding behavior of the Bell Vireo in southern Indiana. Condor 62: 225-244. 

 

Oehlke, B. 2012. Pachysphinx occidentalis, the Big Poplar Sphinx. 

http://www.silkmoths.bizland.com/pocciden.htm 

 

Orange County Water District. 2008. Digital topographic data for Prado Basin in GIS format. Received 

November 2017. Orange County Water District. Fountain Valley, CA 

 

Orange County Water District. 2016. Effects of Reduced Outflow from Prado Dam Water Conservation 

2015/2016. Unpublished report prepared for the U.S. Fish and Wildlife Service.  

 

Pasternack, G. B. 2008. SHIRA-Based River analysis and field-based manipulative sediment 

transport experiments to balance habitat and geomorphic goals on the Yuba River. 

Cooperative Ecosystems Studies Unit (CESU) 81332 6 J002 Final Report, University of 

California at Davis, Davis, CA, 569 pp. 

 

Pasternack, G. B., A. A. Fulton, and S. L. Morford. 2010. Yuba River analysis aims to aid spring-run 

Chinook salmon habitat rehabilitation. California Agriculture 64:2:69-77. 

 



Mr. Eduardo T. De Mesa (FWS-WRIV-09B0192-18F0101)     81 

 

Peterson, B.C., J.P. Cecrle, R.L. Simonson, S.A. Hossain, and H.G. Nagel. 2008. Biological control of 

purple loosestrife using native white-lined sphinx moth larvae. In Proceedings of the North 

American Prairie Conference 20:1-18. 

 

Pike, J. and L. Hays. 1992. The status and management of the least Bell's vireo within the 

Prado Basin, California, 1986-1991. Unpublished report, California State University, Long 

Beach Foundation and U.S. Fish and Wildlife Service, Laguna Niguel, California. 

 

Pike, J., and L. Hays. 2000.  Status and Distribution of the Least Bell’s Vireo and Southwestern Willow 

Flycatchers in the Prado Basin, California, 1986-2000.  Unpublished report prepared for the 

Orange County Water District, County of Orange, California Department of Fish and Game, 

Corps of Engineers, and U.S. Fish and Wildlife Service. 

 

Pike, J., D. Pellegrini, L. Hays, and R. Zembal. 2005. Least Bell’s Vireos and Southwestern Willow 

Flycatchers in Prado Basin of the Santa Ana River Watershed, CA.  Unpublished report prepared 

for the Orange County Water District and U.S. Fish and Wildlife Service.  

 

Pike, J., L. Hays, and R. Zembal, 2011. Least Bell’s Vireos and Southwestern Willow Flycatchers in 

Prado Basin of the Santa Ana River Watershed, CA.  Unpublished report prepared for the 

Orange County Water District and U.S. Fish and Wildlife Service. 

 

Pike, J., L. Hays, and R. Zembal. 2016. Least Bell’s vireos and southwestern willow flycatchers in Prado 

Basin of the Santa Ana River Watershed, CA. Prepared by the Orange County Water District. 

 

RCRCD (Riverside-Corona Resource Conservation District). 2005. Prado Dam channel improvement 

project native fish protection and relocation. Summary Report for first and second diversions, 

April 25-28 and May 3, 2005. 

 

RCRCD (Riverside-Corona Resource Conservation District). 2010. Field report for native fish 

relocation for ACOE Reach 9 channel diversions. 

 

RECON (Regional Environmental Consultants). 1988. Comprehensive Management Plan for 

the Least Bell's Vireo. Unpublished report submitted to the San Diego Area of 

Governments (SANDAG); San Diego, California. 

 

Robinson, S. K., S. I. Rothstein, M. C. Brittingham, L. J. Petit, and J. A. Grzybowski. 1995. Ecology 

and behavior of cowbirds and their impact on host populations. Pp. 428–60 in: T.E. Martin & 

D.M. Finch (eds.). Ecology and Management of Neotropical Migratory Landbirds. Oxford 

University Press, New York. 

 

Russell, K., B. Mills, T. Hoemke, R. Marks, and K. Palenscar. 2016. Effects of a Non-native, invasive 

Red Alga (Compsopogon cearuleus), on the Foraging Behavior, Reproductive Success and 

Habitat Preference of the Santa Ana Sucker (Catostomus santaanae). Prepared by the Riverside-

Corona Resource Conservation District and submitted to the Palm Springs Fish and Wildlife 

Office, Palm Springs, California. 



Mr. Eduardo T. De Mesa (FWS-WRIV-09B0192-18F0101)     82 

 

 

Saiki, M.K. 2000. Water Quality and Other Environmental Variables Associated with Variation in 

Population Densities of the Santa Ana Sucker Final Report. U. S. Geological Survey report 

prepared for the National Fish and Wildlife Foundation. 117 pp. 

 

Salata, L. R. 1983a. Status of the least Bell's vireo on Camp Pendleton, California. Report on 

research done in 1982. U.S. Fish and Wildlife Service Contract Report No. 11100-0145- 

82, Laguna Niguel, California. 73pp. 

 

Salata, L. R. 1983b. Status of the least Bell's vireo on Camp Pendleton, California. Report on 

research done in 1983. U.S. Fish and Wildlife Service Contract Report No. 10181- 

9373, Laguna Niguel, California. 73pp. 

 

Scheevel Engineering. 2015. Prado Dam Planned Deviation, Santa Ana River - Upstream Effects Due to 

Water Conservation (Final). Unpublished Report prepared for Orange County Water District and 

Submitted to U.S. Fish and Wildlife Service, Palm Springs, California. 

 

Swift, C.C. 2001. The Santa Ana sucker in the Santa Ana River: distribution, relative abundance, 

spawning areas and impact of exotic predators. Final report submitted to the Ad-Hoc Santa Ana 

Sucker Discussion Team. June. 

 

[Corps] U.S. Army Corps of Engineers. 2013. Lower Yuba River gravel augmentation project, 

Yuba and Nevada Counties, California. Supplemental Environmental Assessment. Army 

Corps of Engineers, Sacramento District. 

 

[Service] U.S. Fish and Wildlife Service. 1980. Biological opinion on the effects of the Santa Ana River 

Flood Control Project in the Counties of Orange, Riverside, and San Bernardino, California, on 

endangered species and their habitat (1-1-80-F-75). On file, U.S. Fish and Wildlife Service Palm 

Springs Fish and Wildlife Office, Palm Springs, California. 

 

[Service] U.S. Fish and Wildlife Service. 1993a. Endangered and threatened wildlife and 

plants; determination of threatened status for the coastal California gnatcatcher. March 

30, 1993. Final rule. Federal Register 58: 16742–16757. 

 

[Service] U.S. Fish and Wildlife Service. 1993b. Biological opinion on the Prado Basin Water 

Conservation Project, Orange County Water District, Riverside and San Bernardino Counties, 

California 

(1-6-93-F-7). On file, U.S. Fish and Wildlife Service Palm Springs Fish and Wildlife Office, Palm 

Springs, California. 

 

[Service] U.S. Fish and Wildlife Service. 1994. Designation of critical habitat for the least Bell’s vireo. 

(59 FR 4845). 

 



Mr. Eduardo T. De Mesa (FWS-WRIV-09B0192-18F0101)     83 

 

[Service] U.S. Fish and Wildlife Service. 1995. Biological Opinion on the Orange County Water 

District/Fish and Wildlife Service Cooperative Agreement (1-6-95-F-28). On file, U.S. Fish and 

Wildlife Service Palm Springs Fish and Wildlife Office, Palm Springs, California. 

 

[Service] U.S. Fish and Wildlife Service. 1998. Draft recovery plan for the least Bell’s vireo (Vireo 

bellii pusillus). U.S. Fish and Wildlife Service, Portland, Oregon. 

 

[Service] U.S. Fish and Wildlife Service. 2000a. Endangered and threatened wildlife and plants; 

Threatened status for the Santa Ana sucker. Federal Register 65:19686-19698. 

 

[Service] U.S. Fish and Wildlife Service. 2000b. Formal section 7 consultation on the Prado Basin 

Water Conservation and Water Control Operations Project, Prado Basin, Riverside and San 

Bernardino Counties, California (1-6-99-F-75). On file, U.S. Fish and Wildlife Service Palm 

Springs Fish and Wildlife Office, Palm Springs, California. 

 

[Service] U.S. Fish and Wildlife Service. 2001. Biological opinion on the Prado Mainstem and Santa 

Ana River Reach 9 Flood Control Projects and Norco Bluffs Stabilization Project, Orange, 

Riverside, and San Bernardino Counties, California (FWS-SB-909.6). On file, U.S. Fish and 

Wildlife Service Palm Springs Fish and Wildlife Office, Palm Springs, California. 

 

[Service] U.S. Fish and Wildlife Service. 2002. Biological Opinion for the Prado Dam Water 

Conservation and Supply Study, Orange, Riverside, and San Bernardino Counties, California 

(FWS-WRIV-2102.3). On file, U.S. Fish and Wildlife Service Palm Springs Fish and Wildlife 

Office, Palm Springs, California. 

 

[Service] U.S. Fish and Wildlife Service. 2005. Formal Section 7 consultation for the Prado Mainstem 

and Santa Ana River Reach 9 Flood Control Projects and Norco Bluffs Stabilization Project, 

Orange, Riverside, and San Bernardino Counties, California (FWS-WRIV-2669.2 ). On file, U.S. 

Fish and Wildlife Service Palm Springs Fish and Wildlife Office, Palm Springs, California. 

 

[Service] U.S. Fish and Wildlife Service. 2006. Least Bell’s vireo 5-year review. U.S. Fish and Wildlife 

Service, Region 8, Carlsbad, California. 

 

[Service] U.S. Fish and Wildlife Service. 2010a. Endangered and Threatened Wildlife and Plants; Revised 

Critical Habitat for Santa Ana Sucker. Final Rule. Federal Register 75:77962. 

 

[Service] U.S. Fish and Wildlife Service. 2010b. Endangered and Threatened Wildlife and Plants; Revised 

Critical Habitat for Santa Ana Sucker. Final Rule. Federal Register 75: 77963. 

 

[Service] U.S. Fish and Wildlife Service. 2011. Santa Ana sucker (Catostomus santaanae) five-year 

Review: Summary and Evaluation. Carlsbad Fish and Wildlife Office, Carlsbad, California. 

 

[Service] U.S. Fish and Wildlife Service. 2012a. Recovery outline for Santa Ana sucker (Catostomus 

santaanae). 38 pp. 

 



Mr. Eduardo T. De Mesa (FWS-WRIV-09B0192-18F0101)     84 

 

[Service] U.S. Fish and Wildlife Service. 2012b. Reinitiation of Formal Section 7 Consultation on the 

Prado Mainstem and Santa Ana River Reach 9 Flood Control Projects and Norco Bluffs 

Stabilization Project, Orange, Riverside, and San Bernardino Counties, California (FWS-SB/ 

WRIV/OR-08B0408-11F0551). On file, Palm Springs Fish and Wildlife Office, Palm Springs, 

California. 

 

[Service] U.S. Fish and Wildlife Service. 2013b. Reinitiation of Formal Section 7 Consultation on the 

Santa Ana River Project, Reach 9 Phase 3, San Bernardino, Riverside and Orange Counties, 

California (FWS-OR-14B0408-14F0059). On file, Palm Springs Fish and Wildlife Office, Palm 

Springs, California. 

 

[Service] U.S. Fish and Wildlife Service. 2014a. Designation of critical habitat for the western distinct 

population segment of the yellow-billed cuckoo; Proposed rule. (79 FR 158). 

 

[Service] U.S. Fish and Wildlife Service. 2017b. Recovery Plan for the Santa Ana sucker. U.S. 

Fish and Wildlife Service, Pacific Southwest Region, Sacramento, California. v + 105 pp. 

 

Zembal R. 1986. The least Bell's vireo in the Prado Basin and environs, 1985. Unpublished report, U.S. 

Fish and Wildlife Service, Laguna Niguel, California. 

 

Zembal, R., K. Kramer, and R. Bransfield.  1985.  Survey of Vegetation and Vertebrate Fauna in the 

Prado Basin and the Santa Ana River Canyon, California.  Unpublished report, U.S. Fish and 

Wildlife Service, Laguna Niguel, California. 

 

Zembal, R., M. Aimar, M. Archer, A. Beckman, F. Chan, C. Chavez, J. Coumoutso, P. Falatek, A. 

Gallagher, S.M. Hoffman, N. Housel, and C. Macbeth. 2017. Status and Management of the Least 

Bell’s Vireo and Southwestern Willow Flycatcher in the Santa Ana River Watershed, 2017, and 

Summary Data by Site and Watershed-wide, 2000-2017. Unpublished report prepared by the Santa 

Ana Watershed Association. On file in the Palm Springs Fish and Wildlife Office, Palm Springs, 

California.  



Mr. Eduardo T. De Mesa (FWS-WRIV-09B0192-18F0101)     85 

 

PERSONAL COMMUNICATIONS 

 

Mills, B. 2012. Riverside-Corona Resource Conservation District, electronic mail received by C. 

Medak, Carlsbad Fish and Wildlife Office, November 8, 2012. 

 

Pike, J. 2017. Orange County Water District, electronic mail received by B. Johnson, June 10, 

2017, forwarded to R. Gordon, Palm Springs Fish and Wildlife Office, June 12, 2017. 

 

Russell, K. 2015. Riverside-Corona Resource Conservation District, electronic mail received by 

K. Palenscar, Palm Springs Fish and Wildlife Office, February 10, 2015. 

 

Scheevel, N. 2018. Scheevel Engineering, electronic mail received by K. Palenscar, Palm 

Springs Fish and Wildlife Office, January 24, 2018. 

 

Woodside, G. 2018. Orange County Water District, electronic mail received by R. Gordon, Palm 

Springs Fish and Wildlife Office, January 26, 2018. 



Appendix E 
Cultural Resources Report  



 

 

Cultural Resources Assessment 
 
Prado Basin Planned Deviation and Sediment 
Management Project 

 

Prepared for Daniel Bott 
Principal Planner 
Orange County Water District 
18700 Ward Street 
Fountain Valley, California 92708 

 

Prado Basin Project: Section 6 in Township 3 South; Range 7 
West on the USGS 7.5 Minute Prado Dam Quadrangle 
(S.B.B.M) and, an unsurveyed portion of Township 3 South, 
Range 7 West on the USGS 7.5 Minute Prado Dam 
Quadrangle (S.B.B.M) 

Prepared by Patrick O. Maxon, M.A., RPA 
Melissa Macias 
David M. Smith 
BonTerra Psomas 
3 Hutton Centre Drive, Suite 200 
Santa Ana, California 92707 
T: (714) 751-7373 F: (714) 545-8883 
www.Psomas.com  

 April 2017 



Prado Basin Planned Deviation 
 

 
R:\Projects\OC\OCW_OCWD\3OCW000510\Cultural\Prado Phase I-040617.docx i Table of Contents 

TABLE OF CONTENTS 
 
Section Page 
 
National Archaeological Database (NADB) Information Sheet ................................................. S-1 

Management Summary ............................................................................................................. S-2 

1.0 Undertaking Information/Introduction........................................................................... 1 

1.1 Project Area Setting .............................................................................................. 1 

1.1.1 Planned Deviation...................................................................................... 1 
1.1.2 Sediment Management Demonstration Project ......................................... 2 

2.0 Regulatory Setting .......................................................................................................... 4 

2.1 Federal .................................................................................................................. 4 

2.2 Human Remains .................................................................................................... 5 

3.0 Environmental Setting .................................................................................................... 5 

4.0 Cultural Background ....................................................................................................... 6 

4.1 Prehistoric Background ......................................................................................... 6 

5.0 Ethnographic Background ............................................................................................. 8 

5.1 Gabrielino/Tongva ................................................................................................. 8 

5.2 Prado Basin History ............................................................................................... 9 

6.0 Methods ........................................................................................................................... 9 

6.1 Cultural Resources Records Searches ................................................................. 9 

6.2 Field Survey .......................................................................................................... 9 

6.3 Paleontological Resources .................................................................................... 9 

6.4 Native American Scoping .................................................................................... 10 

7.0 Results ........................................................................................................................... 10 

7.1 Cultural Resources Records Searches ............................................................... 10 

7.1.1 Planned Deviation.................................................................................... 10 
7.1.2 Sediment Management Demonstration Project ....................................... 11 

7.2 Field Survey ........................................................................................................ 12 

7.3 Paleontological Resources .................................................................................. 13 

7.4 Native American Scoping .................................................................................... 13 

8.0 Effects Analysis ............................................................................................................ 13 

8.1 Assessment of Effects ......................................................................................... 13 

8.1.1 Sediment Management Demonstration Project ....................................... 13 
8.1.2 Planned Deviation.................................................................................... 14 

9.0 Certification ................................................................................................................... 15 

10.0 References ..................................................................................................................... 16 

 
 



Prado Basin Planned Deviation 
 

 
R:\Projects\OC\OCW_OCWD\3OCW000510\Cultural\Prado Phase I-040617.docx ii Table of Contents 

TABLES 
 

Table Page 
 
1  Planned Deviation Average days of Inundation at Prado Basin ........................................ 2 
2  Cultural Resources Sites Recorded on or Within One-Eighth Mile of the Prado 

Basin Planned Deviation Project ..................................................................................... 10 
3  Cultural Resources Investigations Conducted on or Within One-Eighth Mile of the 

Prado Basin Planned Deviation Project .......................................................................... 11 
4  Cultural Resources Sites Recorded Within One-Eighth Mile of Sediment 

Management Demonstration Project ............................................................................... 12 
5  Cultural Resources Studies Conducted Within One-Eighth Mile of the Sediment 

Management Demonstration Project ............................................................................... 12 
 
 

EXHIBITS 
 

Exhibit Follows Page 
 
1 Area of Potential Effects: Planned Deviation Project ........................................................ 1 
2 Area of Potential Effects: Sediment Management Demonstration Project ........................ 3 
 
 

ATTACHMENTS 
 
Attachment 
 
A Cultural Resources Records Search  
B Paleontological Resources Records Search 
C Native American Scoping 
 



Prado Basin Planned Deviation 
 

 
R:\Projects\OC\OCW_OCWD\3OCW000510\Cultural\Prado Phase I-040617.docx S-1 NADB Information Sheet 

CULTURAL RESOURCES ASSESSMENT 

PRADO BASIN PLANNED DEVIATION 
AND SEDIMENT MANAGEMENT DEMONSTRATION PROJECT 

 

by 

Patrick O. Maxon, M.A., RPA 
Melissa Macias 

David Smith 

April 2017 

 

Submitted by: 

BonTerra Psomas 
Patrick O. Maxon, M.A., RPA 
3 Hutton Centre Drive, Suite 200 
Santa Ana, California 92707 
(714) 751-7373 
 

Submitted to: 

Daniel Bott 
Principal Planner 
Orange County Water District 
18700 Ward Street 
Fountain Valley, California 92708 

Section 6, Township 3 South; Range 7 West on the USGS Prado Dam 7.5-Minute Quadrangle 
(S.B.B.M.)  

Unsurveyed portion of Township 3 South, Range 7 West on the USGS Prado Dam 7.5-Minute 
Quadrangle (S.B.B.M.) 

 

BonTerra Psomas 

Project Numbers: 3OCW000506 and 3OCW000510  

 

Key Words: Prado Basin, State Route 71, Chino Creek, Mill Creek, State Route 91, Prado Dam



Prado Basin Planned Deviation 
 

 
R:\Projects\OC\OCW_OCWD\3OCW000510\Cultural\Prado Phase I-040617.docx S-2 Management Summary 

MANAGEMENT SUMMARY 

PURPOSE AND SCOPE 

The proposed undertaking involves a minor change in the operations of Prado Dam and the 
construction of a sediment management project within the Prado Basin. Currently the authorized 
water conservation pool extends to an elevation of 498’ during the flood season (Oct 1 through 
February 28) and 505’ during the non-flood season (March 1 thru September 30).  The proposed 
project would deviate from the water control manual to allow the dam to hold a pool of 505’ during 
the flood season. The project would enable OCWD to increase their use of local water supplies 
to help reduce their reliance on imported water sources. Current flood control operations allow for 
flood storage up to 556’during flood events.  No ground disturbance would occur as part of this 
action. 

The second part of the project involves the construction of a Sediment Management 
Demonstration Project that would include dredging and offsite disposal of up to 120,000 cubic 
yards of sediment from the Prado Basin. A total of 20,000 cubic yards of sediment would be 
removed to offset a potential increase in sediment deposition that could occur due to the 5-year 
Planned Deviation. The remaining 100,000 cubic yards of sediment would be removed as part of 
a demonstration project to inform future sediment management efforts.   

The sediment removal activities would occur along a segment of the Santa Ana River within the 
Prado Basin reservoir area. The Sediment Management Demonstration Project would involve five 
primary activities:  

(1) Construction of a sediment removal channel;  
(2) Construction of a sediment storage/green waste processing area  
(3) Sediment removal by dry excavation/hydraulic dredging;  
(4) Storage/processing of material; and  
(5) Hauling of the removed sediment to an offsite location.  

In order to construct the sediment removal channel, sediment storage site and project access 
roads, all vegetation within the footprint of the sediment removal channel, sediment storage site 
and project access road would have to be removed. The vegetation removals would occur in 
areas that predominately contain arundo, or other non-native vegetation.  In total the sediment 
removal activities would include approximately 48 acres of ground disturbance.  

The Area of Potential Effects includes all areas to be directly or indirectly effected by the project 
activities. For the Planned Deviation, the project area includes: (1) the area in the Prado Basin 
between 498 feet and 505 feet (Exhibit 1).  

For the Sediment Management Demonstration portion of the Project, the project area includes: 
(1) Sediment removal site; (2) Sediment storage site; and the project access road (Exhibit 2). 

DATES OF INVESTIGATION 

Records searches and literature reviews were conducted at the Eastern Information Center (EIC) 
at University of California (UC), Riverside, and at the South Central Coastal Information Center 
(SCCIC) at California State University, Fullerton, California. The records search and literature 
review requested of the EIC for the Santa Ana River (SAR) location was completed on April 29, 
2015. Portions of that records search were used for the Planned Deviation Project. The SCCIC 
completed a records search on May 18, 2015, for portions of the Planned Deviation Project. 
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BonTerra Psomas completed the final records searches on June 2, 2015, at the SCCIC. The 
records search and literature review for the Sediment Storage Mitigation site was completed by 
the EIC in March and April of 2015. The Los Angeles County Museum of Natural History 
completed a paleontological records search on July 2, 2015. 

FINDINGS OF THE INVESTIGATION   

The combined results of the records searches indicate that 20 cultural resources have been 
recorded on or within 1/8-mile of the Project site and 34 cultural resource studies have been 
conducted that included all or a portion of the Project site. The general area is moderately 
sensitive for paleontological resources. 

The EIC identified four cultural resources (CA-RIV-1039H, -2802H, -5523H, and -5524H) within 
1/8-mile of the Sediment Storage site. None will be adversely affected by the project. 

Effects Analysis 

This impact analysis is provided to assist the U.S. Army Corps of Engineers (USACE) and OCWD 
in fulfilling its compliance responsibilities under the National Environmental Policy Act (NEPA). 
Section 106 of the National Historic Preservation Act (NHPA) and its implementing regulations in 
the Code of Federal Regulations (CFR, specifically, Title 36, Part 800) were used to identify 
historic properties within the Area of Potential Effects (APE).   

Assessment of Effects  

Sediment Management Demonstration Project  

The EIC identified four cultural resources (CA-RIV-1039H, -2802H, -5523H, and -5524H) within 
the Sediment Storage site and haul road. None will be adversely affected by the project. All are 
historic structure sites that are either buried under at least 50 centimeters of sediment or no longer 
exist on the site. Because of dense vegetation in the areas where the sediment removal channel 
and project access road would be located pedestrian/vehicular survey could not be conducted.  
Therefore, archaeological monitoring must be conducted during all earth-disturbing activities in 
that area.  

Planned Deviation 
 
The study area for the Planned Deviation also contains dense vegetation. However, because no 
impacts to surface or subsurface soils would result from the Planned Deviation a 
pedestrian/vehicular survey was not conducted and no archaeological monitoring is required.  

Although no impacts to surface or subsurface soils are anticipated as a result of the Planned 
Deviation project, a regulatory requirement and cultural commitment measure have been provided 
in the event that cultural resources are inadvertently impacted by project activities.  

The OCWD must comply with the Code of Federal Regulations (Title 36, §800.13, Post-review 
Discoveries). 36 CFR 800.13 requires additional mitigation measures as developed in 
consultation with the State Historic Preservation Office (SHPO) and the Advisory Council on 
Historic Preservation (ACHP).  
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REGULATORY REQUIREMENT 

RR Cult-1  Project-related earth disturbance has the potential to unearth previously 
undiscovered human remains, resulting in a potentially significant impact. If human 
remains are encountered during excavation activities, all work shall halt and the 
County Coroner shall be notified (California Public Resources Code, §5097.98). 
The Coroner will determine whether the remains are of forensic interest. If the 
Coroner determines that the remains are prehistoric, s/he will contact the Native 
American Heritage Commission (NAHC). The NAHC shall be responsible for 
designating the most likely descendant (MLD), who will be responsible for the 
ultimate disposition of the remains, as required by Section 7050.5 of the California 
Health and Safety Code. The MLD shall make his/her recommendation within 
48 hours of being granted access to the site. The MLD’s recommendation shall be 
followed if feasible, and may include scientific removal and non-destructive 
analysis of the human remains and any items associated with Native American 
burials (California Health and Safety Code, §7050.5). If the landowner rejects the 
MLD’s recommendations, the landowner shall rebury the remains with appropriate 
dignity on the property in a location that will not be subject to further subsurface 
disturbance (California Public Resources Code, §5097.98). 

Compliance with Section 5097.9 of the California Public Resources Code would preclude 
significant impacts to human remains. 

CULTURAL COMMITMENT MEASURE 

MM Cult-1 A qualified Archaeologist shall be retained to examine any potentially sensitive 
archaeological or paleontological resources discovered during any project 
activities. The Archaeologist shall establish, in cooperation with the applicant, 
procedures for temporarily halting or redirecting work, if any is ongoing, to permit 
the sampling, identification, and evaluation of cultural resources, as appropriate. If 
the archaeological resources are found to be significant, the Archaeologist shall 
determine appropriate actions, in cooperation with the project applicant, for 
exploration and/or salvage.  

Significant sites that cannot be avoided will require data recovery measures and 
shall be completed upon approval of a Data Recovery Plan.  

Implementation of this measure would ensure that impacts are reduced to a less than significant 
level. 

DISPOSITION OF DATA 

This report will be filed with OCWD, the SCCIC, the EIC, and with BonTerra Psomas. All field 
notes and other documentation related to the Project are on file at BonTerra Psomas’ Orange 
County office. 
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1.0 UNDERTAKING INFORMATION/INTRODUCTION 

1.1 PROJECT AREA SETTING 

The proposed Planned Deviation from 2003 Prado Dam Interim Water Control Plan Project area 
is situated within the Prado Basin in western Riverside County. As shown in Exhibit 1, Prado 
Basin is bordered to the south by State Route 91 and to the west by State Route 71. The Project 
area is located within the Santa Ana River Watershed. The Santa Ana River Watershed 
encompasses over 2,650 square miles of varying terrain, which includes portions of San 
Bernardino, Riverside, and Orange Counties. The primary water body in the watershed is the 
Santa Ana River which is over 100 miles long and has over 50 tributaries. The headwaters of the 
Santa Ana River and its tributaries originate in the San Gabriel and San Bernardino Mountains to 
the north and the San Gorgonio and San Jacinto Mountains to the east. The river drains southwest 
into the Prado Basin, where it can be impounded for flood control and water conservation 
purposes. Water impounded at the dam is released to downstream segments of the Santa Ana 
River, where it is used to help replenish the Orange County Groundwater Basin.  

The proposed project involves a planned deviation to the Prado dam water control plan and 
implementation of a sediment management demonstration project. 

1.1.1 Planned Deviation 

OCWD has requested a Planned Deviation to the current Prado Dam Water Control Plan. This 
deviation would allow for an increase in the elevation of the buffer pool during the flood season, 
(October 1st to February 28/29) from water surface elevation 498 ft. up to water surface elevation 
of 505 ft. (Table 1). The Planned Deviation would extend for five years beginning with the 
2017/2018 flood season. During the non-flood season, the buffer pool would continue to operate 
at a maximum water elevation of 505 ft. The increase in the buffer pool during the flood season 
would provide up to approximately 10,000 acre-feet of additional temporary storm water capture 
capacity. Based on modeling conducted by Corps for the Prado Basin Feasibility Study, 
increasing the buffer pool to water elevation 505 ft. would on average result in an opportunity to 
conserve and recharge approximately 6,000 acre-feet of additional water per year. Refer to 
Exhibit 1, Area of Potential Effects: Planned Deviation Project.  
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TABLE 1 
PLANNED DEVIATION 

AVERAGE DAYS OF INUNDATION AT PRADO BASIN 
 

Time Period 
Elevation 

470'  480'  490'  494'  498'  500'  505'  510'  520'  530'  540'  

A
ve

ra
ge

 M
on

th
ly

 R
an

ge
 

October 
2 - 3 1 - 3 1 - 2 0 - 1 0  0  0  0  0  0  0  
0 - 1 0 - 1 0 - 1 0  0  0  0  0  0  0  0  

November 
8 - 12 6 - 10 5 - 8 2 - 4 1  0 - 1 0  0  0  0  0  

0  0  0  0  0 - 1 0 - 1 0  0  0  0  0  

December 
12 - 16 11 - 15 10 - 14 7 - 11 4 - 8 3 - 6 0 - 1 0  0  0  0  
0 - 1 0 - 1 1  2  4 - 7 3 - 6 0  0  0  0  0  

January 
19 - 25 18 - 24 16 - 22 13 - 20 10 - 17 8 - 14 1 - 2 0  0  0  0  
1 - 3 2 - 4 3 - 4 4 - 6 8 - 15 7 - 13 1  0  0  0  0  

February 
19 - 26 18 - 26 17 - 25 15 - 23 11 - 19 10 - 17 2  1  0  0  0  
3 - 4 4 - 5 5 - 6 6 - 8 9 - 16 9 - 16 1  0  0  0  0  

March 1-14 
7 - 12 6 - 12 5 - 12 4 - 11 3 - 9 2 - 8 0 - 1 0  0  0  0  

2  2 - 3 1 - 3 1 - 5 1 - 5 1 - 5 0 - 1 0  0  0  0  

March 15-31 
12 - 14 11 - 14 11 - 13 10 - 12 9 - 10 8 - 9 1  0  0  0  0  
1 - 3 1 - 3 1 - 3 2 - 4 2 - 4 2 - 3 1  0  0  0  0  

April 
13 - 21 12 - 20 11 - 19 9 - 17 7 - 13 5 - 11 0  0  0  0  0  
0 - 4 0 - 4 0 - 4 0 - 4 0 - 2 0 - 1 0  0  0  0  0  

May 
5 - 13 5 - 12 4 - 11 3 - 8 3 - 6 2 - 4 0  0  0  0  0  
0 - 1 0 - 1 0 - 1 0  0  0  0  0  0  0  0  

June 
1 - 3 1 - 3 1 - 3 1 - 2 1 - 2 0 - 1 0  0  0  0  0  

0  0  0  0  0  0  0  0  0  0  0  

July 
0 - 1 0 - 1 0 - 1 0  0  0  0  0  0  0  0  

0  0  0  0  0  0  0  0  0  0  0  

August 
1  1  1  0  0  0  0  0  0  0  0  
0  0  0  0  0  0  0  0  0  0  0  

September 
1 - 2 1  1  0 - 1 0  0  0  0  0  0  0  

0  0  0  0  0  0  0  0  0  0  0  

Annual Average 
Range 

98 - 149 91 - 141 82 - 131 65 - 109 49 - 86 41 - 71 6 - 7 2  0  0  0  
10 - 16 11 - 18 13 - 22 17 - 29 25 - 51 22 - 45 3 - 5 0  0  0  0  

Note: 
Days of inundation above selected pool elevations (increase from existing water conservation shown in red) 

 

1.1.2 Sediment Management Demonstration Project  

The OCWD is proposing a Sediment Management Demonstration Project that would remove 
120,000 cubic yards of sediment from the Prado Basin and haul it to an offsite location beginning 
in September of 2017 and concluding in February of 2023. A combination of dry excavation and 
hydraulic dredging methods would be used to remove the sediment. The sediment removal 
activities would occur along a segment of the Santa Ana River within the Prado Basin reservoir 
area. The Sediment Management Demonstration Project would involve five primary activities;  

(1) Construction of a sediment removal channel;  
(2) Construction of a sediment storage/green waste processing area  
(3) Sediment removal by dry excavation/hydraulic dredging;  
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(4) Onsite storage/processing of sediment material; and  
(5) Hauling of the removed sediment to an offsite location.  

The components of the Sediment Management Demonstration Project and property ownership 
are shown in Exhibit 2, Area of Potential Effects: Sediment Management Demonstration Project.  

Construction of Santa Ana River Sediment Removal Channel and Access Roads 

The proposed sediment removal channel would be constructed outside of the nesting season 
(after August 15 and before March 1) within the wetted channel of the Santa Ana River, in the 
southeast portion of Prado Basin at elevation 505 feet. The sediment removal channel would 
consist of approximately 14.3 acres and would have a maximum depth of 12 feet. A 30-foot wide 
project access road would be provided from the sediment removal channel to the sediment 
storage site. The project access road would be maintained during the operation of the project and 
during post-operation site restoration and monitoring periods. After the monitoring program period 
concludes, native vegetation would be re-established within the sediment removal channel and 
project access road.  

In order to construct the sediment removal channel and project access road, all vegetation within 
the footprint of the sediment removal channel and project access road would have to be removed. 
The vegetation removals would occur in areas that predominately contain arundo, or other non-
native vegetation, and would occur outside of nesting season. The above-ground vegetation 
would be cleared, followed by removal of the root system. The removed vegetation would be 
processed and converted into mulch to re-surface project access roads or would be trucked offsite 
for disposal.  

Construction of Sediment Storage Site/Green Waste Processing Site and Materials 
Processing   

To process the green waste and to temporarily store sediment removed from the sediment 
removal channel, an approximate 32.4 acre sediment storage site would be prepared by clearing 
or mowing surface vegetation on the site outside of the nesting season, and re-contouring the 
area as necessary. The sediment storage site property is owned by the United States, is currently 
vacant, and was the former location of a borrow site that was used during improvements to Prado 
Dam. At the sediment storage site the green waste would be processed and converted to mulch 
and sediment removed from the sediment removal channel would be temporarily stored and dried 
before being hauled offsite. At the conclusion of the Sediment Management Demonstration 
Project the sediment storage site would be returned to its pre-project condition and would be re-
vegetated with native species.     

Sediment Removal Activities  

A combination of dry excavation and hydraulic dredging would be used to remove sediment from 
the sediment removal channel. Once the vegetation is removed heavy equipment would begin 
excavation of the sediment removal channel to create a pool for hydraulic dredging.  
Approximately 40,000 cubic yards of sediment material would be dry excavated and loaded onto 
off-road haul trucks or scrapers and hauled to the storage site and stockpiled and 80,000 cubic 
yards would be dredged and conveyed by pipeline to the sediment storage site. 

An area approximately 200 feet in length, 200 feet in width and 12 feet in depth would be 
excavated in the wetted channel of the Santa Ana River. Once the pool is created, a hydraulic 
dredge would travel up and down the sediment removal channel by anchoring spuds into the 
ground. As the suction pipeline operates, one of the spuds is lifted while the other remains 
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anchored. The barge would then pivot around the anchored spud causing the barge to rotate. 
This process is known as walking and is repeated along the entire sediment removal channel 
while drawing in slurry. As the barge walks along the sediment removal channel, a discharge 
pipeline trails behind the hydraulic dredger while floating on top of the water surface. The collected 
sediment slurry would be conveyed to the sediment storage site though a temporary 12 inch to 
18 inch above ground discharge pipeline with the assistance of booster pumps.  Once the 
sediment reaches the sediment storage site the water/sediment mixture would be separated in 
settling basins to remove the water. Once the water has been removed, the sediment would be 
stockpiled for offsite hauling.  Dredging would occur over a four month period with up to 
approximately 20,000 cubic yards of sediment material removed each month. In the event there 
is not enough water for the dredge to operate, the sediment would be removed by dry excavation.  

Hauling Sediment from Prado Basin  

The sediment removed from the Prado Basin would be hauled offsite17 miles to the El Sobrante 
Landfill. The proposed haul route would extend along an existing dirt service road to Auto Center 
Drive to Serfas Club to SR-91 to I-15 to Temescal Canyon Road to the El Sobrante Landfill. It is 
anticipated that up to a total of 10,000 truck trips would be needed to haul the sediment material 
to the El Sobrante Landfill. It is anticipated that 90 round trips (total 180 truck trips) would occur 
each day during the non-peak traffic period (9 a.m. to 3 p.m.) to haul the material to the El 
Sobrante Landfill. The hauling activities would be phased over a three year period.  

2.0 REGULATORY SETTING 

This section contains a discussion of the applicable laws, ordinances, regulations, and standards 
that govern cultural resources and must be adhered to both prior to and during project 
implementation. There is a federal action under the National Environmental Policy Act (NEPA) as 
a result of a Section 404 Clean Water Act permit that will be issued by the USACE. Therefore, 
this Phase I Cultural Resources Study is being conducted under the requirements of Section 106 
of the National Historic Preservation Act (16 United States Code [USC] §498f) and its 
implementing regulations (36 Code of Federal Regulations [CFR] Part 800, Protection of Historic 
Properties). The report is also intended to satisfy the requirements of the California Environmental 
Quality Act (CEQA) (California Public Resources Code [PRC], §21083.2) and the State CEQA 
Guidelines (California Code of Regulations [CCR], Title 14, §15064.5). 

2.1 FEDERAL 

Cultural resources are considered during federal undertakings chiefly under NEPA and under 
Section 106 of the National Historic Preservation Act (NHPA) of 1966 (as amended) through one 
of its implementing regulations (36 CFR 800, Protection of Historic Properties). Properties of 
traditional religious and cultural importance to Native Americans are considered under Section 
101(d)(6)(A) of the NHPA. Other federal laws include the Archaeological Data Preservation Act 
of 1974, the American Indian Religious Freedom Act of 1978, the Archaeological Resources 
Protection Act of 1979, and the Native American Graves Protection and Repatriation Act of 1989, 
among others. 

Section 106 of the NHPA (16 USC 498f) requires federal agencies to take into account the effects 
of their undertakings on any district, site, building, structure, or object that is included in or eligible 
for inclusion in the National Register of Historic Places (NRHP) and to afford the Advisory Council 
on Historic Preservation (ACHP) a reasonable opportunity to comment on such undertakings 
(36 CFR 800.1). Under Section 106, the significance of any adversely affected cultural resource 
is assessed and mitigation measures are proposed to reduce the impacts to an acceptable level. 
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Significant cultural resources are those resources that are listed in or are eligible for listing in the 
NRHP per the criteria listed at 36 CFR 60.4 below: 

The quality of significance in American history, architecture, archaeology, 
engineering and culture is present in districts, sites, buildings, structures, and 
objects that possess integrity of location, design, setting, materials, workmanship, 
feeling and association and that: 
(a)  Are associated with events that have made a significant contribution to the 

broad patterns of our history; or 
(b) Are associated with the lives of persons significant in our past; or 
(c) Embody the distinctive characteristics of a type, period, or method of 

installation, or that represent the work of a master, or that possess high 
artistic values, or that represent a significant and distinguishable entity whose 
components may lack individual distinction; or 

(d) Have yielded, or may be likely to yield, information important in prehistory or 
history. 

2.2 HUMAN REMAINS 

Section 7050.5 of the California Health and Safety Code provides for the disposition of 
accidentally discovered human remains. Section 7050.5 states that, if human remains are found, 
no further excavation or disturbance of the site or any nearby area reasonably suspected to overlie 
adjacent remains shall occur until the County Coroner has determined the appropriate treatment 
and disposition of the human remains. 

Section 5097.98 of the PRC states that, if remains are determined by the Coroner to be of Native 
American origin, they must notify the Native American Heritage Commission (NAHC) within 
24 hours which, in turn, must identify the person or persons it believes to be the most likely 
descended from the deceased Native American. The descendant(s) shall complete his/her 
inspection within 48 hours of being granted access to the site. The designated Native American 
representative would then determine, in consultation with the property owner, the disposition of 
the human remains. 

3.0 ENVIRONMENTAL SETTING 

Situated generally north of Corona, California, the Prado Basin is bound by the Chino Hills to the 
west; the foothills of the Santa Ana Mountains to the south; the Jurupa Hills and Norco Bluffs to 
the east; and an unnamed series of low hills to the north. Comprising nearly 9,000 acres, the 
Prado Basin is drained by the Santa Ana River and its main tributary in the basin, Chino Creek 
(Swope 2013: 9). At a greater scale, Prado Basin is situated within the east-west trending 
Transverse Range Province at the western edge of the San Bernardino Valley east of the Los 
Angeles Basin (Swope 2013: 11).  

Annual climate varies between dry, moderate summers and wet, temperate winters. Rainfall rarely 
exceeds 15 inches; occurring primarily in the winter months (Swope 2013: 11). The fertile alluvial 
sediments support a variety of coastal sage scrub, valley grassland, and riparian woodland 
community species (Swope 2013: 13). Buckwheat, prickly pear, sumac, and sage may be found 
on the gently sloping hills; various grasses and wildflowers may be found in the valleys; and 
sycamore, willow, walnut, and cottonwood is found near the drainages. 
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Wildlife in the basin includes deer, rabbits, a variety of small rodents, and (historically) antelope. 
Birds inhabiting the basin consist of pigeons, doves, owls, crows, sparrows, and various raptors; 
seasonal birds include ducks, geese, gulls, pelicans, and herons (Swope 2013: 13). 

4.0 CULTURAL BACKGROUND 

4.1 PREHISTORIC BACKGROUND 

Several chronologies are generally used to describe the sequence of the later prehistoric periods 
of Southern California. William Wallace (1955) developed the first comprehensive California 
chronologies and defines four periods for the southern coastal region. 

Wallace’s synthesis is largely “descriptive and classificatory, emphasizing the content of 
archaeological cultures and the relationships among them” (Moratto 1984:159). Wallace relies 
upon the concept of “cultural horizons”, which are generally defined by the temporal and spatial 
distribution of a set of normative cultural traits, such as the distribution of a group of commonly 
associated artifact types. As a result, Wallace’s model does not allow for much cultural variation 
in the same time period, nor does it provide precise chronological dates for each temporal division. 
Although now more than 50 years old, the general schema of the Wallace chronology has 
provided a general framework for Southern California prehistory that remains valid today. 

Horizon I: Early Man or Paleo-Indian Period (11,000 BCE1 to 7,500 BCE). While Wallace 
(1955) initially termed this period the Early Man Horizon (I), this early stage of human occupation 
is commonly referred to as the Paleo-Indian Period today (Chartkoff and Chartkoff 1984:24). The 
precise start of this period is still a topic of considerable debate. At inland archaeological sites, 
the surviving material culture of this period is primarily lithic, consisting of large, extremely well 
made stone projectile points and tools such as scrapers and choppers. Encampments were 
probably temporary, located near major kills or important resource areas. 

Horizon II: Milling Stone Assemblages (7,500 BCE to 1,000 BCE). Encompassing a broad 
expanse of time, the Milling Stone Period was named for the abundant millingstone tools 
associated with sites of this period. These tools, the mano and metate, were used to process 
small, hard seeds from plants associated with shrub-scrub vegetation communities. An annual 
round of seasonal migrations was likely practiced, with movements coinciding with ripening 
vegetal resources and the periods of maximal availability of various animal resources. Along the 
coast, shell midden sites are common site types. Some formal burials, occasionally with associated 
grave goods, are also evident. This period of time is roughly equivalent to Warren’s (1968) 
Encinitas Tradition. Warren (1968) suggests that, as millingstones are common and projectile 
points are comparatively rare during this period of time, hunting was less important than the 
gathering of vegetable resources. 

More recent studies (Koerper 1981; Koerper and Drover 1983) suggest that a diversity of 
subsistence activities, including hunting of various game animals, were practiced during this 
period. At present, little is known about cultural change during this time period in Southern 
California. While this lack of noticeable change gives the appearance of cultural stasis, almost 
certainly many regional and temporal cultural shifts did occur. Future research that is focused on 
temporal change in the Milling Stone Period would greatly benefit the current understanding of 
Southern California prehistory. 

                                                 
1  BCE is defined as “Before Common Era” and generally refers to that time period commonly referred to as “Before 

Christ” (B.C.). 
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Horizon III: Intermediate Cultures (1,000 BCE to 750 CE2). The Intermediate Period is identified 
by a mixed strategy of plant exploitation, terrestrial hunting, and maritime subsistence strategies. 
Chipped stone tools (e.g., projectile points) generally decrease in size, but increase in number. 
Abundant bone and shell remains have been recovered from sites dating to these time periods. 
In coastal areas, the introduction of the circular shell fishhook and the growing abundance of fish 
remains in sites over the course of the period suggest a substantial increase in fishing activity 
during the Intermediate Horizon. It is also during this time period that mortar and pestle use 
intensified dramatically. The mano and metate continued to be in use on a reduced scale, but the 
greatly intensified use of the mortar and pestle signaled a shift away from a subsistence strategy 
based on seed resources to that of the acorn. It is probably during this time period that the acorn 
became the food staple of the majority of the indigenous tribes in Southern California. This 
subsistence strategy continued until European contact. Material culture became more diverse and 
elaborate and included steatite containers, perforated stones, bone tools, ornamental items, and 
asphalt adhesive. 

Horizon IV: Late Prehistoric Cultures (750 CE to 1769 CE). During the Late Prehistoric Period, 
exploitation of many food resources, particularly marine resources among coastal groups, 
continued to intensify. The material culture in the Late Prehistoric Horizon increased in complexity 
in terms of the abundance and diversity of artifacts being produced. The recovery and 
identification of a number of small projectile points during this period likely suggests a greater 
utilization of the bow and arrow, which was likely introduced near the end of the Intermediate 
Period. Shell beads, ornaments, and other elements of material culture continue to be ornate, 
varied, and widely distributed; the latter evidence suggests elaborate trade networks. Warren’s 
(1968) scheme divides the late prehistoric period into several regional traditions. Western 
Riverside County, Orange County, and the Los Angeles Basin area are considered part of the 
“Shoshonean” tradition, which may be related to a possible incursion of Takic speakers into these 
areas during this period. The Late Prehistoric Period includes the first few centuries of early 
European contact (1542–1769 CE); it is also known as the Protohistoric Period as there was a 
low level of interaction between native Californians and Europeans prior to Portolá’s overland 
expedition in 1769. 

In the few centuries prior to European contact, the archaeological record reveals substantial 
increases in the indigenous population (Wallace 1955:223). Some village sites may have 
contained as many as 1,500 individuals. Apparently, many of these village sites were occupied 
throughout the year rather than seasonally. This shift in settlement strategy was likely influenced 
by improved food procurement and storage technology, which enabled population growth and 
may have helped stimulate changes in sociopolitical organization. 

Evidence is growing that prehistoric cultural change has been much more variable through time 
and across culture areas than previously thought. Cultural traits such as maritime economies, 
seafaring, complex trade networks, and year-round occupation of villages appear to have 
developed much earlier than previously thought. Culture change during the Late Prehistoric 
Period, in particular, may have been driven more by environmental and resource pressures than 
optimal adaptation to the environment (Byrd and Raab 2007). 

                                                 
2  CE is defined as “Common Era” and generally refers to that time period commonly referred to as “annō Dominī” 

(A.D.). 
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5.0 ETHNOGRAPHIC BACKGROUND 

5.1 GABRIELINO/TONGVA 

At the time of European contact, this part of Riverside/San Bernardino Counties was the home of 
the Gabrielino. The Gabrielino are those people and their descendants who became associated 
with Mission San Gabriel Arcángel, which was established in south-central Los Angeles County 
on September 8, 1771, in what has ever since been called the San Gabriel Valley. Today, these 
people are sometimes referred to as the Tongva, although the term apparently originally (i.e., 
before the arrival of Euro-Americans) referred to the inhabitants of the San Gabriel Valley only. In 
either case, the inhabitants of Santa Catalina Island and San Clemente Island are often included 
as being parts of this tribe, as are the Fernandeño, who inhabited most of the San Fernando 
Valley.  

The ancestral Gabrielino arrived in the Los Angeles Basin probably before 500 BCE as part of 
the so-called Shoshonean (Takic speaking) Wedge from the Great Basin region and gradually 
displaced the indigenous peoples, who were probably Hokan speakers. Large, permanent villages 
were established in the fertile lowlands along rivers and streams and in sheltered areas along the 
coast. Eventually, Gabrielino territory encompassed the watersheds of the Los Angeles, San 
Gabriel, Rio Hondo, and Santa Ana Rivers, which includes the greater Los Angeles Basin, to 
perhaps as far south as Aliso Creek, as well as portions of the San Fernando, San Gabriel, and 
San Bernardino Valleys. Gabrielino territory also included the islands of San Clemente, San 
Nicholas, and Santa Catalina (McCawley 1996:23–24; Bean and Smith 1978:538–540). 
Populations may have numbered as many as 10,000 individuals at their peak in the Precontact 
Period. 

The subsistence economy of the Gabrielino was one of hunting and gathering. The surrounding 
environment was rich and varied, and the natives were able to exploit mountains, foothills, valleys, 
deserts, and coasts. As was the case for most native Californians, acorns were the staple food 
(by the Intermediate Horizon), supplemented by the roots, leaves, seeds, and fruit of a wide 
variety of flora (i.e., cactus, yucca, sage, and agave). Fresh and saltwater fish, shellfish, birds, 
insects, and large and small mammals were exploited. 

Kroeber (1925:621) considered the Gabrielino: 

. . . to have been the most advanced group south of Tehachapi, except perhaps 
the Chumash. They certainly were the wealthiest and most thoughtful of all the 
Shoshoneans of the State, and dominated these civilizations wherever contacts 
occurred. 

A Gabrielino communities known to be located near the project site was named Pashiinonga. 
Located on the Rancho del Chino, the name was apparently the Tongva name for the Rancho. 
Its inhabitants were forcibly relocated to Mission San Gabriel (McCawley 1996:48–49). 

The Prado Basin also lies within the southernmost territory of the Serrano Indians (Kroeber 1925; 
Bean and Smith 1978). The Serrano, so named by the Spanish because of their tenure in the San 
Bernardino Mountains, occupied that region from the mountains, downstream along the Mojave 
River and eastward to the Mojave sink; southward to as far as the Prado Basin and the northern 
foothills of the Santa Ana Mountains. The Serrano spoke a language from the Takic subfamily of 
the Uto-Aztecan linguistic family (Moratto 1984:534). Serrano territory was bound on the north, 
east, and west by Numic-speaking groups consisting of Paiute/Chemehuevi, Kawaiisu, and 
Panamint, respectively. Serrano territory was frequented by these groups and intermarriage was 
common (Moratto 1984). Although little ethnographic data exists describing the settlement 
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subsistence systems of the Serrano, they probably lived similarly to Kitanemuk and Cahuilla. 
Serrano subsisted by hunting, exploiting large and small game, and by gathering a variety of 
staple vegetal foods such as acorns, pinyon nuts, mesquite beans, chia, rice grass, tubers, and 
greens (Bean and Smith 1978). Mountain and high desert resources were exploited seasonally 
and permanent and semi-permanent villages formed from autonomous political patrilineal clans, 
maintaining bonds with neighboring clans through economic, marital, and ceremonial reciprocity 
(Bean and Smith 1978).  

5.2 PRADO BASIN HISTORY 

The Prado Basin was named for the lush grassy flood plains that characterized that portion of the 
Santa Ana Canyon. The rich forage attracted Native Americans for thousands of years and 
provided a prehistoric route from the Colorado River region to the west coast. Similarly, the Santa 
Ana Canyon signified one of the most important overland routes for European travelers from 
California’s interior southern deserts to the west coast. In 1938, the Prado Dam was authorized 
by the County of Riverside. Periodic flooding down the Santa Ana Canyon was successfully halted 
following the construction of the dam. At present, much of the flow from the river is diverted to 
recharging basins farther downstream in Orange County where the water is used to replenish the 
groundwater supply. 

6.0 METHODS 

6.1 CULTURAL RESOURCES RECORDS SEARCHES 

Records searches and literature reviews were conducted at the Eastern Information Center (EIC) 
at University of California, Riverside for the portion of the project site within Riverside County and 
at the South Central Coastal Information Center (SCCIC) at the University of California, Fullerton 
for the portions of the Project site within Orange and San Bernardino Counties (Appendix A). The 
Project overlaps considerably with OCWD’s Feasibility Study (Smith 2015) and therefore 
background records and other data was used from this Project.  

Discussions with the USACE determined that no more than a 1/8-mile buffer was needed for the 
records search. Sources consulted included archaeological records, Archaeological 
Determinations of Eligibility, historic maps, and the Historic Property Data File (HPDF) maintained 
by the California Office of Historic Preservation. The HPDF contains listings for the California 
Register of Historic Resources (CRHR) and/or the National Register of Historic Places (NRHP), 
California Historical Landmarks, and California Points of Historical Interest. 

6.2 FIELD SURVEY 

On April 3, 2015, Mr. Smith met Daniel Bott, OCWD Principal Planner, and Bonnie Johnson, 
OCWD Biologist, at the OCWD Wetlands Office in Prado Basin. Following a brief orientation, 
Mr. Bott and Ms. Johnson escorted Mr. Smith to the Sediment Management Demonstration 
Project Area to conduct a pedestrian survey.  

6.3 PALEONTOLOGICAL RESOURCES 

The Los Angeles County Museum of Natural History provided a records search for the project on 
July 2, 2015. 
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6.4 NATIVE AMERICAN SCOPING 

The NAHC was notified of the Planned Deviation Project and the Sediment Management 
Demonstration Project and requested to review its sacred lands inventory to determine if any 
cultural resources are recorded on or near the Project site. The NAHC did not have any records 
in its inventory and advised BonTerra Psomas on July 7, 2014 and again on April 30, 2015 to 
contact tribes affiliated with the overall area from a contacts list provided by the NAHC. Nineteen 
tribes were notified in writing of the proposed Project on May 6, 2015 and requested to provide 
any information they might have regarding cultural resources in the area. The results of the NAHC 
inquiry and Native American outreach efforts are contained in the Findings section below and in 
Appendix C. 

7.0 RESULTS 

7.1 CULTURAL RESOURCES RECORDS SEARCHES 

7.1.1 Planned Deviation 

The combined results of the records searches show that 17 cultural resources have been 
recorded on or within a 1/8-mile radius of the APE (Table 2). Additionally, 30 various cultural 
resources investigations have been conducted that include all or a portion of the APE (Table 3). 
Appendix A contains selected documentation from the records searches. 

TABLE 2 
CULTURAL RESOURCES SITES RECORDED 

ON OR WITHIN ONE-EIGHTH MILE OF THE PRADO BASIN 
PLANNED DEVIATION PROJECT 

 
Site Number Recorder/Year (most recent) Description 

CA-SBR-001543 Langenwalter and Brock 1983 Prehistoric site 
CA-SBR-001571/H Langenwalter and Brock 1983 Prehistoric site/historic refuse 
CA-SBR-002903 BLM 1978 Lithic scatter 

CA-SBR-007137H Greenwood and Associates 1992 Historic 
CA-SBR-002845 Wetherbee et al. 2008 Chino-Corona Road Site 

P-36-013408 Dice 2007 historic farm 
P-36-013409 Dice 2007 historic farm 
P-36-013412 Dice 2007 Water conveyance system 
P-36-013627 Sanka et al. 2012 Southern Sierras Powerline 

CA-RIV-0100H McLean 1989 Historic 
CA-RIV-2754 Brock and Langenwalter 1983 Prehistoric/eligible  
CA-RIV-2755 Brock and Langenwalter 1983 Prehistoric/eligible  
CA-RIV-2778 Langenwalter and Brock 1984 Serrano House/eligible  
CA-RIV-2802 Langenwalter and Brock 1984 Historic/eligible  
CA-RIV-3694 Dittmer 1994 Historic 

CA-RIV-4728H Hampson and Kaptain 1992 Historic 
CA-RIV-4731 Hampson et al. 1992 HIstoric 
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TABLE 3 
CULTURAL RESOURCES INVESTIGATIONS CONDUCTED 
ON OR WITHIN ONE-EIGHTH MILE OF THE PRADO BASIN 

PLANNED DEVIATION PROJECT 
 

Report Number Recorder/Year Type of Project 
SB-01287 Lerch 1982 Cultural Resources Assessment 

SB-01687 Whitney-Desautels and 
Langenwalter II Archival Research 

SB-01688 Lauter 1987 Ground Truthing Excavations 
SB-01948 Hatheway 1989 Pomona-Rincon Road 
SB-02059 Infotec Research 1990 Obsidian Studies 
SB-02214 McKenna 1990 Archaeological Monitoring 
SB-02266 Donnelly 1991 Milling Stone Horizon Context 
SB-03008 McKenna 1995 Cultural Resources Investigation 
SB-03694 Hammond 1986 Historic Property Survey Report 
SB-00530 Hearn 1977 Archaeological Assessment 
SB-00665 Hearn 1978 Archaeological Assessment 
SB-01029 Foster and Greenwood 1980 Cultural Resource Overview 
SB-01855 Brock 1989 Historic Records Database 
SB-01941 Hatheway 1989 Archival Research 
SB-01942 Swanson and Hatheway 1989 The Dairy Industry 
SB-06267 Wetherbee et al. 2008 Cultural Resource Inventory 
SB-06268 Wetherbee et al. 2007 Cultural Resource Inventory 
RI-00061 Langenwalter and Brock 1985 Phase II Archaeological Studies 
RI-01112 Schwartz 1981 Cultural Resources Survey 
RI-02148 Greenwood et al. 1987 Archaeological Evaluation 
RI-03093 Lerch 1990 Cultural Resources Assessment 
RI-03904 Meighan 1984 Archaeological Survey Report 
RI-04359 Duke 2000 Cultural Resources Assessment 
RI-06085 Sterner et al. 2004 Data Recovery Report 
RI-08397 Sanka 2010 Cultural Resources Assessment 
SB-03014 Foster et al. 1995 Archaeological/ Historical Investigations 
SB-03687 Love and Tang 1997 Cultural Resources Assessment 
SB-05285 Jordan and Wilson 2006 Archaeological Survey Report 
SB-06070 Jordan and Wilson 2005 Archaeological Survey Report 
SB-06268 Wetherbee and Larkin 2007 Cultural Resources Inventory 

 

7.1.2 Sediment Management Demonstration Project  

The combined results of the records searches show that 7 cultural resources have been recorded 
on or within a 1/8-mile radius of the Project site. Of these, 4 are within the Sediment Management 
Demonstration Project APE (Table 4). Additionally, 4 cultural resources investigations have been 
conducted that include all or a portion of the Project site (Table 5). Appendix A contains selected 
documentation from the records searches. 
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TABLE 4 
CULTURAL RESOURCES SITES RECORDED 

WITHIN ONE-EIGHTH MILE OF SEDIMENT MANAGEMENT 
DEMONSTRATION PROJECT 

 
Site Number Recorder/Year Description 

CA-RIV-1039H* Selverston 1995 Ashcroft Family Ranch 
CA-RIV-1044H Selverston 1995 Carrillo Family Farm 

CA-RIV-2802H* Langenwalter and 
Brock 1984 

Site of 1880s Adobe 
Building 

CA-RIV-3372 Brock 1985 Rincon Cemetery 
CA-RIV-3694H Dittmer 1994 Rincon Townsite 

CA-RIV-5523H* Toren 1995 Remnants of Farm 
(Ineligible) 

CA-RIV-5524H* Toren 1995 Homestead (Ineligible)  
*within project site 

 

TABLE 5 
CULTURAL RESOURCES STUDIES CONDUCTED 

WITHIN ONE-EIGHTH MILE OF THE SEDIMENT MANAGEMENT 
DEMONSTRATION PROJECT 

 
Report 

Number Author/Year Type Of Project 

RI-00061 Langenwalter and 
Brock 1985 Prado Basin Phase II Studies 

RI-01111 Swartz 1980 Cultural Resources Survey, 
Prado Fix 

RI-01307 Peak 1975 Cultural Resources Assessment 
Sewage Facilities 

RI-02148 Greenwood Et Al. 
1987 

Archaeological Evaluation: 
Rincon Townsite 

 

7.2 FIELD SURVEY 

Because the study area is heavily vegetated in the interior of the Prado Basin, Mr. Bott escorted 
Mr. Smith to locations where the sediment removal channel and project access road would be 
located. Because of the dense vegetation and sediment build up Mr. Smith was unable to discern 
where the actual project sites would be and therefore was unable to conduct the field survey. The 
sediment storage site was accessible and a field survey conducted on the site indicated that the 
site has been previously disturbed and was the location of a barrow site for improvements to 
Prado Dam and has been significantly impacted by grading and excavation and lacks undisturbed 
surface sediments. 
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7.3 PALEONTOLOGICAL RESOURCES 

The Los Angeles County Museum of Natural History provided a records search for the project on 
July 2, 2015. According to LACMNH: 

Most of the proposed project area, usually the lowest elevation terrain, has shallow surface 
deposits of younger Quaternary Alluvium or active wash deposits from the Chino Creek in 
the northwest, Mill Creek in the north central, the Santa Ana River in the northeast, and 
Temescal Creek in the southeast. These deposits typically do not contain significant 
vertebrate fossils, at least in the uppermost layers, and we do not have any localities nearby 
from these deposits. Some of the slightly higher elevation terrain in the proposed project 
area though has surface exposures that consist of older Quaternary Alluvium, derived 
predominately of alluvial fan deposits from the San Bernardino Mountains to the north, and 
these deposits underlie the younger Quaternary Alluvium in the drainages. Our closest fossil 
vertebrate locality from similar older Quaternary deposits is LACM 7811, directly north of 
the of the northeastern-most portion of the proposed project area west of Mira Loma along 
Sumner Avenue, that produced a fossil specimen of whipsnake, Masticophis, at a depth of 
9 to 11 feet below the surface. Just outside the southeastern boundary of the proposed 
project area, on the northwestern side of Corona west of Cota Street between Railroad 
Street and Harrington Street, our vertebrate fossil locality LACM 1207 produced a fossil 
specimen of deer, Odocoileus (Appendix B). 

7.4 NATIVE AMERICAN SCOPING 

The NAHC was notified of the Planned Deviation Project and the Sediment Management 
Demonstration Project. Removal project and requested to review its sacred lands inventory to 
determine if any cultural resources are recorded on or near the Project site. The NAHC did not 
have any records in its inventory and advised BonTerra Psomas on July 7, 2014 and again on 
April 30, 2015 to contact tribes affiliated with the overall area from a contacts list provided by the 
NAHC. Nineteen tribes were notified in writing of the proposed Project on May 6, 2015 and 
requested to provide any information they might have regarding cultural resources in the area. 
Responses were received from Andrew Salas, Chairperson of the Gabrieleno Band of Mission 
Indians – Kizh Nation and Joseph Ontiveros of the Soboba Band of Luiseño Indians. Both 
responses ascribed some cultural sensitivity to the area and requested, among other things, to 
monitor during ground disturbing activities. The results of the NAHC inquiry and Native American 
outreach efforts are contained in Appendix C. 

8.0 EFFECTS ANALYSIS 

This impact analysis is provided to assist the USACE and OCWD in fulfilling its compliance 
responsibilities under NEPA. Section 106 of the NHPA and its implementing regulations at 
36 CFR 800 were used to identify historic properties in the APE. 

8.1 ASSESSMENT OF EFFECTS 

8.1.1 Sediment Management Demonstration Project  

The EIC identified four cultural resources (CA-RIV-1039H, -2802H, -5523H, and -5524H) within 
the Sediment Storage site and haul road. None will be adversely affected by the project. All are 
historic structure sites that are either buried under at least 50 centimeters of sediment or no longer 
exist on the site. Because of dense vegetation in the areas where the sediment removal channel 
and project access road would be located, pedestrian/vehicular survey could not be conducted.  
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Therefore, archaeological monitoring must be conducted during all earth-disturbing activities in 
that area.  

8.1.2 Planned Deviation 

The study area for the Planned Deviation also contains dense vegetation. However, because no 
impacts to surface or subsurface soils would result from the Planned Deviation a 
pedestrian/vehicular survey was not conducted and no archaeological monitoring is required.  

Although no impacts to surface or subsurface soils are anticipated as a result of the Planned 
deviation project, a regulatory requirement and cultural commitment measure have been provided 
in the event that cultural resources are inadvertently impacted by project activities.  

The OCWD must comply with the Code of Federal Regulations (Title 36, §800.13, Post-review 
Discoveries). 36 CFR 800.13 requires additional mitigation measures as developed in 
consultation with the State Historic Preservation Office (SHPO) and the Advisory Council on 
Historic Preservation (ACHP).  

REGULATORY REQUIREMENT 

RR Cult-1  Project-related earth disturbance has the potential to unearth previously 
undiscovered human remains, resulting in a potentially significant impact. If human 
remains are encountered during excavation activities, all work shall halt and the 
County Coroner shall be notified (California Public Resources Code §5097.98). 
The Coroner will determine whether the remains are of forensic interest. If the 
Coroner determines that the remains are prehistoric, s/he will contact the Native 
American Heritage Commission (NAHC). The NAHC shall be responsible for 
designating the most likely descendant (MLD), who will be responsible for the 
ultimate disposition of the remains, as required by Section 7050.5 of the California 
Health and Safety Code. The MLD shall make his/her recommendation within 
48 hours of being granted access to the site. The MLD’s recommendation shall be 
followed if feasible, and may include scientific removal and non-destructive 
analysis of the human remains and any items associated with Native American 
burials (California Health and Safety Code §7050.5). If the landowner rejects the 
MLD’s recommendations, the landowner shall rebury the remains with appropriate 
dignity on the property in a location that will not be subject to further subsurface 
disturbance (California Public Resources Code §5097.98). 

Compliance with Section 5097.9 of the California Public Resources Code would preclude 
significant impacts to human remains. 

CULTURAL COMMITMENT MEASURE 

MM Cult-1 A qualified Archaeologist shall be retained to examine any potentially sensitive 
archaeological or paleontological resources discovered during any project 
activities. The Archaeologist shall establish, in cooperation with the applicant, 
procedures for temporarily halting or redirecting work, if any is ongoing, to permit 
the sampling, identification, and evaluation of cultural resources, as appropriate. If 
the archaeological resources are found to be significant, the Archaeologist shall 
determine appropriate actions, in cooperation with the project applicant, for 
exploration and/or salvage.  

Significant sites that cannot be avoided will require data recovery measures and shall 
be completed upon approval of a Data Recovery Plan.  
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Implementation of the mitigation measure would ensure that impacts are reduced to a less than 
significant level. 

DISPOSITION OF DATA 

This report will be filed with the OCWD, the EIC, the SCCIC, and with BonTerra Psomas. All field 
notes and other documentation related to the study are on file at BonTerra Psomas’ Orange 
County office. 

9.0 CERTIFICATION 

I hereby certify that the statements furnished above and in the attached exhibits present the data 
and information required for this cultural resources report, and that the facts, statements, and 
information presented are true and correct to the best of my knowledge and belief. 

 

DATE: April 2017 SIGNED:  _______________________________ 
 Patrick O. Maxon, M.A., RPA 
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Report No. Year Title AffiliationAuthor(s) ResourcesOther IDs

Prado Basin Feaibilty Study - Chino Creek

SB-00202 1974 YORBA-SLAUGHTER ADOBEARCHER, MORSE G. 36-002317NADB-R - 1060202; 
Voided - 74-0.2C

SB-00272 1975 ARCHAEOLOGICAL IMPACT REPORT - 
PRADO REGIONAL PARK GOLF COURSE

SAN BERNARDINO 
COUNTY MUSEUM 
ASSOCIATION

SAN BERNARDINO 
COUNTY MUSEUM 
ASSOCIATION

NADB-R - 1060272; 
Voided - 75-12.1B

SB-00954 1980 PALEONTOLOGICAL, ARCHAEOLOGICAL, 
AND HISTORICAL RESOURCES, CHINO 
HILLS, COUNTY OF SAN BERNARDINO, 
CALIFORNIA

ARCHAEOLOGICAL 
PLANNING 
COLLABORATIVE

MABRY, THEO N. and 
RONALD D. DOUGLAS 
(EDITORS)

36-002317, 36-002319, 36-002374, 
36-003690, 36-004032, 36-004033

NADB-R - 1060954; 
Voided - 80-5.1

SB-01029 1980 CULTURAL RESOURCE OVERVIEW FOR 
THE SERRANO SUBSTATION TO MIRA 
LOMA SUBSTATION TRANSMISSION 
ROUTE ALTERNATIVE CORRIDOR RIGHT-
OF-WAY

GREENWOOD AND 
ASSOCIATES

FOSTER, JOHN M. and 
ROBERTA S. 
GREENWOOD

36-000270, 36-000897, 36-000898, 
36-000899, 36-000900, 36-000902, 
36-001543, 36-001570, 36-001608, 
36-002067, 36-002068, 36-002259, 
36-002260, 36-002317, 36-003023, 
36-003690, 36-004032

NADB-R - 1061029; 
Voided - 80-9.15

SB-01038 1977 INTERIM REPORT, 76-CA-101VENNER, WILLIAM T. 36-000546NADB-R - 1061038; 
Voided - 80-10.8A

SB-01287 1982 CULTURAL RESOURCES ASSESSMENT 
OF THE SANTA ANA REGIONAL 
INTERCEPTOR, REACHES IV-D AND IV-E, 
SAN BERNARDINO AND RIVERSIDE 
COUNTIES, CALIFORNIA

SAN BERNARDINO 
COUNTY MUSEUM 
ASSOCIATION

LERCH, MICHAEL K. 36-001575, 36-004952NADB-R - 1061287; 
Voided - 82-7.3

SB-01358 1983 FINAL REPORT: MIRA LOMA-SERRANO 
500 KV DC AND SERRANO-VILLA PARK 
220 KV TRANSMISSION LINE PROJECT

APPLIED 
CONSERVATION 
TECHNOLOGY, INC.

MACKO, MICHAEL E., 
EDWARD B. WEIL, JILL 
WEISBORD, and JOHN 
COOPER

36-003690, 36-004032, 36-005096, 
36-005097

NADB-R - 1061358; 
Voided - 83-2.6

SB-01395 1983 HISTORY OF THE YORBA-SLAUGHTER 
ADOBE

M.A., UNIVERSITY OF 
CALIFORNIA AT 
RIVERSIDE

WILKERSON, DAVID R. 36-002317NADB-R - 1061395; 
Voided - 83-6.4

SB-01537 1985 HISTORIC STRUCTURES REPORT FOR 
THE YORBA SLAUGHTER ADOBE

MELVYN GREEN AND 
ASSOCIATES

GREEN, MELVYN 36-002317NADB-R - 1061537; 
Voided - 85-12.7

SB-01607 1986 RESEARCH DESIGN FOR CA-SBR-2317, 
THE YORBA-SLAUGHTER ADOBE

GREENWOOD AND 
ASSOCIATES

GREENWOOD, 
ROBERTA S., JOHN 
FOSTER, and ANNE Q. 
DUFFIELD

36-002317NADB-R - 1061607; 
Voided - 86-12.3

SB-01687 1987 ARCHIVAL RESEARCH AND REMOTE 
SENSING INVESTIGATIONS CONCERNING 
REPORTED CEMETERIES AND ISOLATED 
GRAVES IN THE SANTA ANA RIVER 
PROJECT AREA

SCIENTIFIC RESOURCE 
SURVEYS, INC.

WHITNEY-DESAUTELS, 
NANCY A. and PAUL E. 
LANGENWALTER II

36-001543, 36-001571NADB-R - 1061687; 
Voided - 87-6.9A-B
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Prado Basin Feaibilty Study - Chino Creek

SB-01688 1987 GROUND TRUTHING EXCAVATIONS AT 
SELECTED ANOMALIES, PATE MESA 
(SBR-1543), SAN BERNARDINO COUNTY

LAUTER, GLORIA 36-001543NADB-R - 1061688; 
Voided - 87-6.10

SB-01794 1988 HISTORICAL AND ARCHAEOLOGICAL 
STUDY OF THE YORBA-SLAUGHTER 
ADOBE, SAN BERNARDINO COUNTY

GREENWOOD & 
ASSOCIATES

GREENWOOD, 
ROBERTA S., JOHN M. 
FOSTER, and ANNE Q. 
DUFFIELD

36-002317, 36-006024, 36-006025, 
36-006026

NADB-R - 1061794; 
Voided - 88-4.6

SB-01948 1989 THE POMONA-RINCON RoAD AND ITS 
PLACE IN THE REGIONAL 
TRANSPORTATION NETWORK

GREENWOOD & 
ASSOCIATES AND 
INFOTEC RESEARCH, 

HATHEWAY, ROGER G.NADB-R - 1061948; 
Voided - 89-10.5

SB-02059 1990 COMPENDIUM OF RESULTS OF OBSIDIAN 
STUDIES FOR STUDY AREA SITES: 
APPENDIX TO PREHISTORIC SITES IN 
THE PRADO BASIN, CALIFORNIA: 
REGIONAL CONTEXT AND SIGNIFICANCE 
EVALUATION

INFOTECINFOTEC RESEARCH 36-000270, 36-000895, 36-000901, 
36-001000, 36-001543, 36-003690, 
36-004032, 36-005245

NADB-R - 1062059; 
Voided - 90-1.6

SB-02214 1990 UPDATE REPORT: ARCHAEOLOGICAL 
MONITORING AT THE SAWPA RIX SITE, 
SITE 1, COLTON (AGUA MANSA), SAN 
BERNARDINO COUNTY, CALIFORNIA

MCKENNA ET AL.MCKENNA, JEANETTE 
A.

NADB-R - 1062214; 
Voided - 90-11.10

SB-02266 1991 REVISION AND DISCOVERY IN A MILLING 
STONE HORIZON CONTEXT

DONNELLY, CORDY 36-000342, 36-000421, 36-000713, 
36-000895, 36-000901, 36-001543, 
36-005243

NADB-R - 1062266; 
Voided - 91-0.1

SB-02424 1991 ARCHAEOLOGICAL MONITORING AT THE 
YORBA-SLAUGHTER ADOBE

RESEARCH ASSOCIATESSWANSON, MARK T. 36-002317NADB-R - 1062424; 
Voided - 91-6.1

SB-02491 1992 ADDENDUM: ANCILLARY CULTURAL 
RESOURCE INVESTIGATIONS FOR 
CULTURAL RESOURCES ON JOHN 
KONINGS FEED LOT, CHINO HILLS, SAN 
BERNARDINO COUNTY, CA

ARCHAEOLOGICAL 
CONSULTING SERVICES

ALEXANDROWICZ, J. 
STEPHEN

NADB-R - 1062491; 
Voided - 92-1.1

SB-02492 1992 YORBA-SLAUGHTER ADOBE (CA-SBR-
2317/H): ARCHAEOLOGICAL 
INVESTIGATION OF ORIGINAL FLOORING

GREENWOOD & 
ASSOCIATES

HAMPSON, R. PAUL 36-002317NADB-R - 1062492; 
Voided - 92-1.2

SB-03008 1995 A PHASE I CULTURAL RESOURCES 
INVESTIGATION OF PROPOSED FILL 
SITES FOR THE STATE ROUTE 71/PRADO 
BASIN BORROW PROJECT, SAN 
BERNARDINO AND RIVERSIDE 
COUNTIES, CA

MCKENNA ET ALMCKENNA, JEANETTE 
A.

36-005096NADB-R - 1063008
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Prado Basin Feaibilty Study - Chino Creek

SB-03692 1998 CULTURAL RESOURCE SURVEY FOR THE 
PROPOSED INLAND EMPIRE UTILITIES 
AGENCY WATER TREATMENT PLANT-
REGIONAL PLANT #5. 25PP

ALBERT A. WEBB 
ASSOCIATES

SLAWSON, DANA N. 36-007677, 36-010606, 36-010607, 
36-010608

NADB-R - 1063692

SB-03694 1986 HISTORIC PROPERTY SURVEY REPORT 
FOR PROPOSED IMPROVEMENTS TO SR 
71 BETWEEN I-10 & SR 91-07/08 LA, SBD, 
RIV-71-VARIOUS. 89PP

CALTRANSHAMMOND, STEPHEN 
R.

36-004032, 36-004212, 36-005096NADB-R - 1063694

SB-04344 1996 PHASE I ARCHAEOLOGICAL 
INVESTIGATIONS OF THE I-10 & PEPPER 
AVE INTERCHANGE IMPROVEMENTS 
PROJECT AREA, COLTON SAN 
BERNARDINO COUNTY, CA. 24PP

EIP ASSOCIATESMCKENNA, JEANETTE 
A.

NADB-R - 1064344

SB-06557

SB-07083 2011 Paleontological and Cultural Resources of 
Chino Hills for the General Plan Update, City 
of Chino Hills, California.

Gust, Sherri and Molly 
Valasik

NADB-R - 1067083

SB-07444

SB-07446 2013 Historical/Archaeological Resources Survey: 
Prado Basin Habitat Sustainability Program, 
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OFFICE OF HIS PRESERVATION * * * Oirectory of Properties in the Historic Pro - / Oete File for SAN BERNARDINO County.

PROPERTY-NUMBER kRiMARY-# STREET.ADORESS NAMES

180195

180198

180199

067448

132468

091020 36-015215

084804 36-015216

184574

066156

171362

066155

089548 36-018755

172598

EUCALYPTUS AVE

6076 FLOWERS RD

12467 MONTE VISTA AVE

3913 PHILADELPHIA ST

12756 PIPELINE AVE

6000 RIVERSIDE OR

EUCALYPTUS AVE

FERN AVE

FLOWERS RANCH

BATTLE OF CHINO

FLOWERS RANCH

CHINO

CHIHO

CHIHO

CHIHO

CHIHO

CHINO

CHIHO

CHINO

CHINO

CHINO

CHINO

CHINO

CHINO

CHINO

CHINO

CHIHO

CHINO

CHINO

CHINO

CHINO

CHINO

CHINO

CHINO

C 1841 HIST.RES.

P 1942 PROJ.REVW.

PROJ. REVW.

P 1850 PROJ.REVW.

ST. FHO. PRG

HIST . RES.

HIST. SURV.

HIST. RES.

5 1928 HIST.SURV.

SHL- 0942-0000

USFS1009O3C

FCCO8O617A

HUO96O131A

619. 0-HP-88-36-003

NPS-75000460- 0000

1710-0001-0000

SHL-0191-0000

1710-0002-0000

14005 BENSON AVE

14005 BENSON AVE

14005 BENSON AVE

36-015211 13565 CENTRAL AVE

13054 COZZENS AVE

CITY. NAME

116442 36-018775 13165 COZZENS AVE

097447 36-015212 5200 D ST

084806 36-015213 15931 EL PRADO RD

084805 36-015214 16135 EL PRADO RD

OARAGE-SCE CHINO SUBSTATION COMPLE

ELECTRICAL EQUIPHENT HOUSE-SCE CHI

OIL HOUSE-SCE CHINO SUBSTATION CON

BANK BLOCK

ROBLES RANCH

STAT-OAT HRS CRIT

4763 GETTYSBURG AVE

36-015217 15622 GROVE AVE

12916 HILLCREST DR

36-015218 7780 KIMBALL AVE

066154 36-015219 7602 KIMBALL AVE

12861 LEWIS AVE

12320 t4AONOLIA AVE

13088 MONTE VISTA

OWN YR-C OHP-PROG..

H 1940 PROJ.REVW.

N 1994 PROJ.REVW.

N 1940 PROJ.REVW.

P 1953 PROJ.REVW.

P 1947 HIST.RES.

PROJ. REVW.

P 1948 HIST.RES.

PROJ.REVW.

P 1906 HIST.RES.

PROJ. REVW.

U HIST.RES.

PROJ. REVW.

U HIST.RES.

PROJ. REVW.

C HIST.RES.

U HIST.RES.

PROJ. REYW.

P 1959 PROJ.REVW.

U HIST.RES.

PROJ. REYW.

P 1938 PROJ.REVW.

U HIST.RES.

PROJ. REVW.

U HIST.RES.

PROJ. REVW.

P 1953 HIST.RES.

PROJ.REVW.

P 1947 HIST.RES.

PROJ. REVW.

P 1951 HIST.RES.

PROJ . REVW.

P 1948 PROJ.REVW.

P 1955 PROJ.REVW.

P 1952 HIST.RES.

PROJ. REVW.

P 1959 PROJ.REVW.

150382

150558

131426

185849

161991

148646

183418

Pegs 35 01-03-13

PRO-REFERENCE -NUMBER

USFS100916B

USFS100916B

USFS100 9165

MUDS 006 hF

OOE-36- 02-0012-0000

HUDO 2072 3A

DOE-36- 98-0105-0000

HUD980629A

DOE-36- 95-0009-0000

HUDSSO63OAS

OOE-36- 93-0015-0000

C0K911223A

DOE-36- 93-0014-0000

C0E911223A

SPHI-SBR-032

DOE-36 -93-0013-0000

C0E911223A

HUD100913E

DOE-36-89-0007-0000

FAA89O911A

HU0080424E

DOE—36-89-0006- 0000

FAA89OS11A

DO-36-89-0005-0000

FAA8SOS11A

DOE -36-04- 0009- 0000

HUDO4O719C

DOE-36- 04-0014-0000

HUDO4O6O2D

DOE-36-0l- 0021-0000

HUDO 109 26C

HU0100222H

HU0060420C

UOE-36- 03-0042-0000

FCCO3OSO9B

FCC100S17Q

AC

AC

AC

CHIHO ARPT

CHINO ARPT

CHINO ARPT

RIVERSIDE ROW

SITE OF THE RANCHO CHINO ADOBE OF (VIC) CHINO
SOUTHERN CALIFORNIA EDISON CO CHIN (VIC) CHINO

YORSA-SLAUGHTER ADOBE (VIC) CHIHO

BRIDGE #54-100 (VIC) CHINO

PEYTON DRIVE SCE TOWER/H29T2 CHIHO CHINO HILLS
CHINTO AVE SCE TRANSMISSION TOWER! CHINO HILLS
CHINO-GANESHA TRANSMISSION TOWER CHINa HILLS
AGUILERA FARM CHINO HILLS

CHIHO HILLS

CHIHO HILLS

CHIHO HILLS
CHINO CREEK BRIDGE / BRIDGE #54-04 CHINa HILLS

10/20/10

10/20/10

10/20/10

07/13/90

07/25/02

07/25/02

07/03/98

07/03/98

09/15/95

os/is/Os

11/30/93

11/30/93

11/30/93

11/30/93

07/12/74

11/30/93

11/30/93

09/29/10

10/02/89

10/02/89

05/01/08

10/02/89

10/02/89

10/02/89

10/02/89

08/10/04

08/10/04

07/12/04

07/12/04

10/29/ 01

10/29/01

03/08/10

04/27/ 06

10/08/03

10/08/03

06/29/ 10

02/19/ 81

09/15/10

07/14/08

04/16/9 6

12/20/88

07/07/75

07/07/75

06 /2 0/35

11/28/05

11/06/ 06

11/07/os

08 /29/05

12/27/01

12/27/01

09/28/00

08/29/05

04/03/03

6Y

LV

6Y

6Y

6Y

LV

LV

LV

2S2

2S2

LV

LV

LV

LV

7L

LV

LV

LV

LV

LV

LV

LV

LV

LV

LV

LV

6V

LV

6V

6V

6V

6V

LV

LV

LV

LV

1 CL

LV

6V

7K

3

15

iS

7L

7R

LV

LV

LV

LV

LV

LV

LV

LV

LV

058901 36-002317 17127 POMONA RINCON RD

058902 36-015220 SR 142

1SL826

163713 CHINO AVE

156588 CHINO HILLS PARKWAY

156692 se-O .4(4 3320 CHINO HILLS PARKWAY

129239 4217 LOS SERRANCE BLVD

173507 14660 LOST TRAIL DR

156691 14566 PEVTON OR
140950 SR 83

P 1941 PROJ.REVW.

P 1930 PROJ.REVW.

P 1930 PROJ.REVW.

P 1927 PROJ.REVW.

P 1948 HIST.RES.

PROJ. REVW.

0 1941 PROJ.REVW.

P 1920 PROJ.REVW.

5 1950 HIST.RES.

FCCO5111LD

FCCOLO82SC

FCCO51O ilk

FHWAO5O8O8A

DOE-3L- 01-0009-0000

HUDO11226A

FCCO8 081211

FHWAOSO8O8A

DOE-] 6-03-0024-0000
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SITE-NUMBER. PRIMARY-NUM MRS EVL—DATE PROGRAM REF EVAL OTHER NAMES AND NUMBERS

4#lCLt
SBR- 005814H

SBR- 005872

SBR-005905

SBR-005 906

SBR-005 907

SBR-006002H

SBR- 006 O1OH

SBR-006 017

SBR-006 018

SBR-006024/H

SBR-006 025/H

SBR-006 026/H

SBR- 006030

SBR-006049

SBR-006 050

6Y 09/05/90 FERC8SO826A

6Y 04/26/93 BLM930329A

6Y 03/02/89 BLM88OSO9A

2 07/07/88 9LM880509A

2 07/07/88 BLM88OSO9A

2 07/07/88 BLM88OSO9A

6Y 04/12/88 ADOE-36-88-008-00

6Y 04/12/88 C05870819A

6Y2 USAO8O6O2A

2 03/08/88 BLM88O111B

2 03/08/88 BLM88O111B

6Y 08/09/93 ADOE-36-93-031-000

6Y 08/09/93 C0E911223A

6Y 08/09/93 ADOE-36-93-029-000

6Y 08/09/93 C0E911223A

6Y 08/09/93 ADOE-36-93-030-000

6Y 08/09/93 C0E911223A

RJPR 28-4 LDAS

NOPR 37-3

ARU-871-E

ARU-871-26

AP.U-871-27

ARU- 871-28

OCPR Brown Ranch

DCPR Sunrise Ranch

SEVEN OAKS DAM(SBR-6

P1064-25-H

MCW-53

WEPR St. Joe 1

P231-1-H

Sprint RA/KN #3

Sprint #4

NDPR Joseph Slaughter Residence

NDPR P5-61

NOPR Node Slaughter Ranch

NDPR P5-61

NDPR Wells Ranch

NDPR Fenton Slaughter Reservoir

P5-62

BLO

BCD

SBR-1009

SBCM-76C-5

SBR-2573

10 09/12/00 NPS-00001046-0l42 KPNP Black Canyon E

2 07/07/88 BLM880509A

2 03/02/89 BLM880509A

6Y 12/17/99 ADOE-36-99-001-000

6Y 12/17/99 COE911223A

6Y 12/17/99 ADOE-36-99-002-000

6Y 12/17/99 COE911223A

6Z2 04/13/92 AOOE-36-92-000l-0

6Z2 04/13/92 USAF91O322A

6Y 10/17/95 ADOE-36-95-002-00

6Y 10/17/95 FHWA95O9O5A

6Y 07/18/89 BLM890620A

6Y 01/04/89 BLM881O11A

6Y 01/04/89 BLM881O11A

6Y 01/04/89 BLM881O11A

6Y 01/04/89 BLM881O11A

6Y 07/31/89 BLM881O11A

6Y 01/04/89 BLM881O11A

SY 01/04/89 BLM881O11A

6Y 01/04/89 BLMS81O11A

6Y 01/04/89 BLM881O11A

6Y 01/04/89 BLM881O11A

6Y 01/04/89 BLM881O11A

6Y 01/04/89 BLM881O11A

BLE

BCE

SBR-1009

SBCM-76C- 6

SBR- 25 73

BLF

BCF

SBCM-76C-7

SBR-2573

Black Canyon I

BLI

sd

SBCM-76C-4

SBR- 2573

Black Canyon Site

TMZ

SBR-5759

SBCM-1070

SBR-193L

SBCM-76

ARU9 15-1

ARU915-2

BS-6

BS-2 6

BS-38

BS-4 2

55-44

55-4 6

BS-51

CAB -18

CAB -19

CAB -23

CAB -24

6Y 03/08/88 BLM880111B KNGD Site #1

lD 09/12/00 NPS-00001046-0141 KPNP Black Canyon D

H

SBR-00605l

SBR-006 052

SBR-006053

SBR- 006 054

SBR-006 055

SBR-006063H

SBR-006064H

SBR-006 069

SBR-006l0311

SBR-006149H

SBR-006l75

SBR-006l76

SBR-006177

SBR-006l78H

SBR-006179

SBR-006l80H

SBR-006l81H (ri’( I
SBR-006182 ( ‘

SBR- 006 183

SBR-006184

SBR-006185

SBR-006186

10 09/12/00 NPS-0000l046-0l43 KPNP Black Canyon F

10 09/12/00 NPS-0000l046-0l44 KPNP

10 09/12/00 NPS-0000l046-0145 KPNP

C

C

C

JWPR

JWPR

JWPR

JWPR

NDPR

NDPR

CCPR ATCHISON, TOPEKA, & SANTA FE RAILROAD

CCPR

NDPR 0-4
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SITE-NUM3ER. PRIMARY-NUN NRS EVL-DATE PROGRAM REF EVAL OTHER NAMES PRO NUMBERS

SBR-006999 6Y 09/19/91 BLM910829A LHPR

SBR-007000 6Y 09/19/91 BLM910829A LHPR

SBR-007002 7CC 2S2 05/28/92 C0E920501D GRPR

SBR-007003 6Y 09/28/92 COE92O5O1D GRPR

SBR-007004 2S2 05/28/92 COE92OSO1D GRPR

SBR-007005 6Y 05/28/92 COE92O5O1D GRPR

SBR-007006 2S2 05/28/92 COE92O5O1D GRPR

SBR-007007 6Y 05/28/92 COE9205010 GRPR

SBR-007008 6Y 05/28/92 COE92OSO1D GRPR

SBR-007009 6Y 05/28/92 C0E920501D GRPR

SBR-007010 6Y 05/28/92 COE92O5O1D GRPR

SBR-007011 10 05/24/82 NPS-82002239-0022 KPNP AIKEN CINDER MINE PETROS

SBCM- 1544

SBR-007015 6Y 11/04/91 BLM911O21A LHPR

SBR-007017 6Y 05/23/98 ADOE-36-94-034-00 GRPR LEN 10-1

6Y 05/23/98 BLM93OSO7A GRPR

SBR-007023 SY 09/21/94 ADOE-36-94-035-00 GRPR

6Y 09/21/94 BLM92OSO7A GRPR

SBR-007024 6Y 09/21/94 ADOE-36-94-036-00 GRPR

6Y 09/21/94 BLM930507A GRPR

SBR-007025 6Y 09/21/94 ADOE-36-94-037-00 GRPR

6Y 09/21/94 BLM930507A GRPR

SBR—007026 6Y 09/21/94 ADOE-36-94-038-00 GRPR

6Y 09/21/94 BLM93OSO7A GRPR

SBR-007027 6Y 09/21/94 ADOE-36-94-039-00 GRPR

6Y 09/21/94 BLM93OSO7A GRPR

SBR-007028 6Y 09/21/94 ADOE-36-94-040-00 GRPR

6Y 09/21/94 BLM93OSO7A GRPR

SBR-007036 6Y 10/26/92 COE9106143 NOPE

SBR-007037 6Y 10/26/92 COE91O614B NDPR

SBR-007070 6Y 12/03/92 5LM921102A GRPR

SBR-007085 6Y 05/25/94 ADOE-36-94-032-00 GRPR

6Y 05/25/94 BLM841127R GRPR

SBR-007086 6Y 05/25/94 ADOE-36-94-033-00 GRPR

6Y 05/25/94 BLM841127R GRPR

SBR-007154 iif 6Y 03/15/00 ADOE-36-00-002-000 SGPR VICTOR VALLEY RECLAMATION PLANT REFUSE SCATTER

6Y 03/15/00 EPA98O61OA SGPR

SBR-007161 ‘7/( I 7J 08/06/07 EPAO7O2O7A WEPR

SBR-007162 6Y 06/08/92 3LM920521A GRPR

SBR-007168H 6Y 10/17/95 ADOE-36-95-001-00 CCPR GAGE CANAL

6Y 10/17/95 FHWA95O9O5A CCPR

SBR-007169H 2S2 08/06/07 EPAO7O2O7A WEPR RIVERSIDE-WARNS CREEK CANAL, RIV-4787

SBR-007188 10 09/12/00 NPS-00001046-O160 KPNP ROCK ART & LITHIC SCATTER

SBR-007200/H 202 12/09/97 ADOE-36-96-035-38 GRPR SQAD- CA-SBR-7200

202 12/09/97 3LM960910A GRPR

SBR-007223/H 2D2 12/09/97 ADOE-36-96-035-01 GRPR SQAD- CA-SBR-7223

202 12/09/97 BLM96O91OA GRPR

SBR-007224/H 202 12/09/97 ADOE-36-96-035-02 GRPR SQAD- CA-SBR-7224

2D2 12/09/97 BLM96O91OA GRPR

SBP.-007225/H 202 12/09/97 ADOE-36-96-035-03 GRPR SQAD- CA-SBR-7225

2D2 12/09/97 BLM96O91OA GRPR

SBR-007226/H 202 12/09/97 ADOE-36-96-035-04 GRPR SQAD- CA-SBR-7226

202 12/09/97 BLM96O91OA GRPR

SBR-007227/H 202 12/09/97 ADOE-36-96-035-O5 GRPR SQAD- CA-SBR-7227

202 12/09/97 BLM95O91OA GRPR

SBK-007228/H 2D2 12/09/97 ADOE-36-96-035-06 GRPR SQAD- CA-SBR-7228

2D2 12/09/97 BLM96O91OA GRPR

SBR-007229/H 202 12/09/97 ADOE-36-96-035-08 GRPR SQAD- CA-SBR-7229

202 12/09/97 BLM96O91OA GP.PR

SBR-007230/H 2D2 12/09/97 ADOE-36-96-035-08 GRPR SQAD- CA-SBR-7230

202 12/09/97 BLM96O91OA GRPR

SBR-007231/H 202 12/09/97 ADOE-36-96-035-09 GRPR SQAD- CA-SBR-7231

202 12/09/97 BLM96O91OA GRPR

SBR-007232/H 202 12/09/97 ADOE-36-96-035-10 GRPR SQAD- CA-SBR-7232

202 12/09/97 0LM960910A GRPR

SBR-007233/H 2D2 12/09/97 ADOE-36-96-035-11 GRPR SQAD- CA-SBR-7233

2D2 12/09/97 BLM96O91OA GRPR

SBR-007234/H 202 12/09/97 ADOE-36-96-035-12 GRPR SQAD- CA-SBR-7234

- 202 12/09/97 3LM960910A GRPR

SBR-007235/H 202 12/09/97 ADOE-36-96-035-13 GRPR SQAD- CA-SBR-7235

202 12/09/97 BLM96O91OA GRPR (.._
SBR-007236/H 73 2D2 12/09/97 ADOE-36-96-035-14 GRPR SQAD- CA-SBR-7236

202 12/09/97 BLM96O91OA GRPR

SBR-007237/H 202 12/09/97 ADOE-36-96-035-15 GRPR SQP,D- CA-SBR-7237

202 12/09/97 BLM96O91OA GRPR

SBR-007238/H 202 12/09/97 ADOE-36-96-035-16 GRPR SQAD- CA-SBR-7238

lnoyes
Highlight



CALIFORNIA OHP * ARCHEOLOGICAL DETERMINATIONS OF ELIGIBILITY * SAN BERNARDINO COUNTY * 11:25:45 12-18-12 PAGE 193

SITE-NUMBER. PRIMARY-NUM NRS EVL-OATE PROGRAM REF EVAL OTHER NAMES AND NUMBERS

SBR- 00 1464

SBR-00l477

SBR-001555

SBR-001570

SBR-001571/H

SBR- 001590

SBR-001602

SBR-001606

SBR- 001642

SBR- 00 1666

SBR-00l672

SBR-001698H

10/25/85 NPS-85003435-9999

10/25/85 ADOE-36-85-037-00

05/30/07 USFSOSO6O2A

6X 10/23/91 ADOE-36-9l-001-00

6X 10/23/91 USN970914A

6X 10/23/91 ADOE-36-91-002-00

6X 10/23/91 USN870914A

2S 10/23/91 ADOE-36-91-003-00

2S 10/23/91 USN870914A

2S 10/23/91 65008379

6X 10/23/91 ADOE-36-91-004-00

6X 10/23/91 USN870914A

6Y 09/01/93 BLM930805A

6Y 12/23/87 ADOE-36-87-020-00

6Y 12/23/87 COE850621A

6Y 12/23/87 ADOE-36-87-021-00

6Y 12/23/87 COE85O621A

2S2 11/29/90 ADOE-36-90-011-00

2S2 11/29/90 FERC851O17A

6Y 12/15/06 USFSO61114D

6Y 06/14/88 BLM880520A

6Y 06/14/88 BLM880520A

SBCM-2729

SBR- 1004

B- 32 SE

KPNP 0-4

KPNP 0-6

CFPR

118S1

KPNP

KPNP

KPNP

KPNP

KPNP

KPN?

KPNP

KPNP

ICPNP

NOPR CA-SBR-1558

OCPR

DCPR

DCPR

DCPR

Pate House

Ranch Site

SBCM- 386 0

ACE-SAR-H-4

Ooble Valley #2

SBCM-2038

Silver Creek 105.5

SBCM-105 .5

Malpais Spring Site

SBCM- 1457

EM- 226

NOPR

TVPR

SGPR NEVADA SOUTHERN RAILWAY

SBCM-2582-K

EM- 102

KPNP Inscription Canyon South - Quarry

SBR-OOlBOl

SBR- 001802

SBR- 001838

SBR- 001839

SBR-001840

SBR-00l841

SBR- 001842

SBR-00l843

SBR- 001844

SBR-00l845

SBR- 001846

SBR-00l884

SBR-001908/H

SBR-001910H

SBR-0019ll

SBR- 001912

SBR- 001913

SBR- 001914

j d
SBR-00l915

SBR-001919 p (7 1C1

1D 09/12/00 NPS-00001046-0028

10 09/12/00 NPS-00001046-0029

10 05/24/82 NPS-82002239-000l

10 05/24/82 NPS-82001839-0002

10 05/24/82 NPS-82002239-0003

10 05/24/82 NPS-82002239-0004

10 05/24/82 NPS-82002239-0005

10 05/24/82 NPS-82002239-0006

1D 05/24/82 NPS-82002239-0007

lD 05/24/82 NPS-82002239-0008

1D 05/24/82 NPS-82002239-0009

10 05/24/82 NPS-82002239-OOlO

6Y 09/05/90 ADOE-36-85-002-00

6Y 09/05/90 FERC850826A

6Y 10/10/00 NPS000911A

1D 09/12/00 NPS-00001046-0030

10 09/12/00 NPS-00001046-003l

2S2 11/27/89 FERC881O31A

10 09/12/00 NPS-00001046-0032

lD 09/12/00 NPS-00001046-0033

1D 09/12/00 NPS-00001046-0034

SBCM-2830

KPNP Opal Mountain North

Opal Quarry

SBCM- 2832

KPNP Opal Mountain West

House Circle #1

SBCM-283l

ICPNP SBCM-12l5 B

KPNP SBCM-12l6

ICPNP SBCM-l2l7

KPNP SBCM-12l8

KPNP SBCM-l2l9

KPNP SBCM-1220

KPNP SBCM-122l

KPNP SBCR-1222

KPNP SBCM-l223

KPNP SBCM-1159

RJPR

RJPR

JWPR UNION PACIFIC

SB CM- 2572

KPNP Peck Workshop Quarry

SBCM- 155

KPNP Black Canyon Caves, East
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EASTERN INFORMATION CENTER 
ALIFORNIA  ISTORICAL  ESOURCES  NFORMATION  YSTEM C H R I S

Department of Anthropology, University of California, Riverside, CA 92521-0418 
(951) 827-5745 - Fax (951) 827-5409 - eickw@ucr.edu 

Inyo, Mono, and Riverside Counties 
                                                                                                                                           

 
 April 16, 2015 

CHRIS Access and Use Agreement No.: 16 
EIC-RIV-ST-3004 

David M. Smith 
BonTerra Psomas 
3 Hutton Centre Drive, Suite 200 
Santa Ana, CA 92707 
 
Re: Cultural Resources Records Search for the Prado Basin Pilot Program 
 
Dear Mr. Smith,  
 
We received your request on February 26, 2015, for a cultural resources records search for the Prado 
Basin Pilot Program project located in an unsectioned portion, SBBM, in the Santa River area in 
Riverside County. We have reviewed our site records, maps, and manuscripts against the location map 
you provided.  
 
Our records indicate that 22 cultural resources studies have been conducted within a 1/8 mile radius of 
your project area. Fifteen of these studies involved the project area. PDF copies of these reports are 
included for your reference. Seven additional studies provide overviews of cultural resources in the 
general project vicinity. All of these reports are listed on the attachments entitled "Eastern Information 
Center Report Listing" and “Eastern Information Center Report Details” and “Eastern Information Center 
Spreadsheet” are available upon request at 15¢/page plus $40/hour for hard copies, or 15¢/page plus 
$40/hour and a $25 flat fee for PDFs.  
 
Our records indicate that ten cultural resources properties have been recorded within a quarter-mile radius 
of your project area. Six of these properties involved the project area. PDF Copies of the records are 
included for your reference. All of these resources are listed on the attachments entitled "Eastern 
Information Center Resource Listing" and “Eastern Center Information Resource Details”. 
 
The above information is reflected on the enclosed maps. Areas that have been surveyed are highlighted 
in yellow. Numbers marked in blue ink refer to the report number (RI #). Cultural resources properties are 
marked in red; numbers in black refer to Trinomial designations, those in green to Primary Number 
designations. National Register properties are indicated in light blue.  
 
Additional sources of information consulted are identified below.  
 

National Register of Historic Places: no listed properties are located within the 
boundaries of the project area. 
 



 

 

Office of Historic Preservation (OHP), Archaeological Determinations of Eligibility 
(ADOE): Three properties (33-001039 [RIV-001039]; 33-001044 [RIV-001044]; 33-
002802 [RIV-002802]) are listed and are determined eligible for inclusion on the 
National Register of Historic Places. Three properties (33-005782 [RIV-005522]; 33-
005783 [RIV-005523]; 33-005784 [RIV-005524]) are listed and are ineligible for 
inclusion on the National Register of Historic Places. The applicable portion of the 
ADOE is enclosed for your reference. 

 
Office of Historic Preservation (OHP), Historic Property Directory (HPD):  no listed 
properties are located within the boundaries of the project area. 

 
Note:  not all properties in the California Historical Resources Information System are 

listed in the OHP ADOE and HPD; the ADOE and HPD comprise lists of properties 

submitted to the OHP for review. 
 

Copies of the relevant portions of the 1947 USGS Corona 15’and 1901 Elsinore 30’and 
1901 Riverside 15’ topographic maps are included for your reference. 

 
As the Information Center for Riverside County, it is important that we receive a copy of all 
cultural resources reports and site information pertaining to this county in order to maintain our 
map and manuscript files for the benefit of cultural heritage. Confidential information provided 
with this records search regarding the location of cultural resources outside the boundaries of 
your project area should not be included in public reports addressing the project area. 

 
Sincerely, 

 
 
 

Celia Miranda 
Information Officer 

Enclosures 
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ATTACHMENT B 
 

PALEONTOLOGICAL RESOURCES RECORDS SEARCH 
  



Vertebrate Paleontology Section
Telephone: (213) 763-3325

Fax: (213) 746-7431
e-mail: smcleod@nhm.org

2 July 2015

BonTerra Psomas
3 Hutton Centre Drive, Suite 200
Santa Ana, CA   92707

Attn: David M. Smith, Senior Archaeologist

re: Paleontological Resources for the proposed Prado Basin Elevations Project, near Corona and
Narco, Riverside and San Bernardino Counties, project area

Dear David:

I have conducted a thorough search of our Vertebrate Paleontology records for the
proposed Prado Basin Elevations Project, near Corona and Narco, Riverside and San Bernardino
Counties, project area as outlined on the portions of the Prado Dam and Corona North USGS
topographic quadrangle maps that you sent to me via e-mail on 12 June 2015.  We do not have
any vertebrate fossil localities that lie directly within the proposed project boundaries, but we do
have fossil vertebrate localities nearby from the same sedimentary deposits that occur in the
proposed project area

In the higher elevations around the western margins, and in the very southwestern portion
of the proposed project area, there are exposures of the marine late Miocene Sycamore Canyon
Member of the Puente Formation (also referred to as the Sycamore Canyon Formation in this
area), and these deposits may occur at depth in the proposed project area.  Directly west of the
northwestern-most portion of the proposed project area we have numerous localities from the
Sycamore Canyon Member of the Puente Formation in the Chino Hills including LACM 7266-
6267, 7269-7270, and 7272-7284.  These localities have produced a suite of fossil fish including
herring, Ganolytes cameo and Xyne grex, cod, Eclipes, lantern fish, Myctophidae, jack,
Pseudoseriola, snake mackerel, Thyrsocles, croaker, Lompoquia, mackerel, Sarda and Scomber,
and deep sea smelt, Bathylagidae.



Most of the proposed project area, usually the lowest elevation terrain, has shallow
surface deposits of younger Quaternary Alluvium or active wash deposits from the Chino Creek
in the northwest, Mill Creek in the north central, the Santa Ana River in the northeast, and
Temescal Creek in the southeast.  These deposits typically do not contain significant vertebrate
fossils, at least in the uppermost layers, and we do not have any localities nearby from these
deposits.  Some of the slightly higher elevation terrain in the proposed project area though has
surface exposures that consist of older Quaternary Alluvium, derived predominately of alluvial
fan deposits from the San Bernardino Mountains to the north, and these deposits underlie the
younger Quaternary Alluvium in the drainages.  Our closest fossil vertebrate locality from similar
older Quaternary deposits is LACM 7811, directly north of the of the northeastern-most portion
of the proposed project area west of Mira Loma along Sumner Avenue, that produced a fossil
specimen of whipsnake, Masticophis, at a depth of 9 to 11 feet below the surface.  Just outside
the southeastern boundary of the proposed project area, on the northwestern side of Corona west
of Cota Street between Railroad Street and Harrington Street,  our vertebrate fossil locality
LACM 1207 produced a fossil specimen of deer, Odocoileus. 

Excavations in the younger Quaternary Alluvium exposed in most of the proposed project
area are unlikely to uncover significant fossil vertebrate remains.  Deeper excavations there that
extend down into the older Quaternary sediments, however, as well as any excavations in the
older Quaternary Alluvium or in the Puente Formation exposures in the proposed project area,
may well encounter significant vertebrate fossils.  Any substantial excavations in the proposed
project area, therefore, should be monitored closely to quickly and professionally recover any
fossil remains while not impeding development.  Also, sediment samples should be collected and
processed to determine the small fossil potential in the proposed project area.  Any fossils
collected should be placed in an accredited scientific institution for the benefit of current and
future generations.

This records search covers only the vertebrate paleontology records of the Natural History
Museum of Los Angeles County.  It is not intended to be a thorough paleontological survey of
the proposed project area covering other institutional records, a literature survey, or any potential
on-site survey.

Sincerely,

Samuel A. McLeod, Ph.D.
Vertebrate Paleontology

enclosure: invoice



 

 

ATTACHMENT C 
 

NATIVE AMERICAN SCOPING 



 

 
3 Hutton Centre Drive, Suite 200    Santa Ana, CA  92707-8794 • T: 714.751.7373 • F: 714.545.8883 

TRANSMITTAL 
 
DATE: April 6, 2015 
 
TO: Ms. Katy Sanchez       
 Associate Government Program 

Analyst 
 Native American Heritage Comm. 
 1550 Harbor Boulevard, Ste. 100 
 West Sacramento, CA 95691 

 

 FAX NUMBER: (916) 657-5390  
 TEL NUMBER: (916) 653-6251  
 PROJECT: 3OCW000507  
 FROM: Patrick O. Maxon  

 
  Fax / Pages   E-Mail   Fed Ex / Overnite Express   Delivery / Courier 

 
REGARDING: Sacred Lands File Search and Contact List Request  

  
Dear Ms. Sanchez: 

BonTerra Psomas has been retained to complete a cultural resources study written to the 
standards of Section 106 of the National Historic Preservation Act for the proposed Prado 
Basin Feasibility Study located in Riverside County, California. This project does not require a 
General or Specific Plan amendment or adoption; therefore, the project is not subject to the 
statutory requirements of Senate Bill 18.  
 
At your earliest convenience, please conduct a search of the Sacred Lands File for the 
proposed project, located within Township 2 and 3 South; Range 7 and 8 West of the USGS 
Corona North and Prado Dam, CA 7.5 Minute Quadrangle(s). Refer to attached exhibits. 
 
This phase of work includes the following proposed study areas and several alternative plans 
located within the feasibility study area: 
 

1. The Mill Creek location; 
2. The Chino Creek Alternative D location; 
3. The Deep Small and Medium Alternative locations; 
4. The Shallow Small and Medium Alternative locations; and 
5. The Prado Dam to Weir Canyon segment 

 
Please fax the results to me at (714) 545-8883, or e-mail to Patrick.Maxon@Psomas.com, 
referencing your letter to the “Prado Basin Feasibility Study”. If you have any questions or 
require any additional information, please do not hesitate to contact me at (714) 751-7373 or via 
email. 
 
Sincerely, 
BonTerra Psomas 

 
Patrick O. Maxon, M.A., RPA 
Director, Cultural Resources 

















 
3 Hutton Centre Drive 
Suite 200 
Santa Ana, CA 92707 
 
Tel 714.751.7373 
www.Psomas.com 

 

 

May 6, 2015 
 
 
 
Chairperson 
Juaneño Band of Mission Indians Acjachemen Nation 
32161 Avenida Los Amigos 
San Juan Capistrano, California 92675-3702 
 
Subject: Prado Basin Feasibility Study 
 
Dear Chairperson: 
 
BonTerra Psomas has been retained to complete a cultural resources study for the proposed Prado Basin 
Feasibility Study located in San Bernardino, Riverside, and Orange Counties, California. This project 
does not require a General or Specific Plan amendment or adoption; therefore, the project is not subject to 
the statutory requirements of Senate Bill 18 (Tribal Consultation Guidelines). However, under the 
requirements of Section 106 of the National Historic Preservation Act, this letter is to inform you of the 
proposed project and the opportunity to consult, and to request any relevant information you may have 
regarding cultural resources on or near the project site. 
 
Location 
 
The project location is shown on the USGS Blackstar, Corona North, and Prado Dam, CA 7.5 Minute 
Quadrangle(s) in Township 2 and 3 South; Range 7 and 8 West (S.B.B.M). Refer to attached exhibit.  
 
Project 
 
The Prado Basin feasibility study proposes a combination of enhanced water conservation activities, 
sediment management activities, and ecosystem restoration activities throughout the Prado Basin 
including Chino Creek, Mill Creek and the Santa Ana River upstream and downstream of the Prado 
Basin.  
 
NAHC Notification 
 
A Sacred Lands File Search conducted by the Native American Heritage Commission (NAHC) did not 
identify the presence of Native American cultural resources on the project site. The NAHC also provided 
BonTerra Psomas with a list of Native American individuals/organizations that may have knowledge of 
cultural resources in the project area. Your name and contact information was included on the list and 
serves as the basis for this letter. 
 



Chairperson 
May 6, 2015 
Page 2 
 

 

Records Search 
 
A cultural resources records search will be conducted to evaluate the existing conditions of the project 
site. A site survey will also be completed to identify any exposed archaeological cultural resources on the 
project site. 
 
Your participation in this local planning process is important. If you have any additional knowledge of 
Native American Sacred Lands or other cultural resources on or near the study area, or would like to 
consult on the project, please contact me at your earliest convenience at (714) 751-7373 or via email at 
Patrick.Maxon@Psomas.com, with a subject line referencing the “Prado Basin Feasibililty Study”.  
 
Sincerely, 
BonTerra Psomas 
 
 
 
Patrick O. Maxon, M.A., RPA 
Director, Cultural Resources 
 
 
R:\Projects\OCW_OCWD\3OCW000507\Cultural\Prado Feasibility_NA Letters-050615.docx 
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From: Andy [mailto:gabrielenoindians@yahoo.com]  
Sent: Friday, May 08, 2015 10:40 PM 
To: Patrick Maxon; Christina Swindall Martinez. Kizh Gabrieleno; Gary Stickel; Matt Teutimez.Kizh 
Gabrieleno 
Subject: Prado Basin Feasibility Study  

 
 

Dear Mr. Maxon 
This email is in regards to your letter Dated  
May 6,2015 
 

“The project locale Prado Basin,  lies in an area where the traditional territories of 
the  Gabrieleño villages adjoined and overlapped with each other, at least during the Late 
Prehistoric and Protohistoric Periods. The homeland of the Gabrieleños , probably the most 
influential Native American group in aboriginal southern California (Bean and Smith 
1978a:538), was centered in the Los Angeles Basin, and reached as far east as the San 
Bernardino-Riverside - Channel Islands and the inland costal areas.  Villages were based on 
clan or lineage groups. Their home/ base sites are marked by midden deposits, often with 
bedrock mortars. During their seasonal rounds to exploit plant resources, small groups would 
migrate within their traditional territory in search of specific plants and animals. Their 
gathering strategies often left behind signs of special use sites, usually grinding slicks on 
bedrock boulders, at the locations of the resources. As you may know there are artifacts found on 
the surface daily at and around Prado Dam. 
 

Therefore in order to protect our Cultural resources we're requesting one of our experienced 
& certified Native American monitors to be on site during any & all ground disturbances.  
In all cases, when the NAHC states there are “No" records of sacred sites” in the subject area; 
they always refer the contractors back to the Native American Tribes whose tribal territory the 
project area is in.  This is due to the fact, that the NAHC is only aware of general information on 
each California NA Tribe they are "NOT " the “experts” on our Tribe.  Our Elder Committee & 
Tribal Historians are the experts and is the reason why the NAHC will always refer contractors 
to the local tribes.  
Please contact our office regarding this project to coordinate a Native American Monitor to be 
present. 
 
 
Sincerely, 
  
Andy Salas  Chairman Of Gabrieleño Band Of Mission Indians/Kizh (Kit'c) Nation 
Of the Los Angeles Basin, Orange county and the Channel islands.  
NOTICE: PLEASE FILE OUR CONTACT INFORMATION FOR CONSULTATION 
ON  ALL FUTURE PROJECTS WITHIN OUR TRIBAL TERRITORY........  
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Sent from my iPhone 
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Management Summary 

This report documents a cultural resources assessment (CRA) for the Orange County Water 
District (OCWD) Prado Wetlands Regional General Permit (RGP) Project. The project proposes 
to obtain an RGP from the United States Army Corps of Engineers (USACE) to conduct routine 
maintenance activities to ensure the successful, long-term operation of the Prado Wetlands. 
The project will consist of maintenance activities on the following project components: 1. 
Wetland Ponds; 2. Diversion Berm; 3. Diversion/Conveyance Channels; 4. Access Roads; and 
5. Pheasant Field Levees.  In addition, the project includes maintenance of existing water 
conveyance structures and native plant restoration. These activities are proposed within an area 
measuring approximately 526.90 acres. Atkins has completed this CRA at the request of the 
OCWD. 

The proposed project includes obtaining a Section 404 (Clean Water Act) RGP from the 
USACE. As such, this CRA has been conducted in accordance with Section 106 of the National 
Historic Preservation Act (NHPA), as amended. The purpose of this assessment is to identify 
the effects of the proposed project on cultural resources, including Historic Properties. The 
proposed study area for this assessment has been defined as an Area of Potential Effect (APE) 
that considers the various Prado Wetlands maintenance areas with a buffer to account for 
potential indirect effects of project implementation. Specifically, the APE includes the Wetland 
Ponds, as well as the associated Diversion and Conveyance Channels with a 25-foot buffer 
extending in all directions. The APE additionally includes a variety of access roads, with a 25-
foot buffer extending in both directions from the approximate road centerline. Finally, the APE 
encompasses a portion of the Santa Ana River proposed for the construction of a Diversion 
Berm and to be used for as-needed maintenance activities in association with levees paralleling 
the current river course (Pheasant Field Levees). The APE has been assessed through existing 
literature searches and records reviews, as well as an intensive pedestrian survey. 

Atkins conducted a records search and a background literature review for the APE and all lands 
situated within 1 mile of the APE. The records search was conducted at the Eastern Information 
Center (EIC) on March 29, 2012, for the portions of the search radius within Riverside County. 
The records search was completed for portions of the search radius found within San 
Bernardino County on March 30, 2012, at the Archaeological Information Center (AIC). One 
previously recorded cultural resource site was detected within the APE during the records 
search (CA-RIV-100), and a second site is located immediately to the north of the APE 
boundaries (CA-RIV-2754). In addition, the OCWD contacted the Native American Heritage 
Commission (NAHC) requesting a Sacred Lands File (SLF) search. The response was received 
from the NAHC on February 22, 2012, and indicated that no SLF-listed resources were known 
within the APE or within the immediate vicinity. However, the NAHC recommended additional 
contact with Tribes and individuals to obtain information about any sacred sites or resources not 
listed in the SLF. For this reason, information scoping letters were sent to each of the contacts 
listed by the NAHC on April 25, 2012. This correspondence has been incorporated into 
Appendix D. 

The intensive pedestrian survey was conducted for the APE on May 8, 9, 11, and 14, 2012. 
During the pedestrian survey, no new prehistoric age or historic age resources were detected 
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within the APE and the mapped locations of known and previously recorded resources CA-RIV-
100 and CA-RIV-2754 were visited.  CA-RIV-2754 is mapped beyond the APE boundaries, and 
the portions of the APE located to the south of the site were examined for observable cultural 
resources with negative results.  CA-RIV-100 is currently covered by approximately 14-meters 
of sediment, and no observable cultural resources were detected in association with this 
resource. 

Based upon the results of the records search, one previously recorded cultural resource is 
found within the APE (CA-RIV-100). At this time, CA-RIV-100 is buried beneath approximately 
14-meters of sediment and is inaccessible for further study or formal evaluation. For this reason, 
this resource is assumed to be eligible for inclusion in the National Register of Historic Places 
(NRHP) under Criterion D (information potential) and is considered a Historic Property within the 
context of this study.  The qualities that render the resource potentially eligible for inclusion in 
the NRHP would remain unaltered by project implementation, such that the project could result 
in effects on Historic Properties, but not adverse effects on Historic Properties.  Due to the 
presence of a potential Historic Property within the subsurface of the APE, mitigation-monitoring 
is recommended during project implementation, and in the event that ground disturbing activities 
occur at or below approximately 480-feet above mean sea level (AMSL) in the immediate 
vicinity of the mapped site location of CA-RIV-100 (see Appendix A for site location).  This 
mitigation-monitoring is meant to ensure that any features and/or artifacts associated with the 
resource (if present) would be entirely avoided during maintenance activities covered by the 
RGP.  Recommendations for mitigation-monitoring within the APE are included in this report.  
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1. Introduction and Project Description 

This report documents a CRA for the Prado Wetlands RGP Project. This report was completed 
in accordance with the NHPA of 1966; Section 106, as amended; and Section 106, as 
implemented at 36 Code of Federal Regulations (CFR) 800. 

This CRA presents the results of the cultural resources investigation, and documents Atkins’ 
effort to identify cultural resources, including Historic Properties, which may be affected by the 
proposed project. This report follows the California Office of Historic Preservation (OHP) 
procedures for cultural resource surveys and the OHP Archaeological Resource Management 
Report (ARMR) reporting format for archaeological reports. 

1.1 PROJECT LOCATION 
The Prado Wetlands RGP Project proposes to conduct routine maintenance activities to ensure 
the successful, long-term operation of the Prado Wetlands. Activities will consist of maintenance 
of the Wetland Ponds, construction of a Diversion Berm, maintenance of a Diversion Channel 
and Conveyance Channels, access roads, water conveyance structures and native plant 
restoration. Generally, the project area is found east of CA-71 and north of CA-91, and near the 
Prado Dam in the vicinity of Corona and Norco, Riverside County (Figure 1). Specifically, the 
project is located in an unplatted portion of Township 3 South, Range 7 West as depicted on the 
U.S. Geological Survey (USGS) Prado Dam and Corona North, CA topographic maps (Figure 
2). The project is situated on lands located within the existing Prado Flood Control Basin (Figure 
3). 

1.2 PROJECT DESCRIPTION 
The OCWD intends to obtain a RGP to cover maintenance activities within the Prado Wetlands. 
These maintenance activities consist of the removal of sediment from ponds and associated 
levees, removal of emergent vegetation, and minor erosion repairs to the ponds and levees. 
Further, the covered activities will include the maintenance of the Diversion Berm which controls 
flows of the Santa Ana River into the ponds, as well as maintenance of the Diversion Channel, 
various Conveyance Channels, and approximately 30-miles of access roads measuring 16-feet 
in width. The maintenance activities will take place at the following locations: 

1.2.1 Wetland Ponds 
The Prado Wetlands contains 45 Wetland Ponds over a 333-acre area. Once a year, one-third 
of the Wetland Ponds are drained, and silt, sand and vegetation is removed to maintain the 
productivity of the Wetland Ponds. This allows two-thirds of the Wetland Ponds to be in 
operation at all times. The material is removed from the Wetland Ponds with earth movers, 
bulldozers, front-end loaders or similar equipment. The excavated material is stored onsite and 
used to rebuild pond levees and access roads when needed. 
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Table 1 Wetland Ponds Maintenance Activities 

Activity Frequency Time of Year 
Maintenance 
Equipment 

Annual Amount of 
Disturbance 

Sediment Removal from 
Ponds 

Once a 
year 

September 
through March Heavy Equipment Up to 110-acres 

Mowing Levee Slopes of 
Ponds 

Once a 
year 

September 
through March 

Mechanical 
Vegetation Cutters Up to 110-acres 

Removing Emergent 
Vegetation within Ponds 

Once a 
year 

September 
through March 

Hand Tools 
Mechanical 
Vegetation Cutters 
Heavy Equipment 

Up to 110-acres 

Minor Erosion Repair to 
Pond Slopes and Levees Ongoing September 

through March Heavy Equipment Would occur within 110-acre 
annual disturbance area 

 

1.2.2 Diversion Berm 
Surface water flows from the Santa Ana River are diverted into the Prado Wetlands by a 
Diversion Berm that extends across the Santa Ana River downstream of River Road Bridge. 
The Diversion Berm backs up water to a depth of a few feet and diverts about half of the low 
flow of the Santa Ana River through four 48-inch pipes into the Prado Wetlands Diversion 
Channel, and then into the Wetland Ponds. The Diversion Berm is approximately 45-feet in 
width, 200-feet in length, 6-feet to 10-feet in height, and consists of approximately 3,000 cubic 
yards of native sand material. The materials used to repair and/or reconstruct the Diversion 
Berm would be obtained from the banks or bottom of the Santa Ana River and the use of 
imported materials would not be authorized. Because the Diversion Berm is comprised of sand, 
it washes away during high flows and requires reconstruction. The Diversion Berm is 
constructed by bulldozers through the excavation of material in the non-wetted portion of the 
river channel and pushing and mounding the material along the width of the river. 
 

Table 2 Diversion Berm Maintenance Activities 

Activity Frequency Time of year 
Maintenance 
Equipment Annual Amount of Disturbance 

Sediment Removal from non-
wetted Santa Ana River 
Channel 

Six times per 
year 

September 
through March 

Heavy 
Equipment Up to 9,000 square feet 

Minor Erosion Repair to 
Diversion Berm Ongoing September 

through March 
Heavy 
Equipment 

Would occur within 9,000 
square foot annual 
disturbance area 

 

1.2.3 Diversion Channels and Conveyance Channels 
The Prado Wetlands contains a series of Diversion and Conveyance Channels that convey 
surface water flows through the Wetland Ponds. Periodically, the levees along the Diversion 
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Channels and Conveyance Channels wash out or erode and the Diversion Channels and the 
Conveyance Channels become filled with sediment. To ensure adequate flow through the 
channels, the sediment deposited in the channels has to be excavated and removed. The 
excavated sediment is used to rebuild the Diversion Channel and Conveyance Channel levees. 
An average of 15,000 cubic yards of material is annually excavated to maintain the Diversion 
and Conveyance Channels. The material would be removed from the Diversion Channel and 
Conveyance Channels with earthmovers, bulldozers, front-end loaders or similar equipment. 
Additionally, the Diversion Channels and Conveyance Channels will become overgrown with 
vegetation. Vegetation removal activities are required to ensure adequate surface water flows 
through the channels. Other ongoing routine maintenance activities in the Diversion and 
Conveyance Channels include minor erosion repair, removing fallen trees and clearing trash 
and debris. 
 

Table 3 Diversion/Conveyance Channel Maintenance Activities 

Activity Frequency Time of year 
Maintenance 
Equipment 

Annual Area of 
Disturbance 

Sediment Removal From 
Diversion/Conveyance Channels 

Once a 
Year 

September 
through March Heavy Equipment Up to 10-acres 

Removing Emergent Vegetation 
Diversion/Conveyance Channels 

Once a 
Year 

September 
through March 

Hand Tools 
Mechanical 
Vegetation 
Cutters 
Heavy Equipment 

Up to 10-acres 

Mowing Levee and Slopes of 
Diversion/Conveyance Channels 

Once a 
Year 

September 
through March 

Mechanical 
Vegetation 
Cutters 

Up to 10-acres 

Minor Erosion Repair to 
Diversion/Conveyance Channels Ongoing September 

through March Heavy Equipment 
Would occur within 10-
acre annual disturbance 
area 

Clearing trash and Debris Ongoing Ongoing Hand tools Activity would have a De 
Minimis Effect. 

Remove Falling Trees Ongoing Ongoing Hand tools Activity would have a De 
Minimis Effect. 

 

1.2.4 Access Roads 
A network of approximately 30-miles of access roads are located on the Prado Wetlands to help 
maintain the wetlands and to assist in habitat and wildlife management. The access roads are 
16-foot wide dirt roads that are located along the perimeter of the site and along the top of sand 
levees. Periodically, the access roads wash out and require reconstruction. Existing sediment 
from non-wetted segments of the river is excavated to rebuild the access roads. An average of 
10,000 cubic yards of material is annually excavated from the non-wetted segments of the river 
to maintain and/or rebuild the access roads. Additionally, existing vegetation hanging over the 
roads and other non-native vegetation that occasionally grows is periodically removed. 
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Table 4 Access Road Maintenance Activities 

Activity Frequency Time of year 
Maintenance 
Equipment Annual Area of Disturbance 

Sediment Removal from non-
wetted Segments of Santa 
Ana River Channel 

Ongoing September 
through March Heavy Equipment 

Up to 10-acres of access roads 
would be maintained or 
reconstructed. 

Removal of Invasive, Non-
Native Vegetation Ongoing Year Round 

Hand Tools 
Mechanical 
Vegetation 
Cutters 
Chemicals 

Would occur within 10-acres of 
access roads maintained. 

Trimming Branches and Tree 
Limbs Ongoing Year Round Hand Tools Activity would have a De 

Minimis Effect. 
Remove Fallen Trees Ongoing Year Round Hand Tools 

Activity would have a De 
Minimis Effect. 

Minor Erosion Repair to 
Access Roads Ongoing September 

through March Heavy Equipment 
Would occur within 10-acres of 
access roads maintained 
annually. 

 

1.2.5 Pheasant Field Levees 
The Pheasant Field Levees provide flood control protection to the Prado Wetlands. The 
Pheasant Field Levees run along the south side of the Santa Ana River just downstream of the 
River Road Bridge. The levees total approximately 4,080-feet in length and vary in width from 
30 to 60-feet. The levees naturally erode each year and periodically, they washout into the 
Santa Ana River as a result of high flows along the river during the winter. The OCWD proposes 
to maintain the levees each year to help prevent a complete washout and to prevent damage to 
the Prado Wetlands. To maintain the levees, the OCWD would remove sediment along the 
banks and from the bottom of the Santa Ana River to rebuild the levees. Maintenance of the 
levees would be accomplished by using a tracked piece of heavy equipment, such as a 
bulldozer, to push and mound sediment. 

1.2.6 Water Conveyance Structures 
The Prado Wetlands contains a network of water conveyance structures, such as culverts and 
weir structures that convey water through the Prado Wetlands. Periodically, the structures 
become overgrown with vegetation and require removal. The amount of vegetation removed is 
relatively small, and typically measures less than 100 square feet. Additionally, some of the 
structures may be damaged by high flows and require replacement. Any repair or replacement 
would be in-kind and would occur in the same existing construction footprint. 
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Table 5 Water Conveyance Structures Maintenance Activities 

Activity Frequency Time of year 
Maintenance 
Equipment Annual Area of Disturbance 

Removal of Emergent 
Vegetation Around Outlets 
and Inlets 

Ongoing  September 
through March 

Hand Tools 
Mechanical 
Vegetation Cutters 

Up to 10,000 square feet 

Remove Vegetation From 
Upper Half Ongoing  September 

through March 
Hand Tools 
Mechanical 
Vegetation Cutters 

Up to 10,000 square feet 

Clear Trash Ongoing Year Round Hand Tools Activity would have a De 
Minimis Effect. 

Minor Erosion Repair Ongoing Year Round Hand Tools 
Would occur within 10,000 
square feet of annual 
disturbance. 

 

1.2.7 Native Plant Restoration 
As part of the management of the Prado Wetlands, OCWD maintains and restores native 
vegetation throughout the Prado Wetlands site. These activities include planting of native 
vegetation and removal of non-native vegetation. 
 

Table 6 Native Plant Restoration Maintenance Activities 

Activity Frequency Time of year 
Maintenance 
Equipment 

Annual Area of 
Disturbance 

Revegetation with Local, 
Native Plants Ongoing September through 

March Hand Tools 2-acres 

Removing Invasive, Non-
Native Plants Ongoing September through 

March 
Hand Tools 
Mechanical Cutters 2-acres 

 

1.2.8 Avoidance/Minimization Measures 
During maintenance activities, the following Best Management Practices (BMPs) shall be 
implemented at all times: 

■ Wind Erosion Control: Wind control BMPs generally stabilize exposed surfaces and 
minimize activities that suspend or track dust particles. Such measures would include 
regular watering of exposed soils, suspending grading operations when winds exceed 
25-miles per hour and limiting construction traffic on exposed surfaces to 15-miles per 
hour. 

■ Water Conservation: Water conservation practices are activities that use water during 
construction of a project in a manner that avoids causing erosion and the transport of 
pollutants offsite. 

■ Vehicle and Equipment Cleaning: Vehicle and equipment cleaning procedures and 
practices eliminate or reduce the discharge of pollutants to storm water from vehicle and 
equipment operations. Procedures include, but are not limited to, using offsite facilities, 
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washing in designated contained areas only, and eliminating discharges to the storm 
drain. 

■ Vehicle and Equipment Fueling: Vehicle equipment fueling procedures and practices 
are designed to prevent fuel spills and leaks and reduce or eliminate contamination of 
storm water. This can be accomplished by using offsite facilities, fueling in designated 
areas only, enclosing or covering stored fuel, and implementation of spill controls. 

■ Material Delivery and Storage: Prevent or reduce or eliminate the discharge of 
pollutants from material delivery and storage to the storm water system or water course 
by minimizing the storage of hazardous materials onsite, storing materials in designated 
areas, and installing secondary containment. 

■ Stockpile Management: Stockpile management procedures are designed to reduce or 
eliminate air and storm water pollution from stock piles of soil. Stock piles shall be a 
minimum of 50-feet away from concentrated flows of storm water and drainage courses. 
Stock piles shall be protected by using temporary perimeter sediment barrier. 

■ Solid Waste Management: Solid waste management procedures are designed to 
prevent or reduce the discharge of pollutants to storm water from solid or construction 
waste by providing designated waste collection areas and containers, and arranging for 
regular disposal. 

1.3 ESTABLISHMENT OF THE AREA OF POTENTIAL 
EFFECT 

The APE was initially defined in consultation with USACE Senior Archaeologist D. Stephen 
Dibble between April 12 and May 5, 2012. Updates were then made to the APE during the 
pedestrian survey. These updates were based upon existing conditions, where portions of the 
identified access roads were inactive due to changes in the flows of the Santa Ana River. The 
APE boundaries were delineated by considering the various Prado Wetlands maintenance 
areas with a buffer to account for potential indirect effects of project implementation. 
Specifically, the APE includes the Wetland Ponds, as well as the associated Diversion and 
Conveyance Channels with a 25-foot buffer extending in all directions. The APE additionally 
includes a variety of access roads, with a 25-foot buffer extending in both directions from the 
approximate road centerline. Finally, the APE encompasses a portion of the Santa Ana River 
proposed for the construction of a Diversion Berm and to be used for as-needed maintenance 
activities in association with levees paralleling the current river course (Pheasant Field Levees). 
This APE includes all the areas proposed to be impacted by the project, and totals 
approximately 526.90-acres. Topographic and aerial maps depicting the APE boundaries are 
provided as Figure 2 and Figure 3, respectively. A map detailing the various project components 
and the APE boundary is also included as Appendix A. 

1.4 CULTURAL RESOURCES STAFF 
The cultural resource literature search was conducted by Atkins Archaeologist William R. 
Gillean at the EIC and the AIC. The records search was conducted on March 29, 2012 (EIC), 
and March 30, 2012 (AIC). Atkins Associate Project Manager/Archaeologist Jennifer M. Sanka 
and Mr. Gillean conducted the intensive pedestrian survey on May 8, 9, 11, and 14, 2012. Mr. 
Gillean compiled the results of the records search data and the pedestrian survey, and Mr. 
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Gillean and Ms. Sanka generated this CRA. Ms. Sanka also served as the project Principal 
Investigator. 

Professional qualifications for all team members are located in Appendix E. 
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2. Regulatory Framework 

Government agencies, including federal, state, and local agencies, have developed laws and 
regulations designed to protect significant cultural resources that may be affected by projects 
regulated, funded, or undertaken by an agency. The following federal criteria were used to 
evaluate the significance of potential effects to cultural resources, including any Historic 
Properties, for the proposed project. An effect would be considered adverse if the proposed 
project affects the qualities that render a resource eligible for listing in the NRHP.  The NRHP is 
a listing of resources found to be significant within the context of national history, as determined 
by the evaluation processes outlined herein. 

2.1 FEDERAL-LEVEL EVALUATIONS 
Federal agencies are required to consider the effects of their actions on Historic Properties and 
afford the Advisory Council on Historic Preservation (ACHP) a reasonable opportunity to 
comment on such undertakings under NHPA Section (§) 106. Federal agencies are responsible 
for initiating NHPA § 106 review and completing the steps in the process that are outlined in the 
regulations. They must determine if NHPA § 106 applies to a given project and, if so, initiate 
review in consultation with the State Historic Preservation Officer (SHPO) and/or Tribal Historic 
Preservation Officer (THPO). Federal agencies are also responsible for involving the public and 
other interested parties. Furthermore, NHPA § 106 requires that any federal or federally 
assisted undertaking, or any undertaking requiring federal licensing or permitting, consider the 
effect of the action on Historic Properties listed in or eligible for the NRHP. Under the CFR, 36 
CFR Part 800.8, federal agencies are specifically encouraged to coordinate compliance with 
NHPA § 106 and the NEPA process. The implementing regulations “Protection of Historic 
Properties” are found in 36 CFR Part 800. Resource eligibility for listing on the NRHP is detailed 
in 36 CFR Part 63 and the criteria for resource evaluation are found in 36 CFR Part 60.4 [a–d]. 

The NHPA established the NRHP as the official federal list for cultural resources that are 
considered important for their historical significance. To be determined eligible for listing in the 
NRHP, properties must meet specific criteria for historic significance and possess certain levels 
of integrity of form, location, and setting. The criteria for listing on the NRHP are significance in 
American history, architecture, archaeology, engineering, and culture as present in districts, 
sites, buildings, structures and objects that possess integrity of location, design, setting, 
materials, workmanship, feeling, and association. In addition, a resource must meet one or all of 
these eligibility criteria: 

A. Is associated with events that have made a significant contribution to the broad patterns 
of our history. 

B. Is associated with the lives of persons significant in our past. 
C. Embodies the distinctive characteristics of a type, period, or method of construction; 

represent the work of a master; possess high artistic values, represent a significant and 
distinguishable entity whose components may lack individual distinction. 

D. Have yielded, or may be likely to yield, information important in prehistory or history. 
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Criterion D is usually reserved for archaeological resources. Eligible properties must meet at 
least one of the criteria and exhibit integrity, measured by the degree to which the resource 
retains its historical properties and conveys its historical character. 

2.1.1 Criteria Considerations 
Ordinarily cemeteries, birthplaces, graves of historical figures, properties owned by religious 
institutions or used for religious purposes, buildings that have been moved from their original 
locations, reconstructed historic buildings, properties primarily commemorative in nature, and 
properties that have achieved significance within the past 50 years are generally not considered 
eligible for the NRHP. However, such properties will qualify if they are integral parts of districts 
that do meet the criteria or if they fall within the following categories: 

A. A religious property deriving primary significance from architectural or artistic distinction 
or historical importance. 

B. A building or structure removed from its original location which is primarily significant for 
architectural value, or which is the surviving structure most importantly associated with a 
historic person or event. 

C. A birthplace or grave of a historical figure of outstanding importance if there is no 
appropriate site or building associated with his or her productive life. 

D. A cemetery that derives its primary importance from graves of persons of transcendent 
importance, from age, from distinctive design features, or from association with historic 
events. 

E. A reconstructed building when accurately executed in a suitable environment and 
presented in a dignified manner as part of a restoration master plan, and when no other 
building or structure with the same association has survived. 

F. A property primarily commemorative in intent if design, age, tradition, or symbolic value 
has invested it with its own exceptional significance. 

G. A property achieving significance within the past 50 years if it is of exceptional 
importance. 

2.2 THRESHOLDS OF SIGNIFICANCE 
In consultation with the SHPO/THPO and other entities that attach religious and cultural 
significance to identified Historic Properties, the Agency shall apply the criteria of adverse effect 
to Historic Properties within the APE. The Agency official shall consider the views of consulting 
parties and the public when considering adverse effects. 

2.2.1 Federal Criteria of Adverse Effects 
Under federal regulations, 36 CFR Part 800.5, an adverse effect is found when an undertaking 
alters, directly or indirectly, any of the characteristics of a Historic Property that qualifies the 
property for inclusion in the NRHP in a manner that diminishes the integrity of the property’s 
location, design, setting, materials, workmanship, feeling, or association. Consideration will be 
given to all qualifying characteristics of a Historic Property, including those that may have been 
identified subsequent to the original evaluation of the property’s eligibility for listing in the NRHP. 
Adverse effects may include reasonably foreseeable effects caused by the undertaking that may 
occur later in time, be further removed in distance, or be cumulative. 



2. Regulatory Framework

Cultural Resources Assessment 
Orange County Water District—Prado Wetlands Regional General Permit Project 

13

According to 36 CFR Part 800.5, adverse effects on Historic Properties include, but are not 
limited to, those listed below: 

■ Physical destruction of or damage to all or part of the property.
■ Alteration of a property, including restoration, rehabilitation, repair, maintenance,

stabilization, hazardous material remediation, and provision of handicapped access, that
is not consistent with the US Secretary of the Interior’s Standards for the Treatment of
Historic Properties per 36 CFR Part 68 and applicable guidelines.

■ Removal of the property from its historic location.
■ Change of the character of the property’s use or physical features within the property’s

setting that contribute to its historic significance.
■ Introduction of visual, atmospheric, or audible elements that diminish the integrity of the

property’s significant historic features.
■ Neglect of a property that causes its deterioration, except where such neglect and

deterioration are recognized qualities of a property of religious and cultural significance
to an Indian Tribe or Native Hawaiian Organization.

■ Transfer, lease, or sale of property out of federal ownership or control without adequate
and legally enforceable restrictions or conditions to ensure long term preservation of the
property’s historic significance.

2.2.2 If Adverse Effects Are Found 
If adverse effects are found, the agency official shall continue consultation as stipulated at 36 
CFR Part 800.6. The agency official shall consult with the SHPO/THPO and other consulting 
parties to develop alternatives to the undertaking that could avoid, minimize, or mitigate adverse 
effects to resources. According to 36 CFR Part 800.14(d), if adverse effects cannot be avoided 
then standard treatments established by the ACHP may be used as a basis for Memorandum of 
Agreement (MOA). 

According to 36 CFR Part 800.11(e), the filing of an approved MOA, and appropriate 
documentation, concludes the § 106 process. The MOA must be signed by all consulting parties 
and approved by the ACHP prior to construction activities. If no adverse affects are found and 
the SHPO/THPO or the ACHP do not object within 30 days of receipt, the agencies’ 
responsibilities under § 106 will be satisfied upon completion of report and documentation as 
stipulated in 36 CFR Part 800.11. The information must be made available for public review 
upon request, excluding information covered by confidentiality provisions. 
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3. Methods of Investigation

The primary purpose of this cultural resources assessment is to determine whether cultural 
resources, including Historic Properties, are located within or near the APE and whether these 
resources will be or could be affected by project implementation. To accomplish this, research 
and a survey was conducted according to certain regulatory and professional standards. The 
results of these efforts assist in determining if resources are present, and if present, considered 
eligible for inclusion in the NRHP. This allows for the consideration of the effect of the proposed 
project on NRHP listed or NRHP eligible resources (Historic Properties). The assessment 
included the following tasks: 

■ Establishment of the APE for the proposed project.
■ Review of regional history and previous cultural resource sites and studies within the

APE and the vicinity.
■ Examination of archival topographic and road maps for the APE and the general vicinity.
■ Request of an NAHC SLF record search, and contact with appropriate Tribal groups and

individuals as named by the NAHC.
■ Conduct an intensive pedestrian survey of the APE.
■ Completion and submittal of Department of Parks and Recreation (DPR) 523 forms for

discovered sites and isolates and updates for previously recorded resources, as
appropriate.

■ Evaluate the potential for the proposed project to affect Historic Properties.
■ Develop recommendations associated with mitigation monitoring and/or impacts to

existing cultural resources following the guidelines as outlined in the Regulatory
Framework.

3.1 RECORD SEARCHES 

3.1.1 California Historical Resources Information System 
Search 

The primary purpose of cultural resource record search is to determine what cultural resources 
have been recorded in the vicinity of or within the APE, and whether known resources will be or 
could be affected by project implementation. A records search was performed at the EIC, which 
is located at the University of California, Riverside and the AIC, located at the San Bernardino 
County Museum in Redlands. The EIC is the California Historical Resources Information 
System (CHRIS) historical resource data repository for Riverside, Mono and Inyo Counties and 
the AIC is the CHRIS center for San Bernardino County. The records search included reviews of 
archival maps and examinations of current inventories, including: 

■ National Register of Historic Places (NRHP)
■ California Register of Historical Resources (CRHR)
■ California Historical Landmarks (CHL)
■ California Points of Historical Interest (CPHI)
■ California State Historic Resources Inventory (HRI)
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3.1.2 Native American Heritage Commission Record Search 
OCWD sent a SLF search request to the NAHC to determine whether any properties of 
traditional cultural value were recorded within the Prado Wetlands RGP APE or in the general 
vicinity. Thereafter, Atkins sent information request letters to the Tribal groups and individuals 
named by the NAHC as having potential knowledge of sacred properties or Native American 
cultural resources. 

3.2 INTENSIVE PEDESTRIAN SURVEY 
The primary purpose of the intensive pedestrian survey is to locate and document previously 
recorded or new cultural resource sites or isolates that are more than 50 years old within the 
APE, and to determine whether such resources will be or could be impacted by project 
implementation. The APE was examined using a block-transect technique, with 5- to 15-meter 
spacing in the dry portions of Wetland Ponds E1 through E3. In all other portions of the APE, a 
modified transect method or reconnaissance methods were employed due to the presence of 
standing water and/or extremely dense vegetation. Thus, the survey methods varied depending 
upon each individual area’s level of accessibility, and these methods are outlined below. 

3.2.1 Wetland Ponds 
Wetland Ponds E1 through E3 were drained, and were investigated using a block-transect 
method.  With the exception of these areas, the majority of the Wetland Ponds area was 
inaccessible due to standing water. For this reason, reconnaissance methods were employed, 
and each accessible earthen levee road located between the Wetland Ponds was investigated 
via transects. A single transect was walked in the middle of each road, and any accessible 
areas adjacent to the roads were further investigated.   

3.2.2 Diversion Berm 
The area proposed for the construction and maintenance of the Diversion Berm was entirely 
inaccessible due to the flow of the Santa Ana River.  However, all accessible areas located near 
the berm were investigated and a photograph was taken of the Diversion Berm location. 

3.2.3 Diversion Channels and Conveyance Channels 
The Diversion and Conveyance Channels were investigated by employing the same technique 
as the investigation of the Wetland Ponds, as the majority of the channels exhibited standing 
water. The middle of the earthen levee roads were walked with careful attention paid to any 
accessible areas near the channels. A small portion of the Northern Conveyance Channel was 
dry, and this area was subjected to survey using the block-transect method. 

3.2.4 Access Roads 
The access roads were investigated by walking either side of the road to their junction with 
another access road or to their conclusion due to inundation by the Santa Ana River.  None of 
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the currently inactive access roads were surveyed due to the presence of extremely dense 
vegetation and resultant 0 percent surface visibility. 

3.2.5 Pheasant Field Levees 
The area proposed for maintenance of the Pheasant Field Levees was inaccessible due to the 
flow of the Santa Ana River.  However, all accessible areas located near the Santa Ana River 
were investigated, and photographs were taken of the Santa Ana River course.   

In the event that previously unknown cultural resources were detected during the field survey, 
resources would be recorded onto DPR 523 Forms in accordance with professional standards.  
For previously recorded resources, information about existing conditions and the presence or 
absence of observable cultural materials would be gathered in the field to be recorded onto 
DPR 523 Update Forms. 
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4. Cultural Setting 

The following is a brief overview of the prehistoric and historic context in which to understand 
the relevance of sites found in the general vicinity of the Communication Site. This section is not 
intended to be an exhaustive review of the current resources available; rather, this section 
serves as an overview for the APE. Descriptions that are more detailed can be found in 
ethnographic studies, mission records, and major published sources, including Kroeber (1925), 
Wallace (1955), Warren (1968), Heizer (1978), Heizer and Elasser (1980), Moratto (1984), 
Chartkoff and Chartkoff (1984), Fagan (2003) and Jones and Klar (2007). 

4.1 PREHISTORIC BACKGROUND 
The most accepted regional chronology for coastal and the southern coast of southern 
California is from Wallace’s four-part Horizon format (1955), which was later updated and 
revised by Warren (1968). Created to place temporal structure upon materialistic phases 
observed during archaeological syntheses, the advantages and weaknesses of southern 
California chronological sequences are reviewed by Warren (in Moratto 1984), Chartkoff and 
Chartkoff (1984), and Heizer (ed. 1978). Regional archaeologists generally follow Wallace’s 
(1955) four-part southern California format when discussing the prehistory of Western Riverside 
County. 

4.1.1 Early Man Period 
Spanning the period from approximately 15000 to 6000 B.C., archaeological assemblages 
attributed to this horizon are characterized by large projectile points and scrapers. The limited 
data available suggests that prehistoric populations focused on hunting and gathering, moving 
about the region in small nomadic groups. Technologies associated with ocean resource 
gathering would have likely been utilized in coastal areas. 

4.1.2 Millingstone Period 
Characterized by the appearance of handstones and millingstones, this horizon tentatively dates 
to between 6000 and 1000 B.C. Assemblages in the early Millingstone Period reflect an 
emphasis on plant foods and foraging subsistence systems. For inland locales, it has been 
assumed that exploitation of grass seeds formed a primary subsistence activity. Artifact 
assemblages include choppers and scraper planes, but there is a general lack of projectile 
points in excavated assemblages. The appearance of large projectile points in the late portion of 
the Millingstone Horizon suggests the development of a more diverse economy. The distribution 
of millingstone sites reflects the theory that aboriginal groups may have followed a modified 
central-based wandering settlement pattern. In this semi-sedentary pattern, a base camp would 
have been occupied for a portion of the year, but small population groups seasonally occupied 
subsidiary camps in order to exploit resources not generally available near the base camp. 
Sedentism apparently increased in areas possessing an abundance of resources that were 
available for longer periods. More arid inland regions would have provided a seasonally and 
aerially dispersed resource base, restricting sedentary occupation. 
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4.1.3 Intermediate Period 
Dating between 1000 B.C. and 750 A.D., the Intermediate Horizon represents a transitional 
period. Little is known about the people of this period, especially those of inland southern 
California. Site assemblages retain many attributes of the Millingstone Horizon. Additionally, 
Intermediate Horizon sites contain large-stemmed or notched projectile points and portable 
mortars and pestles. The mortars and pestles suggest that the aboriginal populations may have 
harvested, processed, and consumed acorns. Due to a general lack of data, neither the 
settlement and subsistence systems nor the cultural evolution of this period is well understood. 
It has been proposed that sedentism increased with the exploitation of storable food resources, 
such as acorns. The duration and intensity of occupation of base camps increased during this 
period, especially in the later part of the horizon. 

4.1.4 Late Prehistoric Period 
Extending from 750 A.D. to Spanish Contact in 1769 A.D., the Late Prehistoric Horizon reflects 
an increased sophistication and diversity in technology. Assemblages characteristically contain 
projectile points, which imply the use of the bow and arrow. In addition, assemblages include 
steatite bowls, asphaltum, grave goods, and elaborate shell ornaments. Use of bedrock milling 
stations was widespread during this horizon. Increased hunting efficiency and widespread 
exploitation of acorns provided reliable and storable food resources. 

4.2 ETHNOHISTORIC BACKGROUND 
The northwestern quarter of Riverside County, and the Corona area, includes lands that have 
been identified with the Luiseño, Gabrieliño, Serrano and Cahuilla groups. This portion of 
Riverside County includes the northwestern-most portion of documented Cahuilla territory, 
mapped as extending just beyond the City of Riverside (Bean 1978). The Luiseño traditional use 
area is mapped as extending from the Pacific Ocean inland to Lake Elsinore and Palomar 
Mountain in the east, and extending from Agua Hedionda in the south to Aliso Creek in the north 
(Bean and Shipek 1978). The Gabrieliño tribal territory is mapped as extending north from Aliso 
Creek to just beyond Topanga Canyon along the Pacific Coast, and inland to the City of San 
Bernardino (Bean and Smith 1978). Their territory would have included portions of the Santa 
Ana River situated in the northwestern-most quarter of the northwestern quarter of the modern 
County of Riverside. The Serrano traditional use area is then mapped to the northeast and east 
of Gabrieliño lands, encompassing much of the San Bernardino Mountains from the Cajon Pass 
in the west, past modern Twentynine Palms in the east (Bean and Smith 1978). 

4.2.1 The Cahuilla 
The Cahuilla belong to the Shoshonean linguistic family and have had definitive historical 
relationships with the Hopi of Arizona, the Gabrieliño, and Digueno of the southern Californian 
coast and the Luiseño of Riverside County, as well as other desert tribes such as the Kamia, 
Chemehuevi, Paiute, and Serrano. The Cahuilla population prior to Spanish contact could have 
been as numerous as 6,000 persons, in an area encompassing more than 2,400 square miles 
(Bean 1978; Bean and Saubel 1979; Strong 1972). 
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The Cahuilla villages were determined according to their proximity to a defined water source 
and access to a food-gathering locale. Village sites were usually located near alluvial fans, 
streams or at the base of mountains for protection against the winds. The Cahuilla can be 
discussed according to their primary village locality: Desert Cahuilla, Mountain Cahuilla, and 
Pass Cahuilla, while other Desert Cahuilla settlements were located around hand dug wells and 
watering holes. Typically, one clan or family occupied several food-gathering locations and 
guarded these areas against other Cahuilla clans (Bean 1972 and 1978; Oswalt 1988; Strong 
1972). 

The pottery associated with the Cahuilla has been stylistically and ornamentally compared to 
that of an ancient Pueblo style, as well as to the Colorado River Indians, the Digueno, Luiseño, 
and Mohave (Bean and Lawton 1975; Kroeber and Hooper 1978). It is constructed in coil form, 
and then shaped with a polishing stone and wooden paddle to be baked or fired in the sun. In 
many cases, their pottery was incised for decoration (Bean and Lawton 1975; Kroeber and 
Hooper 1978). Kroeber and Hooper (1978) suggest that the Cahuilla had four definitive pottery 
forms: an open bowl or dish, a cooking pot, a small-rimmed vessel and a wider opening rimmed 
vessel; while Bean and Lawton (1975) suggest that ladles, trays and pipes were also 
manufactured. Baskets were also an important item to a Cahuilla clan and were typically made 
in a variety of shapes and sizes, but always produced from a coil of mesquite branches, willow, 
or palm leaves. Grasses were used in the foundation and the only tool used to manufacture 
these baskets was a needle. These needles were either fashioned from the leg bone of a deer 
or made from a heavy cactus needle set into a wooden handle (Bean 1978). 

Cahuilla homes were generally constructed with forked posts, which supported wood ceiling 
beams. These structures were then completely covered in thatch, which was slightly mixed with 
sand or soil. In some cases, the floor was slightly subterranean and each house was positioned 
so that a level of privacy was attained (Bean 1978; Kroeber and Hooper 1978). Wilke (1978) 
notes that the Cahuilla homes were generally hidden in mesquite groves, which effectively 
obscured them from plain view. 

Ceremony and ritual was of great importance to the Cahuilla (Bean 1978). Deep ceremonial ties 
existed between the Serrano and the Cahuilla, and it is thought that the desert Cahuilla may 
have adopted certain ceremonial practices from the Serrano (Strong 1972). Frequently 
practiced ceremonies included multiple rituals for the mourning of the dead, the eagle dance, 
summer and winter solstice celebrations and separate boys’ and girls’ initiation rites (Strong 
1972). This cultural linkage between the Cahuilla and Serrano is then furthered by inferences 
from Mission baptismal records and Serrano oral tradition. 

According to personal communication with Britt W. Wilson, former Cultural Resource 
Coordinator for the Morongo Band of Mission Indians, the relationship between the Cahuilla and 
Serrano is borne out of Mission baptismal records, available on-line from the Huntington 
Memorial Library. From these records, it may be inferred that Cahuilla people from Whitewater 
married into groups from Serrano villages, such as Gupiabit located in the Cajon Pass region. In 
addition, the Cahuilla people accepted groups of Serrano peoples from Twenty-nine Palms, 
after a migration of Chemehuevi peoples into the Twentynine Palms area. Then, according to 
Serrano oral tradition, the Cahuilla adopted many of the Serrano songs because they had lost 
their own traditional songs (Britt W. Wilson, personal communication, May 29, 2007). 
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The first recorded contact between the native Cahuilla and European culture was in 1776. At 
this time, the Anza expedition was traveling through Los Coyotes Canyon. The next recorded 
contact does not occur until 1809 through the San Gabriel Mission, when the missionaries were 
baptizing the Cahuilla (Bean 1972; Wilke and Lawton 1975). Based on information from the 
1823 and 1826 expeditions of Jose Romero, the Cahuilla could speak Spanish and were 
running cattle from Palm Springs through the San Gorgonio Pass (Bean 1972). 

Mission Indians throughout most of Southern California and Northern Baja California began 
demanding that the Missions be turned over to them permanently during 1834 to 1835. When 
this did not occur, local Indian groups began abandoning and rebelling against the missions. In 
1851, the Cahuilla were hostile towards the Europeans and planned an uprising in Hemet with 
plans to attack and destroy Los Angeles; however, with the help of Cahuilla Chief Juan Antonio 
the uprising was thwarted (Bean and Lawton 1975). 

Eventually a state of equilibrium developed in the region and Mexican officials and Rancho 
owners began utilizing local Indians as allies, soldiers, and guardians (Bean 1972; Forbes 
1989). According to Forbes, in 1842 a band of Mountain Cahuilla served as an auxiliary force for 
the Lugo family in the Colton-San Bernardino area. A Desert Cahuilla leader named Cabezon 
also became a Mexican ally. These Indian forces helped in capturing and killing hostages as 
well as defending livestock. Cahuilla leaders such as Cabezon functioned as intermediaries 
between other Cahuilla bands, Europeans, and the Spanish-Mexican people (Bean 1972; Bean 
and Lawton 1975). 

4.2.2 The Luiseño 
The northwestern quarter of Riverside County includes the extreme northeastern portion of the 
territory associated with the Luiseño, a tribe once affiliated with the San Luis Rey Mission at 
Oceanside, California. Historically, the Luiseño spoke a language that belongs to the Cupan 
group of the Takic subfamily of the Uto-Aztecan language family, a language family that 
includes the Shoshonean groups of the Great Basin (Bean and Shipek 1978). This northern 
portion of the Luiseño traditional use area is also affiliated with the term Juaneño. Earlier studies 
used this tribal designation to separate the native groups associated with the Mission San Juan 
Capistrano from the groups associated with the Mission San Luis Rey. Later studies indicated 
that the Juaneño and Luiseño groups spoke closely related languages, both part of the Takic 
subfamily, and once shared many common cultural traits. The language studies indicated that 
the Juaneño and Luiseño are ethnologically and linguistically an ethnic nationality (Bean and 
Shipek 1978). Scholars generally use the term Luiseño when discussing the Takic speaking 
groups associated with both the Mission San Luis Rey and the Mission San Juan Capistrano. 

Generally, the Luiseño were characterized by the occupation of sedentary villages in 
subsistence territories that permitted them to reach the majority of their resources within a day’s 
walk. Villages were commonly located along valley bottoms, streams, or coastal strands. From 
October to November, much of the village population moved to temporary camps in the 
mountains to harvest acorns and hunt game. Inland groups also had fishing and gathering spots 
on the coast that they visited annually. In comparison with the Gabrieliño and Cahuilla, the 
Luiseño appear to have had higher population density and a more rigid social structure. The 
Luiseño patterns may have been relatively stable until mission secularization in 1834. Instability 
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could have resulted from the policy of the Catholic Mission fathers or padres to maintain 
imported European traditional style settlement and economic patterns (Bean and Shipek 1978). 

4.2.3 The Gabrieliño 
Kroeber (1925) and Bean and Smith (1978) form the primary historical references for this tribal 
group. The arrival of Spanish explorers and the establishment of missions and outposts during 
the eighteenth century ended the prehistoric period in California. At this time, traditional 
Gabrieliño society began to fragment as a result of foreign diseases and the mass removal of 
local Indian groups to the Mission San Gabriel and Mission San Juan Capistrano. 

The Gabrieliño spoke a language that belongs to the Cupan group of the Takic subfamily of the 
Uto-Aztecan language family (a language family that includes the Shoshonean groups of the 
Great Basin). The total Gabrieliño population in about 1770 AD was roughly 5,000 persons, 
based on an estimate of 100 small villages, with approximately 50 to 200 people per village. 
Their range is generally thought to have been located along the Pacific coast from Malibu to 
San Pedro Bay, south to Aliso Creek, then east to Temescal Canyon, then north to the 
headwaters of the San Gabriel River. Also included were several islands, including Catalina. 
This large area encompasses the City of Los Angeles, much of Rancho Cucamonga, Corona, 
Glendale, and Long Beach. By 1800, most traditional Gabrieliños had either been killed, or 
subjugated by the Spanish. 

The first modern social analyses of Gabrieliño culture took place in the early part of the 
twentieth century (Kroeber 1925). By this time, acculturation and disease had devastated this 
group, and the population studied was a remnant of their pre-contact form. Nonetheless, the 
early ethnographers viewed the Gabrieliño as a chief-oriented society of semi-sedentary hunter-
gatherers. Influenced by coastal and interior environmental settings, their material culture was 
quite elaborate and consisted of well-made wood, bone, stone, and shell items. Included among 
these was a hunting stick made to bring down numerous types of game. 

Located in an area of extreme environmental diversity, large villages may have been 
permanent, such as that found on or near Red Hill in Rancho Cucamonga, with satellite villages 
utilized seasonally. Their living structures were large, domed, and circular thatched rooms that 
may have housed multiple families. The society exhibited ranked individuals, possibly chiefs, 
who possessed a much higher level of economic power than unranked persons. 

4.2.4 The Serrano 
The Serrano traditional use area is mapped as encompassing the San Bernardino Mountains 
from the Cajon Pass in the west to beyond modern Twenty-nine Palms in the east, and from 
about Victorville in the north to near the San Gorgonio Pass in the south (Bean and Smith 
1978). However, these borders are ill defined, due to a lack of reliable data and to the Serrano 
sociopolitical organization. The Serrano were organized into autonomous lineages occupying 
defined territories; however, these groups rarely identified a permanent habitation site. These 
groups were neither politically aligned, nor were they socially connected outside of each 
localized lineage (Strong 1972). For these reasons, the borders of the arbitrarily grouped 
Serrano peoples would vary greatly from lineage to lineage, depending upon their respective 
worldviews. 
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Studies on linguistic characteristics have indicated that the term Serrano had been academically 
applied to four different groups, including the Serrano, Kitanemuk, Vanyume, and the Tataviam 
(Alliklik) (Bean and Smith 1978; Johnston 1965). The Vanyume use area has been mapped to 
the north of Victorville, extending from the Cajon Pass in the west, to near modern Ludlow 
between the Cady and Bristol Mountains (Bean and Smith 1978). The Kitanemuk and Tataviam 
are found within the general vicinity of the Tehachapi Mountains. 

The Serrano generally spoke a language that also belongs to the Cupan group of the Takic 
subfamily of the Uto-Aztecan language family, a language family that includes the Shoshonean 
groups of the Great Basin. The total Serrano population at contact was roughly 2,000 persons. 
The range of this group was limited and restricted by reliable water sources. 

The Spanish decimated all indigenous groups adjacent to the San Bernardino Mountains, but 
some Serrano survived for many years. This was due to the ruggedness of the terrain in the far 
eastern San Bernardino Mountains and to their dispersed population. Kroeber (1925) and Bean 
and Smith (1978) form the primary historical sources for this group. 

Serrano populations studied in the early part of the last century were a remnant of their cultural 
form prior to contact with the Spanish Missionaries. Nonetheless, the Serrano are viewed as 
clan and moiety-oriented or local lineage-oriented group tied to traditional territories or use-
areas. Typically, a “village” consisted of a collection of families centered about a ceremonial 
house, with individual families inhabiting willow-framed huts with tule thatching. Considered 
hunter-gatherers, the Serrano exhibited a sophisticated technology devoted to hunting small 
animals and gathering roots, tubers, and seeds of various kinds. Today, Serrano descendants 
are found mostly on the Morongo and San Manuel reservations. The term Morongo is derived 
from Maringa, which is a shortened form of Maringayam. This term is applied to the easternmost 
division of the Serrano peoples, and is a generic term that incorporates all the families and 
lineages in the general area, including the Tumukvayam in Banning Water Canyon and 
Tamianutcem at Twenty-nine Palms (Johnston 1965). 

4.3 HISTORIC ERA BACKGROUND: CORONA AND 
VICINITY 

Originally named South Riverside, the history of the modern City of Corona can be traced to 
lands once part of a series of ranchos belonging to prominent Spanish-Mexican families. Prior to 
development of South Riverside, the entire Corona Plain belonged to a variety of families, 
including the Serranos, Yorbas, Sepulvedas, Cotas, Bandinis, and the Botillers. In April of 1876, 
the lands of the original Rancho La Sierra, located between Temescal Wash and the east side 
of the Santa Ana Mountains, were divided among the many heirs of Don Bernardo Yorba. After 
this division, the central portion of modern Corona was located in the Rancho La Sierra (Yorba). 

In 1886, R.B. Taylor bought a large quantity of land once located within the Yorba rancho and 
beyond, consisting of acreage from Vincente Yorba, Pulaski & Goodwin, the Cota family, the 
Pat Harrington ranch, the Barney Lee ranch, as well as acreage in Temescal Canyon. Taylor 
believed that the acquisition of the Temescal Canyon lands would provide enough water 
resources to sustain a townsite, and he began to look for investors in his native state of Iowa. 
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Upon his return to Sioux City, Taylor was able to generate $200,000 from business associates, 
and he returned to California to initiate his business enterprise (Lech 2004). 

R.B Taylor formed the South Riverside Land and Water Company, and appointed himself as a 
director, as well as his business partners from Iowa. The consortium decided to name the 
proposed townsite South Riverside, in an effort to capitalize on the already established 
Riverside colony, and they purchased 12,000 acres of quality agricultural land (Freel 2007). 
Thereafter, Taylor and his investors focused on the development of agricultural enterprises, the 
establishment of water rights and the sale of smaller parcels to prospective homesteaders. 

H.C. Kellogg began surveying the townsite in July of 1886, with the known version of the 
completed survey map available in 1891 (Kellogg 1891). The most notable feature of the 
Kellogg survey map was a circular drive approximately 3 miles in length. Known as Grand 
Boulevard, this circular road encompassed 407 acres, divided into 193 town-blocks. This area 
would eventually serve as a buggy route for the earliest inhabitants of South Riverside, where 
they could find all the amenities a community had to offer, including stores, residences, 
churches, and schools (Freel 2007). However, prior to the establishment of this envisioned 
downtown sphere, water would need to be made directly available to the area. To accomplish 
this, some of the early townspeople formed the Temescal Water Company in 1887. The 
company built a water pipeline that sent water from the wetlands of Temescal Canyon onto the 
proposed townsite. 

Throughout 1886 and 1887, approximately $275,725 worth of lots had been sold to prospective 
homesteaders and entrepreneurs, water had been supplied, and the first hotel had been erected 
(Lech 2004). While the early inhabitants began to plant orange and lemon trees upon arriving, it 
would be several years before any of the groves would yield enough fruit to be profitable. In the 
meantime, South Riverside began to entice additional residents with its mineral wealth. The 
Pacific Clay Company was established to produce pottery, tableware, and sewer pipe from the 
clay available on nearby lands, and the construction of a factory was announced in 1888. About 
this same time, the Porphyry Paving Company began to bring in equipment and laborers to 
make use of the porphyry deposits known to the east of the town. These endeavors stimulated 
an increase in the population of the town; however, it was the arrival of the Santa Ana and Los 
Angeles Railroad that greatly influenced the population explosion in the area. By June of 1887, 
the first train arrived at the townsite, and South Riverside became an official stop on the rail line 
(Lech 2004). 

In 1896, the name of South Riverside was officially changed to Corona. This followed an 
election to determine whether the town should incorporate and whether the townspeople wanted 
to change the name of the townsite. The results of the election revealed that the name Corona 
was found to be popular. Meaning “crown” in Spanish, the townspeople thought it aptly 
described and honored circular Grand Boulevard (Freel 2007). This election also determined 
that the City of Corona would incorporate as the first city in the newly formed County of 
Riverside (Lech 2004). Grand Boulevard is now located at the center of the City of Corona, and 
is found approximately 4.30 miles to the east-southeast of the APE. 

Since Corona’s incorporation, the population has steadily grown, and the agricultural and 
mineral resources of the area have been profitable. By 1912, there were 5,000 acres of 
established lemon and orange groves in the City, and by 1913, Corona shipped more citrus than 
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any other town in Southern California. In addition, the lands to the northwest of downtown were 
planted in alfalfa, sugar beets, tomatoes, beans, and walnuts. This area also served as 
pasturage for dairy farms, beginning in about 1914 (Freel 2007). 

The lands to the northwest of Corona were especially suitable for agriculture, as the Santa Ana 
River offered water and rich soils. However, flooding events associated with the River eventually 
forced Riverside and adjacent counties to consider the idea of a Dam in the region. This first 
engineering investigation occurred in 1918, and was commissioned by the Boards of 
Supervisors for Orange, San Bernardino and Riverside Counties. This study was general in 
nature, and was followed by an in-depth study commissioned by Orange County in 1925 
(Swanson and Hatheway 1989). 

The 1925 study was completed by J. Lippincott, and suggests the Rincon or Prado Reservoir 
created by a dam. Thereafter, efforts were made to map the parcels and owners in the Prado 
Basin, but the Lippincott plan was rejected by Orange County voters. After another flood in 
1927, Orange County residents sought out additional means for controlling the Santa Ana River, 
and the Orange County Flood Control District (OCFCD) was established through an act of the 
California legislature. Work on the dam commenced in the 1930s under the auspices of the 
OCFCD, and was completed in 1941 by the USACE, Los Angeles District. Completed, the dam 
is the second largest earthen dam in southern California, and is recorded as CA-RIV-4730. The 
Prado Dam facility (CA-RIV-4730) was determined to be a cultural resource eligible for inclusion 
in the NRHP for its historical, engineering and architectural values, and various Historic 
American Engineering Record (HAER) documents have been generated for the associated 
features. These documents were created at the request of the USACE to mitigate impacts to the 
resource related to increases in the dam itself (Greenwood and Associates 1996). Since these 
documents were created, the dam has been increased by 30 feet and the related tower and 
outlet channel removed. Due to these changes, the Prado Dam facility no longer retains historic 
integrity and is thereby no longer considered eligible for inclusion in the NRHP (Stephen Dibble, 
personal communication, March 13, 2010). This resource is found about 1 mile to the south of 
the APE. 

In 1962, the Riverside Freeway (SR-91) was constructed through Corona. Thereafter, 
downtown Corona went through urban renewal and made great efforts to update the area with 
new buildings. In the 1980s, citrus and dairy farming began to be phased out, due to their 
decreasing profitability and the increasing value of agricultural lands for residential 
development. Then, with the construction of I-15 on the east side of Corona in the late 1980s, 
new commercial and residential developments began, heralding a citywide revitalization. By 
1996 (100 years after incorporation), Corona's population had grown to more than 100,000 
people, and the City contained 32 parks and 30 schools in the Corona Norco Unified School 
District (Freel 2007). 

4.4 PRADO WETLANDS 
The lands comprising the Prado Wetlands were acquired by the OCWD in the late 1960s, and 
the area was used for recreational duck hunting ponds during the 1970s.  The Prado Wetlands 
were then initially constructed in approximately 1992, and research demonstrated a connection 
between the vegetation in the duck ponds and nitrate removal.  In 1997, the duck ponds were 
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reconstructed as wetlands dedicated to natural water treatment for the purposes of nitrate 
removal.  The first weir water conveyance features were constructed on-site in 1992; however, 
many of the water conveyance structures have been replaced following turbulent water events 
associated with the flows of the Santa Ana River.  Such turbulent events occurred in 2004-2005 
and 2010, and required the repair and replacement of a variety of the structures. The Prado 
Wetlands currently remove approximately 30 tons of nitrate a month, and are a cost-effective 
alternative to the cost of wastewater treatment plants (Scott Nygren, personal communication, 
May 9, 2012; OCWD ND). 
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5. Results 

5.1 CULTURAL RESOURCES RECORDS SEARCH 
RESULTS 

5.1.1 CHRIS Records Search 
Atkins Archaeologist William R. Gillean, B.S. conducted the cultural resource records search at 
the EIC for the portion of the search radius found in Riverside County on March 29, 2012. Mr. 
Gillean conducted the record search for the portion of the search radius found in San 
Bernardino County at the AIC on March 30, 2012. To identify any cultural resources, including 
any known Historic Properties within or near the APE, a 1 mile search radius was used. Mr. 
Gillean additionally examined current inventories of the NRHP, CHL, CPHI, and HRI. The Office 
of Historic Preservation Historic Property Data File for Riverside and San Bernardino Counties 
and archival maps were also inspected for indications of historic age structures and features in 
the area. 

The results of the records search indicated that 44 cultural resources (Table 7) have been 
recorded within the 1 mile search radius of the APE. These resources and their locations in 
regards to the APE are summarized below. 
 

Table 7 Known Cultural Resources Located within the 1-Mile Records Search 
Radius 

Site 
Number 

Recorder Name and 
Date Resource Description 

Within 
<1-Mile to 
0.5-Mile 
Radius 

Within 
<0.5-Mile to 

0.25-Mile 
Radius 

Within 
<0.25-Mile

Radius 
Within
APE? 

33-12622 
Recorded by J. 
Schneider of the 
Archaeological 
Research Unit, 1988. 

Prehistoric—Isolated find 
consisting of a mano fragment. — —  No 

CA-RIV-
5523H 

Recorded by A. G. 
Toren of Greenwood 
and Associates, 
1995. 

Historic age—The site consists 
of a former farmstead and a 
small poultry farm that dates to 
the early twentieth century. 

 — — No 

CA-RIV-
3740H 

Recorded by J. 
Brock and J. Elliot of 
Archaeological 
Advisory Group, 
1989. 

Historic age—The resource is 
described as the former site of 
the O.G. Meredith Ranch. 

 — — No 
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Table 7 Known Cultural Resources Located within the 1-Mile Records Search 
Radius 

Site 
Number 

Recorder Name and 
Date Resource Description 

Within 
<1-Mile to 
0.5-Mile 
Radius 

Within 
<0.5-Mile to 

0.25-Mile 
Radius 

Within 
<0.25-Mile 

Radius 
Within
APE? 

CA-RIV-
4728H 

Recorded by R. Paul 
Hampson and N. 
Kaptain of 
Greenwood and 
Associates, 1992. 

Historic age—The resource is 
described as the Reynolds 
Ranch, which was constructed 
from 1899 to 1908. The 
resource includes foundations of 
a dairy barn, two silos and other 
unidentified features, as well as 
a small barn constructed of 
corrugated iron added after 
1936.  

— —  No 

CA-RIV-
2802H 

Recorded by P. 
Lagenwalter and J. 
Brock of ECOS 
Management 
Criteria, Inc., 1984. 

Historic age—The resource is a 
refuse dump composed of 
building material. The site was 
formerly occupied by an adobe 
dwelling; however, test 
excavations failed to locate the 
building foundation. 

 — — No 

CA-RIV-
2754 

Recorded by P. 
Lagenwalter and J. 
Brock, 1983. 

Prehistoric—The site is an 
artifact scatter composed of 
lithic debitage and ground stone 
fragments. 

— —  No 

CA-RIV-
2755 

Recorded by P. 
Lagenwalter and J. 
Brock, of ECOS 
Management 
Criteria, Inc., 1983. 

Prehistoric—A sparse lithic 
scatter composed of flakes, 
debitage, and groundstone.  
The 1983 site form indicates 
that the site will be subjected to 
a subsurface testing program in 
the future; however, no 
information is provided to 
indicate the testing occurred. 

— —  No 

CA-RIV-
5808H 

Recorded by J. 
Brock and B. Smith 
of Archaeological 
Advisory Group, 
1996. 

Historic age—The resource is 
the location of the William 
Fisher Farm. This site lacks 
built-environment resources, but 
yielded a variety of historic age 
refuse during a subsurface 
testing program.   

 — — No 
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Table 7 Known Cultural Resources Located within the 1-Mile Records Search 
Radius 

Site 
Number 

Recorder Name and 
Date Resource Description 

Within 
<1-Mile to 
0.5-Mile 
Radius 

Within 
<0.5-Mile to 

0.25-Mile 
Radius 

Within 
<0.25-Mile

Radius 
Within
APE? 

CA-RIV-
5809H 

Recorded by J. 
Brock and B. Smith 
of Archaeological 
Advisory Group, 
1996. 

Historic age—The resource is 
the possible location of structure 
that appeared on a USGS 1902 
Corona, CA 1:125,000 
topographic map.  This location 
was subjected to a subsurface 
testing program and minimal 
artifact content was recovered. 

 — — No 

CA-RIV-
1039H 

Recorded by M. 
Selverston of 
Greenwood and 
Associates, 1995. 

Historic age—The resource is 
the site of the former Ashcroft 
family ranch, which was 
established in 1916.  The site 
was subjected to a subsurface 
testing program, and 20 
subsurface features were 
detected, including a privy pit 
and brick pottery kilns. 

 — — No 

CA-RIV-
1044H 

Recorded by M. 
Selverston of 
Greenwood and 
Associates, 1995. 

Historic age—The resource is 
the site of the former Carrillo 
farm, which dates to the end of 
the nineteenth century. The site 
was subjected to a subsurface 
testing program, and several 
buried features were detected, 
including refuse deposits.    

 — — No 

CA-RIV-
1451 

Recorded by S. 
Hammond of 
Caltrans, 1977. 

Dual Component—The 
prehistoric component is an 
extremely sparse scatter of 
lithics, and the historic 
component is a retouched 
historic bottle glass fragment. 

 — — No 

CA-RIV-
1436 

Recorded by S. 
Hammond of 
Caltrans, 1977. 

Prehistoric—The resource is 
described as a sparse scatter of 
groundstone tools and flakes. 

— —  No 
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Table 7 Known Cultural Resources Located within the 1-Mile Records Search 
Radius 

Site 
Number 

Recorder Name and 
Date Resource Description 

Within 
<1-Mile to 
0.5-Mile 
Radius 

Within 
<0.5-Mile to 

0.25-Mile 
Radius 

Within 
<0.25-Mile 

Radius 
Within
APE? 

CA-RIV-
3694H 

Recorded by R. 
Hampson and N. 
Kaptain of 
Greenwood and 
Associates, 1992. 
The site record was 
updated by R. 
Dittmer of 
Greenwood and 
Associates, 1994. 

Historic age—This resource is 
the Rincon Prado townsite. 
According to the 1996 site 
update, the site consists of 
remnant building foundations 
and palm trees that once 
surrounded a train depot. In the 
1994 update, the recorder notes 
that the site may retain the 
qualities necessary to be eligible 
for inclusion in the NRHP. 

 — — No 

CA-RIV-
2778H 

Recorded by P. 
Lagenwalter and J. 
Brock of ECOS 
Management 
Criteria, 1984. 

Historic age—The home and 
farm of Francisco Serrano. The 
home was constructed in the 
1870s, and the remains of the 
house and associated features 
were present in 1984.  This site 
was tested for subsurface 
deposits.    

—  — No 

CA-RIV-
4730 

Recorded by R. 
Hampson and N. 
Kaptain of 
Greenwood and 
Associates, 1992. 

Historic age—The Prado Dam, 
which is the second largest 
earthen dam in southern 
California. This resource was 
found eligible for the NRHP and 
a variety of HAER documents 
have been generated to mitigate 
impacts to the resource.  This 
resource no longer retains 
integrity and is thereby not 
considered eligible for the 
NRHP. 

 — — No 

CA-RIV-
4731H 

Recorded by R. 
Hampson and N. 
Kaptain of 
Greenwood and 
Associates, 1992. 

Historic age—The resource is 
described as the Chino Creek 
Bridge. It was constructed circa 
1904 and remained in service 
until the construction of Prado 
Dam. According to the 1992 site 
record, the bridge is no longer in 
existence. 

 — — No 
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Table 7 Known Cultural Resources Located within the 1-Mile Records Search 
Radius 

Site 
Number 

Recorder Name and 
Date Resource Description 

Within 
<1-Mile to 
0.5-Mile 
Radius 

Within 
<0.5-Mile to 

0.25-Mile 
Radius 

Within 
<0.25-Mile

Radius 
Within
APE? 

CA-RIV-
2203H 

Recorded by S. 
Schwartz, 1981. 

Historic age—A square cement 
foundation, which may 
represent the site of the former 
Fear Ranch. The site was active 
in the 1890s, and was 
purchased by a Canadian 
named James Fear in 1899. 
The site was burned during the 
1920s; however, it is still 
relatively intact and may be 
suitable for further research. 

—  — No 

CA-RIV-
3508H 

Recorded by C. 
Panek of California 
State University, 
Long Beach, 1979. 

Historic age—The remains of a 
possible historic farm house and 
associated historic refuse dump.  

—  — No 

CA-RIV-
4761H 

Recorded by R. 
Hampson and N. 
Kaptain of 
Greenwood and 
Associates, 1992. 

Historic age—The remains of 
the West Ranch, which is 
comprised of a concrete 
foundation with machinery 
mounts, a fence line, a concrete 
fishpond, and two possible 
privies with associated refuse.  

 — — No 

CA-SBR-
5573H 

Recorded by S. 
Schwartz of the 
USACE, 1988. 

Historic age—This resource is 
described as the site of the 
Britski Ranch, constructed 
between 1933 and 1936. 
According to aerial photographs 
from the 1930s, a cluster of 
buildings and a well were 
located within the southern 
portion of the ranch and various 
outbuildings were located on the 
northern portion.  The 1988 site 
record only addresses the 
southern locus of the site, and 
notes that all of the structures 
had been razed.  However, a 
well head and remnants of 
foundations were extant. The 
site is described as having a 
high probability for containing 
subsurface features. 

 — — No 
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Table 7 Known Cultural Resources Located within the 1-Mile Records Search 
Radius 

Site 
Number 

Recorder Name and 
Date Resource Description 

Within 
<1-Mile to 
0.5-Mile 
Radius 

Within 
<0.5-Mile to 

0.25-Mile 
Radius 

Within 
<0.25-Mile 

Radius 
Within
APE? 

CA-SBR-
1543 

Recorded by P. 
Lagenwalter and J. 
Brock of ECOS 
Management 
Criteria, Inc., 1983. 

Prehistoric—The resource is 
described as a widespread 
scatter of lithics located on a 
hilltop. The site was subjected 
to a subsurface testing program, 
and was found to contain a 
deep and stratigraphically 
complex midden. 

 — — No 

CA-SBR-
7676H 

Recorded by S. 
Wakefield of 
Greenwood and 
Associates, 1993. 

Historic age—The resource is 
Ross Ranch. The structures 
were destroyed when the 
property was condemned as 
part of the flood control basin. 
As of 1993, a concrete 
foundation and historic debris 
were still present on the site. 

 — — No 

CA-SBR-
7679H 

Recorded by S. 
Wakefield, R. Cecil, 
D. McIntosh, and A. 
Ruelas of 
Greenwood and 
Associates, 1993 

Historic age—An olive grove 
known as the Le Gaye Ranch.  — — No 

CA-SBR-
7136H 

Recorded by R. 
Hampson and N. 
Kaptain of 
Greenwood and 
Associates, 1992. 

Historic age—The Hartshorn 
Farm, which exhibited historic 
refuse in 1992.  At that time, no 
foundations or evidence of other 
intact features was observed. 

 — — No 

P872-41-
H 

This resource is not 
formally recorded, 
and no recorder or 
professional 
affiliation is noted.  
However, a proton 
magnetometer 
survey was 
conducted at an 
unspecified date.  

Historic age—Pending resource 
described as the Grange 
Cemetery, which is the location 
of a cemetery as shown on a 
1902 map of Rancho El Rincon. 
The results of a magnetometer 
survey were compared to 
readings from the Yorba 
Cemetery in Yorba Linda, 
California. Three possible 
anomalies were observed. 

—  — No 
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Table 7 Known Cultural Resources Located within the 1-Mile Records Search 
Radius 

Site 
Number 

Recorder Name and 
Date Resource Description 

Within 
<1-Mile to 
0.5-Mile 
Radius 

Within 
<0.5-Mile to 

0.25-Mile 
Radius 

Within 
<0.25-Mile

Radius 
Within
APE? 

P872-51-
H 

This resource is not 
formally recorded, 
and no recorder or 
professional 
affiliation is noted. 

Historic age—Pending resource 
consisting of an area believed to 
have been operated as an 
irrigated truck and field crop 
farm. It is believed that all of the 
structural components were 
removed prior to 1940.  

 — — No 

P872-58-
H 

This resource is not 
formally recorded, 
and no recorder or 
professional 
affiliation is noted. 

Historic age—Pending resource 
referred to as the Taylor Ditch. 
The ditch was constructed to 
divert water from the west side 
of Chino Creek for the irrigation 
of alfalfa.  

 — — No 

P871-1-
H/P871-

2-H 

This resource is not 
formally recorded, 
and no recorder or 
professional 
affiliation is noted. 

Historic age—Pending resource 
described as the McCarty 
Ranch. It includes the main 
residence and associated 
outbuildings. The ranch was first 
purchased in the 1870s. 

—  — No 

P871-3-H 
This resource is not 
formally recorded, 
and no recorder or 
professional 
affiliation is noted. 

Historic age—Pending resource 
described as a farm occupied as 
early as 1899. All outbuildings 
and associated features have 
been removed. 

 — — No 

P871-6-H 
This resource is not 
formally recorded, 
and no recorder or 
professional 
affiliation is noted. 

Historic age—Pending resource 
described as the Ben Fuqua 
Ranch. The ranch house and 
associated features were 
demolished in 1939. 

 — — No 

P871-5-H 
This resource is not 
formally recorded, 
and no recorder or 
professional 
affiliation is noted. 

Historic age—Pending resource 
described as the Songer Place. 
The house was present in 1899, 
and appears on aerial 
photographs as late as 1936. It 
is believed that the house and 
barn were demolished in the 
late 1930s or early 1940s.   

 — — No 

P36-
060001 

This resource is not 
formally recorded 
onto a site form, and 
no recorder or 
professional 
affiliation is noted. 

Prehistoric—Isolated find 
consisting of a granite metate 
fragment. 

—  — No 
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Table 7 Known Cultural Resources Located within the 1-Mile Records Search 
Radius 

Site 
Number 

Recorder Name and 
Date Resource Description 

Within 
<1-Mile to 
0.5-Mile 
Radius 

Within 
<0.5-Mile to 

0.25-Mile 
Radius 

Within 
<0.25-Mile 

Radius 
Within
APE? 

P36-
060002 

Recorded by J. 
Brock and P. 
Lagenwalter of 
ECOS Management 
Criteria, Inc., 1983. 

Prehistoric—Isolated find 
consisting of a single metate 
fragment. 

 — — No 

CA-SBR-
12573H 

Recorded by M. Dice 
of Michael Brandman 
Associates, 2007. 

Historic age—The resource is 
described as a ditch known to 
have been in existence in 1888. 
In 2007, the ditch is was barely 
discernible as a faint scar 
measuring approximately 5-feet 
in width.  This resource was 
found to lack integrity and was 
recommended as not significant. 

   No 

CA-SBR-
7136 

Recorded by R. 
Hampson and N. 
Kaptain of 
Greenwood and 
Associates, 1992. 

Historic age—The resource is 
described as Hartshorn Farm. 
The site record reports that 
structures were present in1933.  
However, a fire occurred in this 
area and only burnt fence posts 
and milled lumber remains. 

—  — No 

CA-RIV-
4760H 

Recorded by R. 
Hampson and N. 
Kaptain of 
Greenwood and 
Associates, 1992. 

Historic age—This resource is 
described as the second Strong 
property. John Strong acquired 
the property and built a house at 
this location in 1914. No 
structural remains are present 
on the site; however, a small 
depression and a conical brick 
lined sub-surface depression 
were noted.  

 — — No 

CA-RIV-
100 

Recorded by S.L. 
Peck, 1941. 

Dual Component—The historic 
age portion of this resource 
consists of the Moreno Ranch, 
and includes a house, 
workshop, and burial site.  The 
prehistoric component includes 
flakes and a chert blade. 

— —  Yes  



5. Results 

Cultural Resources Assessment 
Orange County Water District—Prado Wetlands Regional General Permit Project 

37

Table 7 Known Cultural Resources Located within the 1-Mile Records Search 
Radius 

Site 
Number 

Recorder Name and 
Date Resource Description 

Within 
<1-Mile to 
0.5-Mile 
Radius 

Within 
<0.5-Mile to 

0.25-Mile 
Radius 

Within 
<0.25-Mile

Radius 
Within
APE? 

CA-RIV-
653/H 

Recorded by M. 
Hogan of Statistical 
Research, Inc., 1998 

Dual Component—The 
prehistoric component of this 
resource is a lithic scatter with 
groundstone, and the historic 
age component is earthen-ware 
located to the north and west of 
the Bandini-Cota Adobe.  This 
site was tested for subsurface 
deposits and yielded a hearth 
feature and numerous 
groundstone and lithic tools.   

— —  No 

CA-RIV-
2803 

Recorded by P. 
Lagenwalter, and J. 
Brock of ECOS 
Management 
Criteria, Inc., 1984. 

Prehistoric—The resource is a 
small scatter of lithics, including 
two metate fragments, two 
manos, and two flakes. 

— —  No 

CA-RIV-
2804 

Recorded by P. 
Lagenwalter, and J. 
Brock of ECOS 
Management 
Criteria, Inc., 1984. 

Prehistoric—A lithic scatter on a 
bench overlooking Mill Creek.  
The site contains three metates, 
seven manos, flake tools and 
debitage. 

— —  No 

CA-RIV-
5253H 

Recorded by A. G. 
Toren of Greenwood 
and Associates, 
1993. 

Historic age—The resource is 
described as the location of the 
old Chino Gun Club constructed 
circa 1930, and possibly the site 
of the first Robles home 
constructed circa 1908.  This 
site was tested for subsurface 
deposits, and 14 artifacts were 
recovered.  The recovered 
content included ceramics, 
glass, wire nails, a brass shell 
casing and unidentified metal. 

— —  No 

33-13543 
Recorded by P. 
Lagenwalter and J. 
Brock of ECOS 
Management 
Criteria, Inc., 1983. 

Prehistoric—Isolated find 
consisting of a mano.   —  — No 

33-13544 
Recorded by P. 
Lagenwalter and J. 
Brock of ECOS 
Management 
Criteria, Inc., 1983. 

Prehistoric—Isolated find 
consisting of a metate fragment. —  — No 
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Thirty-three area-specific survey reports are on file with the AIC and EIC for the 1-mile search 
radius (Table 8). As a result of these studies, approximately 90 percent of the land located 
within the search radius has been previously inventoried for the presence or absence of cultural 
resources. Two of the reports addressed sizable portions of the APE, indicating that 100 percent 
of the APE has been previously surveyed for cultural resources. The details of these reports are 
summarized below. 
 

Table 8 Known Cultural Resources Reports within the 1-Mile Records Search 
Radius 

 
Report 
Number Details 

1 RI-1888 This report did not address APE. 
2 RI-0061 This report addressed approximately 90 percent of the APE, and includes a discussion on previously 

recorded resource CA-RIV-100 located within the APE (ECOS Management Criteria, Inc. 1985). 
3 RI-01697 This report did not address the APE. 
4 RI-1111 This report did not address the APE. 
5 RI-1112 This report did not address the APE. 
6 RI-01125 This report did not address the APE. 
7 RI-01307 This report did not address the APE. 
8 RI-01954 This report did not address the APE. 
9 RI-02429 This report did not address the APE. 

10 RI-02593 This report did not address the APE. 
11 RI-02667 This report did not address the APE. 
12 RI-03598 This report did not address the APE. 
13 RI-03629 This report did not address the APE. 
14 RI-03954 This report did not address the APE. 
15 RI-03958 This report did not address the APE. 
16 RI-05437 This report did not address the APE. 
17 RI-05951 This report did not address the APE. 
18 RI-05958 This report did not address the APE. 
19 RI-05964 This report did not address the APE. 
20 RI-06918 This report did not address the APE. 
21 RI-07557 This report did not address the APE. 
22 RI-07729 This report did not address the APE. 
23 RI-07730 This report did not address the APE. 
24 RI-08605 This report did not address the APE. 
25 1061687 This report did not address the APE. 
26 1061752 This report did not address the APE. 
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Table 8 Known Cultural Resources Reports within the 1-Mile Records Search 
Radius 

 
Report 
Number Details 

27 1063014 This report did not address the APE. 
28 1063875 This report did not address the APE. 
29 1064755 This report did not address the APE. 
30 1065285 This report did not address the APE. 
31 1066070 This report did not address the APE. 
32 1066268 This report did not address the APE. 
33 RI-2148 This report addressed approximately 10 percent of the APE (Greenwood and Associates 1987). 

 

During the records search, archival maps were reviewed for the presence of historic age 
structures and development within the APE and the general vicinity. The results of this review 
are presented in Table 9, and assist in determining the probability for encountering historic age 
resources during the pedestrian survey and during project implementation. Archival maps can 
also provide insight about historic-era land use patterns. 
 

Table 9 Archival Topographic Map Review 
Topographic Map 
Name and Date Review 

1941 USGS Prado 
Dam, CALIF. 7.5-
minute 

This map showed a historic age road trending northeast from Highway 71 through the 
approximate location of the levees adjacent to the Oil Well Channel. Also, a road appears to 
trend east, and then northeast, from the current location of the Cattail Channel. Three structures 
appear to be present in the vicinity of Moreno Ranch (CA-RIV-100). Highway 71, State Route 91, 
the Prado Dam, and the Atchison, Topeka and Santa Fe Railroad are all depicted in their current 
location, as found on the modern 1967 (revised 1981) Prado Dam, CA 7.5-minute topographic 
map.  

1947 USGS 
Corona, CALIF. 
15-minute 

This map showed a historic age road trending northeast from Highway 71 through the 
approximate location of the levees adjacent to the Oil Well Channel. Also, a road appears to 
trend east, and then northeast, from the current location of the Cattail Channel. Two structures 
are present in the vicinity of Moreno Ranch (CA-RIV-100). Highway 71, State Route 91, the 
Prado Dam, and the Atchison, Topeka and Santa Fe Railroad are all depicted in their current 
location, as found on the modern 1967 (revised 1981) Prado Dam, CA 7.5-minute topographic 
map.  

1949 USGS Prado 
Dam, CALIF. 7.5-
minute 

This map showed that historic age structures and features were not located within or adjacent to 
the APE as depicted in 1949. Highway 71, State Route 91, the Prado Dam, and the Atchison, 
Topeka and Santa Fe Railroad are all depicted in their current location, as found on the modern 
1967 (revised 1981) Prado Dam, CA 7.5-minute topographic map. The pipeline found traversing 
the northern extent of the APE on the modern (1967) map is not present at this time. With the 
exception of the pipeline, the level of development depicted within the 1 mile search radius in 
1949 is consistent with the modern Prado Dam, CA 7.5-minute topographic map (1967, revised 
1981).  

 



5. Results 

Cultural Resources Assessment 
Orange County Water District—Prado Wetlands Regional General Permit Project 

40 

5.1.2 Native American Heritage Commission Record Search 
OCWD sent a letter to the NAHC to determine whether any sacred sites were listed in the SLF 
for the Prado Wetlands RGP APE, and the general vicinity. The response from the NAHC was 
received on February 22, 2012, and indicated that no SLF-listed resources were known within 
the APE or within the immediate vicinity. The response letter also provided a listing of Native 
American contacts that might have knowledge about the APE, and might have knowledge about 
any sacred sites or resources not listed in the SLF. For this reason, information request letters 
were sent to each of the listed tribal contacts by Atkins on April 25, 2012. 

As of the date of this report, Atkins has received two responses.  One response was received 
from Johntommy Rosas, Tribal Administrator for the Tongva Ancestral Territorial Tribal Nation.  
In an email dated April 25, 2012., Mr. Rosas indicated that he would to review the documents 
and send in additional comments, and stated three objections to the project: 1. We object to any 
interference of our tribal cultural resources by this proposed project; 2. We have established 
senior water rights which we again claim and state for the record; and 3. OCWD has negatively 
affected our rights before and continuously violated them under UNDRIP.  At this time, 
additional comments have not been received from Mr. Rosas.  An additional response was 
received from Yvonne L. Markle, Cahuilla Environmental Office Manager for the Cahuilla Tribal 
Environmental Protection Office.  In an email dated May 9, 2012, Ms. Markle stated that they 
currently had no concerns about the project.  However, she did note that the project was located 
within the Traditional Use Area of the Cahuilla Band of Indians, and requested that they be 
apprised of project related progress, placed on a receiving list for project updates, and be 
provided reports of investigations and/or any documentation that might be generated regarding 
previously reported or newly discovered cultural resource sites within the APE. 

All correspondence is included in Appendix D. 

5.2 INTENSIVE PEDESTRIAN SURVEY 
On May 8, 9, 11, and 14, 2012, Atkins Archaeologists Jennifer M. Sanka, M.A., and William R. 
Gillean, B.S. visited the project area to survey the APE. The APE was defined by considering 
the various Prado Wetlands maintenance areas with a buffer to account for potential indirect 
effects of project implementation. Specifically, the APE includes the Wetland Ponds, as well as 
the associated Diversion and Conveyance Channels with a 25-foot buffer extending in all 
directions. The APE additionally includes a variety of access roads, with a 25-foot buffer 
extending in both directions from the approximate road centerline. Finally, the APE 
encompasses a portion of the Santa Ana River proposed for the construction of a Diversion 
Berm and to be used for as-needed maintenance activities in association with levees paralleling 
the current river course (Pheasant Field Levees). 

The APE was examined using a block-transect technique, with 5- to 15-meter spacing in the dry 
portions of Wetland Ponds E1 through E3. In all other portions of the APE, a modified transect 
method or reconnaissance methods were employed due to the presence of standing water 
and/or extremely dense vegetation. Thus, the survey methods varied depending upon each 
individual area’s level of accessibility. The survey area totaled 131.89-acres within the 526.90-
acre APE and is detailed in Figure 4. Photographs of the APE have been included as 
Appendix C. 
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The APE is entirely located on lands within the existing Prado Flood Control Basin as found on 
the Prado Dam, CA 7.5’ topographic map (1967, revised 1981). The APE is comprised of 
Wetland Ponds, Diversion and Conveyance Channels, and Access Roads (Appendix C: 
Photographs 1 to 4). The location of a proposed Diversion Berm was also investigated 
(Appendix C: Photograph 11). Access to the APE was obtained by way of the OCWD Prado 
Wetlands Field Office located to the north of the APE, and by traversing various levees and 
access roads within and around the APE (Appendix C: Photograph 5).  

The APE is a dynamic wetland environment and has undergone extensive and continued 
ground disturbance due to flooding events and on-going maintenance. In general, the surface 
visibility ranged from about 75 to 100 percent along levee roads and from 0 to 15 percent within 
the majority of the access roads due to heavy vegetation (Appendix C: Photograph 6). Three of 
the Wetland Ponds (E1 through E3 [Appendix C: Photograph 7]) were generally void of water 
and vegetation, which allowed for a thorough examination of approximately 80 percent of their 
ground surface using the block transect method. 

Modern refuse was noted throughout, and in a concentration at the far northwestern portion of 
the APE. The materials consisted mainly of various types and sizes of athletic balls, plastic 
bottles, and aerosol spray cans (Appendix C: Photograph 8). 

The site survey revealed that there are no observable cultural resources that shall be directly 
affected by the proposed project, and no resources were detected within the APE. 
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 Previously Recorded Cultural Resources  
CA-RIV-100 (Appendix C: Photograph 9): CA-RIV-100 was originally recorded in 1941 by S.L. 
Peck.  The site was described as the Moreno Ranch, and as exhibiting a house, workshop, and 
burial site located on a terrace within an area measuring 100 by 100 (no measurement unit was 
provided).  Artifacts mentioned consisted of flakes, ceramics, and a large stemmed blade 
composed of chert.  The site was described as being disturbed by trenching for irrigation pipes, 
and was believed to eventually be impacted by inundation within the Prado Basin (Peck 1941).   

Lagenwalter and Brock address this site in the mid-1980s, and note that the site was difficult to 
locate due to the description provided in the 1941 site record (ECOS Management Criteria, Inc. 
1985).  The site was described as most likely buried beneath 3 to 4-meters of sediment, and not 
accessible for survey or exact relocation.  It was estimated that the original elevation of the site 
was between 470 to 475-feet AMSL.   

On May 8, 2012, Atkins archaeologists visited the mapped site location, and no cultural 
materials were encountered.  The mapped site location is currently at an approximate elevation 
of 522-feet AMSL. Therefore, the site appears to be entirely buried beneath about 14 meters of 
sediment, and is currently inaccessible for study. 

A DPR 523 Update form was prepared for this resource and was submitted to the EIC during 
the course of this study.  This form is included in Appendix B. 

CA-RIV-2754 (Appendix C: Photograph 10): CA-RIV-2754 was originally recorded in 1983 by 
ECOS Management Criteria, Inc.  The site was described as a scatter of lithic tools, 
groundstone tools, and fire altered rock (ECOS Management Criteria, Inc. 1983).  In 1984, 
ECOS Management Criteria, Inc. tested the site and found the upper 30 to 40 centimeters 
impacted, while the subsurface appeared to contain intact deposits (ECOS Management 
Criteria, Inc. 1985).  The site was reported as having a depth of 66 centimeters, and the artifact 
content was believed to indicate a limited set of activities.  Of note, a portion of a turtle shell 
rattle was recovered, which implies ceremonial activity.  Specifically, the presence of the rattle 
fragment may indicate that a mourning ceremony may have taken place at this location and that 
human remains may be present.  The site was reported as being located between 515 to 530-
feet AMSL.  

On May 14, 2012, Atkins archaeologists visited the mapped site location.  The entirety of the 
mapped site is beyond the APE boundaries; however, the areas located to the south of the site 
boundaries were subjected to an intensive pedestrian survey.  The survey returned negative 
results for observable cultural resources associated with CA-RIV-2754 within the APE, and it 
was noted that the mapped site location has been impacted by the operation of a gun range 
(Raahauges). 

A DPR 523 Update form was prepared for this resource and was submitted to the EIC during 
the course of this study.  This form is included in Appendix B. 
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6. Summary and Recommendations 

6.1 SUMMARY 
In accordance with Section 106 of the NHPA, as amended, Atkins has assessed the effects of 
the proposed Prado Wetlands RGP Project on the APE. The results of the records search 
indicated that one known and previously recorded cultural resource is located within the APE 
(CA-RIV-100) and a second resource is located immediately to the north of the APE (CA-RIV-
2754).  Including these resources, a total of 44 resources are known within the 1 mile records 
search radius.  The records search also showed that 33 area-specific survey reports have been 
completed within the search radius. As a result of these studies, approximately 90 percent of the 
search radius and 100 percent of the APE have been previously inventoried for the presence or 
absence of cultural resources.  

During the pedestrian survey, no new prehistoric age or historic age resources were detected 
within the APE and the mapped locations of known and previously recorded resources CA-RIV-
100 and CA-RIV-2754 were visited.  CA-RIV-2754 is mapped beyond the APE boundaries, and 
the portions of the APE located to the south of the site were examined for observable cultural 
resources with negative results.  CA-RIV-100 is currently covered by approximately 14-meters 
of sediment, and no observable cultural resources were detected in association with this 
resource. 

Based upon the results of the records search, one previously recorded cultural resource is 
located within the APE (CA-RIV-100). At this time, CA-RIV-100 is buried beneath approximately 
14-meters of sediment and is inaccessible for further study or formal evaluation. For this reason, 
this resource is assumed eligible for inclusion in the NRHP under Criterion D (information 
potential) and is considered a Historic Property within the context of this study.  The qualities 
that render the resource potentially eligible for inclusion in the NRHP would remain unaltered by 
project implementation, such that the project could result in effects on Historic Properties, but 
not adverse effects on Historic Properties.  Due to the presence of a potential Historic Property 
within the subsurface of the APE, mitigation-monitoring is recommended during project 
implementation, and in the event that ground disturbing activities occur at or below 
approximately 480-feet AMSL in the immediate vicinity of the mapped site location of CA-RIV-
100.  This mitigation-monitoring is meant to ensure that any features and/or artifacts associated 
with the resource (if present) would be entirely avoided during maintenance activities covered 
by the RGP. 

6.2 RECOMMENDATIONS 
Based on the results of the record searches and pedestrian survey, Atkins has determined that 
a potential Historic Property could be affected by the proposed project, but not adversely 
affected.  This is based on the avoidance of features and/or artifacts (if present within the 
subsurface) during ground disturbing activities occurring at or below 480-feet AMSL in the 
immediate vicinity of CA-RIV-100 (see Appendix A for site location), and that the effects of 
project implementation would not alter the qualities which render CA-RIV-100 potentially eligible 
for inclusion in the NRHP.  To ensure that all features and/or artifacts (if present) are completely 
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avoided during maintenance activities covered by the Prado Wetlands RGP, Atkins 
recommends mitigation measure CR-1 as outlined below in Table 10. 

 

Table 10 Recommended Cultural Resource Mitigation Measures 
Mitigation 

No. Mitigation Text 

CR-1 

The results of this CRA indicate that an NRHP eligible property could be affected by the proposed 
maintenance activities covered by the Prado Wetlands Regional General Permit if ground disturbing 
activities occur at or below approximately 480-feet above mean sea level (approximately 14-meters from 
the current ground surface) in the immediate vicinity of the mapped location of CA-RIV-100.  For this 
reason, Atkins recommends that any site features and/or artifacts (if present within the subsurface) be 
protected for the purpose of complete avoidance during all ground disturbing activities.  Having an 
archaeological monitor present during ground disturbing activities occurring at or below approximately 
480-feet above mean sea level in the immediate vicinity of CA-RIV-100 would ensure that the resource 
would not be directly or indirectly impacted.   

 

6.2.1 Accidental Discovery of Human Remains 
There is always the possibility that ground-disturbing activities during construction may uncover 
previously unknown, buried human remains. If human remains are discovered during any phase 
of construction, including disarticulated or cremated remains, all ground-disturbing activities 
should cease within 100-feet of the remains and the County Coroner and the Lead Agency 
immediately notified. 

California State Health and Safety Code 7050.5 dictates that no further disturbance shall occur 
until the County Coroner has made the necessary findings as to origin and disposition pursuant 
to Public Resources Code (PRC) Section 5097.98. If the County Coroner determines that the 
remains are Native American, the NAHC shall be notified within 24 hours, and the guidelines of 
the NAHC shall be adhered to in the treatment and disposition of the remains. The Lead Agency 
shall also retain a professional archaeologist with Native American burial experience to conduct 
a field investigation of the find and consult with the Most Likely Descendant (MLD), if any, 
identified by the NAHC. As necessary and appropriate, the archaeologist may provide 
professional assistance to the MLD, including the excavation and removal of the human 
remains. The Lead Agency shall be responsible for approval of recommended mitigation as it 
deems appropriate, taking account of the provisions of the applicable laws. The project 
contractor shall implement approved mitigation measure(s), to be verified by the Lead Agency, 
prior to resuming ground-disturbing activities within 100-feet of where the remains were 
discovered. 

6.2.2 Accidental Discovery of Cultural Resources 
It is always possible that ground-disturbing activities may uncover presently obscured or buried 
and previously unknown cultural resources. In the event that buried cultural resources are 
discovered during construction, such resources could be damaged or destroyed, resulting in 
adverse effects to cultural resources. If subsurface cultural resources are encountered during 
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construction, if evidence of an archaeological site or if other suspected historic resources are 
encountered, it is recommended that all ground-disturbing activity cease within 100-feet of the 
resource. A professional archaeologist shall be consulted to assess the find, and to determine 
whether the resource requires further study. The qualified archeological personnel shall assist 
the Lead Agency by generating measures to protect the discovered resources. Potentially 
significant cultural resources could consist of, but are not limited to: stone, bone, fossils, wood, 
or shell artifacts or features, including structural remains, historic dumpsites, hearths and 
middens. Midden features are characterized by darkened soil, and could conceal material 
remains, including worked stone, fired clay vessels, faunal bone, hearths, storage pits, or burials 
and special attention should always be paid to uncharacteristic soil color changes. Any 
previously undiscovered resources found during construction should be recorded on appropriate 
DPR forms and evaluated for significance under all applicable regulatory criteria. 

No further grading shall occur in the area of the discovery until the Lead Agency approves the 
measures to protect these resources. Any archaeological artifacts recovered as a result of 
mitigation shall be donated to a qualified scientific institution approved by the Lead Agency 
where they would be afforded long-term preservation to allow future scientific study. 
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7. Certification 

I hereby certify that the statements furnished above and in the attached exhibits and appendices 
present the data and information required for this archaeological report, and that the facts, 
statements, and information presented are true and correct to the best of my knowledge and 
belief. 

Signed: 
 

Date: May 25, 2012 

 
Jennifer M. Sanka, M.A., RPA 
Associate Project Manager/Archaeologist 
Atkins 
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Mr. Eduardo T. De Mesa – Chief, 
Planning Division 
U.S. Army Corps of Engineers 
Los Angeles District 
915 Wilshire Boulevard, Suite 930 
Los Angeles, CA 90017 
 
Subject: Section 106 Consultation for the Prado Basin Sediment Management Project, 

Riverside County, California  
 

Dear Mr. De Mesa: 
 

The State Historic Preservation Officer (SHPO) received your letter on November 30, 2017 
initiating consultation on the above referenced project, and additional information provided 
via email on January 11, 2018, in order to comply with Section 106 of the National Historic 
Preservation Act of 1966 (as amended) and its implementing regulations at 36 CFR Part 
800. The U.S. Army Corps of Engineers (COE) is requesting comments on their finding of 
effect for the Prado Basin Sediment Management Project located in Riverside County, 
California.  The following document was provided for review:  

• Cultural Resources Assessment Prado Basin Planned Deviation and Sediment 
Management Project (BonTerra Psomas, April 2017) 

 
The COE is proposing to issue an out-grant for a period of five years and a permit under 
Section 404 of the Clean Water Act to the Orange County Water District (OCWD) to 
implement the Prado Basin Sediment Management Project. The proposed project would 
consist of the construction of a sediment removal channel, removal of sediment from the 
channel using dry excavation and hydraulic dredging, grubbing and clearing of a borrow 
site to temporarily hold dredge materials, construction of a 30-foot-wide access road, and 
placement of a pipeline connecting the removal channel to the temporary storage area.  A 
portion of the sediment removal project (20,000 cubic yards) is being proposed as a 
means to offset the anticipated accumulation of sediment that would result if the Corps 
agrees to a five-year minor modification to the Prado Dam Interim Water Control Plan.  
However, the COE is not considering the modification part of the current consultation 
because the COE has previously consulted with this office regarding the effects to historic 
properties for a pool elevation up to 556 feet, and the COE does not consider temporarily 
modifying the timing of water impoundment or changing the purpose of water 
impoundment to constitute a new undertaking. 



Mr. De Mesa COE_2017_1130_001 
January 11, 2018 
Page 2 
 
 
The COE has defined the Area of Potential Effects (APE) as the OCWD parcel where the 
sediment removal channel will be constructed (14.3 acres), the 30-foot road and pipeline 
corridor (1.7 acres), and the temporary storage feature location (21 acres).  The road and 
temporary storage area are on COE-owned land and will require an out-grant from the 
COE, while the sediment removal channel will require the issuance of a Section 404 
permit. 
 
Historic property identification efforts included a records search, pedestrian archaeological 
survey, and Native American consultation.  Records searches were conducted at the 
Eastern Information Center and the South Central Coastal Information Center in April and 
May, 2015.  The records searches indicated that seven previously recorded historic 
archaeological sites are located adjacent to the sediment storage site, but outside of the 
APE.  BonTerra Psomas conducted a pedestrian archaeological field survey of the 21-acre 
temporary storage area in April 2015.  This area was previously used as a borrow area 
and consists of disturbed sediments.  The other portions of the APE were not able to be 
surveyed due to dense vegetation.  However, the sediment removal channel consists of 
disturbed sediments that have accumulated since the construction of Prado Dam in 1941, 
and the project will not impact native soils in this area. 
 
BonTerra Psomas requested a Sacred Lands File search of the APE from the Native 
American Heritage Commission (NAHC) in April 2015, which was negative.  BonTerra 
Psomas sent letters to the to the Native American contacts provided by the NAHC in July 
214 and May 2015.  Responses were received from Andrew Salas with the Gabrieleno 
Band of Mission Indians – Kizh Nation and Joseph Ontiveros with the Soboba Band of 
Luiseno Indians ascribing some cultural sensitivity to the project area and requesting tribal 
monitoring during ground disturbing activities.  The COE sent separate request letters and 
did not receive any written responses.  In an in-person meeting with Mr. Ontiveros, he re-
iterated his request for tribal monitoring to the COE.  No other responses were received. 
 
The COE has concluded that issuing an out-grant and permit for this undertaking would 
result in no historic properties affected.  Pursuant to 36 CFR 800.4(d)(1), I do not object 
to a finding of no historic properties affected for this undertaking. 
 
Be advised that under certain circumstances, such as unanticipated discovery or a change 
in project description, the COE may have additional future responsibilities for this 
undertaking under 36 CFR Part 800.  For more information or if you have any questions, 
please contact Koren Tippett at (916) 445-7017 or koren.tippett@parks.ca.gov.  
 
Sincerely, 

 

 
Julianne Polanco 
State Historic Preservation Officer 



Appendix F 
Hydrology Reports   
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June 11, 2015 

Orange County Water District 
Attn:  Mr. Greg Woodside, P.G., C.HG 
Executive Director of Planning and Natural Resources 
18700 Ward Street 
Fountain Valley, CA 92708 

Subject:   Prado Dam Water Conservation 
Prado Basin & Upstream SAR Morphology Trends – Elevation 498 vs. 505 
(Final) 

Mr. Woodside: 

This technical memo provides a brief summary of the expected fluvial geomorphology 
trends in Prado Basin (Basin) and in the Santa Ana River (SAR) upstream of Prado Dam 
(Dam) as it relates to two water conservation surfaces elevations in the Basin.  Fluvial 
geomorphology describes the shape and other physical characteristics (bed and bank 
composition, vegetation coverage and rate of growth, sediment types, sizes and sediment 
transport characteristics) of a river channel, and how the river channel’s shape and 
physical characteristics change over time. 

Background, Existing Information, and Assumptions 

The primary purpose of the Dam is to provide flood risk management benefits.  A 
secondary beneficial use of the Dam and Basin is water conservation.  Water 
conservation benefits provided by the Dam are possible by using the Dam structure and 
Basin area to capture, and hold, storm flows.  The captured water is then released at 
rates conducive to downstream groundwater recharge operations and recharge rate 
capacities.  The water conservation volume afforded by the Dam is controlled by the 
allowable water surface elevations during the flood season (October through February) 
and non-flood season (March through September).  Based on the National Geodetic 
Vertical Datum of 1929 (NGVD29), currently, the maximum water conservation elevation 
is 498.0 ft NGVD29 during the flood season and 505.0 ft NGVD29 during the non-flood 
season. 

In an effort to improve water conservation in the region an increase to the water 
conservation elevation in the Basin during the flood season is being evaluated.  The 
proposed change would increase the flood season water conservation elevation from 
498.0 ft NGVD29 to 505.0 ft NGVD29.  The potential upstream effects to SAR morphology 
due to this increase in water surface elevation (WSE) have been evaluated through the 
development of a sediment transport model.  Golder Associates, Inc. conducted a one-
dimensional sediment transport analysis utilizing HEC-RAS software. 
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The sediment transport model extended from the Riverside/San Bernardino County line, 
downstream, to the discernable end of the SAR in Prado Basin.  Two scenarios were 
modeled to compare the effects of increasing the flood season WSE by 7 feet.  The two 
scenarios modeled (and associated model inputs) were identical except for the Basin 
WSE elevation.  Table 1 shows a listing of the primary inputs and assumptions used in 
the model.  Figure 1 shows how the Basin WSE elevation varied between the two 
scenarios analyzed. 
 

Table 1:  Model Assumptions 
 

Parameter Description 
Topography Prado Basin to I-15:  1 foot contour intervals from USACE 

2008 Basin survey 
I-15 to Riverside County Line:  10 foot contour intervals from 
USGS, with main channel assumptions of 5 feet of depth 

Bridge Crossings 9 Crossings total, 6 based on record drawings, 3 based on field 
visit and dimension estimates 

Channel & Overbanks Roughness (Manning’s n-values) estimated by aerial imagery: 
Channel = 0.03, Sparse Veg Overbank = 0.04, Dense Veg 
Overbank = 0.14 

River Flow 10 Year Period (Oct. 1975 through Sept. 1985) Projected to 
2071 with a mix of low to high flows (up to 13,000 cfs) 

Sediment (Bed) Existing bed material characterized by 4 sample locations 
throughout the model reach 

Sediment (Incoming) Sediment load rating curve based on data from USGS gage at 
Prado Park, sediment gradation based on field samples from 
river 

Duration 10 year time period molded with intermediate steps analyzed 
at years 1 and 5 

Basin Water Surface 
Elevation (WSE) 

WSE projections developed by using OCWD recharge model 
(see Figure 1) 
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Conclusions 
 
The results of the sediment transport model for the existing condition (flood season WSE of 
498.0 ft NGVD29) indicate that there will be a general trend of aggradation from above the I-15 
Freeway crossing, extending downstream into Prado Basin.  Aggregation over a 10-year time 
period is expected to range from 1 to 9 feet in depth.  Based on the model results, the river bed 
around River Road Bridge is expected to experience the most aggradation which is consistent 
with what has been observed historically. 
 
The model for the increased WSE scenario (flood season WSE of 505.0 ft NGVD29) exhibits 
nearly identical aggradation trends as the existing condition model.  The only expected 
difference in the sedimentation trends between the two scenarios is a slight increase in 
deposition within Prado Basin between the 498 and 505 elevation contours.  Based on historical 
topographic surveys there is approximately 1,000 to 2,000 linear feet between the 498 and 505 
contours.  If the flood season WSE is increased to elevation 505.0 ft NGVD29, then transient 
periods of increased aggradation may occur (between elevation 498.0 and 505.0 ft NGVD29) as 
high flow events coincide with periods of increased WSE.  During periods where high flow events 
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coincide with relatively low WSE, the aggradation trends will tend to revert back to historically 
observed conditions.  A portion of the sediment deposited between elevations 498 and 505 ft 
NGVD29 will be transported below elevation 498.0 ft NGVD29 when high flow events coincide 
with relatively low WSE.  It is important to note that once the water conservation pool is filled to 
the maximum WSE it is then drained as quickly as possible to create storage volume for 
subsequent storms.  This mode of operation reduces the frequency of occurrence when the 
maximum water conservation WSE coincides with high flow events. 
 
The sediment transport model results also show that there will be no appreciable change to the 
river bed gradation due to the increased WSE.  The general trend for both scenarios is that there 
will be deposition of primarily fine to medium sand from above the I-15 Freeway crossing, 
extending downstream into Prado Basin.  The overall quantity of sediment and sediment particle 
size distribution entering Prado Basin will be the same for both WSE scenarios.  The alteration 
to the SAR morphology caused by the proposed flood season increase to the WSE will likely be 
limited to the spatial distribution sediments between elevations 498 and 505 ft NGVD29. 
 
Scheevel Engineering greatly appreciates the opportunity to provide consulting services to 
OCWD and looks forward to working with OCWD on the next phase of this project. Please don’t 
hesitate to contact me with any questions you might have.   
 
Sincerely, 
Scheevel Engineering, LLC 

 
      
Nate Scheevel, P.E. 
Owner/Principal 
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June 11, 2015 
 
 
Orange County Water District 
Attn:  Mr. Greg Woodside, P.G., C.HG 
Executive Director of Planning and Natural Resources 
18700 Ward Street 
Fountain Valley, CA 92708 
  
Subject:   Prado Dam Planned Deviation 
  Santa Ana River - Upstream Effects Due to Water Conservation (Final) 
 
Mr. Woodside: 
 
This technical memo provides an assessment of how increasing the allowable water 
surface elevation (WSE) during the flood season (October through February) from 498.0 
ft National Geodetic Vertical Datum of 1929 (NGVD29) to 505.0 ft NGVD29 may affect 
sediment deposition and habitat types in Prado Basin and along the Santa Ana River 
(SAR).  The following analysis will focus on an area along the SAR from Prado Dam 
(Dam) and the Prado Flood Control Basin (Basin) extending upstream between River 
Road Bridge and the Hamner Avenue/SAR crossing, referred to as the “Dam to Hamner 
Reach” for the purposes of this report.  This information may be used to estimate the 
effect on sediment deposition and on various habitat types along the SAR should the 
allowable water conservation WSE be increased during the flood season.  Historical 
topographic surveys, aerial imagery, recent sediment transport models, historical data, 
and reports have been used to estimate how additional water conservation may contribute 
to any long-term changes in river morphology along the SAR immediately upstream of 
the Dam. 
 
Background 
 
The primary purpose of the Dam is to provide flood risk management benefits.  A 
secondary beneficial use of the Dam and Basin is water conservation.  Water 
conservation benefits provided by the Dam are possible by using the Dam structure and 
Basin area to capture, and hold, storm flows.  The captured water is released at rates 
conducive to downstream groundwater recharge operations.  The water conservation 
volume afforded by the Dam is controlled by the allowable WSE during the flood season 
and non-flood season (March through September).  Currently, the maximum water 
conservation elevation is 498.0 ft NGVD29 during the flood season and 505.0 ft NGVD29 
during the non-flood season. 
 
In an effort to improve water conservation in the region, an increase to the water 
conservation WSE in the Basin during the flood season is being evaluated.  The proposed 
change would increase the flood season water conservation WSE from 498.0 ft NGVD29 
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to 505.0 ft NGVD29.  It is important to note that flood risk management operations take 
precedence over any water conservation objectives afforded by the Dam.  An elevation 
of 490.0 ft NGVD29 is typically the minimum flood season WSE that is held during the 
early stages of a storm event.  This WSE is referred to as the “Debris Pool”.  The Debris 
Pool is necessary to help limit the amount of floating debris that enters the Dam outlet 
gates, which in turn helps ensure the gates can function properly during a storm event.   
 
Once the Basin has been drained after the last storm event of the season the WSE is 
typically very near the streambed elevation at the Dam, or elevation 470.0 to 474.0 ft 
NGVD29, with the Dam outflow equal to the Basin inflow.  The range of flow rates where 
inflow is equal to outflow are considered to be the “base flow” condition, with flows ranging 
between 50 cubic feet per second (CFS) to 200 cfs. 
 
History of Prado Dam and Water Conservation 
 
To better understand the potential future effects of increased water conservation at Prado 
a thorough understanding of past decisions and operations is relevant.  As previously 
stated, the primary purpose of the Dam is flood risk management with a secondary 
beneficial use of water conservation.  Water conservation was established as a design 
consideration in the mid 1930’s as the Flood Control Act of 1936 was approved.  Below 
is a timeline (Table 1) of events that are relevant to Prado Dam, water conservation at 
Prado Dam and significant storm events that have affected the Dam to Hamner Reach of 
the SAR.  A number of the events in the following timeline will be referenced later in this 
report. 
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Table 1:  Prado Dam Timeline 
Timeline 

Events 
(Year) 
1936 Prado Dam Authorized by Flood Control Act of 1936:  Elevation 507.5 was set as the safe water conservation elevation. 
1937   
1938 Flood of 1938:  Flow approx. 100,000 cfs through Santa Ana Canyon 
1939   
1940   
1941 Prado Dam Completed:  6 gated outlets and 2 ungated outlets. 
1942   
1943   
1944   
1945   

1946 First ungated outlet was gated for water conservation purposes with new water conservation elevation set at elevation 514.0 
before the remaining gates would be opened for flood control releases. 

1947   
1948   
1949   
1950   
1951   
1952   
1953   
1954   
1955   
1956   
1957   
1958   
1959   
1960   
1961   
1962   
1963   
1964 Santa Ana River Mainstem Project was initiated 
1965   
1966   
1967   
1968   

1969 
USACE revised the design flood criteria for Prado Dam:  Debris pool Elevation set at 490, 1969 Flood revealed downstream 
channel deficiencies, 2nd ungated outlet was gated, Water con elevation was reduced to elevation 490.0, efforts made to limit 
release flows to 5,000 cfs 

1970   
1971   
1972   
1973   
1974   
1975 USACE completed survey for the Santa Ana River Mainstem Project 
1976   
1977   
1978 USACE submitted the survey for the Santa Ana River Mainstem Project to Congress 
1979   
1980 USACE completed the Phase I Mainstem General Design Memorandum 
1981   
1982   
1983   
1984   
1985   
1986 Santa Ana River Mainstem Project construction was authorized 
1987   
1988   
1989 Santa Ana River Mainstem Project construction started 

1990 USACE reduced targeted maximum release rates to 2,500 cfs, Water conservation elevation set to 494.0 feet during "favorable 
hydrological and reservoir conditions".  Above 494 releases are determined by runoff and weather forecasts. 

1991 USACE and OCWD start to formalize water conservation Memorandums of Agreement (MOA) 
1992   
1993 MOA Signed:  Flood season (elevation 494) and non-flood season (elevation 505) with release rate conditions. 
1994   
1995   

1996 USACE prepared a Water Conservation Reconnaissance Report recommending feasibility study to increase water 
conservation. 

1997   
1998   
1999   
2000   
2001   
2002   
2003   
2004   

2005 
2005 Storm delivered flood flows, debris and sediment that turned the SAR in the Basin into OCWD Wetlands.  Feasibility 
Study recommended flood season water conservation elevation be increased to 498.0 feet and keep non-flood season 
elevation at 505.0 feet. 

2006   
2007   
2008   
2009   

2010 2010 Storm delivered flood flows, debris and sediment that turned the SAR into OCWD wetlands.  Flow > 38,000 cfs, and 50+ 
acres of debris. 

2011   

2012 Prado Basin Feasibility Study Started:  Focus on ecosystem restoration, increased water con to 505 year-round and sediment 
management. 

2013   
2014   
2015   
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Nearly all of the sediment that enters the Basin will be deposited in the Basin regardless 
of water conservation WSEs.  The sediment removal efficiency of the Basin has been 
estimated to be greater than 95% (Warrick and Rubin 2007, Brownlie and Taylor 1981).   
 
One of the variables that affects the sediment deposition along the upstream SAR within 
the first 13,000 feet (2.5 miles) of the Dam is the WSE during significant storm events.  
High flow events transport the majority of the sediment into the Basin.  In 2007 the USGS 
reported that it was estimated that over 90% of fine grain (silt and clay) sediment is 
transported in less than 1% (4 days or less) of each year in southern California coastal 
watersheds, including the SAR watershed (USGS 2007 Report).  High WSE’s in the Basin 
coincide with the most significant storm events in any given year.  A well-documented 
storm event in January of 2005 highlights this phenomena.  The January 2005 storm 
resulted in seepage through a portion of Prado Dam under construction and also resulted 
in large debris flows and sediment deposition in the SAR adjacent to the OCWD wetlands.  
A section of the SAR 75 feet wide by 4,080 feet long was plugged with Arundo up to 20 
feet deep (OCWD Report to Board of Directors in 2006).  This event caused massive 
sediment deposition in the SAR, and the SAR turned and flowed into the OCWD wetlands.  
The WSE prior to the storm event was approximately 497 ft NGVD29 (Figure 1). 
 

Figure 1:  January 2005 Prado Data 

 
 
Source:  U.S. Army Corps of Engineers; Design, Construction and Seepage at Prado Dam Presentation, 
2005; USACE. 
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An analysis was performed to compare the trends in the annual average high WSE in the 
Basin from 1941 to 2005.  The 5 days (corresponding with the 1% highest inflow events) 
with the highest WSE of each year were averaged for that year to determine long term 
WSE trends (Figure 2).  When comparing this data to the timeline in Table 1 the most 
significant change occurs in 1969.  This year coincides with the gating of the last 
uncontrolled Dam outlet and the start of operations of the Debris Pool at elevation 490 ft 
NGVD29.  An additional factor that has contributed to an increase in the Basin WSE was 
the historical increase in peak flows due to the addition of impervious surfaces resulting 
from urbanization in the upper watershed. 
 

Figure 2:  Prado Basin Historical High WSE 
 

 
Data Source:  U.S. Army Corps of Engineers; Online Resource Link No Longer Active, Daily Values for WY 
1941-1990, 2005; USACE. 

Upper Watershed Considerations 
 
A wide variety of variables affect the habitat types along the Dam to Hamner Reach of 
the SAR.  It is important to note that changes in the upper SAR watershed affect how the 
habitat types in the Dam to Hamner Reach will change over time.  Below is a listing and 
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brief discussion of several variables that have affected, and will continue to affect, the 
habitat changes in the Dam to Hamner Reach of the SAR.  These conditions have not 
been fully evaluated in this report but are listed here to help provide a comprehensive 
view of variables affecting habitat alterations. 
 

1) Prado Inflow – Prado Dam is situated below 2,255 square miles of the SAR 
watershed.  The construction of upstream dams, debris basins, flood control basins 
and groundwater recharge facilities attenuate, flows in the Dam to Hamner Reach 
of the SAR (1967 USACE Sediment Report). 

a. Seven Oaks Dam – Controls flow from 177 square miles 
b. San Antonio Reservoir – Controls flow from 27 square miles 
c. Big Bear Lake – Controls flow from 38 square miles 
d. Lake Elsinore – Controls flow from 792 square miles 
e. Small Basins (estimated) – Controls flow from an estimated approximately 

500 square miles (235 square miles in 1967). 
f. Prado Dam – Controls unregulated flow from approximately 721 square 

miles. 
A recent study performed by Wildermuth Environmental, Inc predicts that future 
storm flows into the Basin will increase slightly (by as much as 7,969 af/year) due 
to future land development in the upper watershed, but that total future inflow to 
the Basin will be reduced by as much 19% (41,356 af/year) due to recycled water 
re-use (Wildermuth Environmental 2013).  The reduction in total inflow will reduce 
the SAR’s ability to transport sediment into the Dam to Hamner Reach. 
 

2) Sediment Transport Interruption – The development of upstream dams, debris 
basins, flood control basins and groundwater recharge facilities (as described 
above) remove nearly 100% of all very coarse riverbed material (gravel and 
cobbles).  Depending upon the upstream channel and basin configurations a 
portion of the sands, silts and clays may make it into the Dam to Hamner Reach.  
The impervious ground surface area in the unregulated 721 square mile Prado 
Basin catchment area, as well as the rip-rap and concrete lined flood control 
channels and river side slopes, eliminate sources of gravel and cobble which would 
otherwise be available for transport into the Dam to Hamner Reach of the SAR.  
The reduction of available gravel and cobble for transport downstream will continue 
to shift the gradation of the riverbed towards predominately sand in the Dam to 
Hamner Reach of the SAR. 
 
Over time as the unregulated areas and existing river bed/bank sands are 
transported downstream and depleted, there may be a trend reversal, and the Dam 
to Hamner Reach may start to coarsen.  To-date, no detailed analysis has been 
performed in an attempt to quantify this, but basic sediment transport principles tell 
us that as the incoming sand, silt and clay sediment load decreases the riverbed 
will begin to coarsen.  Due to the uncertainty of this potential future condition, and 
the likely lengthy time period it would take for this condition to develop, it should 
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not be relied upon as a means to mitigate current sediment transport issues in the 
upper watershed.  Additional analysis would be required to fully address this issue. 
 

3) Non-Native Aquatic and Vegetation Species – The introduction and spread of non-
native species in the upper watershed results in altered habitat types in those 
areas as well as in the Dam to Hamner Reach. 

a. Non-Native Vegetation – The growth of non-native vegetation in the 
riverbed and along the river banks has the ability to restrict the transport of 
all sediment types into, and through, the Dam to Hamner Reach. High flows 
which are capable of removing some of the vegetation create large debris 
flows that can create jams at various locations along the SAR, thereby 
forcing excessive deposition of sand, silt and clay in the riverbed and 
surrounding flood plains.  Debris jams and excessive sediment deposition 
in Prado Basin have destroyed the OCWD wetlands in the recent past.  
Debris jams were also partially the cause of excessive sediment deposition 
upstream of the previous River Road Bridge. 

b. Non-Native Aquatic Species – As the upstream SAR slope flattens, peak 
flows decrease and sand, silt and clay become the dominate riverbed 
material, backwater and marsh habitats can expand.  Areas of standing 
pools of water within backwatered floodplains along the Dam to Hamner 
Reach will expand under the current sediment transport and hydrological 
conditions.  This habitat type encourages non-native predatory fish to 
flourish and negatively impact native fish populations. 
 

Sediment Transport 
 
The primary downstream boundary condition that controls sediment transport in the Dam 
to Hamner Reach of the SAR is the WSE in the Basin during storm events.  The current 
slope in the Dam to Hamner Reach of the SAR is primarily controlled by the Debris Pool 
elevation (elevation 490 ft NGVD29), and the WSE during high intensity storm events (up 
to elevation 527 ft NGVD29).  Water conservation elevations of 498.0 and 505.0 ft 
NGVD29 have a small effect on the overall long term deposition in the Basin and SAR.  
In 2008, the available volume between elevations 498.0 and 505.0 ft NGVD29 was 
approximately 10,500 acre-feet (af).  An average inflow of 5,300 cfs fills this volume in 
approximately 24 hours.  The presence of a Debris Pool, irrespective of water 
conservation, results in nearly all sand size particles (and larger particles) to deposit 
within the Basin.   
 
It is important to note that a fundamental water conservation operational objective is to 
drain the water conservation pool as quickly as possible in order to make storage volume 
available for subsequent storm flows.  Storm conditions do occur that fill the water 
conservation pools back-to-back; these storm events also produce flows that exceed the 
water conservation operating rules, and produce WSE’s much higher than the 498.0 or 
505.0 ft NGVD29 levels.  These types of storms result in sediment deposition at much 
higher elevations in the Basin. 
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When evaluating the slope of the Dam to Hamner Reach (channel slope is a main factor 
in sediment transport) the Debris Pool elevation was used as the controlling elevation 
after 1969.  The original SAR streambed elevation in 1938 (at the location of the Dam 
prior to the construction of the Dam) was approximately 460.0 ft NGVD29.  In 1941, the 
river slope in the vicinity of the Dam upstream to the Hamner Avenue crossing was fairly 
consistent at approximately 0.0030.  The SAR streambed elevation in 2008, at the 
location of the Debris Pool 1,000 feet upstream from the Dam, was approximately 490.0 
ft NGVD29.  The overall river slope from the Debris pool upstream to the Hamner Avenue 
crossing in 2008 was approximately 0.0025.  Historical SAR profiles (Figure 3) show us 
that the Dam to Hamner Reach of the SAR attempts to achieve a stable slope of 
approximately 0.003.   
 
The overall 2008 SAR slope is somewhat misleading as there is a 10,000 linear foot 
section of the SAR between elevations 515 to 527 ft NGVD29 where the slope is much 
flatter than the overall average slope.  Approximately 4,000 feet of the SAR in this area 
had a slope of 0.0004 as of 2008 (Figure 3).  Based on debris removal operations, wetland 
reconstruction operations and SAR channel sediment removal following 2010 storm 
events, the extent of flattened slope had propagated further upstream.  The next Basin 
survey will provide valuable insight as to the changes in the Basin since 2008. 
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Figure 3:  SAR Profiles 
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As shown in Figure 3, the rate of aggradation between 1941 and 1960 was much less 
than after the 1960 survey.  Recall that operation of a Debris Pool was established in 
1969.  The lower sedimentation rates prior to 1960 is likely due to the lower pool 
elevations during this time (Figure 2), and the operation of ungated outlets which allowed 
for higher rates of sediment transport through the Dam.  Another factor that affected the 
overall deposition in the Basin during this time period was the generally dryer conditions 
in the watershed (SAR Watermaster Report, 2008) resulting in overall less run-off.   
 
It can be argued that a much higher rate of sediment transport potential existed in the 
early years of Prado Dam.  The potential was higher because the 1941 to 1960 period 
was during a time when available source material from the upper watershed would have 
been more plentiful due to fewer impervious surfaces, and many fewer debris and flood 
control basins would have existed than what is present today in the upper watershed.   
 
In order to more completely assess the potential effect of increased water conservation a 
sediment transport model was developed to predict how the riverbed may react to 
increasing the downstream WSE by 7 feet during the flood season.  Under the direction 
of the U.S. Army Corps of Engineers (USACE) and the Orange County Water District 
(OCWD), Wildermuth Environmental, Inc. (WEI) developed a 50-year daily inflow 
hydrograph for Prado Basin for the projected 2021 and 2071 conditions.  The hydrograph 
is based on historical rainfall records, future land use conditions, expected flood control 
operations, projected recycled water discharges, and water conservation practices in the 
watershed tributary to the Prado Basin.  A representative 10-year time period was 
selected from the 50-year daily inflow hydrograph (1975-1985) for detailed WSE analysis 
and detailed sediment transport modeling.  A 10-year time period was determined to 
provide the most reliable model results at the best economy. 
 
The projected Basin hydrograph was then used as input data to OCWD’s groundwater 
recharge operations model.  The operations model takes into account the downstream 
groundwater recharge capacities, operations and the optimal release rates from Prado 
Dam to maximize storm water capture and groundwater recharge.  The OCWD operations 
model was then run under the existing condition (elevation 498.0 ft NGVD29 flood season 
storage level) and under the proposed future condition (elevation 505.0 ft NGVD29 flood 
season level).  These modeling efforts provided an estimate of the maximum WSE 
elevation in the Basin, the duration of an increased WSE condition and the frequency of 
which these conditions may occur (Figure 4).  Please note that the date range (x-axis) in 
the following figures relates to the dates of the historical data used to develop the future 
projections, the data presented in this report is for the projected future conditions.   
 
The representative 10-year time period was selected as input to a HEC-RAS sediment 
transport model, in-part, to reduce the model run time to less than 1 week.  For a complete 
discussion on the modeling assumptions, inputs and results please refer to the Golder 
Associates, Inc. technical memo, dated March 26, 2015; Prado Feasibility Study Project 
– Prado Water Level Analysis Sediment Transport Modeling Results. 
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It should be noted that the storage and duration projections do not account for the 
incremental filling of the water conservation pool with sediment.  Under current 
sedimentation rates nearly all storage volume below elevation 505 ft NGVD29 will be lost 
by 2071.  As the Basin fills with sediment it will take much less time to drain the water 
conservation pool, and impacts from additional water conservation will decrease over 
time.
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The blue trend line in Figure 4 shows the anticipated, heightened, WSEs due to water 
conservation efforts resulting from the proposed flood season WSE increase.  On average 
there is a 3 to 5 foot WSE increase once per year due the proposed deviation.  This WSE 
data was then used as an input to a HEC-RAS sediment transport model to predict the 
impacts on the upstream SAR. 
 
The results of the sediment transport model for the existing condition (flood season WSE 
of 498.0 ft NGVD29, Base 2) indicate that there will be a general trend of aggradation 
from above the I-15 Freeway crossing, extending downstream into Prado Basin.  
Aggradation over a 10 year time period is expected to range from 1 to 9 feet in depth.  
Based on the model results, the river bed around River Road Bridge is expected to 
experience the most aggradation which is consistent with what has been observed 
historically (Golder Associates, March 2015 Technical Memo). 
 
The sediment transport model for the increased WSE scenario (flood season WSE of 
505.0 ft NGVD29, Base 3) exhibits nearly identical aggradation trends as the existing 
conditions model.  The only expected difference in the sedimentation trends between the 
two scenarios is a slight increase in deposition within Prado Basin between the 498 ft and 
505 ft NGVD29 elevation contours.  Based on historical topographic surveys there is 
approximately 1,000 linear feet between the 498 and 505 contours.  If the flood season 
WSE is increased to elevation 505.0 ft NGVD29, then transient periods of increased 
aggradation may occur (between elevation 498.0 and 505.0 ft NGVD29) as high flow 
events coincide with periods of increased WSE.  During periods where high flow events 
coincide with relatively low WSE, the aggradation trends will tend to revert back to 
historically observed conditions.  A portion of the sediment deposited between elevations 
498 and 505 ft NGVD29 will be transported below elevation 498 ft NGVD29 when high 
flow events coincide with relatively low WSE.  As mentioned previously, it is important to 
note that once the water conservation pool is filled to the maximum WSE it is then drained 
as quickly as possible to create storage volume for subsequent storm flows.  This mode 
of operation reduces the frequency of occurrence when the maximum water conservation 
WSE coincides with high flow events. 
 
The sediment transport model results also show that there will be no appreciable change 
to the river bed gradation due to the increased WSE.  The general trend for both scenarios 
is that there will be deposition of primarily fine to medium sand from above the I-15 
Freeway crossing, extending downstream into Prado Basin.  The overall quantity of 
sediment and sediment particle size distribution entering Prado Basin will be the same 
for both WSE scenarios.  The alteration to the SAR morphology caused by the proposed 
flood season increase to the WSE will likely be limited to the spatial distribution of 
sediments between elevations 498 and 505 ft NGVD29 (Figure 5 and Figure 6). 
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Figure 5:  SAR Channel Elevation Change 

498 Flood Season WSE 

Figure 6:  SAR Channel Elevation Change 

505 Flood Season WSE 

Source:  Golder Associates Inc; Prado Feasibility Study Project – Prado Water Level Analysis 
Sediment Transport Modeling Results, March 26, 2015; Golder Associates Inc. 
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As discussed previously, nearly all of the sand that enters the Basin will be deposited in 
the Basin regardless of water conservation WSEs.  The sediment removal efficiency of 
the Basin is estimated to be greater than 95% (Warrick and Rubin 2007, Brownlie and 
Taylor 1981).  This means that the existing residence time of water in the Basin allows 
for nearly all of the sediment to settle out of the water column.   Additional quantities of 
silt and clay will be deposited in the Basin due to the storage of the increased water 
volume (for the proposed planned deviation) held for longer durations.   
 
Several soil borings have been performed in the Basin along the SAR to better understand 
the sediment gradations being introduced and deposited in the Basin.  These borings 
revealed that, on average, approximately 20 percent of the sediment deposited in the 
Basin is silt and clay (Figure 7).  The results of the Golder sediment transport model 
support this data as well, revealing that approximately 23% of the sediment transported 
past River Road Bridge is silt and clay. 
 

Figure 7:  Average Existing Sediment Gradation in Prado Basin 
 

 
Source:  Orange County Water District; Prado Basin Sediment Management Demonstration Project 100% 
Engineering Analysis Draft, November 2014; Appendix B HEC-RAS Sediment Transport Modeling Santa 
Ana River; Golder Associates Inc. 
 
 
 
 

Silt and Clay 
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The following assumptions were used to quantify the additional sedimentation in the Basin 
due to the proposed planned deviation. 
 

1) All sand size particles would deposit in the Basin irrespective of the proposed 7 
foot increase to the flood season WSE, leaving a portion of the silt and clay fraction 
of the incoming sediment for deposition as a potential impact from the proposed 
planned deviation. 

2) The additional 10,500 af of water in the Basin is held for a duration that allows all 
of the silt and clay particles to settle out of the water column. (Conservative 
Assumption) 

3) The TSS of the Prado storm water inflow is 2,000 mg/L.  Historical data shows 
average Prado storm water inflow TSS to range between 500 to 2,000 mg/L.  
(Conservative Assumption) 

4) Based on soil borings and based on results from sediment transport modeling, the 
silt and clay portion of the historical sedimentation in the Basin is 20%. 

5) The silt and clay deposits across a 1,890 acre area, or the 2008 area of the 505 ft 
NGVD29 pool. 

 
Calculation of fine grain (silt and clay) deposition volume due to planned deviation: 

 
 10,500 af = 12,951,600,000 L 
 

2,000 mg/L = 0.00441 lbs/L 
   
 (12,951,600,000 L/af) x (0.00441 lbs/L) = 57,116,556 lbs/10,500 af 
 (57,116,556 lbs) / (120 lbs/feet3) = 475,971 feet3 
 (475,971 feet3) / (27 feet3/yard3) = 17,629 yard3 
 

17,629 yard3 x 20% silt & clay = 3,526 yard3 silt & clay per 10,500 af water 
 

17,629 yard3 – 3,526 yard3 silt & clay = 14,103 yard3 sand per 10,500 af water 
 

3,526 yard3 silt & clay per 10,500 af water  3,500 yard3 silt & clay per 10,500 af water 
 

   
On average it is expected that the Basin WSE will reach, or exceed, 505 ft NGVD one 
time per year (Figure 3).  Therefore a volume of 10,500 af has been used as the additional 
water impounded due to the planned deviaion. The existing sediment removal efficiency 
of the Basin already removes a portion of the silt and clay that is being attributed to the 
planned deviation, but in order to be conservative it has been assumed that the entire 
volume of silt and clay in the10,500 af is deposited due to the planned deviation. 
   
The above set of assumptions result in an additional 3,500 cubic yards of deposition of 
fine grain (silt and clay) sediments annually in Prado Basin due to the proposed planned 
deviation (Table 2).  The fine grain (silt and clay) sediments disperse over large areas in 
the Basin due to their ability to stay suspended more easily than coarse (sand) and very 
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coarse sediment (gravel and cobbles).  The approximate surface area of the Basin below 
the 505 ft NGVD29 Basin contour is 1,890 acres (2008 Survey). 
 

Table 2:  Annual Prado Basin Sedimentation 
 

Scenario 

Flood Season 
Water 

Conservation 
WSE 

(ft NGVD29) 

Total Annual 
Basin 

Sedimentation 
(yards3/year) 

Additional 
Annual Basin 
Sedimentation 
(yards3/year) 

Percent 
Change in 

Annual 
Sedimentation

(%) 
Existing 
Condition 498.0 1,200,000 0 0 

Planned 
Deviation 505.0 1,203,500 3,500 0.30 

Alternative* 503.9 1,202,900 2,900 0.24 
 *See page 27 for analysis. 
 
Silt and clay remain suspended relatively easily in flowing water, especially in the high 
intensity storm flows considered in this analysis.  Due to turbulence in the Basin created 
by wind action and tributary inflow it has been assumed that suspended fine sediments 
will be distributed somewhat evenly over the pool area in the Basin.  If the silt and clay is 
distributed somewhat evenly across the 1,890 acres, then there would be an average of 
0.001 feet per year of deposition.  Over 50 years this would equate to 0.05 feet of 
additional sedimentation.  Under existing conditions there is approximately 0.5 to 0.7 feet 
of sedimentation along the SAR in the Basin.  After 50 years nearly all storage below 
elevation 505 ft NGVD29 would be filled with sediment and the proposed water 
conservation planned deviation will no longer be a factor in the operation of the Dam. 
 
This calculation suggests that there is approximately 14,000 cubic yards of sand 
transported into the Basin with each 10,500 af of water.  This is not the case as there is 
a very high volume of sediment transported into the Basin as bed load which is not 
captured in the above calculation.  A fundamental assumption is that all suspended sand 
and all sediment transported into the Basin as bed load material is heavy enough to be 
deposited in the Basin regardless of any water conservation operations.  Once bed load 
sediments enter a relatively tranquil body of water the bed load material deposits quickly 
and relatively close to the high energy stream system which delivered it.  This sediment 
transport process is captured in Basin surveys taken in 1988 and 2008 (Figure 8).  The 
areas of the greatest deposition in the Basin occur where the SAR encounters the 505.0 
ft to 524.0 ft NGVD29 WSEs (Figure 8). 
 
The historical annual average volume of sediment deposited in the basin is 1,200,000 
cubic yards.  The predicted additional sediment deposition in the Basin due to the planned 
deviation is negligible (3,500 cubic yard per year), representing a 0.3% increase in the 
annual sedimentation volume. 
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Topography and Mapping 
 
The change in the SAR slope affects how easily the adjacent flood plain can drain into 
the low flow channel following a storm event.  It is natural and healthy for a river to over-
top its banks during a storm event and deposit sediments in the adjacent flood plain.  
Isolated areas of backwater and marsh habitat should be expected to develop as well 
under these conditions.  The Dam to Hamner Reach of the SAR is no exception to this 
natural process, however, as the riverbed slope flattens, the backwater areas drain less 
quickly and completely, and areas of marsh habitat may expand beyond what is typically 
expected in an un-altered natural riverine system.  Backwater pools (some deep at times) 
create habitat for non-native aquatic species that prey on native fish populations.  
Historical topographic maps and imagery have been examined to help determine the 
historical habitat types.   
 
The U.S. Army Corps of Engineers (USACE) constructed Prado Dam 1941, and since 
that time an average of 770 acre feet per year (afy) (1,200,000 cubic yards (cu yds)) of 
sediment has deposited within Prado Basin annually (2008 USACE Basin Survey).  The 
most recent Basin survey completed in 2008 revealed that a total of more than 50,000 
acre feet (af) (80,600,000 cu yds) of sediment has been deposited in the Basin since 1941 
(Table 3). 
 
Surveys of the Basin conducted by the USACE in 1941, 1960, 1988 and 2008 have been 
used to predict the future sedimentation rates in the Basin (Table 3).  The two most recent 
surveys (1988 and 2008) have been used to graphically demonstrate the topographic 
change in the Basin during that time period (Figure 8).  Basin surveys were also 
conducted in 1969 and 1980 but GIS data from these two surveys have yet to be located 
for further analysis.  The 1969 and 1980 storage capacity data is presented below in Table 
2 along with the aforementioned survey years. 
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Table 3:  Prado Dam Historical Surveys 
 

2008 Survey 1988 Survey 1980 Survey 1969 Survey 1960 Survey 1941 Survey

ac-ft ac-ft ac-ft % ac-ft % ac-ft ac-ft ac-ft ac-ft
470 0 7 7 100% 310 100% 8 5 58 310
471 1 14 13 93% 404 100% 10 6 87 405
472 5 22 17 77% 525 99% 14 9 128 530
473 10 34 24 71% 670 99% 18 12 184 680
474 17 48 31 65% 853 98% 25 18 259 870
475 24 71 47 66% 1,096 98% 34 25 359 1,120
476 31 103 72 70% 1,329 98% 46 36 500 1,360
477 93 147 54 37% 1,587 94% 67 54 687 1,680
478 121 208 87 42% 1,919 94% 103 99 931 2,040
479 155 295 140 47% 2,305 94% 159 191 1,245 2,460
480 196 414 218 53% 2,704 93% 239 305 1,645 2,900
481 251 573 322 56% 3,349 93% 348 445 2,052 3,600
482 330 779 449 58% 3,670 92% 488 659 2,540 4,000
483 442 1,032 590 57% 3,958 90% 664 965 3,119 4,400
484 581 1,333 752 56% 4,919 89% 883 1,311 3,802 5,500
485 750 1,705 955 56% 5,750 88% 1,188 1,770 4,604 6,500
486 954 2,155 1,201 56% 6,746 88% 1,627 2,303 5,435 7,700
487 1,228 2,674 1,446 54% 6,972 85% 2,183 2,979 6,382 8,200
488 1,569 3,268 1,699 52% 8,431 84% 2,843 3,753 7,458 10,000
489 1,988 3,940 1,952 50% 8,512 81% 3,606 4,590 8,674 10,500
490 2,500 4,688 2,188 47% 10,100 80% 4,474 5,471 10,045 12,600 Top of Debris Pool, Btm. of Buffer Pool
491 3,086 5,508 2,422 44% 10,714 78% 5,442 6,456 11,395 13,800
492 3,753 6,404 2,651 41% 12,047 76% 6,507 7,565 12,881 15,800
493 4,498 7,379 2,881 39% 13,502 75% 7,666 8,803 14,514 18,000
494 5,310 8,435 3,125 37% 13,690 72% 8,915 10,144 16,303 19,000 Flood Season Top Buffer Pool
495 6,194 9,562 3,368 35% 14,806 71% 10,257 11,542 18,259 21,000
496 7,149 10,758 3,609 34% 15,251 68% 11,693 12,972 20,146 22,400
497 8,177 12,055 3,878 32% 16,423 67% 13,226 14,490 22,175 24,600
498 9,278 13,460 4,182 31% 17,722 66% 14,857 16,130 24,353 27,000 Flood Season Water Con. Elev.
499 10,479 14,951 4,472 30% 19,021 64% 16,577 17,923 26,688 29,500
500 11,760 16,522 4,762 29% 19,240 62% 18,376 19,856 29,187 31,000
501 13,219 18,185 4,966 27% 20,781 61% 20,281 21,876 31,624 34,000
502 14,722 19,944 5,222 26% 21,778 60% 22,323 24,061 34,206 36,500
503 16,302 21,783 5,481 25% 22,898 58% 24,480 26,400 36,937 39,200
504 18,016 23,712 5,696 24% 23,984 57% 26,732 28,849 39,823 42,000
505 19,826 25,754 5,928 23% 25,174 56% 29,083 31,410 42,870 45,000 Non-Flood Season Water Con. Elev.
506 21,746 27,910 6,164 22% 26,054 55% 31,536 34,064 45,791 47,800
507 23,762 30,185 6,423 21% 27,238 53% 34,088 36,808 48,849 51,000
508 25,878 32,579 6,701 21% 28,122 52% 36,731 39,641 52,047 54,000
509 28,111 35,084 6,973 20% 28,889 51% 39,466 42,572 55,389 57,000
510 30,419 37,706 7,287 19% 30,181 50% 42,289 45,564 58,878 60,600
511 32,818 40,442 7,624 19% 31,182 49% 45,218 48,683 62,229 64,000
512 35,306 43,290 7,984 18% 32,694 48% 48,270 51,906 65,706 68,000
513 37,897 46,253 8,356 18% 33,303 47% 51,434 55,194 69,311 71,200
514 40,611 49,338 8,727 18% 34,389 46% 54,697 58,543 73,048 75,000
515 43,445 52,534 9,089 17% 35,555 45% 58,067 62,004 76,918 79,000
516 46,392 55,841 9,449 17% 35,908 44% 61,553 65,543 80,627 82,300
517 49,505 59,247 9,742 16% 36,995 43% 65,149 69,147 84,451 86,500
518 52,694 62,750 10,056 16% 37,306 41% 68,852 72,806 88,390 90,000
519 55,984 66,375 10,391 16% 38,616 41% 72,653 76,514 92,446 94,600
520 59,568 70,121 10,553 15% 39,432 40% 76,546 80,289 96,622 99,000
521 63,100 73,966 10,866 15% 40,400 39% 80,535 84,187 100,779 103,500
522 66,744 77,903 11,159 14% 41,256 38% 84,625 88,239 105,049 108,000
523 70,516 81,941 11,425 14% 41,484 37% 88,812 92,380 109,432 112,000
524 74,410 86,084 11,674 14% 42,590 36% 93,092 96,604 113,930 117,000
525 78,394 90,334 11,940 13% 42,606 35% 97,470 100,905 118,544 121,000
526 82,501 94,694 12,193 13% 43,699 35% 101,952 105,314 123,070 126,200
527 86,769 99,162 12,393 12% 42,231 33% 106,534 109,850 127,701 129,000
528 91,175 103,735 12,560 12% 44,825 33% 111,216 114,493 132,439 136,000
529 95,722 108,440 12,718 12% 45,278 32% 116,000 119,221 137,285 141,000
530 100,411 113,291 12,880 11% 45,589 31% 120,888 124,091 142,240 146,000
531 105,307 118,271 12,964 11% 45,193 30% 125,898 129,107 147,347 150,500
532 110,289 123,380 13,091 11% 45,711 29% 131,048 134,247 152,568 156,000
533 115,396 128,607 13,211 10% 45,604 28% 136,330 139,502 157,902 161,000
534 120,627 133,954 13,327 10% 46,373 28% 141,736 144,867 163,352 167,000
535 125,976 139,432 13,456 10% 47,024 27% 147,270 150,362 168,917 173,000
536 131,534 145,038 13,504 9% 46,466 26% 152,936 155,981 174,533 178,000
537 137,252 150,757 13,505 9% 46,748 25% 158,732 161,706 180,264 184,000
538 143,062 156,589 13,527 9% 46,938 25% 164,653 167,509 186,110 190,000
539 149,037 162,549 13,512 8% 47,963 24% 170,698 173,386 192,071 197,000
540 155,135 168,639 13,504 8% 47,865 24% 176,865 179,376 198,150 203,000
541 161,458 174,856 13,398 8% 46,842 22% 183,157 185,501 204,364 208,300
542 167,788 181,201 13,413 7% 48,212 22% 189,578 191,775 210,697 216,000
543 174,312 187,681 13,369 7% 47,688 21% 196,135 198,222 217,150 222,000 Existing Spillway
544 180,935 194,304 13,369 7% 49,065 21% 202,838 204,820 223,725 230,000
545 187,735 201,066 13,331 7% 48,265 20% 209,685 211,557 230,422 236,000
546 194,632 207,968 13,336 6% 48,368 20% 216,678 218,430 237,299 243,000
547 201,773 215,019 13,246 6% 48,227 19% 223,824 225,426 244,303 250,000
548 208,981 222,225 13,244 6% 49,019 19% 231,132 232,548 251,435 258,000
549 216,317 229,595 13,278 6% 49,683 19% 238,598 239,799 258,695 266,000
550 223,808 237,139 13,331 6% 49,192 18% 246,215 247,176 266,084 273,000
551 231,480 244,824 13,344 5% 50,520 18% 253,994 254,685 273,542 282,000
552 239,593 252,656 13,063 5% 50,407 17% 261,946 262,312 281,129 290,000
553 247,619 260,663 13,044 5% 50,381 17% 270,065 270,037 288,845 298,000
554 255,744 268,836 13,092 5% 51,256 17% 278,345 277,875 296,691 307,000
555 264,085 277,196 13,111 5% 48,915 16% 286,810 285,824 313,000
556 272,513 285,757 13,244 5% 51,487 16% 295,481 324,000
557 281,164 294,527 13,363 5% 50,836 15% 304,349 332,000
558 290,025 303,506 13,481 4% 50,975 15% 313,409 341,000
559 300,555 312,693 12,138 4% 49,445 14% 322,665 350,000
560 309,784 322,080 12,296 4% 49,216 14% 332,120 359,000
561 319,214 331,710 12,496 4% 49,786 13% 341,785 369,000
562 328,855 341,603 12,748 4% 50,145 13% 351,670 379,000
563 338,676 351,735 13,059 4% 50,324 13% 361,795 389,000 Future Spillway

594.4 Top of Dam

Storage Loss since 
1988

Storage Loss since 
1941Elevation

Prado Dam Storage Capacity

avg per year 
1988-2008 = 622

avg per 
year 1941-

1988= 
776

Data Source:  U.S. Army Corps of Engineers; 2008 Survey Data Spread Sheet, Prado Dam Storage Capacity Spread 
Sheet Disturbed via Email, 2009; USACE, Annotations added by Scheevel Engineering, LLC 2014. 
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Figure 8:  Basin Contours & Sedimentation 1988 - 2008 
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Sedimentation is expected to continue at a rate equal to, or slightly less than, those 
experienced between 1988 and 2008.  The potential for reduced sedimentation may result 
from; 

1) Less total Basin inflow due to upstream water conservation and recycled water re-
use, 

2) Lower than historical peak inflows due to upstream storm water capture and 
recharge, 

3) Lower sediment inflow due to urbanization in the upper watershed; and 
4) Lower sediment load in the Santa Ana River due to; 

a. Seven Oaks Dam – Controls flow from 177 square miles 
b. San Antonio Reservoir – Controls flow from 27 square miles 
c. Big Bear Lake – Controls flow from 38 square miles 
d. Lake Elsinore – Controls flow from 792 square miles 
e. Small Basins (estimated) – Controls flow from approximately 500 square 

miles (235 square miles in 1967). 
 
Historical aerial imagery was used to evaluate the historical habitat types along the Dam 
to Hamner Reach of the SAR.  Historical imagery from 1929 (Figure 9) through 1967 
(Figure 13) indicates that the Dam to Hamner Reach of the SAR riverbed has always 
been composed of a large percentage of sand.  The resolution of the imagery does not 
adequately display the likely present gravel and cobble beds, but based on the gradation 
of sediment in the upper watershed, and the ability of the watershed to produce high flow 
events, it is very likely that transient areas of gravel and cobble beds were historically 
present in the Dam to Hamner Reach of the Santa Ana River. 
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Figure 9:  1929 Prado Dam Area Aerial Imagery 
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Figure 10:  1938 Prado Dam Area Aerial Imagery 
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Figure 11:  1947 Prado Dam Area Aerial Imagery 
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Figure 12:  1950’s Prado Dam Area Aerial Imagery 
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Figure 13:  1967 Prado Dam Area Aerial Imagery 

 
 
 
The analysis presented earlier in this report predicts that the planned deviation will have 
no measurable effect on the SAR habitat types upstream of River Road Bridge and only 
negligible impacts to the rate of sedimentation in the Basin below elevation 505.  Historical 
data, fundamental sediment transport principles, future water surface elevation 
predictions and the sediment transport model show that the vast majority of deposition in 
the Basin will occur irrespective of the planned deviation.  Furthermore, the additional 
sedimentation due to the planned deviation (3,500 cubic yards or a 0.30% increase) is 
negligible when compared to the overall deposition already occurring (1,200,000 cubic 
yards annually).  The average depth of new sedimentation will be approximately 0.001 
feet per year which is expected to have no impact on native riparian habitat below 
elevation 505 ft NGVD29.  The primary grain size of the additional sedimentation will be 
fine grain (silt and clay), which will disperse over large areas, thereby causing no 
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measurable increase to backwater or marsh habitat along the SAR or in areas where 
native fish habitat is likely to exist. 
 
Alternative Water Conservation Elevation 
 
An alternative to the proposed flood season water conservation elevation of 505.0 ft 
NGVD29 would be to increase the elevation to a level between 498.0 ft and 505.0 ft 
NGVD29.  For comparison purposes a flood season water conservation elevation of 503.9 
ft NGVD29 has been evaluated. 
 
The same discussion and analysis will apply to the 503.9 ft NGVD29 elevation as was 
used previously in this report for the 505.0 ft NGVD29 evaluation.  The results of the 
alternative analyzed is summarized below; 
 

1) The flood season water conservation WSE would be 503.9 ft NGVD29 
2) The volume of additional captured water would be 8,700 af per year; 
3) The additional sediment deposited in the Basin due to the 8,700 af per year of 

water would be approximately 2,900 cubic yards of sediment (primarily silt and 
clay); 

4) The approximate area of the Basin below elevation 503.9 ft NGVD29 as of 2008 
was 1,787 acres; 

5) The additional annual average depth of sediment deposition over the 1,787 acres 
will be approximately 0.001 feet; 

6) The 2,900 cubic yards of additional sedimentation represents an increase of 0.24% 
over the current condition; and 

7) The additional deposition over fifty years is expected to be approximately 0.05 feet. 
 
The above alternative will have the same negligible impacts on the SAR channel slope 
and surrounding habitat as was described for the planned deviation elevation of 505.0 ft 
NGVD29. 
 
Conclusions 
 
The existing sedimentation rate in the Basin is approximately 1,200,000 cubic yards per 
year.  The estimated additional sediment deposition in the Basin due to the planned 
deviation is approximately 3,500 cubic yards per year.  A volume of 3,500 cubic yards 
equates to an additional 0.001 feet of sedimentation annually in areas below elevation 
505.0 ft NGVD29 (Basin wide) if the planned deviation is implemented.  Historically there 
has been between 0.50 to 0.70 feet of deposition per year (due to TSS and bed load) 
since 1960 along the SAR in the Basin.  The planned deviation represents an annual 
increase of 0.3 percent in total sediment deposition over the next 50 years, after which 
time the majority of the storage volume below elevation 505.0 ft NGVD29 will be filled 
with sediment (due to existing sedimentation conditions) and the proposed planned 
deviation will no longer be relevant. 
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The potential impact to habitat along the SAR is limited to a 4,000 foot long stretch of the 
SAR below elevation 505.0 ft NGVD29.  There is currently no clearly defined river channel 
or native fish habitat at this location in the Basin.  This area is primarily braided streams 
with riparian habitat consisting of cottonwood trees with native understory and some non-
native vegetation.  The relatively small amount of additional fine grain (silt and clay) 
sedimentation from the planned deviation will have little or no effect on the current habitat 
type in this area as the increased rate of aggradation is approximately 0.001 feet per year.  
This rate of aggradation is considered negligible as the baseline sedimentation rate in this 
area ranges between 0.5 and 0.7 feet per year.   
 
Sedimentation between elevations 498.0 ft and 505.0 ft NGVD29 will be transient as 
storm events occur at times when the WSE is higher or lower than the planned deviation.  
Sediments get deposited at higher elevations in the Basin during periods when high inflow 
coincide with a high WSE (this typically occurs when there is a storm that lasts several 
days or longer, or when significant storms occur back-to-back).  As subsequent storms 
occur during periods when the WSE is much lower, portions of the sediment previously 
deposited high in the Basin will be transport to elevations below the WSE at the time of 
the inflow.    
 
The propagation of sedimentation and flattening of upstream channel slopes are primarily 
controlled by the maximum WSE during high inflow events which have historically been 
as high as elevation 527 ft NGVD29 (22 feet higher than the planned deviation).  The 
storms with the highest intensities and longest durations result in the highest WSE.  These 
same storms transport the highest volumes of sediment (up to 90% of the annual average 
sediment inflow volume).  As these storm events occur there are large volumes of 
sediment that deposit high in the Basin which then define a new SAR slope for areas 
above elevation 527 ft NGVD (refer to the 2008 profile plot in Figure 3). 
 
The primary cause of habitat modifications in the Dam to Hamner Reach of the SAR is 
due to:  

1) Reduced gravel and cobble sediment inflow from upstream, due to upstream 
basins and lower flows in the SAR; 

2) Vegetation, debris and non-native habitat restrict sediment transport and cause 
excessive sedimentation along the Dam to Hamner Reach; and 

3) Reduced SAR slopes along the Dam to Hamner Reach are a result of the flood 
attenuation effects of Prado Dam. 
 

The proposed planned deviation to allow an increase in the flood season WSE will have 
negligible effects on habitat types along the SAR between the Dam and the Hamner 
Avenue crossing.  The planned deviation will have no effect on habitat types upstream of 
the Hamner Avenue crossing. 
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Scheevel Engineering greatly appreciates the opportunity to provide consulting services 
to OCWD and looks forward to working with OCWD on the next phase of this project. 
Please don’t hesitate to contact me with any questions you might have.   
 
Sincerely, 
Scheevel Engineering, LLC 

 
      
Nate Scheevel, P.E. 
Owner/Principal 
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July 6, 2015 
 
 
Orange County Water District 
Attn:  Mr. Greg Woodside, P.G., C.HG 
Executive Director of Planning and Natural Resources 
18700 Ward Street 
Fountain Valley, CA 92708 
  
Subject:   Prado Dam Planned Deviation 
  Santa Ana River - Downstream Effects Due to Planned Deviation (Final) 
 
Mr. Woodside: 
 
This technical memo provides an assessment of how increasing the allowable water 
surface elevation (WSE) at Prado Dam (Dam) during the flood season (October through 
February) from 498.0 ft National Geodetic Vertical Datum of 1929 (NGVD29) to 505.0 ft 
NGVD29 may affect the Lower Santa Ana River (LSAR).  Note that all elevations 
referenced in this report are based on the NGVD29.  The following analysis will generally 
cover the LSAR from the Dam downstream to the Pacific Ocean.  A more detailed 
discussion has been provided for a reach of the LSAR from Prado Dam downstream to 
the Weir Canyon/Santa Ana River crossing.  This section of the LSAR is referred to as 
“Reach 9” for the purposes of this report.  Historical topographic surveys, existing 
sediment transport models, historical data, new hydraulic modeling and prior reports have 
been used to estimate how additional water conservation may contribute to long-term 
changes to the river morphology along the LSAR. 
 
Background 
 
The primary purpose of the Dam is to provide flood risk management benefits.  A 
secondary beneficial use of the Dam and Prado Basin (Basin) is water conservation.  
Water conservation benefits provided by the Dam are possible by using the Dam structure 
and Basin area to capture, and temporarily impound, storm flows.  The captured water is 
released at rates conducive to downstream groundwater recharge operations.  The water 
conservation volume afforded by the Dam is controlled by the allowable WSE during the 
flood season and non-flood season (March through September). 
 
In an effort to improve water conservation in the region, an increase to the WCWSE in 
the Basin during the flood season is being evaluated.  The proposed change would 
increase the flood season WCWSE from 498.0 ft to 505.0 ft.  An alternative to the 
proposed planned deviation would be to increase the flood season WCWSE to 503.9 ft.  
It is important to note that flood risk management operations take precedence over any 
water conservation objectives afforded by the Dam. 
 
The Santa Ana River Mainstem Project (SARM) was initiated in 1964 by the United States 
Army Corps of Engineers (USACE).  In September 1980, the USACE completed the 
General Design Memorandum (GDM) for the SARM. Construction of the SARM was 
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authorized in 1986 as a part of the Water Resources Development Act of 1986.  A portion 
of the SARM includes channel improvements to the LSAR from the Dam to the Pacific 
Ocean as described in the Santa Ana River Design Memorandum No.1 Phase II GDM on 
the Santa Ana River Mainstem including Santiago Creek, Volume 3 Lower Santa Ana 
River. 
 
The primary concern for the LSAR in increasing the flood season WCWSE is that the 
additional volume of water held for water conservation purposes would create periods of 
higher discharge rates in order to provide the requisite storage volume for impending 
storm water inflow to the Basin.  The Dam and LSAR have been designed for controlled 
releases up to 30,000 cubic feet per second (cfs).  The currently underway, and planned 
future construction of Reach 9 channel improvements create a necessity to limit release 
flow rates to less than 5,000 cfs, until Reach 9 improvements are complete. 
 
Prado Dam Storage Capacity 
 
Prado Dam has a design life of 100 years; made possible by recent and planned future 
improvements (raising of the Dam, construction of auxiliary embankments and raising of 
the spillway).  The current design life period for the Dam began in 1980 and is estimated 
to fulfill its functional purpose until approximately 2080.  The storage volume of the Basin 
below the planned future spillway crest (elevation 563.0 ft) was approximately 362,000 
acre-feet (af) in 1980.  A total of 292,000 af has been allocated for flood risk management 
and a total of 70,000 af has been allocated for sedimentation (USACE SAR Phase II GDM 
Volume 2, 1988). 
 
The last survey of the Basin was performed in 2008 by the USACE (Table 1).  Between 
1980 and 2008 a total of approximately 23,000 af of sedimentation occurred below the 
planned future spillway crest (elevation 563.0 ft).  On other words, 33% of the total storage 
allocated for sedimentation has been used leaving approximately 47,000 af of volume 
available for sedimentation.  Between the two most recent Basin surveys (1988 and 2008) 
the annual average sedimentation rate in the Basin was approximately 620 af/yr.  As of 
2008 there was approximately 72 years remaining of the design life of the Dam.  At an 
annual average sedimentation rate of 620 af/yr there will be an additional 44,640 af of 
sedimentation in the Basin by 2080, equating to a total storage loss of 67,640 af between 
1980 and 2080 (100 years). 
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Table 1:  Prado Dam Historical Surveys 
 

 
 
 

2008 Survey 1988 Survey 1980 Survey 1969 Survey 1960 Survey 1941 Survey

ac-ft ac-ft ac-ft % ac-ft % ac-ft ac-ft ac-ft ac-ft
470 0 7 7 100% 310 100% 8 5 58 310
471 1 14 13 93% 404 100% 10 6 87 405
472 5 22 17 77% 525 99% 14 9 128 530
473 10 34 24 71% 670 99% 18 12 184 680
474 17 48 31 65% 853 98% 25 18 259 870
475 24 71 47 66% 1,096 98% 34 25 359 1,120
476 31 103 72 70% 1,329 98% 46 36 500 1,360
477 93 147 54 37% 1,587 94% 67 54 687 1,680
478 121 208 87 42% 1,919 94% 103 99 931 2,040
479 155 295 140 47% 2,305 94% 159 191 1,245 2,460
480 196 414 218 53% 2,704 93% 239 305 1,645 2,900
481 251 573 322 56% 3,349 93% 348 445 2,052 3,600
482 330 779 449 58% 3,670 92% 488 659 2,540 4,000
483 442 1,032 590 57% 3,958 90% 664 965 3,119 4,400
484 581 1,333 752 56% 4,919 89% 883 1,311 3,802 5,500
485 750 1,705 955 56% 5,750 88% 1,188 1,770 4,604 6,500
486 954 2,155 1,201 56% 6,746 88% 1,627 2,303 5,435 7,700
487 1,228 2,674 1,446 54% 6,972 85% 2,183 2,979 6,382 8,200
488 1,569 3,268 1,699 52% 8,431 84% 2,843 3,753 7,458 10,000
489 1,988 3,940 1,952 50% 8,512 81% 3,606 4,590 8,674 10,500
490 2,500 4,688 2,188 47% 10,100 80% 4,474 5,471 10,045 12,600 Top of Debris Pool, Btm. of Buffer Pool
491 3,086 5,508 2,422 44% 10,714 78% 5,442 6,456 11,395 13,800
492 3,753 6,404 2,651 41% 12,047 76% 6,507 7,565 12,881 15,800
493 4,498 7,379 2,881 39% 13,502 75% 7,666 8,803 14,514 18,000
494 5,310 8,435 3,125 37% 13,690 72% 8,915 10,144 16,303 19,000
495 6,194 9,562 3,368 35% 14,806 71% 10,257 11,542 18,259 21,000
496 7,149 10,758 3,609 34% 15,251 68% 11,693 12,972 20,146 22,400
497 8,177 12,055 3,878 32% 16,423 67% 13,226 14,490 22,175 24,600
498 9,278 13,460 4,182 31% 17,722 66% 14,857 16,130 24,353 27,000 Flood Season Water Con. Elev.
499 10,479 14,951 4,472 30% 19,021 64% 16,577 17,923 26,688 29,500
500 11,760 16,522 4,762 29% 19,240 62% 18,376 19,856 29,187 31,000
501 13,219 18,185 4,966 27% 20,781 61% 20,281 21,876 31,624 34,000
502 14,722 19,944 5,222 26% 21,778 60% 22,323 24,061 34,206 36,500
503 16,302 21,783 5,481 25% 22,898 58% 24,480 26,400 36,937 39,200
504 18,016 23,712 5,696 24% 23,984 57% 26,732 28,849 39,823 42,000
505 19,826 25,754 5,928 23% 25,174 56% 29,083 31,410 42,870 45,000 Non-Flood Season Water Con. Elev.
506 21,746 27,910 6,164 22% 26,054 55% 31,536 34,064 45,791 47,800
507 23,762 30,185 6,423 21% 27,238 53% 34,088 36,808 48,849 51,000
508 25,878 32,579 6,701 21% 28,122 52% 36,731 39,641 52,047 54,000
509 28,111 35,084 6,973 20% 28,889 51% 39,466 42,572 55,389 57,000
510 30,419 37,706 7,287 19% 30,181 50% 42,289 45,564 58,878 60,600
511 32,818 40,442 7,624 19% 31,182 49% 45,218 48,683 62,229 64,000
512 35,306 43,290 7,984 18% 32,694 48% 48,270 51,906 65,706 68,000
513 37,897 46,253 8,356 18% 33,303 47% 51,434 55,194 69,311 71,200
514 40,611 49,338 8,727 18% 34,389 46% 54,697 58,543 73,048 75,000
515 43,445 52,534 9,089 17% 35,555 45% 58,067 62,004 76,918 79,000
516 46,392 55,841 9,449 17% 35,908 44% 61,553 65,543 80,627 82,300
517 49,505 59,247 9,742 16% 36,995 43% 65,149 69,147 84,451 86,500
518 52,694 62,750 10,056 16% 37,306 41% 68,852 72,806 88,390 90,000
519 55,984 66,375 10,391 16% 38,616 41% 72,653 76,514 92,446 94,600
520 59,568 70,121 10,553 15% 39,432 40% 76,546 80,289 96,622 99,000
521 63,100 73,966 10,866 15% 40,400 39% 80,535 84,187 100,779 103,500
522 66,744 77,903 11,159 14% 41,256 38% 84,625 88,239 105,049 108,000
523 70,516 81,941 11,425 14% 41,484 37% 88,812 92,380 109,432 112,000
524 74,410 86,084 11,674 14% 42,590 36% 93,092 96,604 113,930 117,000
525 78,394 90,334 11,940 13% 42,606 35% 97,470 100,905 118,544 121,000
526 82,501 94,694 12,193 13% 43,699 35% 101,952 105,314 123,070 126,200
527 86,769 99,162 12,393 12% 42,231 33% 106,534 109,850 127,701 129,000
528 91,175 103,735 12,560 12% 44,825 33% 111,216 114,493 132,439 136,000
529 95,722 108,440 12,718 12% 45,278 32% 116,000 119,221 137,285 141,000
530 100,411 113,291 12,880 11% 45,589 31% 120,888 124,091 142,240 146,000
531 105,307 118,271 12,964 11% 45,193 30% 125,898 129,107 147,347 150,500
532 110,289 123,380 13,091 11% 45,711 29% 131,048 134,247 152,568 156,000
533 115,396 128,607 13,211 10% 45,604 28% 136,330 139,502 157,902 161,000
534 120,627 133,954 13,327 10% 46,373 28% 141,736 144,867 163,352 167,000
535 125,976 139,432 13,456 10% 47,024 27% 147,270 150,362 168,917 173,000
536 131,534 145,038 13,504 9% 46,466 26% 152,936 155,981 174,533 178,000
537 137,252 150,757 13,505 9% 46,748 25% 158,732 161,706 180,264 184,000
538 143,062 156,589 13,527 9% 46,938 25% 164,653 167,509 186,110 190,000
539 149,037 162,549 13,512 8% 47,963 24% 170,698 173,386 192,071 197,000
540 155,135 168,639 13,504 8% 47,865 24% 176,865 179,376 198,150 203,000
541 161,458 174,856 13,398 8% 46,842 22% 183,157 185,501 204,364 208,300
542 167,788 181,201 13,413 7% 48,212 22% 189,578 191,775 210,697 216,000
543 174,312 187,681 13,369 7% 47,688 21% 196,135 198,222 217,150 222,000 Existing Spillway
544 180,935 194,304 13,369 7% 49,065 21% 202,838 204,820 223,725 230,000
545 187,735 201,066 13,331 7% 48,265 20% 209,685 211,557 230,422 236,000
546 194,632 207,968 13,336 6% 48,368 20% 216,678 218,430 237,299 243,000
547 201,773 215,019 13,246 6% 48,227 19% 223,824 225,426 244,303 250,000
548 208,981 222,225 13,244 6% 49,019 19% 231,132 232,548 251,435 258,000
549 216,317 229,595 13,278 6% 49,683 19% 238,598 239,799 258,695 266,000
550 223,808 237,139 13,331 6% 49,192 18% 246,215 247,176 266,084 273,000
551 231,480 244,824 13,344 5% 50,520 18% 253,994 254,685 273,542 282,000
552 239,593 252,656 13,063 5% 50,407 17% 261,946 262,312 281,129 290,000
553 247,619 260,663 13,044 5% 50,381 17% 270,065 270,037 288,845 298,000
554 255,744 268,836 13,092 5% 51,256 17% 278,345 277,875 296,691 307,000
555 264,085 277,196 13,111 5% 48,915 16% 286,810 285,824 313,000
556 272,513 285,757 13,244 5% 51,487 16% 295,481 324,000
557 281,164 294,527 13,363 5% 50,836 15% 304,349 332,000
558 290,025 303,506 13,481 4% 50,975 15% 313,409 341,000
559 300,555 312,693 12,138 4% 49,445 14% 322,665 350,000
560 309,784 322,080 12,296 4% 49,216 14% 332,120 359,000
561 319,214 331,710 12,496 4% 49,786 13% 341,785 369,000
562 328,855 341,603 12,748 4% 50,145 13% 351,670 379,000
563 338,676 351,735 13,059 4% 50,324 13% 361,795 389,000 Future Spillway

594.4 Top of Dam

Storage Loss since 
1988

Storage Loss since 
1941Elevation

Prado Dam Storage Capacity

avg per year 
1988-2008 = 622

avg per 
year 1941-

1988= 
776
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The distribution of sediment deposition is not uniform over the Basin area.  The location 
of deposited sediment is also transient within the Basin.  This is because as the WSE 
changes, and high flow events occur, the previously deposited sediments are 
redistributed to different locations within the Basin.  Typically sediments move from higher 
elevations to lower elevations within the Basin, thereby, infilling the lowest storage volume 
first.  If the majority of deposited sediments move into the lowest elevations of the Basin 
over the 100 year life of the Dam, then nearly all water storage volume would be infilled 
with sediment up to elevation 515.0 ft. 
 
The annual average sedimentation rate below elevation 505.0 ft is approximately 300 
af/yr.  Of the total 300 af/yr of sedimentation, 190 af/yr of deposition occurs between 
elevation 490.0 ft and 505.0 ft.  The remaining 110 af/yr deposits below elevation 490 ft.  
As of 2008 there was approximately 6,800 af of storage between the top of the debris 
pool (elevation 490.0 ft) and the top of the flood season buffer pool (elevation 498.0 ft).   
 
Based on the same 2008 survey there was an additional 10,500 af of storage volume 
between the top of the flood season buffer pool (elevation 498.0 ft) and the top of the 
proposed flood season planned deviation WSE of 505.0 ft.  As of 2008 there was 
approximately 17,300 af of available water storage volume between elevation 490.0 ft 
and 505.0 ft. 
 
At current sedimentation rates (190 af/yr) the approximate storage volume remaining 
between the top of the debris pool (elevation 490.0 ft) and the top of the proposed flood 
season planned deviation WSE (505.0 ft) in 2015 is 15,970 af.  The available storage 
volume below elevation 505.0 ft will continue to decline as sedimentation occurs into the 
future (Table 2). 
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Table 2:  Prado Basin Volume Projections 
 
 

Elevation Sediment-
ation Rate 

Surveyed 
Volume Estimated Volume 

(ft 
NGVD29) (af/yr) (af of water) (af of water) 

    1988 2008 2015 2020 2025 2030 2035 2040 2045 2050 2055 2060 2065 2070 2075 
Below 
505.0 300 25,800 19,800 17,700 16,200 14,700 13,200 11,700 10,200 8,700 7,200 5,700 3,475 1,975 475 0 

Between 
505.0 and 
490.0 

190 21,100 17,300 15,970 15,020 14,070 13,120 11,700 10,200 8,700 7,200 5,700 3,475 1,975 475 0 

Between 
505.0 and 
498.0 

90 12,300 10,500 9,870 9,420 8,970 8,520 7,875 7,150 6,425 5,700 4,975 3,475 1,975 475 0 

Between 
498.0 and 
490.0 

100 8,800 6,800 6,100 5,600 5,100 4,600 3,825 3,050 2,275 1,500 725 0 0 0 0 

Below 
490.0 110 4,700 2,500 1,730 1,180 630 80 0 0 0 0 0 0 0 0 0 
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The potential to impact the LSAR from the proposed planned deviation is dependent upon 
the Dam release flow rate and duration.  Flood risk management operations dictate the 
release rate from the Dam when the water surface elevation is above the current buffer 
pool elevations (498.0 ft during the flood season and above elevation 505.0 ft during the 
non-flood season).  Once basin WSEs are within the buffer pool elevations, the release 
rates are typically reduced to help facilitate groundwater recharge operations 
downstream.  The exception to this mode of operations is if there is a significant 
forecasted storm event while there is still water in the buffer pool. If this occurs the USACE 
may release water at a higher rate to evacuate the buffer pool to create storage volume 
for forecasted inflows.  In general, the USACE uses forecast models and storm water 
runoff models to predict the Basin inflow and resultant WSE of a given storm/storm 
system, then the USACE adjusts the release rate to achieve certain WSEs before, during 
and after a given storm event.  Please refer to the Prado Dam Water Control Manual 
dated September 1994 and the Prado Dam Interim Water Control Plan dated may 2003 
for complete details. 
 
The need to rapidly evacuate the buffer pool occurs when there is a forecasted storm 
event of significant intensity that has the potential to exceed flood risk management 
operational WSEs.  Historically, the time allotted to drain the buffer pool has been 24 
hours (Prado Dam WCM 1994).  This time allotment was partially based on forecast 
model capabilities at the time the water control manual was written.  Storm system 
forecasting has improved with the development of advance weather forecast modeling, 
and in practice the available time to drain the buffer pool is often greater than 24 hours. 
 
The duration required to drain the buffer pool is based on the beginning storage volume, 
Basin inflow and Basin outflow.  Each storm event is different, but in general the Basin 
inflow after the storm systems has passed (and after the peak of the inflow hydrograph 
occurs) tends to reach 200 to 400 cfs within 1 to 3 days and then continues to decline 
over time until the next storm event occurs.  In order to calculate the average time to 
evacuate the buffer pool an inflow of 300 cfs has been used as the Basin inflow rate.  Two 
Basin outflow release rates have been analyzed to provide a range of buffer pool 
evacuation durations.  A Dam release rate of 2,500 cfs was selected because it has been 
the historical (pre-Reach 9 improvements) targeted maximum release rate that has been 
considered non-damaging for Reach 9 (Prado Dam WCM 1994).  A Dam release rate of 
5,000 cfs was selected for analysis because it has been identified as the rate that would 
have minimal impacts during the various Reach 9 improvement projects and is considered 
non-damaging from a riparian habitat standpoint (additional analysis and discussion is 
provided later in this report regarding this statement).  Accounting for sedimentation over 
the design life of the Dam, and given the above inflow and outflow assumptions, two long 
term projections were developed to estimate the time required to evacuate the buffer pool 
from elevation 505.0 ft to 490.0 ft (Table 3 and Table 4). 
 
The two buffer pool evacuation models assume that a second significant storm occurs 
immediately after an initial storm that fills the buffer pool volume, in reality this is a rare 
occurrence.  It is important to note that a fundamental water conservation operational 
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objective is to drain the water conservation pool as quickly as possible in order to make 
storage volume available for subsequent storm flows.  This objective reduces the 
recurrence interval of instances when the full buffer pool volume must be evacuated due 
to a subsequent storm event.  As shown in Table 3, the most conservative buffer pool 
evacuation duration scenario occurs at a release rate of 2,500 cfs with the WCWSE at 
505.0 ft.  This scenario would require approximately 4 days of flow at a rate of 2,500 cfs.  
The buffer pool evacuation duration can be reduced by increasing the flow rate as shown 
in Table 4. 
 

Table 3:  Buffer Pool Evacuation Durations At 2,500 cfs Outflow 
 

  

Available 
Water 

Storage 
Volume 
Between 

Elev. 490.0 
to 505.0 

Basin 
Inflow 

Basin 
Outflow

Days to Drain 
Water 

Conservation 
Volume From 
Elev. 505.0 to 

490.0 
Year (af) (cfs) (cfs) (days) 

          

1988 
           

21,100  
        

300  
     

2,500  4.8 

2008 
           

17,300  
        

300  
     

2,500  4.0 

2015 
           

15,970  
        

300  
     

2,500  3.7 

2020 
           

15,020  
        

300  
     

2,500  3.4 

2025 
           

14,070  
        

300  
     

2,500  3.2 

2030 
           

13,120  
        

300  
     

2,500  3.0 

2035 
           

11,700  
        

300  
     

2,500  2.7 

2040 
           

10,200  
        

300  
     

2,500  2.3 

2045             8,700 
        

300  
     

2,500  2.0 

2050             7,200 
        

300  
     

2,500  1.7 

2055             5,700 
        

300  
     

2,500  1.3 

2060             3,475 
        

300  
     

2,500  0.8 

2065             1,975 
        

300  
     

2,500  0.5 

2070                475 
        

300  
     

2,500  0.1 
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Table 4:  Buffer Pool Evacuation Durations At 5,000 cfs Outflow 
 

  

Available 
Water 

Storage 
Volume 
Between 

Elev. 490.0 
to 505.0 

Basin 
Inflow 

Basin 
Outflow

Days to Drain 
Water 

Conservation 
Volume From 
Elev. 505.0 to 

490.0 
Year (af) (cfs) (cfs) (days) 

          

1988 
           

21,100  
        

300  
     

5,000  2.3 

2008 
           

17,300  
        

300  
     

5,000  1.9 

2015 
           

15,970  
        

300  
     

5,000  1.7 

2020 
           

15,020  
        

300  
     

5,000  1.6 

2025 
           

14,070  
        

300  
     

5,000  1.5 

2030 
           

13,120  
        

300  
     

5,000  1.4 

2035 
           

11,700  
        

300  
     

5,000  1.3 

2040 
           

10,200  
        

300  
     

5,000  1.1 

2045             8,700 
        

300  
     

5,000  0.9 

2050             7,200 
        

300  
     

5,000  0.8 

2055             5,700 
        

300  
     

5,000  0.6 

2060             3,475 
        

300  
     

5,000  0.4 

2065             1,975 
        

300  
     

5,000  0.2 

2070                475 
        

300  
     

5,000  0.1 
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LSAR Habitat & Sediment Transport Characteristics 
 
The LSAR extends from Prado Dam to the Pacific Ocean.  The design capacity of the 
LSAR provides protection for a storm event with a 190-year recurrence interval.  The Dam 
has been designed for a maximum controlled release rate of 30,000 cfs.  The LSAR 
channel has also been designed to provide protection from a 190-year event and the 
channel capacity increases downstream to provide capacity for local inflow.  Table 5 
provides a summary of the channel capacity at various locations along the LSAR (USACE 
SAR Phase II GDM Volume 3, 1988). 
 
 

Table 5:  LSAR Channel Design Capacity 
 

Crossing Location Design Flow Rate 
  (cfs) 
Prado Dam Outflow 30,000 
Imperial Highway 38,000 
Carbon Canyon Diversion Channel 40,000 
Santiago Creek 46,000 
Pacific Ocean 47,000 

 
 
The LSAR from the Weir Canyon crossing downstream to the Pacific Ocean has improved 
channel walls (rip-rap, grouted stone or concrete), invert grade stabilizers, drop structures 
and concrete lined inverts at some locations.  This section of the LSAR has experienced 
flows in excess of 10,000 cfs on one occasion and flows of 2,500 to 5,000 cfs on multiple 
occasions with little to no damage.  Because the design capacity in this section of the 
LSAR is greater than 37,000 cfs, and the maximum proposed discharge resulting from 
the proposed planned deviation is 5,000 cfs or less, it can reasonably be expected that 
no negative impacts will occur in this section of the LSAR.  Only the LSAR from Prado 
Dam to Weir Canyon (Reach 9) will be evaluated further in this report. 
 
Reach 9 improvement projects have been completed, and are underway, to increase the 
capacity of hydraulically inadequate sections of Reach 9.  Channel modifications and 
bank protection improvements will provide the requisite 30,000 cfs conveyance capacity 
and will contain flows up to 6,000 cfs within low flow channel sections of Reach 9 where 
frequent flood plain inundation is undesirable. 
 
The primary hydraulic variable which causes damaging flows to a river system is the 
velocity of the flowing water.  The primary components which control the flow velocities 
are the cross sectional area of the channel, the slope of the channel, the roughness of 
the channel and the total flow passing through a given cross sectional area.  The 
proposed planned deviation has the potential to affect the total flow of the LSAR system 
and no physical modifications (cross sectional area, slope, and roughness) to the channel 
or floodplain are being proposed.  Ultimately the flow velocity’s effect on sediment 
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transport characteristics determine how much erosion or deposition will occur in a given 
section of the LSAR.  The LSAR has been analyzed and modeled multiple times for 
various studies and projects.  This report utilizes past efforts to estimate the effect of the 
proposed planned deviation on riverbed morphology. 
 
In general, Reach 9 of the LSAR has incised and coarsened since the Dam was 
constructed in 1941.  The riverbed material through Reach 9 is primarily a mixture of 
coarse sand, gravel, cobbles and boulders (Tetra Tech Scour Study SAR 2010).  This 
coarse gradation of riverbed material provides erosion protection at low to moderate 
flows. 
 
Two independent studies have identified the flow velocities which can create erosion of 
coarse sediments (gravel and cobbles), and that are potentially damaging to habitat in 
Reach 9. 
 
In a 2001 Biological Opinion prepared for the Prado Mainstem and SAR Reach 9 Project 
it was noted that the USACE determined (through fixed bed modeling) that flow velocities 
greater than 6 feet per second (ft/sec) in Reach 9 could have a damaging effect on 
riparian habitat.  Furthermore it was determined that flow releases from Prado Dam of 
5,000 cfs or less were generally not capable of creating velocities greater than 6 ft/sec in 
Reach 9 (USFWS BO 2001). 
 
In 2014 OCWD employed Golder Associates to perform a sediment transport model of 
the LSAR in conjunction with the Prado Basin Sediment Management Demonstration 
Project (SMDP).  The Reach 9 portion of the analysis revealed that flow velocities greater 
than 4 ft/sec may cause gravel to mobilize and flows greater than 10 ft/sec may cause 
cobbles to mobilize (Golder SMDP 2014). 
 
Given the above analysis it has been assumed that any flow velocities greater than 5 
ft/sec may cause erosion and riparian habitat damage through Reach 9.  A HEC-RAS 
hydraulic model was developed for this report to determine the worst case scenarios for 
a Prado Dam release rate of 2,500 cfs and 5,000 cfs for the proposed planned deviation.  
The most current Reach 9 channel geometry was obtained from the USACE which 
includes Reach 9 improvements completed through 2013.  Channel cross sections were 
analyzed at 200 ft intervals through Reach 9 (209 cross sections total). 
 
The average velocity in Reach 9 at a flow rate of 2,500 cfs is 3.7 ft/sec and the average 
velocity in Reach 9 at a flow rate of 5,000 cfs is 4.2 ft/sec.   
 
Given the current coarse gradation of the Reach 9 riverbed, the recent Reach 9 
improvements, the recurrence interval of rapid buffer pool evacuation events, and the 
anticipated current and future release rates and durations required to evacuate the buffer 
pool elevation, no measurable negative impacts to habitat or are expected to occur from 
the proposed planned deviation.  The extent of riverbed incision and riverbank erosion 
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from the proposed planned deviation will likely not exceed the LSAR incision and erosion 
rates of the existing condition. 
 
Civil Infrastructure Considerations 
 
Several civil infrastructure assets exist along the LSAR.  Multiple bridge crossings, bank 
stabilization features and utility crossings exist between Prado Dam and the Pacific 
Ocean.  The majority of these assets have not been affected by historical releases from 
Prado Dam, however, there are some assets that have created cause for concern in the 
recent past.  Civil infrastructure and other assets (in Reach 9) that warrant additional 
consideration are listed below.  All of the following assets have been improved by the 
USACE, or are in the planning and design phase for improvements. 
 
  Improvement Area     USACE Project Reference 
 

1) Santa Ana Regional Interceptor (SARI) Pipeline (Reach 9 Phase 3, 4) 
2) Burlington North Santa Fe (BNSF) Railroad Bridge (Reach 9 Phase 2A, 4) 
3) Green River Housing Estates    (Reach 9 Phase 2A) 
4) Green River Mobile Home Park    (Reach 9 Phase 2B) 
5) Green River Golf Course     (Reach 9 Phase 2B) 
6) SR-91 Freeway     (Reach 9 Phase 1, 2A, 2B, 3, 4) 
7) Miscellaneous Embankments    (Reach 9 Phase 4, 5A, 5B) 

 
SARI Pipeline – Historically the SARI pipeline has been threatened by channel 
incision in Reach 9.  The SARI pipeline carries brine discharge and raw sewage from 
Riverside and San Bernardino counties into Orange County. A project was completed 
in 2015 to protect and relocate the SARI pipeline/SAR crossing along Reach 9. 

 
A Reach 9 scour report was prepared by Tetra Tech and HDR in 2010 to provide 
analysis and recommendations for the new locations and depths of the SARI pipeline 
relocation.  A sediment transport analysis was performed by Tetra Tech which utilized 
a 100 year flow series to estimate the total maximum scour at the SARI pipeline 
locations of interest.  Included in the analysis were multiple (approximately 18) 5,000 
cfs release events and two 30,000 cfs release events.  The report concluded that the 
pipeline should be relocated to depths greater than 9 feet in order to protect it from 
future channel incision and bank erosion. 

 
The proposed planned deviation would result in flows equal to or less than 5,000 cfs, 
which will produce negligible channel incision at the SARI pipeline locations.  Based 
on the SARI pipeline’s new protective cover depths no long-term negative impacts to 
the SARI pipeline are expected to occur from the proposed planned deviation. 

 
BNSF Bridge – The BNSF Railroad Bridge consists of 3 separate bridges, each 
bridge carries one set of tracks.  The first bridge was constructed in 1938 as a 
relocation of an existing bridge, and was done as a part of the original Prado Dam 
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construction.  The other 2 bridges (immediately downstream of the 1938 bridge) were 
constructed in 1995. 
 
The bridges were designed for Prado Dam release flows (up to 30,000 cfs) but were 
not originally designed for the rate of scour occurring in Reach 9.  Once it was 
determined that the scour in Reach 9 was advancing faster than expected a new 
maximum targeted release rate from Prado Dam was set.  A maximum targeted 
release rate of 5,000 cfs was originally set as a non-damaging release rate for the 
original SARI line (USACE EIR, 2013).  Flows less than 5,000 cfs are also expected 
to be non-damaging to the existing BNSF Bridge. 
 
Improvements to the BNSF Bridge are currently being designed and would be under 
construction in 2015 – 2017.  The targeted maximum release rate during the 
construction period (as with other Reach 9 construction projects) would be set at 5,000 
cfs with efforts to keep flows from damaging downstream construction activities.  The 
planned deviation would not cause release flows in excess of 5,000 cfs, and therefore 
is not expected to increase the risk of damaging flows in the LSAR. 

 
Green River Housing Estates, Mobile Home Park and Golf Course – The Green 
River Housing Estates, Mobile Home Park and Golf Course projects include various 
forms of channel geometry modification and bank stabilization.  The majority of these 
improvements have been completed (or will be complete by the 2015 storm season) 
within the areas potentially affected by a 5,000 cfs (or less) releases.  The planned 
deviation would not cause release flows in excess of 5,000 cfs, and therefore is not 
expected to increase the risk of damaging flows in the LSAR. 

 
SR-91 Freeway – The SR-91 Freeway parallels the LSAR at several locations along 
Reach 9.  The LSAR embankments nearest to the SR-91 Freeway have been 
improved by modifying the channel geometry, adding rip rap, sheet pile, grouted stone 
and derrick stone.  The release rates proposed by the planned deviation are well below 
the design flows (up to 30,000 cfs) of the SR-91 improvements.  No negative impacts 
to the SR-91 are expected to occur from the planned deviation. 
 
Additional SR-91 embankment improvements (Phase 4) are currently being designed 
and would be under construction in 2015 – 2017.  The targeted maximum release rate 
during the construction period (as with other Reach 9 construction projects) would be 
set at 5,000 cfs with efforts to keep flows from damaging downstream construction 
activities.  The planned deviation would not cause release flows in excess of 5,000 
cfs, and therefore is not expected to increase the risk of damaging flows in the LSAR. 
 
Miscellaneous Embankments – Embankment improvements along roadways, the 
SAR Trail, industrial and commercial development, and residential housing in the City 
of Yorba Linda (Phase 5A, 5B) are currently being designed and would likely be under 
construction during the planned deviation.  The targeted maximum release rate during 
the construction period (as with other Reach 9 construction projects) would be set at 
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5,000 cfs with efforts to keep flows from damaging downstream construction activities.  
The planned deviation would not cause release flows in excess of 5,000 cfs, and 
therefore is not expected to increase the risk of damaging flows in the LSAR. 
 

Alternative Water Conservation Elevation 503.9 
 
An alternative to the proposed flood season WCWSE of 505.0 ft would be to increase the 
elevation to 503.9.  The same discussion and analysis will apply to 503.9 ft elevation as 
was used previously in this report for the 505.0 ft evaluation.  The results of the alternative 
analyzed is summarized below; 
 

1) The flood season WCWSE would be 503.9 ft;  
2) The available storage volume between 498.0 ft and 503.9 ft is approximately  8,700 

af; 
3) The resultant Dam release flows and durations would be less than the proposed 

planned deviation; and 
4) Because the proposed planned deviation is expected to result in negligible 

impacts, no measurable difference can be ascertained between a flood season 
WCWSE of 503.9 and 505.0. 
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Table 6:  Buffer Pool Evacuation Durations At 2,500 cfs Outflow 
(503.9 Alternative) 

 

  

Available 
Water 

Storage 
Volume 
Between 

Elev. 490.0 
to 503.9 

Basin 
Inflow 

Basin 
Outflow

Days to Drain 
Water 

Conservation 
Volume From 
Elev. 503.9 to 

490.0 
Year (af) (cfs) (cfs) (days) 

          

1988 
           

18,990  
        

300  
     

2,500  4.4 

2008 
           

15,570  
        

300  
     

2,500  3.6 

2015 
           

14,373  
        

300  
     

2,500  3.3 

2020 
           

13,518  
        

300  
     

2,500  3.1 

2025 
           

12,663  
        

300  
     

2,500  2.9 

2030 
           

11,808  
        

300  
     

2,500  2.7 

2035 
           

10,530  
        

300  
     

2,500  2.4 

2040             9,180 
        

300  
     

2,500  2.1 

2045             7,830 
        

300  
     

2,500  1.8 

2050             6,480 
        

300  
     

2,500  1.5 

2055             5,130 
        

300  
     

2,500  1.2 

2060             3,128 
        

300  
     

2,500  0.7 

2065             1,778 
        

300  
     

2,500  0.4 

2070                428 
        

300  
     

2,500  0.10 
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Table 7:  Buffer Pool Evacuation Durations At 5,000 cfs Outflow 
(503.9 Alternative) 

 

  

Available 
Water 

Storage 
Volume 
Between 

Elev. 490.0 
to 503.9 

Basin 
Inflow 

Basin 
Outflow

Days to Drain 
Water 

Conservation 
Volume From 
Elev. 503.9 to 

490.0 
Year (af) (cfs) (cfs) (days) 

          

1988 
           

18,990  
        

300  
     

5,000  2.0 

2008 
           

15,570  
        

300  
     

5,000  1.7 

2015 
           

14,373  
        

300  
     

5,000  1.5 

2020 
           

13,518  
        

300  
     

5,000  1.5 

2025 
           

12,663  
        

300  
     

5,000  1.4 

2030 
           

11,808  
        

300  
     

5,000  1.3 

2035 
           

10,530  
        

300  
     

5,000  1.1 

2040             9,180 
        

300  
     

5,000  1.0 

2045             7,830 
        

300  
     

5,000  0.8 

2050             6,480 
        

300  
     

5,000  0.7 

2055             5,130 
        

300  
     

5,000  0.6 

2060             3,128 
        

300  
     

5,000  0.3 

2065             1,778 
        

300  
     

5,000  0.2 

2070                428 
        

300  
     

5,000  0.05 
 
 
 
The above alternative will have the same negligible impacts on the LSAR and surrounding 
habitat as was described for the planned deviation elevation of 505.0 ft. 
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Conclusions 
 
The proposed planned deviation will have no measurable impact on the LSAR and habitat 
communities along Reach 9.  Based on existing reports, analysis, modeling and recently 
completed analysis the following conclusions can be supported; 
 

1) Prado Basin will continue to fill with sediment thereby reducing the storage volume 
of the proposed planned deviation. 

2) Buffer pool evacuation release rates and durations will decline over time as Prado 
Basin fills with sediment. 

3) Present day storm forecast models typically provide more than 24 hour advance 
notice for significant storm events affecting the tributary area and inflow to Prado 
Basin. 

4) The LSAR has been designed for release flows up to 30,000 cfs. 
5) Historical release rates of 2,500 cfs have been identified as non-damaging to 

habitat and civil infrastructure prior to any Reach 9 improvements. 
6) Reach 9 improvements will provide more than adequate protection for flows equal 

to or less than 5,000 cfs. 
7) Release rates of 5,000 cfs or less result in flow velocities less than those required 

to cause damaging erosion in Reach 9. 
8) It would take approximately 3.7 days to drain the buffer pool at a release rate of 

2,500 cfs 
9) It would take approximately 1.7 days to drain the buffer pool at a release rate of 

5,000 cfs 
10) The SARI pipeline will not be adversely affected by Prado Dam release flows 

resulting from the proposed planned deviation. 
11) No measureable deference can be ascertained in the LSAR between the 

proposed planned deviation of flood season WCWSE of 505.0 and the alternative 
WCWSE of 503.9 ft. 
 

The proposed planned deviation to allow an increase in the flood season WCWSE will 
have negligible effects on the river bed and habitat types along the LSAR between 
Prado Dam and the Pacific Ocean. 
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Scheevel Engineering greatly appreciates the opportunity to provide consulting services 
to OCWD and looks forward to working with OCWD on the next phase of this project. 
Please don’t hesitate to contact me with any questions you might have.   
 
Sincerely, 
Scheevel Engineering, LLC 

 
      
Nate Scheevel, P.E. 
Owner/Principal 
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1.0 INTRODUCTION 
Orange County Water District (OCWD), through HDR Engineering, Inc. (HDR), commissioned Golder 

Associates (Golder) to perform sediment transport modeling for the Prado Dam Sediment Management 

Demonstration Project Engineering Analysis. A one-dimensional sediment transport model was 

developed to address the following primary questions related to reaching the primary project goals: 

1. What is the anticipated spatial and temporal distribution of deposited, sand-sized 
replenishment materials in the Lower Santa Ana River (LSAR)? 

2. Could the proposed project replenish beach sand? 

3. How does the proposed project affect riparian habitat in the LSAR? 

4. Could the proposed sediment augmentation project change the gradation of the LSAR 
bed material in the groundwater recharge reach?  

Issues of secondary interest, to be evaluated by the sediment transport modeling, include the following: 

1. Do the silt- and clay-sized sediments move through the LSAR? 

2. Could the proposed project increase flooding potential, particularly downstream of I-405 

3. Would the project result in increased maintenance requirements at diversion structures? 

4. Could the proposed project lessen the effects of channel degradation at Featherly Park? 

5. Could the project result in increased scour potential at the levees in the LSAR? 

6. What are the measurable effects at critical structures within the LSAR? 

7. Could the proposed project result in increased river degradation at the Santa Ana River 
Interceptor (SARI)?  

This report appendix is a revision to the appendix submitted by Golder in February 2011 (Golder 2011). 

This revision is required due to channel improvements made in the upstream reach of the LSAR. A new 

HEC-RAS geometry file was created to reflect the channel improvements and provided to Golder in April 

2014. 

Due to the lack of measured sediment discharge and geometric data over time, the model cannot be fully 

calibrated to historic conditions. The model was calibrated to the extent practical based on observations 

during a geomorphic assessment (Attachment A) and information contained in previous reports. However, 

the model represents what Golder expects will happen in the river during the scenarios modeled and the 

model can be used to identify areas of potential risk that can be monitored during the demonstration 

project. The model can be calibrated to observed conditions during sediment re-entrainment at a later 

date. 

  



 
July 2014 2 1300314 

 

 

I:\13\1300314\0400\Appendix B\2014.07.14\1300314 RPT-FNL OCWD_Prado_APP-B 14JUL14.docx  

THIS PAGE INTENTIONALLY LEFT BLANK 

  



 
July 2014 3 1300314 

 

 

I:\13\1300314\0400\Appendix B\2014.07.14\1300314 RPT-FNL OCWD_Prado_APP-B 14JUL14.docx  

2.0 METHOD AND ASSUMPTIONS 
The US Army Corps of Engineers (USACE) Hydrologic Engineering Center River Analysis System (HEC-

RAS) Version 4.1 released January 2010 was chosen to aid in this analysis. The study used both the 

hydraulic and the sediment transport modules within this software. 

The basic requirements for hydraulic calculations in HEC-RAS are channel cross sectional geometry, 

Manning’s n-values for the cross sections, riverbank locations, and distances between the cross sections, 

flow information, and flow boundary information. Additional information is required to model bridges and 

weirs. The HEC-RAS sediment transport module calculates transport capacity for non-cohesive and 

cohesive soils using hydraulic variables (velocity, flow depth, and shear stress) and sediment properties. 

2.1 Geometry 
Two geometries have been modeled for this project. The original input geometry used in the 60% design 

report submitted in February 2011 was obtained from the USACE (Golder 2011). This geometry was 

broken into two reaches that the USACE developed into two HEC-RAS models to study the effects of 

different flood events. One model incorporated the reach from Prado Dam downstream to Weir Canyon 

Road, and the second model continued from Weir Canyon Road to the Pacific Ocean. Golder combined 

the two existing model reaches to create a continuous model from Prado Dam to the Pacific Ocean. The 

second geometry was updated due to construction in Reach 9. 

Due to construction of channel improvements in Reach 9 downstream of Prado Dam, the geometry was 

updated to reflect the changes in the upper reach of the HEC-RAS model. Golder obtained the updated 

geometry in April 2014 and updated the modeling using the new geometry.  

Both geometries evaluated were similar. Over the entire reach, 37 bridges are present, ranging from small 

pedestrian, bicycle, and railroad bridges to multi-lane major freeway bridges. Based on available aerial 

imagery, the geometry of the existing USACE models appear accurate, except for three structures. The 

project team added two inflatable rubber dam structures built in 1993, as well as a small grade control 

structure within the Riverview Golf Course. 

The channel generally has three distinct geomorphic reaches shown in Figure B-1 and Table B-1. The 

first geomorphic reach commences near Prado Dam and ends at North Weir Canyon Road. It is a natural 

channel with braided and meandering patterns, and a relatively steep longitudinal slope when compared 

to the remainder of the LSAR. The overbanks are fully vegetated, indicating possible vegetation 

encroachment after the dam was constructed. Manning’s n values for this reach vary from 0.034 to 0.040 

for the main channel and from 0.05 to 0.070 for the overbanks in this reach. 
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Table B-1 River Station Boundaries of the Three Geomorphic Reaches 

Geomorphic Reach River Station Boundaries 

Upper Reach 162302-120325 
Recharge Reach 120325-59930 
Lower Reach 59930-760 

 
Figure B-1 Location Map 
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The second geomorphic unit is the groundwater recharge reach, extending from North Weir Canyon Road 

to the Garden Grove Freeway. This section has a natural bed, but its banks have been significantly 

modified. The river in this reach is contained within a regular, trapezoidal channel with a bottom-width of 

about 325 feet. Several drop and grade-control structures were constructed in this reach to maintain the 

river slope and prevent undue degradation. Temporary T&L, named for the shape of the levees 

resembling the letters “T” and “L”, and “racetrack” levees constructed by OCWD to enhance infiltration of 

water into the riverbed (Figure B-2) are also present in the recharge reach. These temporary structures 

are designed to slow down low flows and allow more infiltration. They are washed away during high flows 

and were therefore not incorporated in the HEC-RAS model. 

Flow diversion structures located in this river reach divert flows to adjacent infiltration ponds. Two of these 

structures are inflatable rubber dams that were built in 1993 near stations 103085 and 85000. They are 

approximately 7’ high when inflated. These dams are fully inflated during the storm season when flows 

are less than 500 cfs. When flows are between 500 and 2,000 cfs they will be partially inflated, and when 

flows exceed 2,000 cfs they are fully deflated removing the obstruction to the flow in the river. However, 

water is still allowed to be diverted through open gates. The HEC-RAS model geometry is broken at these 

inflatable dams to allow for a rating curve to be used to simulate the operation of the dams to properly 

analyze the sediment transport at these locations. Infiltration and other small diversion points are modeled 

throughout this reach as well. 

The Carbon Canyon Diversion Channel flows into the Santa Ana River in this reach, just downstream of 

North Glassell St. Currently the flow magnitudes corresponding to the modeled outflows from Prado Dam 

from this channel are unknown. Other small inflow points along this reach convey flows back to the river 

from the adjacent infiltration ponds. Numerous storm drains are present along the lower stretches of this 

reach. Again, the flow contributions corresponding to the modeled flows are unknown. The Manning’s n 

value is set at 0.030 for the majority of the sections and 0.050 for sections representing the drop 

structures. 
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Figure B-2 Example of T&L Levees 
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The final geomorphic reach is located between the downstream end of the recharge reach (downstream 

of the State Highway 22) and the Pacific Ocean. This reach has a mild, longitudinal slope and much of the 

channel geometry has been modified. From just upstream of 17th Street to just upstream of I-405, the 

channel has a trapezoidal shape with concrete lined sides and bottom. Downstream of this point to just 

upstream of Adams Street the channel changes to a rectangular channel with concrete lined sides and 

bottom. Downstream of this point to the PCH the channel takes on a natural soft bottom with concrete 

lined levees. The extreme downstream reach of the Santa Ana River between the PCH and the Pacific 

Ocean has natural sides and bottom and is prone to periodic sediment deposition. 

Santiago Creek enters the Santa Ana River at the beginning of this reach, and one more major ditch 

discharges water into the river near the end of the reach, just downstream of the Victoria St. Bridge. The 

reach has one grade control structure that was not present in the original USACE version of the model. 

The model used in this study contains this structure. The exact geometry of the grade control structures is 

not known at this time. Therefore, its geometry was assumed. It has been located near the beginning of 

this reach just downstream of the Santiago Creek confluence. The Manning’s n value for the channel bed 

is set at 0.030. At the drop structures, it is set at 0.050. The Manning’s n value for the concrete-lined 

section was set at 0.014. 

2.2 Hydrology 
The flow from Prado Dam, controlled by USACE, is the only inflow hydrology used in the HEC-RAS 

model. Inflows from the catchment downstream of Prado Dam have not been included in the model at this 

point. Tetra Tech and HDR (2010) indicate that the watershed area contributing to the Santa Ana River 

downstream of the dam is two orders of magnitude smaller than the watershed area upstream of Prado 

Dam. Neglecting flows from the downstream part of the catchment is therefore deemed reasonable. 

Historical daily flow data from Prado Dam is available from 1980 through the beginning of 2010. These 

flow records were analyzed to establish five pulse flow scenarios. The pulse flows will be used to model 

sediment re-entrainment downstream of the dam to augment sediment loads in the SAR. These 

sediments will be dredged from the Prado Basin and will be placed just downstream of the dam prior to 

re-entrainment. It is assumed for the purpose of this report that when the pulse flows are released from 

the reservoir the augmentation sediment will be introduced into the river for conveyance downstream. The 

pulse flow magnitudes that were selected are 500, 750, 1250, 2,000 and 5,000 cfs. They will be released 

under controlled conditions over periods of several days until all the augmentation sediment has been re-

entrained. In order to determine the fate of the augmented sediment after it has been re-entrained into the 

river by the pulse flows it was necessary to develop representative flow records in the river for use after 

the augmentation period simulation. 
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The historical daily flow data were therefore further analyzed to identify water years representing 75% 

(Wet), 25% (Dry), and 50% (Median) exceedance water years from October 1 to September 30. The flow 

records successively representing these conditions are the water years 2002/2003 (wet), 1987/88 (dry), 

and 1999/2000 (median).The corresponding flow records are shown in Figure B-3 through Figure B-5 

below. These flows were added after the pulse flows to create one year of historic daily flow data for use 

in the simulations. Each of the flow series covers a period of a little over one year, commencing with a 

pulse flow followed by the full year of average annual daily flow series. The flow and sediment time series 

used in the various HEC-RAS simulations are contained in Figures B.B.16 to B.B.57, attached to this 

appendix.  

 
Figure B-3 Wet Year Flow Hydrograph 
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Figure B-4 Dry Year Flow Hydrograph 

 
Figure B-5 Median Year Flow Hydrograph 
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Operating procedures for the inflatable dams previously mentioned leads to the diversion of all flow in the 

river when the flow from Prado Dam is less than 500 cfs. As shown in Figure B-3 through Figure B-5 there 

are very few times throughout the year where there will be flow in the river below the recharge reach in all 

three flow scenarios modeled.  

2.3 Sediment 
The sediment file provides the model with sediment data required for execution of the sediment transport 

simulations. It contains the properties of both bed material and incoming sediment loads. Sediment grain 

sizes, grain size distributions, sediment mass density, porosity of deposited sediment, bed material 

properties, and sediment loads flowing into the river are contained in the input files. For this study, the 

natural sediment load and sediment augmentation load were expressed in tons per day. The magnitude 

of the natural sediment load into the system was specified using a rating curve relating water flow and 

sediment load. The augmentation load was specified as a percent concentration in the flowing water.  

Cohesive soils are simulated using either non-cohesive sediment transport assumptions (i.e., using the 

same equations to estimate cohesive sediment transport as are used to estimate non-cohesive sediment 

transport) or by making use of equations developed by Krone (1962) and Parthanadias (1962), which 

specifically addresses cohesive sediment erosion, deposition and transport properties. When using the 

cohesive sediment transport equations by Krone and Parthanadias it is usually necessary to perform 

specialized testing. In this study, it was assumed that the cohesive sediments can be simulated using 

non-cohesive sediment transport equations. It is noted that this approach may significantly overestimate 

the transport of cohesive sediments. 

Several equations are available in HEC-RAS to calculate sediment transport, bed sorting, and fall 

velocity. The equation used in the model is selected on the sediment input screen. Bed sorting 

calculations are required to simulate how the bed material composition may change over time. For 

example, if the bed material becomes coarser due to the preferential removal of fine material it may 

become armored. Once armored it protects the sub-surface sediments and limits the amount of sediment 

that can be removed from the riverbed for transportation. The fall velocity of the sediment is required to 

determine its mobility, i.e., how easy is it to settle the material and to re-entrain it once settled on the 

riverbed.  

For this analysis the Engelund-Hansen sediment transport function, the Exner sorting equation, and the 

Rubey fall velocity equation were selected. The Engelund and Hansen (1967) total load equation was 

selected because of its simplicity and suitability to calculate sediment transport in sandy river conditions. 

The equation is a stream-power based relationship using commonly available parameters (e.g., grain 

size, flow velocity and bed shear stress). It has been identified as one of the most accurate total load 

sediment transport equations for a wide range of non-cohesive sand sizes (HEC-RAS 2010). Annandale 
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(2007) showed that the Engelund and Hansen (1967) equation responds appropriately as a total load 

predictor to changes in total turbulence as opposed to only responding to changes in near-bed turbulence 

(bed load) or only to turbulence in the water column above the near-bed region (suspended load).  

The Exner sorting equation is effective in predicting armoring of the bed material. For this reason, it was 

selected for the Santa Ana River where armoring has already been found to occur in some river reaches. 

The Rubey fall velocity method is suitable for silt, sand, and gravel sizes with specific gravities of around 

2.65, similar to materials found in the Santa Ana River.  

One of the limitations of the HEC-RAS sediment transport modeling software is that specification of only 

one sediment gradation per cross section is allowed. This means for example that differing gradations 

cannot be specified for the surface layer and the sub-surface layer at one particular cross-section. This is 

an important observation because the sediment properties on the surface and sub-surface often differ 

especially if the channel has armored.  

2.4 Quasi-Unsteady Flow 
The quasi-unsteady flow file is used to define a flow hydrograph for the HEC-RAS model. The flows are 

entered as a flow series for a specified duration and are the upstream model boundary condition. A 24-

hour duration was used to represent the daily flows. This means that the daily discharges were held 

constant for periods of 24 hours. Therefore, one year of daily flow data consists of 365 (or 366 in a leap 

year) different daily flow values.  

The computational increment is specified as part of the flow series. This increment determines how often 

calculations are performed. For example, a computational increment of one hour means that a 

computation is carried out every simulated hour. Therefore, the calculations are repeated 24 times for 

every simulated day if the computational increment is one hour. The model is extremely sensitive to this 

parameter. Long increments can result in model instability, while very short increments may result in more 

stable models but require very long run times. This parameter was used in model calibration, which is 

discussed in the next section.  

The tide elevation at the Santa Ana River/Pacific Ocean interface was set as the downstream boundary 

condition. The temperature of the river water must be specified for calculating sediment particle fall 

velocities. A constant water temperature of 55 degrees Fahrenheit was used for all simulations. 
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3.0 MODEL CALIBRATION 
Due to the lack of measured sediment discharge and geometric data over time, the model cannot be fully 

calibrated to historic conditions. The model was calibrated to the extent practical based on observations 

during a geomorphic assessment (Attachment A) and information contained in previous reports. However, 

the model represents what Golder expects will happen in the river during the scenarios modeled and the 

model can be used to identify areas of potential risk that can be monitored during the demonstration 

project. The model can be calibrated to observed conditions during sediment re-entrainment at a later 

date. 

Before baseline and predictive analyses can be performed, the HEC-RAS model must be calibrated for 

existing conditions to ensure the model is capable of predicting natural conditions in the river. For this 

calibration many different scenarios were modeled, combining different computational increments, flows, 

tidal influences, sediment concentration, incoming sediment gradation, geometry specifications, bed 

material gradations, allowable depths of scour, and boundary conditions. The project team developed 

approximately 200 models before developing a calibrated simulation. It should be noted that calibration 

was conducted on the model before improvements to Reach 9 were made. The new geometry obtained in 

April 2014 did not affect model calibration results. 

Mathematical models that are used to forecast morphologic behavior of rivers are based on numerous 

assumptions. A systematic approach to model development and calibration is therefore required. The 

project team employed a three level approach to address these needs, consisting of a geomorphic 

assessment (Attachment A), basic hydraulic and sediment analyses, and detailed sediment transport 

modeling supported by a sensitivity analysis. In honoring this approach, the HEC-RAS sediment model 

development for this project commenced with a field trip to investigate river characteristics. This was 

followed by basic hydraulic and sediment transport analyses, which was accompanied by systematic 

model development.  

The criterion used to calibrate the HEC-RAS model is based on the Santa Ana River morphology between 

Prado Dam and the Pacific Ocean. Aerial imagery, field observation, channel geometry and bed material 

data was used to assess its morphologic stability, which indicated a “quasi-equilibrium” condition. This 

means that the river experiences only minor morphologic channel changes.  

The objective function thus established reflects the present degree of stability of the river. This means that 

the model parameters that were finally selected were those that reasonably produce a model representing 

a quasi-equilibrium condition.  
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3.1 Computational Increment Sensitivity Analysis 
As previously stated, model stability is very sensitive to the computational increment. For the calibration 

runs, computational increments ranged from 15 minutes to 24 hours. It was determined that a 30-minute 

computational increment provided the best balance between model stability and run time.  

3.2 Flow Analysis 
After analyzing the historical flow data, a hydrologic year from March 23, 1980 to March 22, 1981 was 

chosen for the calibration runs. This year was selected because it contains higher than average flows for 

approximately the first month of the hydrologic year, which is useful for introducing sediment to the 

system. This flow series was only used in the model calibration. As stated previously, there is not enough 

data over time to perform a typical calibration using long-term water flow, sediment flow, and geometric 

data. This flow series is used to ensure the model represents the quasi-equilibrium conditions observed in 

the river. As discussed in the Hydrology section above, statistical analysis was performed to determine a 

wet, dry, and median water year to be used in the base and predictive case model runs that are 

discussed in Sections 4.0 and 5.0 below. 

3.3 Tidal Influences 
Multiple tide elevations were simulated to determine its effect on erosion and deposition in the lower 

reaches of the Santa Ana River. Stages of 0, 2, 4, and 8 feet above mean sea level were analyzed. The 

sensitivity analysis revealed that tidal elevations indicate that the tides have a significant impact on 

sediment deposition in the most downstream reach of the river. However, when viewed in terms of the 

total amount of sediment transported through the system it is deemed to have fairly minor effects. The 

difference in sediment deposition over this tidal range is about 500 tons (Figure B-10) which is a very 

small percentage of the total re-entrained sediment load. This finding led to the selection of a constant 

tide level of 0 feet. This was used in both the baseline and predictive analyses.  

3.4 Sediment Load 
The natural sediment load in the river was calculated using the USACE rating curve from Figure 4.1 in the 

GDM (USACE 1988). The relevant equation is: 𝑄𝑠 = 0.003𝑄𝑤1.42. Select paired water and sediment flows 

are shown below in Table B-2. 
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Table B-2 Paired Water and Sediment Flows 

Qw (cfs) Qs (tons/day) 

100 2.1 
250 7.6 
500 20.4 
1,000 54.6 
2,000 146.1 
5,000 536.6 

The rate by which augmented sediment can be introduced into the river was estimated by conducting a 

sensitivity analysis. Concentrations of augmented sediment introduced into the river were analyzed for 

0.25%, 0.5%, 0.75%, and 1%. No significant difference in the sediment transport characteristics was 

observed. It was therefore decided to assume that the augmented sediment can be introduced into the 

Santa Ana River at a concentration of 1%. This allowed calculation of the amount of pulse flow water 

needed to re-entrain 500,000 yd3 of sediment into the Santa Ana River.  

3.5 Incoming Sediment Gradation 
An incoming sediment gradation was calculated by taking the average of the two samples collected for 

each of the three boreholes (B3, B12, and B16) for a total of six samples taken from Prado Basin in 

March 2010. The percent passing for each size fraction was averaged across the six samples to develop 

the incoming sediment gradation. This gradation is classified as fine sand and is assumed to be the 

material that will be dredged from the Prado Basin and re-entrained to the Santa Ana River downstream 

of Prado Dam. Figure B-6 shows the assumed gradation for the calibration, natural, and augmented 

sediment load. It is recommended that additional samples are taken in the recommended dredging area 

using continuous sampling techniques to obtain a better representation of sediment that will be dredged 

and re-entrained downstream. 

  



 
July 2014 18 1300314 

 

 

I:\13\1300314\0400\Appendix B\2014.07.14\1300314 RPT-FNL OCWD_Prado_APP-B 14JUL14.docx  

THIS PAGE INTENTIONALLY LEFT BLANK 

  



 
July 2014 19 1300314 

 

 

I:\13\1300314\0400\Appendix B\2014.07.14\1300314 RPT-FNL OCWD_Prado_APP-B 14JUL14.docx  

 
Figure B-6 Incoming Sediment Load Gradation 
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3.6 Geometry Specifications 
The model calibration required sensitivity analyses related to model geometry. The geometric sensitivity 

analysis considered interpolated cross sections and development of sediment pass-through nodes. The 

models originally developed by the USACE and obtained in April 2014 used several interpolated cross 

sections throughout the length of the study reach. For steady flow computations (without sediment 

transport), this can increase model stability. However, for sediment transport computations major 

instabilities can occur when multiple interpolated cross-sections are used in reaches with constant slopes 

and cross sectional geometry. Therefore, most of the interpolated sections were removed from the model. 

Pass-through nodes can be valuable when analyzing sediment transport systems, because they prevent 

sediment from depositing or eroding. During model calibration, several locations were experiencing large 

deposition rates that did not reflect conditions observed in the field. In some cases, these deposition 

areas led to model run failure. As such, pass-through nodes were added to reflect observed quasi-

equilibrium conditions. Locations where implementation of this approach was necessary usually included 

areas near bridges or drop structures. Several pass-through nodes were used in the final calibration of 

the model and remain in the base case and predictive assessments.  

3.7 Bed Material Gradations 
Several sediment samples in the Santa Ana River below Prado Dam were collected in 2008. These 

samples and the resulting gradations were used in the calibration analysis. It is noted that the HEC-RAS 

model allows specification of only one gradation per cross section. It was therefore necessary to select 

one sample at cross sections where more than one gradation was available. In such cases, to be 

consistent, Golder selected the sample gradation that was taken in the thalweg (i.e., the deepest part of 

the river channel). Table B-3 relates sample points and the corresponding cross sections (also see 

Figure B-1). The gradations of the sediment collected at each sample point are presented in 

Attachment B. 
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Table B-3 Sample Point Number and River Station 

Sample Point River Station 

SS10R 152780 
SS9R 147873.3 
SS5RSur 139329.3 
SS4RSur 132453.7 
SSER 124611.3 
RR1RSur 102000 
RR2RSur 97200 
RR3RSur 92300 
RR4RSurThal 87400 
RR5RSurThal 80700 
RR6RSur 74969 
RR7RSur 69346 
RR8RSur 56947 
SARSAR 53330 
SARADAR 19400 

3.8 Allowable Depths of Scour and Erodible Bed Limits 
HEC-RAS allows a set of maximum scour depths and erodible bed limits (horizontal extents of allowable 

scour) to be input that may be applied during any one simulation. This can be used as a calibration factor 

to ensure that the simulated bed scour depths resemble observed scour. A sensitivity analysis was 

conducted for the SAR model to determine the value of the maximum allowable simulated scour depth for 

each simulation. The scour depth limits that were tested ranges from 0 to 6 feet. The bank stations were 

used as boundaries for the erodible bed limits. 

In all the sensitivity runs conducted, the maximum selected scour depth was achieved at many locations 

within a short amount of time. This implies that the model calculates scour depths of up to 6 feet within a 

year. Field observations reveal that the river has not historically degraded at a rate of 6 feet per year in 

any location, which indicates that the simulated scour depths from these sensitivity model runs do not 

represent actual field observations.  

The Tetra Tech and HDR (2010) scour study of the SARI indicates an average observed scour depth of 

6.7 feet over 30 years, implying an average annual rate of about 0.25 feet per year. Golder therefore used 

this value, i.e., 0.25 feet per year, as the maximum allowable scour depth that could be applied at any 

location for the simulations conducted (duration = 1 year). No scour was allowed in the concrete lined 

sections or in the sections representing drop structures. It is understood that “forcing” the model to a 

maximum allowable depth of scour does not necessarily represent model calibration, however, as 

previously mentioned, the goal of the calibration is to replicate the quasi-equilibrium condition observed in 
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the field. The bank stations remain as the erodible bed limits throughout the base case and predictive 

model runs. 

3.9 Calibration Summary 
The sediment model was calibrated to the extent possible using available information taking the following 

into account: 

 The flow data used for calibration is represented by flows for the hydrologic year 1980. 

 The computational increment was set at 30 minutes, balancing the need for model 
stability and run-time requirements.  

 Many interpolated cross-sections were removed from the original USACE models to 
improve model stability for sediment transport simulations.  

 Based on the sensitivity analysis it was decided to set the average tide elevation at the 
Pacific Ocean at 0 feet.  

 The cross sections along channelized portions of the river channel are trapezoidal with 
flat beds. Therefore, no minor channels, bars, islands, or other geomorphic features are 
included in those reaches. 

 The temporary T&L levees and “racetrack” levees in the recharge reach, constructed of 
sand, were not simulated. These features fail rapidly during large flow events and are not 
considered to affect sediment discharge.  

 Hydraulic structures such as bridges and drop structures were defined as pass-through 
features. This means that sediment was not allowed to deposit at these structures. If this 
was not done the Exner equation would have incorrectly calculated unrealistic values of 
scour or deposition that has not been observed.  

 Based on the history of the Santa Ana River since construction of Prado Dam, the scour 
limit was set at 0.25 feet. This means that the maximum calculated scour allowed at any 
cross-section is 0.25 feet for the entire simulation period. Erodible bed limits were set 
using bank stations from the model. 

 The natural sediment load was calculated using a sediment-rating curve developed by 
the USACE for the SAR.  

 The gradation of sediments originating from Prado Dam was determined using the 
samples collected by Golder from three boreholes in the Prado Basin during March 2010. 

 The bed-material sediment gradations specified at each section represent sediment 
properties of the bed in the thalweg of the river (i.e., the lowest cross-sectional elevation).  

 The magnitude of the augmentation load and the amount of water required to re-entrain 
the sediment into the river were determined by assuming a 1% sediment concentration.  

 The Engelund and Hansen equation is used to estimate the sediment transport capacity; 
the Ruby equation to calculate fall velocities, and the Exner equation to calculate bed 
sorting. 

 Lateral inflows and diversion of flows to OCWD’s infiltration ponds have been omitted. 
The project team believes that such omission does not significantly affect the simulation 
results as it relates to transport of the augmented sediment.  
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Following the demonstration project, the model will be updated with data obtained during sediment re-

entrainment. 

3.10 Calibration Results 

3.10.1 Upstream Geomorphic Reach  
The upstream reach is located between River Stations 160818 and 120325 Currently, Prado Dam acts as 

a sediment trap resulting in only suspended, fine-grained sediment released into the downstream reach. 

This creates sediment-hungry water, which has led to river degradation. Although the river channel in the 

upstream segment historically experienced incision, conditions have stabilized somewhat due to channel 

armoring. The channel is deemed to be in a quasi-equilibrium condition as reflected by the model result 

presented in Figure B-7, indicating no substantial net degradation or aggradation.  

 
Figure B-7 Cumulative Sediment Passing Along the Upper Segment 
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3.10.2 Recharge Reach 
The recharge reach is located between River Station 120325 and 59930. The sediment transport capacity 

in the recharge reach is large compared to the natural sediment supply, indicating potential degradation. 

However, the grade control structures and, in particular, the drop structure constructed in 1993 retain a 

measure of quasi-equilibrium in this reach. The rubber dam structures, when inflated, ponds water, and 

results in large amounts of deposited sediment upstream of it. The captured sediment sizes range from 

silt to gravel with the highest amount of deposition by weight occurring with very fine to medium sand size 

fractions. During model calibration, it was assumed that the existing rubber dam was fully inflated 

throughout the model run. Therefore, it may lead to greater amounts of deposited sediment throughout 

the recharge reach. Figure B-8 is an overview of the entire section illustrating the significant deposition of 

sediment just upstream of the rubber dam structure for the calibration run1.  

  

                                                      
1 Note: For the graphs representing hydraulics and sediment transport characteristics, the abscissa represents the upstream end 

of the river to the right and the downstream end to the left. Therefore, if the amount of cumulative sediment is lower on the left 
hand side of the graph than on the right hand side, it means that sediment must have deposited (or removed) within the reach. 
Negative slopes of curves on the graph indicate erosion of the riverbed or addition of sediments, while positive slopes of curves 
on the graph represent deposition of transported sediment or removal of sediments.  
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Figure B-8 Reduction in Sediment Load near the Inflated Rubber Dam Structure 
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3.10.3 Lower Geomorphic Reach 
The lower geomorphic reach is located between River Stations 59930 and 760. The section between 

station 53380 and station 19400 is concrete-lined. At section 22050, the slope of the channel changes 

and becomes milder.  

Excess sediment transport capacity exists in the reach upstream of section 22050. This is evidenced by 

the almost horizontal slope of the mass cumulative sediment curve upstream of the slope change (i.e., to 

the right of the note indicating the slope change on Figure B-9) and by the bare concrete channel bed 

throughout that reach as observed in the field. Downstream of section 22050 sediment deposition occurs 

(evidenced by the positive slope of the cumulative mass plot to the left of the note indicating the slope 

change location in Figure B-9). This deposition is due to the natural reduction in riverbed slope, continuing 

up to about station 6656. Downstream of this station tidal influence significantly affects sediment 

transport. Figure B-10 illustrates that, for assumed zero tidal elevation, significant sediment deposition is 

evidenced by the sudden drop in cumulative sediment mass. Such deposition of sediment is observed in 

the field, confirming the model result. Figure B-10 illustrates the effect of the tide elevation on sediment 

deposition downstream of section 22050 for other tidal surface elevations of 0, 4, and 8 feet. 
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Figure B-9 Cumulative Sediment Passing Along the Lower Segment 

 
Figure B-10 Effect of Different Tide Elevation on Sediment Deposition 



 
July 2014 28 1300314 

 

 

I:\13\1300314\0400\Appendix B\2014.07.14\1300314 RPT-FNL OCWD_Prado_APP-B 14JUL14.docx  

3.11 Hydraulics 
A riverbed will degrade or aggrade depending on the relative balance between sediment transport 

capacity and the amount of sediment available for transport. If the sediment transport capacity is greater 

than the amount of sediment within the river, the riverbed will erode and, therefore, degrade. If the 

sediment transport capacity of the flowing water is not large enough to transport the available sediment, 

sediment in the water column will fall out and could lead to aggradation of the riverbed. This process is 

not dictated by a single flow, but is a cumulative effect of multiple flows within the river. 

One way of expressing the relative magnitude of the sediment transport capacity of the flowing water is to 

relate it to flow velocity, which can be quantified by making use of the Hjulstrom Curve (Hjulstrom 1935). 

From that curve, it is possible to identify ranges of flow velocities that will mobilize varying sediment sizes. 

Figure B-11 and Figure B-12 illustrate potentials to erode and deposit different particle sizes along the 

Santa Ana River reach. 

Figure B-11 illustrates that gravel is expected to mobilize for all the simulated flows in the concrete 

channel in the lower geomorphic reach. For flows greater than 5,000 cfs, cobbles will erode in the 

concrete reach. The conditions in the recharge reach are different, and gravel will erode when flows are 

greater than approximately 250 cfs. Velocities are not high enough to erode cobbles for any of the 

modeled flow in the recharge reach. In the canyon reach, the erosion potential varies by cross section. 

However, in many locations mobilization of gravels may occur for all modeled flow events. 

Anticipated sediment deposition form an important part of this study. Its characteristics may be gleaned 

from Figure B-12, which indicates that the potential for gravel and cobbles to deposit in the recharge 

reach is greater than in the upstream and lower geomorphic reaches. However, it is noted that finer 

materials, i.e., finer than medium gravel-sized material, are not likely to deposit in this reach. This 

observation provides a guideline on how the recharge reach might be managed to maximize sediment 

deposition.  
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Figure B-11 Susceptibility to Erode Based on Steady Flows 

 
Figure B-12 Susceptibility to Deposit Based on Steady Flows 
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Figure B-13 illustrates Froude Number vs. river station to assist in better understanding the flow regime. 

Froude numbers in excess of 1 represents super-critical or shooting flow, while those less than one 

represent sub-critical or tranquil flow. It is noted that the river sections with natural erodible riverbeds are 

generally sub-critical, with the average Froude number in the recharge reach approximating about 0.4. 

The evenly spaced peaks in Froude number in the recharge reach represent flow conditions at the grade 

control structures and are localized. Some of the peaks in the other sections may occur in the general 

vicinity of bridges. 

The Froude number in the concrete channel approaches and even exceeds critical flow conditions for 

most discharges. It averages about 0.75 to 0.80 in the concrete channel reach, indicating unstable and 

dangerous flow conditions. High Froude numbers in the concrete channel exceed values of 2, indicating 

very rapid flows with high sediment transport capacity. 
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Figure B-13 Froude Number Summary Based on Steady Flows 
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4.0 BASELINE ASSESSMENT DOWNSTREAM OF PRADO DAM 
Using the calibrated model parameters set forth above, baseline scenarios were simulated to develop 

understanding of system characteristics. The baseline model consists of the following: 

 Geometry: Calibrated model geometry 

 Hydrology: The three selected hydrologic sequences, representing dry, median and wet 
years 

 Sediment: Sediment loads were calculated using the rating curve developed by the 
USACE (1988) for each of the three water year flow series analyzed 

For the base case, pulse flows that will be used to re-entrain sediment were not modeled. Therefore, only 

the three water year flow series were used in the simulations to analyze base case conditions. The 

sediment load used is only the natural sediment load coming from Prado Dam during these three flow 

series. The inflow hydrographs and sediment loads used for the wet year base case scenario is presented 

in Attachment B (Figure B.B.16 and B.B.17). The dry year is shown in Figures B.B.28 and B.B.29 and the 

median year is shown in Figures B.B.40 and B.B.41. 

4.1 Results 

4.1.1 Cumulative Mass 
For each of the three baseline models the cumulative mass flowing into each section vs. river station was 

plotted by particle size at the end of the year. Those plots are shown in Attachment C (Figure B.C.1 to 

Figure B.C.3). The three plots are vastly different in volumes of sediment being carried through the 

system; however, locations where deposition or erosion occurs are generally consistent between the 

three models. Three main deposition points are present in each model for all size fractions. One is an 

inverse slope just upstream of Weir Canyon Rd. (station 121000), another is an inverse slope just 

downstream of the Talbert Ave. Bridge (station 29000), and the third is the tidal zone. 

The model results indicate that, in general for the wet year model, the sand load continues to increase in 

a downstream direction until approximately the end of the recharge reach with a major deposition at the 

inverse slope at Weir Canyon Road. From the end of the recharge reach onward, the sand load roughly 

remains constant until the inverse slope at the Talbert Ave. Bridge. The sand load increases again until it 

eventually reaches the tidal zone, where it deposits. 

For the dry year model, sand moving through the system follows the same pattern as far as deposition 

areas as the wet year model except that the maximum sand load occurs upstream of the rubber dam at 

the Five Coves. From this point, it gradually deposits to the end of the recharge reach and stays fairly 

constant until it encounters the inverse slope at the Talbert Ave. Bridge. The median year model is very 
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similar to the wet year model as far as sand load pattern and depositional areas but is much lower in 

volume.  

For all three base models, the gravel load increases downstream of the Weir Canyon Rd. and remains 

fairly constant throughout the recharge reach before gradually depositing throughout the lower 

geomorphic reach. 

Cobbles are only transported in the upstream geomorphic reach in all models. Silt particles in suspension 

remain consistent in the upstream and recharge reaches and gradually deposit throughout the lower 

reach. About the same volume of silt particles incoming to the upstream reach are transported to the 

ocean. Clay particles are transported throughout the entire reach, although the volume is relatively small. 

4.1.2 Degradation and Aggradation  
Total erosion and deposition for the three base case models is shown in Figure B-14 through Figure B-16 

for the base case scenarios. From an overall point of view, it is noted that the general trend within and 

upstream of the recharge reach resembles degradation for the wet, dry, and median year scenario. The 

upstream geomorphic reach shows erosion hovering around the 0.25-foot degradation limit input to the 

model. Deposition occurs in all three models between Gypsum Canyon Rd. and a local road at the Green 

River Golf club in the upstream reach at station 147000. Deposition in this area is not apparent from the 

cumulative mass figures described in Section 4.1.1. Locally sediment deposits of between 0.5 and 

1.5 feet occur in the recharge reach, depending on the run. The concrete lined channel experiences no 

simulated scour (as expected). Deposits occur in the downstream reach again with depositions of 1 to 

3.5 feet at the Talbert Avenue Bridge. Tidal influences cause another deposit of less than 1.0 foot.  
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Figure B-14 Total Erosion or Deposition for the Wet Year Base Case 

 
Figure B-15 Total Erosion or Deposition for the Dry Year Base Case 
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Figure B-16 Total Erosion or Deposition for the Median Year Base Case 
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5.0 PREDICTIVE ASSESSMENT 
The predictive assessment was used to evaluate the effects of augmenting sediment loads by introducing 

500,000 yd3 of sediment into the SAR. 

5.1 Location of Sediment Introduction 
Locations and methods to introduce the augmented sediment load are still under consideration. From a 

modeling point of view, it is assumed that the sediment will be introduced into the SAR at a location just 

downstream of Prado Dam. 

5.2 Sediment Concentration 
The sensitivity analysis revealed that minor changes in depositional patterns occurred when using 

alternative initial sediment concentrations of 0.25%, 0.50%, 0.75%, and 1% at the point where the 

sediment is introduced. Based on engineering judgment, it was deemed reasonable to assume that a 

sediment concentration of 1% would be appropriate for the re-introduction of sediment. This is a 

conservative assumption, based on engineering judgment, of a sediment concentration that will not cause 

sediment to fall out of suspension immediately after re-entrainment and create a dam in the river. As this 

assumption may affect acceptable levels of sediment concentration in the river water it may be varied to 

optimize the project. 

5.3 Hydrology and Sediment Augmentation  
The historical flows range between 100 and 5,000 cfs. The hydrology used for the predictive runs are the 

same years of data run for the three respective base case models with the addition of the pulse flows and 

corresponding durations added to the beginning of each run when sediment augmentation is assumed to 

take place. At this time, the pulse flow range that was used in the simulations varies: 500, 750, 1,250, 

2,000, and 5000 cfs. It should be noted that OCWD does not anticipate dam operations will be modified to 

provide pulse flows as modeled here. Sediment re-entrainment will take place throughout normal dam 

operations as flows allow for a period of 72 hours followed by a period of 24 hours without re-entrainment. 

The pulse flows with re-entrainment were modeled to show the minimum amount of time re-entrainment 

can take place and the effects on the re-entrained sediment after a reasonable amount of time of normal 

flow conditions. The natural sediment load is still assumed to be flowing from the dam during re-

entrainment flows and is added to augmented sediment loads. 

The duration of these flows was dictated by the time required to re-entrain 500,000 yd3 of sediment at a 

1% concentration by weight. The corresponding sediment load rates in tons/day, assuming a 1% 

concentration by weight, are provided in Table B-4. The estimated times required to transport 500,000 yd3 

of sediment for each of the discharges, following the 72 hours on/24 hours off re-entrainment schedule, 

are shown in Table B-5. 
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Table B-4 Sediment Load at 1% Concentration by Weight 

Discharge 
(cfs) 

Sediment Load at 1%  
Concentration  
by Weight 
(tons/day) 

500 13,620 
750 20,430 
1,250 34,050 
2,000 54,480 
5,000 136,200 

Table B-5 Durations to Deplete 500,000 yd³ of Sediment for Six Selected Discharges 

Discharge 
(cfs) 

Duration 
(days) 

500 57.4 
750 37.9 
1,250 22.4 
2,000 13.8 
5,000 5.3 

The graphs relating incoming sediment versus time are presented in Attachment B (alternate graphs in 

Figure B.B.16 to Figure B.B.51).  

5.4 Results 

5.4.1 Cumulative Mass 
The simulation results are contained in Attachment D. Figure B.D.1 to Figure B.D.15 illustrates the mass 

balance of sediment discharge over the entire length of the SAR downstream of Prado Dam. From those 

graphs, it is seen that the general progression of the cumulative sediment mass differs from the base 

case and is fairly consistent between the three yearly flow scenarios. For the base case, the simulated 

sediment load generally increases between the dam and the end of the recharge reach, except for the silt 

and clay load that remains constant throughout the model and for the cobble load that only exists over a 

relatively small distance along the upstream end of the SAR.  

5.4.1.1 Sand Load 
From Figure B.D.1 to Figure B.D.15 for the predictive case it is seen that the cumulative load of sand 

gradually decreases through the upstream reach with a large deposit at the inverse slope at Weir Canyon 

Road for all scenarios. 
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The wet year model sand load generally remains consistent through the recharge reach with discreet 

deposition points downstream of the Imperial Highway Rubber Dam (station 102000), upstream of the 

Lincoln Ave. Bridge (station 84400), and at the Garden Grove Freeway. Bridge (station 60000). In the 

lower reach, the sand load remains constant through the concrete lined reach and then deposits in the 

tidal zone. 

The sand load in the dry year models gradually decreases throughout the recharge reach with less 

noticeable discreet deposition points than the wet model. Like the wet year model, the dry year model 

sand load remains constant through the concrete lined section and deposits in the tidal zone. The sand 

load through the recharge reach in the median year model is similar to the dry year model with a gradual 

reduction in load. A large deposition area is present downstream of the Imperial Highway Rubber Dam 

(station 102000) in the median year model. In general, the lower the pulse flow at the beginning of the run 

for all water years, the more sand is deposited in the recharge reach and the less is transported through 

to the tidal zone. 

5.4.1.2 Other Sediment Size Fractions 
In general, the silt load remains consistent through all wet year scenarios with small discreet depositions 

in lower pulse flow models downstream of the Imperial Highway Rubber Dam (station 102000). The dry 

and median year models show a more gradual deposition in the silt load through the recharge reach at 

lower pulse flows. Higher pulse flows do not result in much deposition through the recharge reach. As 

with the sand load, the silt load remains constant through the concrete lined reach and deposits in the 

tidal zone with a portion of the load flowing through to the ocean. Clay, gravel, and cobble loads behave 

similar to the base load models. 

5.4.2 Degradation and Aggradation 
Total changes in invert elevations along the river for the predictive case are shown in Figure B-17 through 

Figure B-19. Major deposition areas in the predictive models include: 

 An area between Gypsum Canyon Rd. and a local golf course road (station 148000) with 
depositions around 4 feet maximum in the wet year models and 2.5 feet maximum in the 
dry and median year models 

 Upstream of Weir Canyon Rd. (station 121000) with depositions of about 3 to 3.5 feet 
maximum in all model years 

 Between the SPT Railroad Bridge and the Katella Ave. Bridge at a transition from a 320 
to 270 feet channel bottom width (station 72000) of about 3.5 feet maximum for the wet 
year model and about 6.5 feet maximum for the dry and median year models 

 Upstream of the Garden Grove Freeway. Bridge (station 60000) with depositions of about 
5 feet maximum for the wet and dry year and 7 feet maximum for the median year 

 At the inverse slope downstream of the Talbert Ave. Bridge (station 29000) of about 
5 feet maximum for all three model years.  
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Other areas of deposition are estimated to be present throughout the modeled reach but are generally 

limited to 2.5 feet or less. 

Some locations of deposition are present in both the base case and in the predictive scenarios. It can be 

assumed, from analyzing Figures B-14 to B-16 against Figures B-17 to B-19, that the sediment re-

entrainment is not responsible for the total deposition shown at these particular locations. The difference 

between these figures is the sediment added to the system through re-entrainment. A normal process of 

any river is active deposition and erosion in a balanced manner. Therefore, it is likely a geomorphic trend 

that at locations where significant deposition takes place, there would be some degree of deposition 

under normal water and sediment flow conditions. 

Deposition levels could be considered conservative due to several assumptions made in the model setup. 

These include: 

 The sediment re-entrainment site and storage at the re-entrainment. This is calculated 
from available borehole data. There is a possibility that there will be more fines in the 
sediment for re-entrainment that will be passed through the system more readily than 
sand size particles. 

 The presence of sediment passes through nodes. By using pass through nodes to aid in 
stability, the model does not show deposition in some areas that would likely see 
deposition in reality. This could lead to more deposition in other locations than may occur 
in the field. 

Even though deposition levels reported may be conservative, the model can provide guidance in selecting 

deposition-monitoring points during the demonstration project. 

5.4.3 Sediment Concentration 
The simulated sediment concentrations immediately after sediment augmentation (October 1), at 

March 1, and at the end of simulation (September 30) are shown in Figure B-20 through Figure B-28. 

Within the upstream and recharge reaches the concentrations hover around 10,000 mg/l for all modeled 

flow scenarios immediately after sediment re-entrainment. The concentration on October 1 steadily drops 

off in the lower reach before dropping to near 0 downstream of the end of the recharge reach. As the 

models progress through the year, the general trend of the sediment concentration through the reach 

remains the same but the concentration decreases as time goes on.  

5.4.4 Spatial and Temporal Distribution of Deposited Sediment 
The simulated temporal and spatial distributions of deposited sand for the predictive case are presented 

in Figure B.D.16 to Figure B.D.45. These figures shows the distribution of sand-sized sediment particles 

in tons for each River Station on October 1 (just after augmentation) and on September 30 (at the end of 

the simulation). These figures indicate that generally sand deposits throughout the LSAR immediately 
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after re-entrainment but is transported out of the recharge reach during the period of only the natural 

sediment load. Sediment that has deposited in the upstream geomorphic reach as well as in the tidal 

zone immediately after re-entrainment is generally observed to remain throughout the model run. In 

general, the lower the pulse flow at the beginning of the model run, the more sediment remains in the 

recharge reach after the model run.  
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Figure B-17 Total Erosion or Deposition for the Wet Year Predictive Scenarios 

 
Figure B-18 Total Erosion or Deposition for the Dry Year Predictive Scenarios 
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Figure B-19 Total Erosion or Deposition for the Median Year Predictive Scenarios 

 
Figure B-20 Sediment Concentration Immediately After Introduction of Sediment for the Wet 

Year Predictive Scenarios 
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Figure B-21 Sediment Concentration at March 1 for the Wet Year Predictive Scenarios 

 
Figure B-22 Sediment Concentration at End of Simulation for the Wet Year Predictive Case 
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Figure B-23 Sediment Concentration Immediately After Introduction of Sediment for the Dry 

Year Predictive Case  

 
Figure B-24 Sediment Concentration at March 1 for the Dry Year Predictive Scenarios 



 
July 2014 52 1300314 

 

 

I:\13\1300314\0400\Appendix B\2014.07.14\1300314 RPT-FNL OCWD_Prado_APP-B 14JUL14.docx  

THIS PAGE INTENTIONALLY LEFT BLANK. 

  



 
July 2014 53 1300314 

 

 

I:\13\1300314\0400\Appendix B\2014.07.14\1300314 RPT-FNL OCWD_Prado_APP-B 14JUL14.docx  

 
Figure B-25 Sediment Concentration at End of Simulation for the Dry Year Predictive Case 

 
Figure B-26 Sediment Concentration Immediately After Introduction of Sediment for the Median 

Year Predictive Case 
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Figure B-27 Sediment Concentration at March 1 for the Median Year Predictive Scenarios 

 
Figure B-28 Sediment Concentration at End of Simulation for the Median Year Predictive Case 



 
July 2014 56 1300314 

 

 

I:\13\1300314\0400\Appendix B\2014.07.14\1300314 RPT-FNL OCWD_Prado_APP-B 14JUL14.docx  

5.4.5 Releases of Fines to the Ocean 
Figure B-29 to Figure B-31 indicates that fine-grained sediment remains consistent throughout the 

modeled reach until reaching the tidal zone for the wet year model with a few discreet depositions and 

releases between 100,000 and 150,000 tons of fines to the ocean. The median and dry year models show 

a more gradual deposition of fines throughout the modeled reach with releases to the ocean of between 

25,000 and 100,000 tons. 
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Figure B-29 Weight in Tons of Clay and Silt in Suspension for the Wet Year Predictive Case 
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Figure B-30 Weight in Tons of Clay and Silt in Suspension for the Dry Year Predictive Case 

 
Figure B-31 Weight in Tons of Clay and Silt in Suspension for the Median Year Predictive Case 
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5.4.6 Flood Potential 
The increased flood potential resulting from the proposed project was considered by simulating floods 

through the system prior to and after implementation of the augmentation project. The simulations 

incorporate two worst-case assumptions, and are therefore very conservative. The first assumption is that 

the flood will occur immediately after termination of the pulse flows. The second assumption is that no 

sediment transport will occur during the flood. The first assumption is statistically conservative. The 

second assumption is technically unrealistic and is therefore very conservative. Figures B.D.46 to B.D.60 

show the effect of the new bed geometry, i.e., incorporating the changes due to aggradation and 

degradation resulting from sediment augmentation, on the water surface elevation (WSEL) for the 

sections with levees of the LSAR (i.e., downstream of River Station 120810). It also shows the locations 

and magnitude of negative freeboard in the sections with levees. 

The cross section geometry used is the resulting geometry just after sediment augmentation, i.e., 

immediately after termination of the pulse flows. This is a conservative scenario as it is deemed unlikely 

that a major flood will occur concurrently with sediment augmentation activities. The information in these 

figures was created by running the design flow through the LSAR with existing geometry to establish a 

baseline and with the altered geometry immediately after sediment augmentation. The design flow used 

for the flood potential simulations is shown below in Table B-6: 
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Table B-6 Design Flow used for Flood Potential Simulations 

River  
Station 

Discharge 
(cfs) 

162302.5 30000 
161331.7 31000 
160675.5 32000 
156544.8 33400 
152402.5 33500 
150463.6 34500 
144546.3 35000 
142790.3 35500 
136191.2 36000 
127783.7 36500 
121986.6 37000 
106494.2 38000 

In both cases, i.e., for the base case and the predictive case, it is assumed that the river has rigid 

boundaries (bed and banks), as is normally done in flood studies. Flood simulations were completed for 

conditions after each of the pulse flows that were considered (i.e., pulse flows of 500, 750, 1,250, 2,000, 

and 5,000 cfs). 

The maximum WSEL increase in the levee reach is between 4.0 and 6.0 feet at a few locations including 

downstream of Weir Canyon Rd. (station 120300), near the bicycle bridge and road bridge at the Imperial 

Highway (station 105000), near the Five Coves rubber dam (station 86000), between Interstate 5 and the 

Garden Grove Freeway (station 61000), between the Warner Ave. bridge and the Slater Ave. bridge 

(station 33000), and at a slope change downstream of the Interstate 405 bridge (station 23000). WSEL 

increases are generally more in the downstream reach and less in the upstream reach as pulse flows 

become larger. Locations where it is estimated that water could potentially flow out of the channel banks 

are: 

 Station 116498 between Weir Canyon Rd. and the Imperial Hwy. 

 Station 106987 Upstream of a bicycle bridge 

 Station 85999 At a flat slope downstream of the Glassell St. Bridge 

 Station 61000 Between Interstate 5 and the Garden Grove Freeway 

In general, the pulse flow of 500 cfs may increase flooding risk only in the upstream reach (stations 

116498 and 106987). Pulse flows of 750 and 1,250 cfs may increase the greatest flooding risk throughout 

the four locations where flooding is seen. Pulse flows of 2,000 cfs have a decreased risk of flooding in all 

locations, and pulse flows of 5,000 cfs do not create a flooding risk.  
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As described above, the flood risk modeling is conservative and likely over-estimating flood risks due to 

several factors including: 

 All 500,000 yd3 of sediment are re-entrained in a short amount of time (less than one 
season) 

 The extreme event would occur immediately after sediment re-entrainment before normal 
flows would redistribute deposited sediment throughout the reach 

 The extreme event would not redistribute deposited sediment during the event 

The simulations are designed to provide information regarding where to monitor for the development of 

conditions that could increase flood risks and decision makers to take corrective actions. That said, the 

locations mentioned above with an increased risk of flooding after sediment deposition will be monitored 

more closely during the demonstration project for increased deposition and the potential for water surface 

elevation increases. 
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6.0 CONCLUSION 
This report appendix is a revision to the appendix submitted by Golder in February 2011 (Golder 2011). 

This revision was required due to channel improvements made in the upstream reach of the LSAR. A new 

HEC-RAS geometry file was created to reflect the channel improvements and provided to Golder in April 

2014. Generally, the revision did not affect the sediment transport throughout the LSAR. As previously 

discussed, the model was not calibrated to historic data in the traditional sense. However, the model does 

reflect the quasi-equilibrium condition of the river as observed during field visits. The model can be used 

as a means to help guide monitoring location decisions. After conducting monitoring during the 

demonstration project, data collected can be used to verify and update the model where required. As 

discussed in the Introduction, there are four primary and seven secondary questions to be addressed by 

the sediment transport model results.  

1. What is the anticipated spatial and temporal distribution of deposited sand-sized 
replenishment materials in the LSAR? 

The simulated spatial distribution of deposited sand-sized sediment changes with time. 
The currently simulated spatial distribution of deposited sand immediately after sediment 
augmentation differs from the distribution at the end of one year.  

For all simulated flow scenarios, immediately following the augmentation period, sand-
sized particles are simulated to deposit in several reaches along the LSAR. This includes 
a large amount of deposited sand in the recharge reach. However, during the course of a 
year with the river subject to average flows the simulation indicates that sand initially 
deposited in the recharge reach will likely move to the far downstream reach, i.e., the 
tidal zone of the LSAR. This is the case even though the total number of days where 
there is flows capable of carrying sediment farther downstream is small. 

It is pointed out that these results may not reflect actual long-term conditions. The reason 
or this is that only one year of flows was simulated. Golder is of the opinion that the Santa 
Ana River will reach a new equilibrium condition with continued sediment augmentation in 
the long term and that it might lead to a complete change in the composition of the sand-
sized material in the LSAR.  

2. Could the proposed project replenish beach sand? 

Sand sized particles are currently predicted to ultimately deposit in the far downstream 
reaches of the LSAR. The preliminary model indicates that the sand-sized particles might 
not reach the beach. However, it is noted that the current model only reflects one year of 
flow and not long-term conditions.  

It is Golder’s opinion that long-term sediment augmentation will likely result in a new 
equilibrium river state. Over the long-term such a new equilibrium state will likely lead to 
more sand moving down the river towards the beach as sediment augmentation 
operations continue. In such a case, it is possible that the augmentation project could 
replenish beach sand.  

3. How does the project affect riparian habitat in the LSAR? 

The current preliminary simulations indicate that clay and silt move through the LSAR to 
the ocean. Sand-sized particles deposit throughout the river reach, with current 
simulations indicating that much of it ends up in the upstream reach and the tidal zone at 
the end of the simulation period. Gravel is more evenly distributed throughout the system, 
while cobbles are mainly deposited in the upper reaches of the river.  
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Generally, silt- and clay-sized particles are often undesirable for riparian habitat. The 
current simulations indicate that clay-sized particles will be transported to the ocean and 
will not deposit over a wide area. More desirable particle sizes like sand and gravel may 
be more prevalent under augmentation conditions. More sand may be present in the 
recharge reach and in the tidal zone and the amounts of gravel throughout the river reach 
will likely increase.  

4. Could the proposed sediment augmentation project change the gradation of the 
LSAR bed material in the groundwater recharge reach? 

The model results show that between 2 and 3 feet of additional sand will likely deposit 
within the recharge reach immediately after sediment re-entrainment. This sand could 
change the overall particle size distribution of the bed material in the recharge reach. The 
modeling indicates that some re-entrainment flows may provide better performance than 
others. One aim might be to minimize the amount of sediment deposited in the flat river 
reach downstream of station 22050 (towards the ocean) and maximize the amount of 
sediment deposited in the recharge reach (between stations 120325 and 60129). Another 
objective might be to minimize flood impacts. The final selection of a desirable range of 
re-entrainment flows will likely also have to consider the desire of OCWD to minimize the 
amount of sediment deposition in the settling ponds adjacent to the river. Consideration 
of the results presented in this Appendix and its Annexure can be used to select 
preferred re-entrainment flow magnitudes. 

Golder is of the opinion that sediment augmentation can lead to a more favorable particle 
size distribution that can result in increased permeability if an appropriate sediment 
augmentation strategy is followed. Optimization of such a strategy is the subject of the 
demonstration program.  

The replies to the secondary questions are as follows: 

1. Do the silt- and clay-sized sediments move through the LSAR? 

Fines (clay and silt sized particles) experience very little deposition as they move through 
the LSAR. Under augmentation conditions, it is predicted that about one quarter to one 
third of the fines introduced to the LSAR will be released to the Pacific Ocean in the wet 
year model and between 10 and 15% in the dry and median year models. The fines that 
do deposit generally gradually deposit throughout the entire modeled reach. The wet year 
models suggest that about 100,000 to 150,000 tons of fine-grained sediment will be 
released to the ocean. The dry and median year models predict releases somewhere 
around 25,000 to 100,000 tons over the model year. 

2. Could the proposed project result in increased flooding potential, particularly 
downstream of I-405 

Given the conservative assumptions used in this assessment, the maximum increase in 
water surface elevation for the design flood in the levied reach is about 4 to 6 feet and 
occurs at a few locations within this reach. The larger increases in WSEL in the upstream 
and recharge reaches occur under lower pulse flows and under larger pulse flows for the 
largest WSEL increases seen in the lower reach. Downstream of I-405, WSEL increases 
after sediment re-entrainment are up to 6 feet under high pulse flow scenarios but the 
increase in WSEL does not lead to any flooding. Other locations between Weir Canyon 
Rd. and the Imperial Highway do experience flooding due to WSEL increases after 
sediment re-entrainment.  
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3. Would the project result in increased maintenance requirements at diversion 
structures? 

Maintenance requirements considered include bank protection, scour downstream of 
structures, sedimentation and riverbank / levee overtopping. The potential for increased 
maintenance depends on the magnitudes of the flows that will be used to re-entrain the 
augmented sediment. If the selected flows are much higher than flows normally occurring 
in the LSAR, it might result in greater maintenance requirements due to increased scour 
at some structures and possible bank erosion in some river reaches.  

Adding additional sediment to the river might also result in increased maintenance needs. 
This is particularly true if flows with high sediment concentrations are diverted to the 
infiltration ponds operated by OCWD. Some of the drop structures might also accumulate 
more sediment, but it is deemed unlikely that the amounts of deposited sediment will be 
so much greater as to result in significantly higher maintenance cost at the latter.  

The increased amounts of deposited sediment in the most downstream river reach, i.e., 
the lower geomorphic reach, may lead to increased maintenance cost if it is deemed 
necessary to remove such deposits. Currently, the prediction is that the amount of 
freeboard in this river reach is more than enough to prevent flooding during design flows 
except at the few locations discussed above. This implies that it may not be necessary to 
remove the increased amounts of deposited sediment from this reach except where the 
risk of flooding is greater. Alternatively, levee protection or other flood protection 
measures can be provided where there is flooding potential.  

4. Could the proposed project lessen the effects of channel degradation at Featherly 
Park be reversed? 

The model shows continued degradation occurring in Featherly Park in unlined portions 
of the LSAR. 

5. Could the project result in increased scour potential at the levees in the LSAR? 

At this stage, the potential for increased scour at the levees has not been calculated. The 
scour limit of 0.25 feet set in the simulation model prevents realistic assessment of levee 
scour potential. However, it is Golder’s opinion, at this stage, that it is unlikely that 
increased scour would be experienced, except if very high re-entrainment flows are 
selected. If the range of the selected re-entrainment flows resemble flow conditions 
normally experienced in the LSAR, it is unlikely that increased scour would occur. Rather, 
the increased amounts of sediment introduced into the LSAR will likely decrease the 
potential for levee scour.  

6. What are the measurable effects at critical structures within the LSAR? 

There are a few areas where measurable results can provide feedback as to the success 
of the demonstration project. These areas include: 

A. Cannot have excessive deposition which leads to increased flood risks especially 
downstream of I-405 

B. No more than 8 feet of deposition can be allowed at Rock Canyon Weir 

C. The deposition of sand can be measured at the Pacific Coast Highway bridge 

D. Degradation at Featherly Park can be observed 

7. Could the proposed project result in increased river degradation at the SARI line? 

The current constraints used in the simulation model might not fully account for maximum 
possible scour. At this stage, it is not deemed reliable to make conclusions from the 
simulation model to predict scour at the SARI line. However, based on professional 
experience, it is Golder’s opinion that such scour will not be exacerbated if the selected 
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re-entrainment flows remain within the ranges normally experienced in the river. If this 
requirement can be satisfied, it is likely that the scour will actually decrease. This is 
because the sediment load in the river will increase when the sediment loads are 
augmented. Such an increase in the sediment load is likely to lead to aggradation of the 
riverbed rather than degradation.  

  



 
July 2014 67 1300314 

 

 

I:\13\1300314\0400\Appendix B\2014.07.14\1300314 RPT-FNL OCWD_Prado_APP-B 14JUL14.docx  

7.0 CLOSING 
Golder appreciates the opportunity to be of service on this project. 

GOLDER ASSOCIATES INC. 

 

 

Craig P. Baxter, PE George W. Annandale, D.Ing., PE 
Project Engineer Principal 

CPB/GWA/rjg 
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1.0 SITE VISIT ASSESSMENT 

A site visit was conducted on February 2010 at the Prado Dam Basin and the Santa Ana River 

downstream of Prado Dam to the Pacific Ocean.  The objective was to obtain information pertaining to the 

present hydraulic, sediment, and geomorphic conditions of the system.  The observations and collected 

data were also used to develop sediment transport simulation models.  

1.1 Prado Basin 

The Prado Dam Basin is characterized by significant sedimentation and encroachment of vegetation 

(Figure A-1).  Some vegetation has been cleared, principally for agricultural use.  The bed material of 

tributaries flowing into the reservoir consists mostly of sand-sized material.  Additionally, large quantities 

of debris including garbage, uprooted trees, and branches were observed just upstream of the River Road 

Bridge (Figure A-2).  

 
Figure A-1:  Prado Basin Vegetation Encroachment 



January 2011 2 093-81947 
 

 

I:\09\81947\0400\Prado 28JAN11\09381947 RPT-FNL Prado APP-B ATT-A 28JAN11.docx  

 
Figure A-2:  Dense Vegetation and Debris near the River Road Bridge Looking Upstream 

1.2 Downstream of Prado Dam   

The objective of visiting the river downstream of Prado Dam was to obtain baseline information for the 

hydraulics, sediments, and geomorphic conditions.  During the site visit, three sub-reaches were 

identified:  

 The upstream reach extending from the Prado Dam to the recharge area; 

 The recharge area; and 

 The lower reach between the end of the recharge area and the Ocean. 

 
Each of these reaches is described below. 

1.2.1 Upstream reach. 
The upstream reach has several sections with distinctive characteristics.  The upstream section, from the 

dam outlet structure to the golf course property line, has a relatively flat slope compared to the remainder 

of the upstream reach.  The floodplain is covered with riparian vegetation; the banks are moderately 

incised and vegetated islands dot the main channel.  No significant bed forms were identified in this 

reach.  The bed material could not be inspected due to flow releases from Prado Dam at the time of the 

site visit.  However, bed material analyses have been performed by Engineering and Hydrosystems and 

Golder Associates in 2007 and 2009. 

The river bed slope increases in the next segment extending along the entire length of the golf course.  

This section is characterized by significant river bed incision, and during the site visit the water was 
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confined inside the main channel banks.  The river valley is crossed by a high railroad bridge and two 

access bridges to the golf course.  River bank stabilization was under construction during the field trip.  

The construction activities extended both upstream and downstream of the access bridge to the Golf 

Course along the Santa Ana River.  Hydraulic controls identified along this reach include man-made and 

natural bed controls.  Figure A-3 illustrates the general condition and shape of the river in this area and 

the general bank and hydraulic characteristics of the reach.  

 
Figure A-3:  Santa Ana River Looking Upstream from Entrance Road to Green River Golf Course 

The river section between the golf course and the upstream end of the recharge area contains a large 

floodplain, with several flow splits forming natural islands.  Riparian vegetation is mostly concentrated 

near the river bank.  Overbank sediment deposits were frequently observed, which indicates overtopping 

of the river banks with water flowing onto the floodplain during flood events.  This reach ends at a drop 

structure a short distance downstream of Weir Canyon Road.  The river bed upstream of the drop 

structure is silted-in up to the top of the drop structure.   

No flow diversions were detected throughout this reach.  However several storm drainages into the river 

have been identified on both sides of the river.  An important drainage is located on the left bank of the 

Santa Ana River commencing just downstream of the Prado Dam outlet structures.  This tributary may 

produce significant inflow of both water and sediment during extreme events  

1.2.2 Recharge Area Reach 
The recharge area reach extends from the drop structure immediately downstream of the Weir Canyon 

Road Bridge to the drop structure immediately downstream of California 22 Highway.  Several man made 
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hydraulic structures were identified throughout the recharge area that confines and controls the water and 

sediment flow.  The structures include: 

 Bank stabilization with concrete and / or riprap; 

 Drop structures constructed with concrete 

  Two inflatable rubber dam structures; 

 Small grade control structures; 

 Storm drainage; 

 Diversion dams; 

 Infiltration ponds adjacent to the main channel, and 

 Temporary, small detention ponds between T&L levees to enhance infiltration  

 
During the field trip it was observed that all flows from Prado Dam and urban runoff were either diverted to 

infiltration ponds adjacent to the river or temporarily dammed in the Santa Ana River for infiltration into the 

river bed.  The principal diversion structures are located downstream of Imperial Highway Bridge and 

downstream of Glassell St. Bridge (Figure A-4).  At the diversion structure downstream of Glassell St. the 

flow was completely diverted.  It appeared that part of the diverted flow was returned to the Santa Ana 

River to be infiltrated further downstream.  

The rubber dam structures downstream of the Imperial Highway and Glassell St. were constructed in 

1993 and currently have only minor deposition of sediment on their upstream sides (Figure A-5).  The 

inflatable dams may be partially lowered during flows greater than 500 cfs to enable downstream 

transport of sediment and to reduce the amount of solids flowing into the off-channel infiltration ponds.  At 

flows greater than 2,000 cfs, the inflatable dams are fully deflated.  Above 2,000 cfs additional intertie 

tubes through the SAR levees divert small amounts of flow. 

Downstream of the diversion structures the flow is significantly reduced (Figure A-6).  The bed material 

consisted predominantly of sand with small amounts of cobbles.  The bed material contains insignificant 

amounts of silt and clay (Figure A-7). 
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Figure A-4:  Rubber Dam Structure Downstream of Glassell St. 

 

 
Figure A-5:  Sediment Deposition Downstream of Glassell St. and Upstream of the Rubber Dam 
Structure 
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Figure A-6:  Recharge Area Downstream of Orangewood Ave. Looking Downstream Showing 
Remaining Flow in River Detained by T&L Levees 

 

 
Figure A-7:  Upstream of Chapman Ave. Bridge Looking Downstream Showing Mostly Sand Bed 
Material 



January 2011 7 093-81947 
 

 

I:\09\81947\0400\Prado 28JAN11\09381947 RPT-FNL Prado APP-B ATT-A 28JAN11.docx  

1.2.3  Lower Reach 
The lower reach (i.e. from the downstream end of the recharge reach to the ocean) has segments with 

distinctive geomorphic and hydraulic characteristics.  The river reach between the Highway 22 drop 

structure and the Santa Ana River Trail pedestrian bridge is unlined.  Floods are controlled by levees and 

several grade control structures are present along the reach.  The Riverview Golf Course is located in 

part of this river reach, within the main channel and floodplain.  Bed material is mostly sandy with small 

percentages of gravel (Figures A-8 and A-9).  The main channel bed forms predominantly consist of 

dunes (Figure A-8).  Bank erosion was also identified. 

 
Figure A-8:  Bed Material Upstream of Memory Ln. Bridge Looking Downstream 
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Figure A-9:  Bed material is mostly sandy, with some gravel  

Both the river bed and banks are lined with concrete between the Riverview Golf Course and the Mesa 

Verde Country Club (Figure A-10).  The channel has a trapezoidal shape and contains a low-flow 

channel.  No significant sediment deposition was observed throughout this reach, indicating high 

sediment transport capacity.  However, sediment deposition was observed downstream of I-405, near the 

Mesa Verde Country Club. 

 
Figure A-10:  Lined Channel Section at W. Edinger Ave. Looking Downstream 
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Downstream of Mesa Verde Country Club the Santa Ana River continues with concrete lined banks and a 

natural, unlined channel bed.  The channel bed consists mostly of sand, with a frequent presence of bars.  

The change in river bed morphology from dunes to bars is deemed to be associated with the reduction in 

river bed slope and the influence of tides.  As the Santa Ana River flows into the ocean downstream of the 

West Coast Highway, the channel becomes narrow and the river bed becomes incised due to a large 

amount of sediment deposition at the beach (Figure A-11). 

 
Figure A-11:  Aerial View of Santa Ana River at the Pacific Ocean 

 

 



 

 

ATTACHMENT B  
INPUT PARAMETER/PROJECT BACKGROUND FIGURES AND TABLES  



20

40

60

80

100

m
ul
at
iv
e 
%
 P
as
si
ng

SS10R

Figure B.B.1

0

20

40

60

80

100

0.001 0.01 0.1 1 10 100 1000

Cu
m
ul
at
iv
e 
%
 P
as
si
ng

Particle Size (mm)

SS10R



40

60

80

100

m
ul
at
iv
e 
%
 P
as
si
ng

SS9R

Figure B.B.2

0

20

40

60

80

100

0.001 0.01 0.1 1 10 100 1000

Cu
m
ul
at
iv
e 
%
 P
as
si
ng

Particle Size (mm)

SS9R



40

60

80

100

m
ul
at
iv
e 
%
 P
as
si
ng

SS5RSur

Figure B.B.3

0

20

40

60

80

100

0.001 0.01 0.1 1 10 100 1000

Cu
m
ul
at
iv
e 
%
 P
as
si
ng

Particle Size (mm)

SS5RSur



40

60

80

100

m
ul
at
iv
e 
%
 P
as
si
ng

SS4RSur

Figure B.B.4

0

20

40

60

80

100

0.001 0.01 0.1 1 10 100 1000

Cu
m
ul
at
iv
e 
%
 P
as
si
ng

Particle Size (mm)

SS4RSur



40

60

80

100

m
ul
at
iv
e 
%
 P
as
si
ng

SSER

Figure B.B.5

0

20

40

60

80

100

0.001 0.01 0.1 1 10 100 1000

Cu
m
ul
at
iv
e 
%
 P
as
si
ng

Particle Size (mm)

SSER



40

60

80

100

m
ul
at
iv
e 
%
 P
as
si
ng

RR1RSur

Figure B.B.6

0

20

40

60

80

100

0.001 0.01 0.1 1 10 100 1000

Cu
m
ul
at
iv
e 
%
 P
as
si
ng

Particle Size (mm)

RR1RSur



40

60

80

100

m
ul
at
iv
e 
%
 P
as
si
ng

RR2RSur

Figure B.B.7

0

20

40

60

80

100

0.001 0.01 0.1 1 10 100 1000

Cu
m
ul
at
iv
e 
%
 P
as
si
ng

Particle Size (mm)

RR2RSur



40

60

80

100

m
ul
at
iv
e 
%
 P
as
si
ng

RR3RSur

Figure B.B.8

0

20

40

60

80

100

0.001 0.01 0.1 1 10 100 1000

Cu
m
ul
at
iv
e 
%
 P
as
si
ng

Particle Size (mm)

RR3RSur



40

60

80

100

m
ul
at
iv
e 
%
 P
as
si
ng

RR4RSurThal

Figure B.B.9

0

20

40

60

80

100

0.001 0.01 0.1 1 10 100 1000

Cu
m
ul
at
iv
e 
%
 P
as
si
ng

Particle Size (mm)

RR4RSurThal



40

60

80

100

m
ul
at
iv
e 
%
 P
as
si
ng

RR5RSurThal

Figure B.B.10

0

20

40

60

80

100

0.001 0.01 0.1 1 10 100 1000

Cu
m
ul
at
iv
e 
%
 P
as
si
ng

Particle Size (mm)

RR5RSurThal



40

60

80

100

m
ul
at
iv
e 
%
 P
as
si
ng

RR6RSur

Figure B.B.11

0

20

40

60

80

100

0.001 0.01 0.1 1 10 100 1000

Cu
m
ul
at
iv
e 
%
 P
as
si
ng

Particle Size (mm)

RR6RSur



40

60

80

100

m
ul
at
iv
e 
%
 P
as
si
ng

RR7RSur

Figure B.B.12

0

20

40

60

80

100

0.001 0.01 0.1 1 10 100 1000

Cu
m
ul
at
iv
e 
%
 P
as
si
ng

Particle Size (mm)

RR7RSur



40

60

80

100

m
ul
at
iv
e 
%
 P
as
si
ng

RR8RSur

Figure B.B.13

0

20

40

60

80

100

0.001 0.01 0.1 1 10 100 1000

Cu
m
ul
at
iv
e 
%
 P
as
si
ng

Particle Size (mm)

RR8RSur



40

60

80

100

m
ul
at
iv
e 
%
 P
as
si
ng

SARSAR

Figure B.B.14

0

20

40

60

80

100

0.001 0.01 0.1 1 10 100 1000

Cu
m
ul
at
iv
e 
%
 P
as
si
ng

Particle Size (mm)

SARSAR



40

60

80

100

m
ul
at
iv
e 
%
 P
as
si
ng

SARRADAR

Figure B.B.15

0

20

40

60

80

100

0.001 0.01 0.1 1 10 100 1000

Cu
m
ul
at
iv
e 
%
 P
as
si
ng

Particle Size (mm)

SARRADAR



2000

3000

4000

5000

nf
lo
w
 (c
fs
)

Base Case Wet Year Flow Hydrograph 
From Dam

Figure B.B.16

0

1000

2000

3000

4000

5000

10/1/2002 1/9/2003 4/19/2003 7/28/2003

In
flo

w
 (c
fs
)

Simulation Date

Base Case Wet Year Flow Hydrograph 
From Dam



100.0
150.0
200.0
250.0
300.0
350.0
400.0

nt
 In

flo
w
 (t
on

s/
da

y)

Base Case Wet Year Sediment Inflow

Figure B.B.17

0.0
50.0

100.0
150.0
200.0
250.0
300.0
350.0
400.0

10/1/2002 1/9/2003 4/19/2003 7/28/2003

Se
di
m
en

t I
nf
lo
w
 (t
on

s/
da

y)

Simulation Date

Base Case Wet Year Sediment Inflow



Figure B.B.18

0

1000

2000

3000

4000

5000

8/4/2002 11/12/2002 2/20/2003 5/31/2003 9/8/2003

In
fl
o
w
 (
cf
s)

Simulation Date

500 cfs Pulse Flow Wet Year  
Hydrograph From Dam



Figure B.B.19

1

10

100

1000

10000

100000

8/4/2002 11/12/2002 2/20/2003 5/31/2003 9/8/2003Se
d
im

e
n
t 
In
fl
o
w
 (
to
n
s/
d
ay
)

Simulation Date

500 cfs Pulse Flow Wet Year Sediment 
Inflow



Figure B.B.20

0

1000

2000

3000

4000

5000

8/24/2002 12/2/2002 3/12/2003 6/20/2003 9/28/2003

In
fl
o
w
 (
cf
s)

Simulation Date

750 cfs Pulse Flow Wet Year 
Hydrograph From Dam



Figure B.B.21

1

10

100

1000

10000

100000

8/24/2002 12/2/2002 3/12/2003 6/20/2003 9/28/2003Se
d
im

e
n
t 
In
fl
o
w
 (
to
n
s/
d
ay
)

Simulation Date

750 cfs Pulse Flow Wet Year Sediment 
Inflow



FIgure B.B.22

0

1000

2000

3000

4000

5000

9/8/2002 12/17/2002 3/27/2003 7/5/2003

In
fl
o
w
 (
cf
s)

Simulation Date

1,250 cfs Pulse Flow Wet Year 
Hydrograph From Dam



Figure B.B.23

1

10

100

1000

10000

100000

9/8/2002 12/17/2002 3/27/2003 7/5/2003Se
d
im

en
t 
In
fl
o
w
 (
to
n
s/
d
ay
)

Simulation Date

1,250 cfs Pulse Flow Wet Year 
Sediment Inflow



Figure B.B.24

0

1000

2000

3000

4000

5000

9/17/2002 12/26/2002 4/5/2003 7/14/2003

In
fl
o
w
 (
cf
s)

Simulation Date

2,000 cfs Pulse Flow Wet Year 
Hydrograph From Dam



Figure B.B.25

1

10

100

1000

10000

100000

9/17/2002 12/26/2002 4/5/2003 7/14/2003Se
d
im

e
n
t 
In
fl
o
w
 (
to
n
s/
d
ay
)

Simulation Date

2,000 cfs Pulse Flow Wet Year 
Sediment Inflow



Figure B.B.26

0

1000

2000

3000

4000

5000

6000

9/25/2002 1/3/2003 4/13/2003 7/22/2003

In
fl
o
w
 (
cf
s)

Simulation Date

5,000 cfs Pulse Flow Wet Year 
Hydrograph From Dam



Figure B.B.27

1

10

100

1000

10000

100000

1000000

9/25/2002 1/3/2003 4/13/2003 7/22/2003Se
d
im

e
n
t 
In
fl
o
w
 (
to
n
s/
d
ay
)

Simulation Date

5,000 cfs Pulse Flow Wet Year 
Sediment Inflow



Figure B.B.28

0

200

400

600

800

1000

1200

10/1/1987 1/9/1988 4/18/1988 7/27/1988

In
fl
o
w
 (
cf
s)

Simulation Date

Base Case Dry Year Flow Hydrograph 
From Dam



Figure B.B.29

0

10

20

30

40

50

60

10/1/1987 1/9/1988 4/18/1988 7/27/1988

Se
d
im

e
n
t 
In
fl
o
w
 (
to
n
s/
d
ay
)

Simulation Date

Base Case Dry Year Sediment Inflow



Figure B.B.30

0

200

400

600

800

1000

1200

8/4/1987 11/12/1987 2/20/1988 5/30/1988 9/7/1988

In
fl
o
w
 (
cf
s)

Simulation Date

500 cfs Pulse Flow Dry Year  
Hydrograph From Dam



Figure B.B.31

0.1

1

10

100

1000

10000

100000

8/4/1987 11/12/1987 2/20/1988 5/30/1988 9/7/1988Se
d
im

e
n
t 
In
fl
o
w
 (
to
n
s/
d
ay
)

Simulation Date

500 cfs Pulse Flow Dry Year Sediment 
Inflow



Figure B.B.32

0

200

400

600

800

1000

1200

8/24/1987 12/2/1987 3/11/1988 6/19/1988 9/27/1988

In
fl
o
w
 (
cf
s)

Simulation Date

750 cfs Pulse Flow Dry Year Hydrograph 
From Dam



Figure B.B.33

0.1

1

10

100

1000

10000

100000

8/24/1987 12/2/1987 3/11/1988 6/19/1988 9/27/1988Se
d
im

e
n
t 
In
fl
o
w
 (
to
n
s/
d
ay
)

Simulation Date

750 cfs Pulse Flow Dry Year Sediment 
Inflow



Figure B.B.34

0

200

400

600

800

1000

1200

1400

9/8/1987 12/17/1987 3/26/1988 7/4/1988

In
fl
o
w
 (
cf
s)

Simulation Date

1,250 cfs Pulse Flow Dry Year 
Hydrograph From Dam



Figure B.B.35

0.1

1

10

100

1000

10000

100000

9/8/1987 12/17/1987 3/26/1988 7/4/1988Se
d
im

e
n
t 
In
fl
o
w
 (
to
n
s/
d
ay
)

Simulation Date

1,250 cfs Pulse Flow Dry Year Sediment 
Inflow



Figure B.B.36

0

500

1000

1500

2000

2500

9/17/1987 12/26/1987 4/4/1988 7/13/1988

In
fl
o
w
 (
cf
s)

Simulation Date

2,000 cfs Pulse Flow Dry Year 
Hydrograph From Dam



Figure B.B.37

0.1

1

10

100

1000

10000

100000

9/17/1987 12/26/1987 4/4/1988 7/13/1988Se
d
im

e
n
t 
In
fl
o
w
 (
to
n
s/
d
ay
)

Simulation Date

2,000 cfs Pulse Flow Dry Year Sediment 
Inflow



Figure B.B.38

0

1000

2000

3000

4000

5000

6000

9/25/1987 1/3/1988 4/12/1988 7/21/1988

In
fl
o
w
 (
cf
s)

Simulation Date

5,000 cfs Pulse Flow Dry Year 
Hydrograph From Dam



Figure B.B.39

0.1

1

10

100

1000

10000

100000

1000000

9/25/1987 1/3/1988 4/12/1988 7/21/1988Se
d
im

e
n
t 
In
fl
o
w
 (
to
n
s/
d
ay
)

Simulation Date

5,000 cfs Pulse Flow Dry Year Sediment 
Inflow



Figure B.B.40

0

1000

2000

3000

4000

10/1/1999 1/9/2000 4/18/2000 7/27/2000

In
fl
o
w
 (
cf
s)

Simulation Date

Base Case Median Year Flow 
Hydrograph From Dam



Figure B.B.41

0

100

200

300

400

10/1/1999 1/9/2000 4/18/2000 7/27/2000Se
d
im

e
n
t 
In
fl
o
w
 (
to
n
s/
d
ay
)

Simulation Date

Base Case Median Year Sediment 
Inflow



Figure B.B.42

0

1000

2000

3000

4000

8/4/1999 11/12/1999 2/20/2000 5/30/2000 9/7/2000

In
fl
o
w
 (
cf
s)

Simulation Date

500 cfs Pulse Flow Median Year  
Hydrograph From Dam



Figure B.B.43

1

10

100

1000

10000

100000

8/4/1999 11/12/1999 2/20/2000 5/30/2000 9/7/2000Se
d
im

e
n
t 
In
fl
o
w
 (
to
n
s/
d
ay
)

Simulation Date

500 cfs Pulse Flow Median Year 
Sediment Inflow



Figure B.B.44

0

1000

2000

3000

4000

8/24/1999 12/2/1999 3/11/2000 6/19/2000 9/27/2000

In
fl
o
w
 (
cf
s)

Simulation Date

750 cfs Pulse Flow Median Year 
Hydrograph From Dam



Figure B.B.45

1

10

100

1000

10000

100000

8/24/1999 12/2/1999 3/11/2000 6/19/2000 9/27/2000Se
d
im

e
n
t 
In
fl
o
w
 (
to
n
s/
d
ay
)

Simulation Date

750 cfs Pulse Flow Median Year 
Sediment Inflow



Figure B.B.46

0

1000

2000

3000

4000

9/8/1999 12/17/1999 3/26/2000 7/4/2000

In
fl
o
w
 (
cf
s)

Simulation Date

1,250 cfs Pulse Flow Median Year 
Hydrograph From Dam



Figure B.B.47

1

10

100

1000

10000

100000

9/8/1999 12/17/1999 3/26/2000 7/4/2000Se
d
im

e
n
t 
In
fl
o
w
 (
to
n
s/
d
ay
)

Simulation Date

1,250 cfs Pulse Flow Median Year 
Sediment Inflow



Figure B.B.48

0

1000

2000

3000

4000

9/17/1999 12/26/1999 4/4/2000 7/13/2000

In
fl
o
w
 (
cf
s)

Simulation Date

2,000 cfs Pulse Flow Median Year 
Hydrograph From Dam



Figure B.B.49

1

10

100

1000

10000

100000

9/17/1999 12/26/1999 4/4/2000 7/13/2000Se
d
im

e
n
t 
In
fl
o
w
 (
to
n
s/
d
ay
)

Simulation Date

2,000 cfs Pulse Flow Median Year 
Sediment Inflow



Figure B.B.50

0

1000

2000

3000

4000

5000

6000

9/25/1999 1/3/2000 4/12/2000 7/21/2000

In
fl
o
w
 (
cf
s)

Simulation Date

5,000 cfs Pulse Flow Median Year 
Hydrograph From Dam



Figure B.B.51

1

10

100

1000

10000

100000

1000000

9/25/1999 1/3/2000 4/12/2000 7/21/2000Se
d
im

e
n
t 
In
fl
o
w
 (
to
n
s/
d
ay
)

Simulation Date

5,000 cfs Pulse Flow Median Year 
Sediment Inflow



 

 

ATTACHMENT C  
BASELINE ASSESSMENT FIGURES  
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PREDICTIVE ASSESSMENT FIGURES 
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Figure B.D.20

‐10000

0

10000

20000

30000

40000

50000

1
6
2
3
0
2
.5

1
5
3
5
6
3
.4

1
4
6
9
8
0
.8

1
4
5
0
3
9
.3

1
4
2
9
2
0
.3

1
3
9
3
2
9
.3

1
3
6
7
8
1
.7

1
3
4
1
3
5
.8

1
2
9
7
4
0

1
2
5
7
6
8
.8

1
2
3
1
5
9
.3

1
2
1
5
2
8
.3

1
2
0
3
2
5
.6

1
1
9
3
9
6
.2

1
1
6
7
9
6
.2

1
1
5
6
4
5
.6

1
1
5
5
6
8
.2

1
1
2
5
9
6
.2

1
1
0
6
6
0
.3

1
1
0
5
7
3
.6

1
0
8
1
9
7

1
0
5
9
9
7

1
0
3
0
8
5

9
7
8
6
1

9
1
9
0
0

8
9
1
8
9

8
4
4
4
8

8
1
1
1
2

7
5
1
0
0

7
2
2
0
1

6
8
9
6
9

6
4
5
6
8

6
2
3
0
0

5
9
6
0
1

5
7
2
0
0

5
3
3
3
0

4
8
8
7
0

4
4
5
0
0

3
9
2
5
2

3
4
2
0
1

2
9
7
6
6

2
5
3
0
0

1
8
5
0
0

1
3
2
1
0

7
6
4
0

2
6
0
0

Sa
n
d
 D
e
p
o
si
te
d
 (
to
n
s)

River Station

Sand Size Particles Deposited on October 1
1,250 cfs Wet Year Predictive Scenario



Figure B.D.21

‐10000

10000

30000

50000

70000

90000

110000

130000

150000

1
6
2
3
0
2
.5

1
5
3
5
6
3
.4

1
4
6
9
8
0
.8

1
4
5
0
3
9
.3

1
4
2
9
2
0
.3

1
3
9
3
2
9
.3

1
3
6
7
8
1
.7

1
3
4
1
3
5
.8

1
2
9
7
4
0

1
2
5
7
6
8
.8

1
2
3
1
5
9
.3

1
2
1
5
2
8
.3

1
2
0
3
2
5
.6

1
1
9
3
9
6
.2

1
1
6
7
9
6
.2

1
1
5
6
4
5
.6

1
1
5
5
6
8
.2

1
1
2
5
9
6
.2

1
1
0
6
6
0
.3

1
1
0
5
7
3
.6

1
0
8
1
9
7

1
0
5
9
9
7

1
0
3
0
8
5

9
7
8
6
1

9
1
9
0
0

8
9
1
8
9

8
4
4
4
8

8
1
1
1
2

7
5
1
0
0

7
2
2
0
1

6
8
9
6
9

6
4
5
6
8

6
2
3
0
0

5
9
6
0
1

5
7
2
0
0

5
3
3
3
0

4
8
8
7
0

4
4
5
0
0

3
9
2
5
2

3
4
2
0
1

2
9
7
6
6

2
5
3
0
0

1
8
5
0
0

1
3
2
1
0

7
6
4
0

2
6
0
0

Sa
n
d
 D
e
p
o
si
te
d
 (
to
n
s)

River Station

Sand Size Particles Deposited on September 30
1,250 cfs Wet Year Predictive Scenario



Figure B.D.22
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Figure B.D.23
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Figure B.D.24
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Figure B.D.25

‐10000

10000

30000

50000

70000

90000

110000

130000

150000

1
6
2
3
0
2
.5

1
5
3
5
6
3
.4

1
4
6
9
8
0
.8

1
4
5
0
3
9
.3

1
4
2
9
2
0
.3

1
3
9
3
2
9
.3

1
3
6
7
8
1
.7

1
3
4
1
3
5
.8

1
2
9
7
4
0

1
2
5
7
6
8
.8

1
2
3
1
5
9
.3

1
2
1
5
2
8
.3

1
2
0
3
2
5
.6

1
1
9
3
9
6
.2

1
1
6
7
9
6
.2

1
1
5
6
4
5
.6

1
1
5
5
6
8
.2

1
1
2
5
9
6
.2

1
1
0
6
6
0
.3

1
1
0
5
7
3
.6

1
0
8
1
9
7

1
0
5
9
9
7

1
0
3
0
8
5

9
7
8
6
1

9
1
9
0
0

8
9
1
8
9

8
4
4
4
8

8
1
1
1
2

7
5
1
0
0

7
2
2
0
1

6
8
9
6
9

6
4
5
6
8

6
2
3
0
0

5
9
6
0
1

5
7
2
0
0

5
3
3
3
0

4
8
8
7
0

4
4
5
0
0

3
9
2
5
2

3
4
2
0
1

2
9
7
6
6

2
5
3
0
0

1
8
5
0
0

1
3
2
1
0

7
6
4
0

2
6
0
0

Sa
n
d
 D
e
p
o
si
te
d
 (
to
n
s)

River Station

Sand Size Particles Deposited on September 30
5,000 cfs Wet Year Predictive Scenario



Figure B.D.26
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Figure B.D.27
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Figure B.D.28
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Figure B.D.29

‐10000

10000

30000

50000

70000

90000

110000

130000

150000

1
6
2
3
0
2
.5

1
5
3
5
6
3
.4

1
4
6
9
8
0
.8

1
4
5
0
3
9
.3

1
4
2
9
2
0
.3

1
3
9
3
2
9
.3

1
3
6
7
8
1
.7

1
3
4
1
3
5
.8

1
2
9
7
4
0

1
2
5
7
6
8
.8

1
2
3
1
5
9
.3

1
2
1
5
2
8
.3

1
2
0
3
2
5
.6

1
1
9
3
9
6
.2

1
1
6
7
9
6
.2

1
1
5
6
4
5
.6

1
1
5
5
6
8
.2

1
1
2
5
9
6
.2

1
1
0
6
6
0
.3

1
1
0
5
7
3
.6

1
0
8
1
9
7

1
0
5
9
9
7

1
0
3
0
8
5

9
7
8
6
1

9
1
9
0
0

8
9
1
8
9

8
4
4
4
8

8
1
1
1
2

7
5
1
0
0

7
2
2
0
1

6
8
9
6
9

6
4
5
6
8

6
2
3
0
0

5
9
6
0
1

5
7
2
0
0

5
3
3
3
0

4
8
8
7
0

4
4
5
0
0

3
9
2
5
2

3
4
2
0
1

2
9
7
6
6

2
5
3
0
0

1
8
5
0
0

1
3
2
1
0

7
6
4
0

2
6
0
0

Sa
n
d
 D
e
p
o
si
te
d
 (
to
n
s)

River Station

Sand Size Particles Deposited on September 30
750 cfs Dry Year Predictive Scenario



Figure B.D.30
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Figure B.D.31

‐10000

10000

30000

50000

70000

90000

110000

130000

150000

1
6
2
3
0
2
.5

1
5
3
5
6
3
.4

1
4
6
9
8
0
.8

1
4
5
0
3
9
.3

1
4
2
9
2
0
.3

1
3
9
3
2
9
.3

1
3
6
7
8
1
.7

1
3
4
1
3
5
.8

1
2
9
7
4
0

1
2
5
7
6
8
.8

1
2
3
1
5
9
.3

1
2
1
5
2
8
.3

1
2
0
3
2
5
.6

1
1
9
3
9
6
.2

1
1
6
7
9
6
.2

1
1
5
6
4
5
.6

1
1
5
5
6
8
.2

1
1
2
5
9
6
.2

1
1
0
6
6
0
.3

1
1
0
5
7
3
.6

1
0
8
1
9
7

1
0
5
9
9
7

1
0
3
0
8
5

9
7
8
6
1

9
1
9
0
0

8
9
1
8
9

8
4
4
4
8

8
1
1
1
2

7
5
1
0
0

7
2
2
0
1

6
8
9
6
9

6
4
5
6
8

6
2
3
0
0

5
9
6
0
1

5
7
2
0
0

5
3
3
3
0

4
8
8
7
0

4
4
5
0
0

3
9
2
5
2

3
4
2
0
1

2
9
7
6
6

2
5
3
0
0

1
8
5
0
0

1
3
2
1
0

7
6
4
0

2
6
0
0

Sa
n
d
 D
e
p
o
si
te
d
 (
to
n
s)

River Station

Sand Size Particles Deposited on September 30
1,250 cfs Dry Year Predictive Scenario



Figure B.D.32
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Figure B.D.33
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Figure B.D.34
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Figure B.D.35
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Figure B.D.36
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Figure B.D.37
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Figure B.D.38
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Figure B.D.39
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Figure B.D.40
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Figure B.D.41
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Figure B.D.42
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Figure B.D.43
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Figure B.D.44
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Figure B.D.45
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Figure B.D.46
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Figure B.D.47
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Figure B.D.48
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Figure B.D.49
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Figure B.D.50
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Figure B.D.51

‐10

‐8

‐6

‐4

‐2

0

2

4

6

8

10

‐8

‐6

‐4

‐2

0

2

4

6

8

760 20760 40760 60760 80760 100760 120760

Fr
e
e
b
o
ar
d
 (
ft
)

W
at
e
r 
Su
rf
ac
e
 C
h
an

ge
 (
ft
)

River Station

Effects of Design Flow From Pre‐Depositional Case
500 cfs Pulse Flow Dry Year Simulation

Water Surface Change

Negative Freeboard



Figure B.D.52
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Figure B.D.53
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Figure B.D.54
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Figure B.D.55
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Figure B.D.56
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Figure B.D.57
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Figure B.D.58
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Figure B.D.59
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Figure B.D.60
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Appendix G 
Traffic Analysis  



09845‐05 Planned Deviation Soil Export Transportation Evaluation.docx 

August 19, 2015 

Mr. Dan Bott 
Orange County Water District 
18700 Ward Street  
Fountain Valley, CA 92708 

Subject: Planned Deviation Prado Dam Water Control Plan Transportation Evaluation 

Dear Mr. Bott: 

Urban Crossroads, Inc. is pleased to submit this letter report evaluating potential transportation impacts 

related to the sediment removing and hauling activities associated with the Planned Deviation to the 

Prado Dam Water Control Plan (Project). The analysis in this letter report includes evaluating potential 

project transportation impacts and possible mitigation measures intended to reduce project impacts to 

less than significant levels. The proposed project consists of removing and exporting 20,000 cubic yards 

(CY) of soil from the Prado Dam area via either Auto Center Drive / Serfas Club Drive or River Road / Main 

Street and the SR‐91 Freeway to the La Sobrante Landfill via the  I‐15 Freeway and Temescal Canyon 

Road. Potentially  impacted  jurisdictions / agencies  include  the City of Corona,  the City of Norco,  the 

County of Riverside, and the California Department of Transportation (Caltrans). 

Exhibit A presents the  location of the subject project. The Prado Dam area from which soil export will occur  is 

located north of the SR‐91 Freeway and east of Euclid Avenue (SR‐83) in Riverside County, California. The purpose 

of this evaluation is to determine if the proposed export activities will have the potential to cause significant traffic 

impacts  of  either  a  direct  or  cumulative  nature.    The  primary  focus  of  this  evaluation  is  on  freeway  traffic 

conditions. It is recognized that peak period congestion / level of service issues are prevalent on both the SR‐91 

Freeway and the  I‐15 Freeway. Therefore, the primary focus of this evaluation  is to determine  if the proposed 

project will generate sufficient traffic to result in a direct project impact. A secondary aspect of the evaluation is 

to identify potential mitigation measures, such as limiting truck traffic to specific time frames, which would further 

reduce / mitigate project impacts. 



Mr. Dan Bott 
Orange County Water District 
August 19, 2015 
Page 2 

OCWD Planned Deviation – Prado Dam Soil Export Transportation Evaluation 
County of Riverside, CA  

 

METHODOLOGY 

 

Traffic study guidelines for Riverside County, The Cities of Norco and Corona, and Caltrans have been reviewed. 

The City of Norco does not have their own traffic study guidelines, however, recent traffic studies in Norco have 

been prepared  in  accordance with  the County of Riverside Guidelines. Review of  the  traffic  study  guidelines 

suggests that analysis locations where a project is anticipated to contribute 50 or more peak hour trips should be 

analyzed in a formal traffic impact study. Both the City of Corona and Caltrans traffic study guidelines also address 

conditions when a project contributes  less than 50 peak hour trips. The City of Corona traffic study guidelines 

indicate that a focused traffic analysis may be required under these circumstances, while the Caltrans traffic study 

guidelines indicate that analysis may be required if, among other criteria, a State facility to which project traffic is 

assigned is experiencing unstable or forced traffic flow  conditions (LOS “E” or “F”). Based on these criteria, this 

study assumes that a contribution of 50 or more peak hour trips could be the basis for identifying a direct project 

traffic impact. Conversely, contributing less than 50 peak hour trips to an already congested facility could be the 

basis for contributing to a cumulative project impact. 

 

PROJECT DESCRIPTION AND TRIP GENERATION 

 

The proposed project consists of removing and exporting 20,000 CY of soil  from the Prado Dam area via 

either Auto Center Drive / Serfas Club Drive or River Road / Main Street and the SR‐91 Freeway to the La 

Sobrante Landfill via the I‐15 Freeway and Temescal Canyon Road. Two potential removal sites and haul 

routes have been identified. Exhibit B depicts the general travel routes between the export site and the 

anticipate disposal site (La Sobrante Landfill). Attachment “A” contains detailed exhibits depicting the 

travel routes near the beginning (export site) and end (La Sobrante Landfill) of the travel routes. Export 

material will be generated from within the Prado Basin proper and would be transported to the SR‐91 

Freeway via Auto Center Drive. Some export material would also be generated from the Orange County 

Water District (OCWD) Prado Wetlands Diversion Channel located in the more northeasterly reaches of 

the Prado Basin and would most efficiently be transported to the SR‐91 Freeway via River Road and Main 

Street through Norco and Corona. 



Mr. Dan Bott 
Orange County Water District 
August 19, 2015 
Page 3 

OCWD Planned Deviation – Prado Dam Soil Export Transportation Evaluation 
County of Riverside, CA  

 

It is anticipated that a maximum of 8 trucks per hour will be loaded using a single loader / bulldozer. A 

crew consisting of an operator for the Loader used to load soil into the trucks, drivers for the 8 trucks, 

and a construction superintendent will be required. Table 1 summarizes the resulting trip generation 

based on the anticipated crew composition. Two types of trips are expected, trips associated with worker 

arrival  and  departure  and  trips  associated with  the  actual  export  activity.  The worker  arrival  and 

departure trips would typically occur outside of normal peak traffic periods, as construction workers 

typically arrive before 7:00 AM (before the start of the typical 7:00 to 9:00 AM morning peak period) and 

depart around 3:00 PM  (before  the start of  the  typical 4:00  to 6:00 PM peak period). However,  the 

project  is anticipated to contribute only 10 peak period trips related to worker arrival and departure, 

which is well below the 50 trip threshold established as the basis for identifying a direct project impact. 

The estimated total daily traffic related to the workers and other miscellaneous trips is 24 daily trips. 

 

Similarly, the trucking activities that are expected during the working day would result  in 8 outbound 

(loaded) and 8 inbound (empty return) truck trips during each hour of activity (16 truck trips per hour) 

and 128 daily truck trips. A passenger car equivalency  (PCE)  factor of 3.0  is typically applied to  large 

trucks, resulting in a PCE trip generation of 48 hourly PCE trips and 384 daily PCE trips. The total daily 

PCE trip generation (worker trips and truck trips combined) is 408 daily PCE trips. The anticipated peak 

hour PCE  traffic  volume  /  generation  for  the proposed project  is  again below  the 50  trip  threshold 

established as the basis for identifying a direct project impact. 

 

EXISTING TRAFFIC VOLUME REVIEW 

 

The SR‐91 corridor serves as a commuting corridor primarily carrying residents of the housing rich Inland Empire 

to  the employment opportunities  in Orange  and  Los Angeles Counties.  The  SR‐91  is highly  congested during 

substantial portions of the day, with the heaviest westbound traffic during the morning commute and the heaviest 

eastbound traffic during the evening commute. The I‐15 corridor south of the SR‐91 experiences similar traffic 
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patterns, with the heaviest morning traffic  in the northbound direction and the heaviest evening traffic  in the 

southbound direction.  

 

Recognizing that the project will contribute traffic to existing congestion along these corridors, it is acknowledged 

that a project contribution to cumulative congestion is inevitable. The focus of the existing traffic volume review 

is  therefore  to  identify existing  traffic volume patterns  for  the SR‐91 and  I‐15 corridors and determine  if  it  is 

possible to partially mitigate project impacts by establishing temporal (time of day) limitations on when trucking 

activities can occur. 

 

Available existing conditions daily traffic volume data has been compiled from the Caltrans website, specifically 

the Caltrans Performance Management System (PEMS). The PEMS system has been used to compile data for 4 

key  locations  along  the  two  corridors.  The  four  locations  and  the Attachments  containing  the  data  for  each 

location are as follows: 

 

 SR‐91 east of Serfas Club Drive (Attachment “B”) 

 SR‐91 east of Main Street (Attachment “C”) 

 I‐15 north of Temescal Canyon Road (Attachment “D”) 

 I‐15 south of  Magnolia Avenue (Attachment “E”) 

 

The first three locations were selected primarily due to their proximity to the freeway interchanges that project 

truck traffic will utilize for soil export transport activities. The fourth location was selected to provide insight into 

traffic patterns and  congestion  levels  approaching  the  SR‐91  /I‐15  interchange on  the  I‐15. This  same  role  is 

already served by the second SR‐91 data location for the SR‐91 approach to the SR‐91 /I‐15 interchange. 

 

Table 2 presents a summary of the data for the AM peak period. During the AM peak period, the peak direction 

of travel on the SR‐91 Freeway is westbound. The peak direction of travel on the I‐15 Freeway south of the SR‐91 

Freeway is the northbound direction. The AM peak traffic volumes generally begin to occur between 4:00 AM and 

6:00 AM, reflecting the congested nature of the two freeway corridors during the AM peak period.  
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Of greater interest is the time that traffic volumes begin to drop along the two corridors, as this indicates the time 

when congestion begins to ease somewhat and trucking activities would have less of an impact. Traffic volumes 

begin to trend downward no later than 9:00 AM on both the SR‐91 and I‐15 Freeways. A restriction or reduction 

of soil transport activities until after 9:00 AM would serve to reduce potential project impacts. Given the secondary 

traffic volume peak that was observed at around Noon, it would not be practical to attempt to avoid any potential 

for traffic impacts related to soil transport activities. 

 

Table 3 presents a summary of the data for the PM peak period. During the PM peak period, the peak direction of 

travel on the SR‐91 Freeway is eastbound. The peak direction of travel on the I‐15 Freeway south of the SR‐91 

Freeway is the southbound direction during the PM peak period. The PM traffic volumes generally begin to peak 

as early as Noon, with widespread congestion being observed after around 2:00 PM. Peak traffic volumes generally 

continue well into the early evening (6:00 or 7:00 PM). A restriction or reduction of soil transport activities starting 

at 2:00 or 3:00 PM would potentially serve to reduce potential project impacts.  

 

EXISTING PLUS PROJECT CONDITIONS 

 

The project would generally add a relatively small amount of traffic to already congested freeway corridors. Table 

4 presents the project contribution to the peak traffic volume in the peak direction at each of the four locations 

used in this evaluation. The project contribution is less than 1% of the existing traffic volume for every location, 

with project contributions ranging between 0.4% and 0.8%. 

 

The project contribution is less than 50 peak hour vehicles in all cases. Based on the criteria cited previously, the 

project  contribution  is  too  small  to be  considered  a direct project  impact. However  the degree of  recurrent 

congestion on both the SR‐91 and I‐15 Freeway corridors indicate that the project is contributing to a cumulative 

impact. 

 

POTENTIAL MITIGATION MEASURES 

 

Potential mitigation measures that have been considered include reducing the number of truck trips per hour or 

restricting the hours of soil export transport activity. The number of truck trips has already been shown to be 
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below the threshold of significance for a direct project impact. Therefore, this section focuses on the effects of 

restricting  the  soil  transport  activities  to  less  than  the  typical  8  hour work  day. One  of  the  project  goals  / 

requirements is to complete the soil export activity within one year or less. 

 

Table 5 presents calculations summarizing the duration of soil transport activity for three scenarios. A total of 

20,000 cubic yards (CY) of material must be removed. A typical truck carries 14 CY of material per load. Therefore, 

a total of 1,429 truckloads of material must be transported. Assuming that 8 truckloads can be loaded per hour, 

this will require a total of 179 hours of soil transport activity to complete the required soil removal activity. 

 

For the first scenario of engaging in soil transport activities for a typical 8 hour workday, a total of 22 working days 

or approximately 4‐5 weeks would be required. If soil transport activities were restricted to 7 hours (for instance, 

8 AM to 3 PM), 26 working days or just over 5 working weeks would be required. The third scenario consists of 

restricting soil transport activities to a 6 hour time frame (9 AM to 3 PM). This would require 30 working days or 

6 weeks of export activity. 

 

SUMMARY AND CLOSING 

 

The SR‐91 corridor serves as a commuting corridor primarily carrying residents of the housing rich Inland Empire 

to  the employment opportunities  in Orange  and  Los Angeles Counties.  The  SR‐91  is highly  congested during 

substantial portions of the day, with the heaviest westbound traffic during the morning commute and the heaviest 

eastbound traffic during the evening commute. The I‐15 corridor south of the SR‐91 experiences similar traffic 

patterns, with the heaviest morning traffic  in the northbound direction and the heaviest evening traffic  in the 

southbound direction.  

 

Recognizing that the project will contribute traffic to existing congestion along these corridors, it is acknowledged 

that a project contribution to cumulative congestion is inevitable. The focus of the existing traffic volume review 

is  therefore  to  identify existing  traffic volume patterns  for  the SR‐91 and  I‐15 corridors and determine  if  it  is 

possible to partially mitigate project impacts by establishing temporal (time of day) limitations on when trucking 

activities can occur. 
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During the AM peak period, the peak direction of travel on the SR‐91 Freeway is westbound. The peak direction 

of travel on the I‐15 Freeway south of the SR‐91 Freeway is the northbound direction. The AM peak traffic volumes 

generally begin  to occur between 4:00 AM and 6:00 AM,  reflecting  the congested nature of  the  two  freeway 

corridors during the AM peak period. Traffic volumes begin to trend downward no later than 9:00 AM on both the 

SR‐91 and I‐15 Freeways. A restriction or reduction of soil transport activities until after 9:00 AM would help to 

minimize  congestion during  the AM peak period.  This  restriction,  combined with  the  relatively  small project 

contribution (less than 1% of existing traffic) would reduce potential cumulative impacts to a less than significant 

level. 

 

The peak direction of travel on the I‐15 Freeway south of the SR‐91 Freeway is the southbound direction during 

the PM peak period. The PM traffic volumes generally begin to peak as early as Noon, with widespread congestion 

being observed after around 2:00 PM. Peak traffic volumes generally continue well into the early evening (6:00 or 

7:00 PM). A  restriction or  reduction of soil  transport activities starting at 2:00 or 3:00 PM would also help  to 

minimize  congestion during  the  PM peak period.  This  restriction,  combined with  the  relatively  small  project 

contribution (less than 1% of existing traffic) would reduce potential cumulative impacts to a less than significant 

level. 

 

The project would generally add a relatively small amount of traffic to already congested freeway corridors. The 

project contribution  is  less than 1% of the existing traffic volume for both of the primary travel corridors that 

would be used by project traffic (SR‐91 and I‐15), with project contributions ranging between 0.4% and 0.8%. The 

project contribution  is  less  than 50 peak hour vehicles  in all cases. Based on  the criteria cited previously,  the 

project contribution is too small to be considered a direct project impact.  

 

Restricting  the  hours  during which  soils  transport  activities  are  allowed  has  been  considered  as  a  potential 

mitigation measure. One of the project goals / requirements is to complete the soil export activity within one year 

or less. If the soils transport activities are subject to a restricted set of hours (a 6 hour timeframe with hauling 

activities restricted to the hours between 9 AM and 3 PM), the soil removal activity would still only require 6 

weeks to complete. It is therefore recommended that soil hauling activity be limited to occur between the hours 

of 9 AM and 3 PM to reduce potential project cumulative impacts to a less than significant level. 
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Urban Crossroads, Inc. is pleased to provide this transportation evaluation of the potential traffic impacts related 

to the Planned Deviation Soils Export activities for your use. If you have any questions regarding the information 

provided, please call me at (949) 660‐1994, ext. 210. 

 
Sincerely, 
 
URBAN CROSSROADS, INC. 

 
Carleton Waters, PE 
Principal 
 
CW 
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IN OUT TOTAL

Worker Arrival / 
Departure

Passenger 
Vehicles 10 (AM) 10 (PM) 10 24

Assumes that truck drivers and on-site 
workers (Loader operator & 
Supervisor) arrive simultaneously. 
Assumes 4 miscellaneous daily trips 
(supplies, food truck, etc.)

 Trucks Trips 
(Non-PCEs) 8 8 16 128

Daily number of trips per day is based 
on 8 loads per hour over an 8 hour 
work day.

 Trucks Trips 
(PCEs) 24 24 48 384

Passenger Car Equivalents (PCEs) = 
Truck Trips (Non-PCEs) x 3; daily 
numbers based on 8 hour work day

Export Activities
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TABLE 1

Planned Deviation (Prado Dam Soil Export) Traffic Analysis
Trip Generation Estimate

Construction 
Activity

TRIPS FOR:
HOURLY DAILY     

(1-Way)
NOTES:



Freeway SR-91 SR-91 I-15 I-15
Location e/o Serfas Club Dr. e/o Main St. n/o Temescal Cyn. Rd. s/o Magnolia Av.
Direction Westbound Westbound Northbound Northbound
Peak Volume ~3,000 VPH1 ~5,500 VPH ~4,400 VPH ~5,200 VPH
Time Peak 
Volume is 
Reached

4:00 AM 7:00 AM 6:00 AM 6:00 AM

Time Peak 
Volume begins 
to Drop

9:00 AM 8:00 AM 7:00 AM 9:00 AM

Comments Volume drops 
substantially by 10 AM

Secondary peak 
begins around Noon

Short secondary peak 
at around Noon

Volume drops 
substantially by 9 AM

1  VPH = Vehicles Per Hour

TABLE 2

Planned Deviation (Prado Dam Soil Export) Traffic Analysis
AM Peak Period Traffic Volume Summary



Freeway SR-91 SR-91 I-15 I-15
Location e/o Serfas Club Dr. e/o Main St. n/o Temescal Cyn. Rd. s/o Magnolia Av.
Direction Eastbound Eastbound Southbound Southbound
Peak Volume ~3,000 VPH1 ~6,000 VPH ~5,200 VPH ~5,500 VPH
Time Peak 
Volume is 
Reached

6:00 PM Noon 4:00 PM 3:00 PM

Time Peak 
Volume begins 
to Drop

7:00 PM 6:00 PM 7:00 PM 7:00 PM

Comments

Based on observation, 
congestion on the   SR-
91 corridor in this area 
begins no later than 
around 2 PM

Data reflects ongoing 
construction activities 
creating a bottleneck 
in this area. Data also 
shows a drop in 
volume between 4:00 
and 6:00 PM, most 
likely reflecting 
extreme congestion 

Traffic begins 
increasing around 
Noon

Volume drops 
substantially by 9 AM

1  VPH = Vehicles Per Hour

TABLE 3

Planned Deviation (Prado Dam Soil Export) Traffic Analysis
PM Peak Period Traffic Volume Summary



Freeway Location Time Direction3

Existing 

Volume (VPH1)
Project Volume2 

(VPH) Project %

SR-91 e/o Serfas Club Dr. AM WB 3,000 24 0.8%

SR-91 e/o Main St. AM WB 5,500 24 0.4%

I-15 n/o Temescal Cyn. Rd. AM NB 4,400 24 0.5%

I-15 s/o Magnolia Av. AM NB 5,200 24 0.5%

SR-91 e/o Serfas Club Dr. PM EB 3,000 24 0.8%

SR-91 e/o Main St. PM EB 6,000 24 0.4%

I-15 n/o Temescal Cyn. Rd. PM SB 5,200 24 0.5%
I-15 s/o Magnolia Av. PM SB 5,500 24 0.4%

1  VPH = Vehicles Per Hour
2  Project volumes are directional volumes converted to Passenger Car Equivalents (PCE's)
3  WB = Westbound, NB = Northbound, EB = Eastbound, SB = Southbound

TABLE 4

Planned Deviation (Prado Dam Soil Export) Traffic Analysis
Existing Plus Project Traffic Contribution



Total Export Quantity 20,000 Cubic Yards (CY)
Truck Capacity 14 CY
Total Truckloads 1,429
Truckloads per Hour 8
Trucking Hours Required 179

Hours Per Day 8
Working Days Required 22
Days Per Week 5 Standard Work Week
Working Weeks Required 4.4 Total Export Duration

Hours Per Day 7
Working Days Required 26
Days Per Week 5 Standard Work Week
Working Weeks Required 5.2 Total Export Duration

Hours Per Day 6
Working Days Required 30
Days Per Week 5 Standard Work Week
Working Weeks Required 6.0 Total Export Duration
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TABLE 5

Planned Deviation (Prado Dam Soil Export) Traffic Analysis
Work Duration Estimate

ITEM QUANTITY COMMENTS

DURATION - 8 HOUR WORK DAYS, 5 DAYS / WEEK

DURATION - 7 HOUR WORK DAYS, 5 DAYS / WEEK

DURATION - 6 HOUR WORK DAYS, 5 DAYS / WEEK
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SR‐91 East of Serfas Club Drive 
Traffic Volume Data Charts  
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SR‐91 East of Main Street 
Traffic Volume Data Charts 
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I‐15 North of Temescal Canyon Road 
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I-15 NB no Temescal Cyn
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I‐15 South of Magnolia Avenue 
Traffic Volume Data Charts 
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I.  EXECUTIVE SUMMARY 
 
This  report  contains  the  focused  traffic analysis  for  the proposed Orange County Water District 
(OCWD)  Prado  Basin  Sediment  Removal  Project  which  is  located  northeast  of  the  Prado  Basin 
Dam in the County of Riverside.   This section summarizes the existing traffic conditions, project 
traffic impacts, and the proposed mitigation measures. 
 
A. Background 

 
The  Orange  County  Water  District  (OCWD)  is  the  manager  of  the  Orange  County 
Groundwater  Basin.    The  groundwater  basin  is  a  350  square  mile  area  underlying  the 
central and northern portions of Orange County that provides underground water supplies 
to 23 cities and 2.3 million persons.  The Prado Basin is formed by Prado Dam on the Santa 
Ana River,  and  the Orange County Water District manages  approximately  2,150  acres  for 
flood  control,  water  conservation,  wetlands  and  groundwater  recharge.    Sediment 
accumulation, at an approximate rate of 700 acre‐feet per year, has a negative  impact on 
the water  storage  capacity within  the  basin  for water  conservation  efforts.    At  this  time 
OCWD  has  proposed  a  sediment management  project  that  would  remove  120,000  cubic 
yards of sediment from the Prado Basin and haul it off‐site to the El Sobrante Landfill.  The 
sediment removal activities would occur along the segment of  the Santa Ana River within 
the Prado Basin reservoir area in the County of Riverside. 
 
The  sediment  removal  program  involves  three  primary  activities:  the  construction  of 
sediment  removal  channel  as  well  as  sediment/green  waste  processing  area,  sediment 
removal  by  dry  excavation/hydraulic  dredging,  and  hauling  of  the  removed  sediment 
material to the El Sobrante Landfill.  The Project will be implemented in several phases over 
a period of up to five years. 
 
The majority  of  the  project will  not  create  project  related  peak  hour  trips.    Construction 
equipment mobilization  and  demobilization  activities will  occur  during  off‐peak  hours  on 
public  roadways.    The  on‐site  construction  activity  schedule  is  from 7:00 AM  to  3:00  PM 
which will allow construction workers to arrive at and depart the site before peak hours in 
the morning and afternoon.  To avoid traffic impacts during the peak hours along the haul 
route  for  the  sediment  removal  phase  of  construction,  truck  driver  schedules  will  be 
restricted  to  9:00  AM  to  3:00  PM  so  that  truck  trips  will  occur  mid‐day  between  the 
morning and evening peak hours. 
 

B. Analysis Methodology 
 
The analysis of the traffic  impacts from the proposed development and the assessment of 
the required mitigation measures were based on an evaluation of the existing and forecast 
traffic  conditions  in  the  vicinity  of  the  site  with  and  without  the  project.    The  following 
analysis years are considered in this report: 
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■  Existing Conditions (2016) 
■  Existing Plus Project Conditions1 
■  Initial Construction Year (2017) With Project  
■  Final Construction Year (2022) With Project  

 
Existing intersection traffic conditions were established through 24 hour roadway segment 
traffic counts obtained by Kunzman Associates, Inc. in May 2016 (see Appendix B). 
 
The  trip  generation  rates  are  from  staffing,  delivery,  and  disposal  information  from  the 
applicant. 
 
Roadway segments are considered  to operate at an acceptable Level of Service when  the 
average  daily  traffic  volumes  do  not  exceed  the  roadway  capacity  as  specified  by  the 
roadway classification. 
 

C. Definition of Deficiency and Significant Impact 
 
The  traffic  impact  study  methodology  is  consistent  with  the  County  of  Riverside 
Transportation Department Traffic Impact Analysis Preparation Guidelines. 
 
1. Roadway Segment Level of Service Criteria 

 
The County has established, as a Countywide target, a Level of Service C on all County 
maintained roads and conventional State Highways, except that a Level of Service D 
could  be  allowed  on  at  any  combination  of  Major  Arterials,  Expressways,  or 
conventional  State  Highways  as  specified  in  the  County  of  Riverside  Congestion 
Management Plan, 2011. 
 

2. Significant Impact Criteria 
 
Consistent with County of Riverside guidelines, an  impact  is considered significant  if 
the proposed project causes an intersection to drop below the target Levels of Service 
as described above. 
 

D. Existing Traffic Conditions 
 
The existing roadway adjacent to the project site is Auto Center Drive. 
 
The  study  area  roadway  segments  currently  operate  at  acceptable  Levels  of  Service  for 
Existing traffic conditions. 
 
 
 

                                            
1  The existing plus project conditions has been analyzed to comply with the Sunnyvale West Neighborhood Association 

v. City of Sunnyvale CEQA court case.  This scenario assumes the full development of the proposed project and full 
absorption of the proposed project trips on the circulation system at the present time. 
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E. Traffic Impacts 
 
1. Project Description 

 
The proposed project  is  located northeast  of  the  Prado Basin Dam  in  the County  of 
Riverside.  The project proposes to remove 120,000 cubic yards of sediment from the 
Prado Basin and haul  it off‐site to the El Sobrante Landfill.   The proposed project will 
be  implemented  in several phases over a period of up  to  five years.   Construction  is 
anticipated to begin in November 2016, but may be delayed because of environmental 
or climate conditions.  The proposed project will have access to Auto Center Drive. 
 

2. Future Levels of Service 
 
The majority of the trips generated by the proposed project will occur during non‐peak 
hour  traffic  periods.    The  amount of  daily  traffic  occurring  during peak hour  periods 
will  be  relatively  minor  and  will  not  reduce  the  Level  of  Service  of  any  study  area 
roadway segments. 
 
For  Existing  Plus  Project  traffic  conditions,  the  study  area  roadway  segments  are 
projected to operate at acceptable Levels of Service. 
 
For  the  Initial  Construction  Year  (2017) Without  Project  traffic  conditions,  the  study 
area roadway segments are projected to operate at acceptable Levels of Service. 
 
For the Initial Construction Year (2017) With Project traffic conditions, the study area 
roadway segments are projected to operate at acceptable Levels of Service. 
 
For  the  Final  Construction  Year  (2022) Without  Project  traffic  conditions,  the  study 
area roadway segments are projected to operate at acceptable Levels of Service. 
 
For  the Final Construction Year  (2022) With Project  traffic  conditions,  the study area 
roadway segments are projected to operate at acceptable Levels of Service. 
 

F. Construction Project Traffic Control Mitigation 
 
The general comments provide additional information or measures to minimize the impact 
of  the  project  on  traffic  circulation  and  facilitate  the  project  and  may  or  may  not  be 
applicable for all situations which arise during construction: 
 
1. Provide  both  the  County  of  Riverside,  City  of  Corona,  and  California  Department  of 

Transportation detailed project descriptions which include: 
 
a. Identified hours of construction and hours for deliveries. 
b. Identified haul routes. 
c. Identify location of staff parking for the construction period. 
d. Identify the location of material storage. 
e. Details for the work at site access locations. 
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2. The project shall develop a procedure to notify the following agencies and public: 
 
a. Emergency  services  affected  by  construction  in  the  study  area  of  possible  lane 

and local access closures and the potential for traffic delays during construction.  
(The City of Corona Fire Station #5 at 1200 Canyon Crest Drive, Corona, CA, and 
the County of Riverside Fire Station #3 at 790 S Smith Avenue,  Corona, CA). 

b. City of Corona Traffic Management Center to assist in moderating congestion on 
local streets. 

c. Corona‐Norco Unified School District of possible temporary traffic congestion. 
d. Transit  providers  of  possible  temporary  traffic  congestion  (West  Corona 

Metrolink). 
e. The community‐at‐large of the construction limits/duration and timing. 

 
3. The  project  should  schedule  the  receipt  of  construction  materials  during  non‐peak 

travel periods (9:15 AM to 3:45 PM), to the extent possible. 
 

4. The project should require the construction workers to park at the predetermined off‐
street parking area specified by the applicant. 
 

5. The  project  should  work  with  the  City  of  Corona  Engineer  and  Traffic  Management 
Center  to  identify  days  of  heavy  truck  traffic  volumes  on  roadways  within  the  City.  
Because of the heavy directionality of traffic flow and the City’s ability to manage traffic 
signal timing to increase flow as needed, the applicant has the opportunity to utilize the 
City’s ability to moderate congestion on roadways within the study area. 
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II.  INTRODUCTION 
 
A. Purpose of Report and Study Objectives 

 
The  purpose  of  this  focused  traffic  analysis  is  to  evaluate  the  development  of  the  Prado 
Basin  Sediment  Removal  Project.    This  report  presents  the  focused  traffic  analysis 
methodology, analysis, findings, recommendations, and supporting data. 
 
Study objectives include (1) documentation of existing traffic conditions in the vicinity of the 
site;  (2)  analysis  of  existing  plus  project  traffic  conditions;  (3)  evaluation  of  Year  (2017) 
Without  Project  traffic  conditions;  (4)  evaluation  of  Year  (2017)  With  Project  traffic 
conditions;  and  (5)  evaluation  of  Year  (2022)  Without  Project  traffic  conditions;  (6) 
evaluation of Year  (2022) With Project  traffic  conditions; and  (7) determination of on‐site 
and off‐site improvements needed to achieve City of Corona Level of Service requirements. 
 
Although this  is a technical report, every effort has been made to write the report clearly 
and concisely.  To assist the reader with those terms unique to transportation engineering, 
a glossary of terms is provided within Appendix A. 
 

B. Project Description 
 
The Orange County Water District  (OCWD) has proposed a sediment management project 
that would remove 120,000 cubic yards of sediment from the Prado Basin and haul  it off‐
site  to  the  El  Sobrante  Landfill.    The  sediment  removal  activities  would  occur  along  the 
segment  of  the  Santa  Ana  River  within  the  Prado  Basin  reservoir  area  in  the  County  of 
Riverside. 
 
The  sediment  removal  program  involves  three  primary  activities:  the  construction  of 
sediment  removal  channel  as  well  as  sediment/green  waste  processing  area,  sediment 
removal  by  dry  excavation/hydraulic  dredging,  and  hauling  of  the  removed  sediment 
material to the El Sobrante Landfill. 
 

C. Project Location 
 
The proposed project is located along the segment of the Santa Ana River within the Prado 
Basin reservoir area in the County of Riverside.  The sediment removal haul route from the 
Prado  Basin  to  the  El  Sobrante  Landfill  will  travel  along  the  following  roadways:    Auto 
Center  Drive,  SR‐91  Freeway,  I‐15  Freeway,  Temescal  Canyon  Road,  and Dawson  Canyon 
Road (see Figure 1). 
 

D. Land Use and Intensity 
 
The proposed project consists of the temporary construction activity for the improvement 
of the existing flood control and water conservation elements of the site. 
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E. Site Plan 
 
The  Prado  Basin  is  formed  by  the  Prado  Dam  on  the  Santa  Ana  River,  and  the  Orange 
County  Water  District  manages  approximately  2,150  acres  for  flood  control,  water 
conservation, wetlands and groundwater recharge (see Figure 2).  The construction area is 
approximately  52  acres  of  which  approximately  12  acres  will  consist  of  the  Sediment 
Removal Channel within the wetted channel of the Santa Ana River in the southeast portion 
of  Prado  Basin  and  45  acres  will  consist  of  the  Sediment  Storage  and  Green  Waste 
Processing Site east of the Prado Dam. 
 

F.  Phasing and Timing 
 
The  proposed  project will  be  implemented  in  several  phases  over  a  period  of  up  to  five 
years.  Construction  is  anticipated  to  begin  after  November  2016,  but  may  be  delayed 
because of environmental or climate conditions. 
 
The focused traffic analysis assumes that each phase will occur consecutively and until the 
project  is completed.   The overlapping of phases may occur  in the timeline; however,  the 
manpower  and  equipment  utilization  will  not  increase  over  the  specified  amount  of  the 
individual  phase.    For  example,  if  the  on‐site  construction  tasks  are  completed  in  a 
particular phase the on‐site construction tasks of the next phase may begin without adding 
manpower or equipment. 
 

G.  Site Access 
 
The proposed project will  have access  to Auto Center Drive.    The  sediment  removal  haul 
route  from  the  Prado  Basin  to  the  El  Sobrante  Landfill  will  travel  along  the  following 
roadways:   Auto Center Drive,  SR‐91  Freeway,  I‐15  Freeway,  Temescal  Canyon Road,  and 
Dawson Canyon Road. 
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III.  EXISTING CONDITIONS 
 
A. Study Area 

 
1. Area Roadway System 

 
Regional  access  to  the  project  site  is  provided  by  the  SR‐91  Freeway.    Existing 
roadways within  the study area  include: Auto Center Drive, Temescal Canyon Road, 
and Dawson Canyon Road. 
 
Auto Center Drive: This north‐south four‐lane divided to two‐lane undivided roadway 
is classified as a Secondary Roadway and Truck Route on the City of Corona General 
Plan  Circulation  Element  from  Railroad  Street  to  the  SR‐91  Freeway,  and  is 
unclassified north of Railroad Street.  It currently carries approximately 100 to 15,900 
vehicles per day in the study area. 
 
Temescal  Canyon  Road:  This  north‐south  four  lane  divided  to  four  lane  undivided 
roadway  is  classified  as  a Major  Arterial  from  the  I‐15  Freeway  to  Dawson  Canyon 
Road  on  the  City  of  Corona  General  Plan  Circulation  Element,  and  classified  as  a 
Secondary Roadway north of Dawson Canyon Road.  It currently carries approximately 
9,900 vehicles per day in the study area. 
 
Dawson Canyon Road: This east‐west two  lane undivided roadway  is unclassified on 
the  City  of  Corona  General  Plan  Circulation  Element.    It  currently  carries 
approximately 2,600 vehicles per day in the study area. 
 

2. Existing Field Survey of Travel Lanes and Intersection Control 
 
Figure  3  identifies  the  Existing  roadway  conditions  for  study  area  roadways.    The 
number of through lanes for Existing roadways and the existing intersection controls 
are identified. 
 

B.  Existing Traffic 
 
1. Existing Traffic Volumes 

 
Figure 4 depicts the Existing average daily traffic volumes.  The Existing average daily 
traffic  volumes  were  obtained  from  the  2014  Traffic  Volumes  on  California  State 
Highways  by  the  California  Department  of  Transportation,  factored  City  of  Corona 
Average Daily Traffic Volumes, and from 24 hour roadway segment counts obtained 
by Kunzman Associates, Inc. in May 2016 (see Appendix B). 
 

2. Roadway Segment Level of Service 
 
Roadway segments are considered to operate at an acceptable Level of Service when 
the average daily traffic volumes do not exceed the roadway capacity as specified by 
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the  roadway  classification.    The County  of  Riverside  average daily  traffic  volume as 
specified by the roadway classification and these values are shown in Table 12. 
 
As  shown  in  Table  2,  the  study  area  roadway  segments  currently  operate  within 
acceptable Levels of Service for Existing traffic conditions. 
 

C.  Areawide Circulation 
 
1. County General Plan and Circulation Element 

 
Figure  5  shows  the  current  County  of  Riverside  General  Plan  Circulation  Element.  
Both  existing  and  future  roadways  are  included  in  the  Circulation  Element  of  the 
General Plan and are graphically depicted on Figure 5.   This figure shows the nature 
and  extent  of  arterial  highways  that  are  needed  to  nominally  serve  the  ultimate 
development depicted by  the  land use element of  the General Plan.   The County of 
Riverside General Plan roadway cross‐sections are illustrated on Figure 6. 
 

2. City General Plan and Circulation Element 
 
Figure  7  shows  the  current  City  of  Corona General  Plan  Circulation  Element.    Both 
existing and future roadways are  included  in the Circulation Element of  the General 
Plan  and  are  graphically  depicted  on  Figure  7.    This  figure  shows  the  nature  and 
extent  of  arterial  highways  that  are  needed  to  nominally  serve  the  ultimate 
development  depicted  by  the  land  use  element  of  the  General  Plan.    The  City  of 
Corona General Plan roadway cross‐sections are illustrated on Figure 8. 
 

3. Designated Truck Routes 
 
The City of Corona designated truck route map is illustrated on Figure 9. 
 

4. Transit Service 
 
Figure  10  depicts  the  County  of  Riverside  Transit  System  Map.    Transit  service  is 
provided  by  Metrolink  rail  service  91/Perris  Valley  Line  and  Inland  Empire‐Orange 
County Line in the study area. 
 

5. Trail and Bikeway Plan 
 
Figure 11 shows the County of Riverside Trail and Bikeway Plan. 

                                            
2  The roadway segment capacity thresholds represent the theoretical maximum two‐way average daily traffic volumes 

that any given roadway is able to accommodate within one day, given typical peak hour characteristics.  Generally, 
roadway segment analysis is performed for planning purposes only and is affected by such factors as the number of 
intersections  (spacing,  configuration  and  control  features),  degree  of  access  control,  roadway  grades,  design 
geometrics  (horizontal  and  vertical  alignments),  sight  distance,  vehicle  mix  (truck  and  bus  traffic),  and 
bicycle/pedestrian  traffic.    Roadway  segments  benefit  from on‐going  traffic  signal  progression  timing  adjustments 
that maximize green time during peak traffic demands. 



C D E3

2 10,400 11,700 13,000
4 20,700 23,300 25,900
4 27,300 30,700 34,100
2 14,400 16,200 18,000
4 27,800 32,300 35,900
2 12,900 14,500 16,100
3 16,700 18,800 20,900
4 29,800 33,500 37,200
4 28,700 32,300 35,900
6 43,100 48,500 53,900
8 57,400 64,600 71,800
4 32,700 36,800 40,900
6 49,000 55,200 61,300
8 65,400 73,500 81,700

Volume 
Level to
of  Capacity

Service Ratio

A 0.000 ‐ 0.600
B 0.601 ‐ 0.700
C 0.701 ‐ 0.800
D 0.801 ‐ 0.900
E 0.901 ‐ 1.000
F >1.000

1

2 Average Daily Traffic

3

4

Expressway

Maximum Two‐Way Traffic Volume (ADT)2

Level of Service

Collector
Secondary
Major 

Roadway Classification
Number of 

Lanes

Levels of Service Volume to Capacity Ratios

These roadway capacities thresholds represent the theoretical maximum two‐way average daily traffic volumes that any
given roadway is able to accommodate with in one day, given typical peak hour characteristics. Generally, roadway segment
analysis is performed for planning purposes only and is affected by factors such as the number of intersections (spacing,
configuration and control features), degree of access control, roadway grades, design geometrics (horizontal and vertical
alignments), sight distance, vehicle mix (truck and bus traffic), and bicycle/pedestrian traffic. Roadway segments benefit from
on‐going traffic signal progression timing adjustments that maximize green time during peak traffic demands.

Table 1

Roadway Segment Daily Capacities1

These roadway capacities are "rule of thumb" estimates for planning purposes.  The Level of Service "E" volumes are 
estimated maximum daily capacity for respective classifications. 

Source: County of Riverside roadway daily service volume standards.

Urban Arterial
Urban Arterial
Urban Arterial
Expressway
Expressway

 Arterial
 Arterial

Mountain Arterial
Mountain Arterial
Mountain Arterial

11



Average Volume
Daily to Level of

From  To Classification Lanes Capacity1 Traffic Capacity Service

North of Railroad Drive Railroad Street Unclassified 2 10,400 137 0.013 A
Railroad Street MetroLink North Driveway Secondary 4 25,900 9,483 0.366 A
MetroLink North Driveway MetroLink South Driveway Secondary 4 25,900 11,668 0.451 A
MetroLink South Driveway Pomona Road Secondary 4 25,900 11,765 0.454 A
Pomona Road Warlow Road Secondary 4 25,900 12,750 0.492 A
Warlow Road SR‐91 Freeway WB Ramps Secondary 4 25,900 15,900 0.614 B

Temescal Canyon Road I‐15 Freeway NB Ramps Dawson Canyon Road Major 4 34,100 9,914 0.291 A

Dawson Canyon Road Temescal Canyon Road East of Temescal Canyon Rd Unclassified 2 10,400 2,589 0.249 A

1 Source: Link Volume Capacities/ Level of Service for Riverside County, Riverside County General Plan (2014).

Table 2

Existing Roadway Segment Daily Capacity Analysis

Existing 

Auto Center Drive

Roadway
Roadway CapacitySegment
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IV.  CONSTRUCTION TRAFFIC CONDITIONS 
 
This section discusses the construction traffic analysis.  Project construction would generate trips 
from  construction  worker  travel,  the  arrival  and  departure  of  trucks  delivering  construction 
materials, and the removal of debris generated by on‐site demolition activities.  Both the number 
of construction workers and  trucks would vary  throughout  the construction process  in order  to 
maintain a reasonable schedule of completion. 
 
A. Construction Phases 

 
The  employee  counts  and  estimated  truck  deliveries  by  the project  are  from  information 
provided by Orange County Water District (see Appendix C).  The construction phases of the 
project are as follows: 
 

Phase 1:   Pre‐Construction  
Phase 2:   Construction of Santa Ana River Sediment Removal Channel  
Phase 3:   Construction of Sediment Storage Site and Temporary Pipeline  
Phase 4:   Sediment Removal Activities (Dredging/ Dry Excavation) 
Phase 5:   Sediment Hauling  
Phase 6:   Monitoring, Mitigation and Site Restoration 

 
Construction  equipment  will  consist  of  bulldozers,  tracked  excavators,  skidders,  off‐road 
haul trucks, dump trucks, tub‐grinder, wheel loader, tracked skid‐loader, all‐terrain forklifts, 
scrapers, compactor, hydraulic dredge, workboat, booster pump, water trucks, work trucks, 
airplane,  crane,  on‐road  haul  trucks  (14,000  cubic  yard,  3‐axle),  and  flatbed  semi‐truck 
(mobilization).    The  equipment  and  staffing  per  phase  is  shown  in  Tables  3  and  4.    See 
Appendix C for construction information provided by the applicant for this alternative. 
 

B. Construction Trip Generation 
 
The traffic volumes are based on employee and truck data provided by the applicant  (see 
Appendix C).  The trips generated by the construction at the project site are determined for 
employee and truck traffic expected to enter and exit the site during the peak periods (7:00 
AM to 9:00 AM and 4:00 PM to 6:00 PM) at the study area intersections.  In general, on‐site 
construction  activity  is  anticipated  to  begin  at  7:00  AM  and  end  at  3:00  PM,  unless 
otherwise specified.  The haul route drivers will operate from 9:00 AM to 3:00 PM to avoid 
peak hour traffic. 
 
1. Project Employee Trips 

 
Project  trips  are  calculated  for  the  additional  employee  traffic  volumes  that will  be 
conducting  the  construction.    The  number  of  construction  worker  vehicles  is 
estimated using the average ridership of 1.135 persons per vehicle per the CEQA Air 
Quality  Handbook,  South  Coast  Air  Quality  Management  District,  1993.    It  is 
anticipated  that  the  majority  of  the  construction  workers  would  remain  on‐site 
throughout the day and approximately half of the workers would leave and return to 
the site via their vehicles for lunch.  Daily trip generation is based on the number of 
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employees multiplied by two (2) to account for the inbound and outbound trips, and 
an  additional  amount  of  trips  generated  by  the  off‐peak  lunch  time  round‐trips.  
Morning peak hour  trip generation  is  the number of employees entering  the site at 
the during of the peak hours (i.e., arrive approximately at 7:00 to 9:00 AM).   As the 
on‐site construction workers workday begins at 7:00 AM, they will arrive prior to the 
morning  peak  period.    Haul  truck  drivers will  arrive  during  the morning  peak  hour, 
and morning  peak  hour  generation  is  limited  to  the  number  of  haul  truck  drivers.  
Evening peak hour trip generation is the number of employees leaving the site at or 
after 4:00 PM.   As  the project workday  is completed at 3:00 PM, workers will  leave 
prior to 4:00 PM and not contribute to the evening peak period. 
 

2. Project Truck Trips 
 
Project trips are calculated by the projected increase in truck traffic volumes that will 
haul off excess soil, and deliver material to the site.  Daily trip generation is based on 
the  number  of  trucks,  number  of  round  trips,  to  account  for  the  inbound  and 
outbound trips, and all  trucks are multiplied by the passenger car equivalent  factor.  
Passenger Car Equivalent  (PCE)  factors have been obtained  from  the County of  San 
Bernardino  Congestion Management  Plan  per  direction  of  the  County  of  Riverside 
staff.  Cars (such as employee vehicles) use a PCE of 1.0,  Light duty trucks use a PCE 
of 1.5.  Medium duty trucks with 3 axles use a PCE of 2.0 and Heavy duty trucks with 4 
or more axles use a PCE of 3.0.  When possible, off‐peak (9:00 AM to 4:00 PM) truck 
delivery is preferred. 
 
For  this  project mobilization  of  on‐site  equipment will  occur  during  off‐peak  hours 
prior to the beginning of the phase.  For the sediment removal phase, haul trucks will 
consist of 14,000 cubic yards/3 axle trucks which will operate from 9:00 AM to 3:00 
PM to avoid peak hour traffic.  The approximately 36 mile round‐trip from the Prado 
Basin to El Sobrante Landfill  is estimated to take approximately 1 hour each way for 
travel and  loading/unloading which would allow for 3 round trips per day per truck.  
Inbound and outbound vehicle splits have been assumed to each be fifty (50) percent. 
 
As shown in Table 5, the maximum likely number of vehicles on all construction areas 
including sediment removal  in passenger car equivalents  is 222 daily during Phase 5 
(Sediment  Removal).    The  expected  number  of  construction  workers  and  trucks 
delivering  and  removing  materials  has  been  provided  by  the  applicant.    The  trip 
generation  values  shown  assumes  that  the  on‐site  construction  worker  arrival  and 
departure occur before peak hours, the haul driver arrival occurs during the morning 
peak hours and that they depart before the evening peak period and that sediment 
removal occurs during mid‐day hours between the morning and evening peak hours.  
The morning peak hour traffic volume projected for inbound and outbound travel in 
passenger car equivalents is approximately 15 vehicles per hour.  The project will not 
contribute  to  the  evening peak hour  traffic  volume as  the project workday  ends  at 
3:00 PM. 
 
In the County of Riverside, the minimum project‐added traffic volume that is needed 
before an intersection has to be studied is 50 two‐way trips in either the morning or 
evening weekday peak hours (it should be noted that the proposed project does not 
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meet these intersection criteria).  Therefore, the proposed project construction traffic 
volumes will be insignificant on the street system at its maximum likely intensity. 
 
For  the Sediment Removal Phase 5, approximately 15 haul  trucks will operate  from 
9:00 AM to 3:00 PM to avoid peak hour traffic.  The approximately 36 mile round‐trip 
from the Prado Basin to El Sobrante Landfill is estimated to take approximately 1 hour 
each  way  which  would  allow  for  3  round  trips  per  day  per  truck.    The  proposed 
project will contribute 15 14,000 cubic yard/3 axle trucks per hour to the haul route 
which equates to 30 passenger car equivalents during off‐peak hours from 9:00 AM to 
3:00 PM to avoid peak hour traffic.  It should be noted that this is below the 100 two‐
way peak hour mainline freeway trips which would require further freeway analysis. 
 

C. Trip Distribution 
 
To determine the trip distributions  for  the proposed project,  traffic counts of  the existing 
directional  distribution  of  traffic  for  existing  areas  in  the  vicinity  of  the  site,  and  other 
additional  information  on  future  development  and  traffic  impacts  in  the  area  were 
reviewed. 
 
Figures 12 and 13 contain the directional distributions of the project trips for the proposed 
project.  These distributions are differentiated by car and truck trips because of the higher 
than average truck trips associated with this activity. 
 

D. Trip Assignment 
 
Based  on  the  identified  trip  generation  and  distributions,  project  average  daily  traffic 
volumes have been calculated and shown on Figure 14.  It should be noted that because of 
the number of proposed phases, Phase 5 which has the highest daily trip generation is used 
for the Project and Plus Project turning movement illustrations. 
 
The  roadway  elements  that  must  be  analyzed  are  dependent  on  both  the  analysis  year 
(project Year or Buildout) and project generated traffic volumes.   The identification of the 
study area, and the intersections and highway segments requiring analysis, was based on an 
estimate of the two‐way traffic volumes on the roadway segments near the project site.  All 
arterial segments have been included in the analysis when the anticipated project volume 
equals  or  exceeds  50  two‐way  trips  in  the  peak  hours.    Figure  15  graphically  depicts  the 
project  trip  contribution  test  volumes  on  all  of  the  roadway  segments  adjacent  to  the 
potential intersection analysis locations. 



Hours HP
(Total) Rating

Wildlife/Habitat 
Monitoring

Pickup Truck 6 30 360 300 2

Sediment Surveys Pickup Truck 4 10 80 300 2

Water Quality Data 
Collection

Pickup Truck 4 20 80 300 1

Staff 5

Light‐duty Work Truck (Pick‐up) 5
Clearing and Grubbing Bulldozer 8 25 400 250 2
Clearing and Grubbing Tracked Excavator 8 40 640 200 2
Clearing and Grubbing Skidder 8 30 480 200 2
Clearing and Grubbing Off‐Road Haul Truck 8 15 240 350 2
Clearing and Grubbing Dump Truck 8 25 1,000 350 5
Clearing and Grubbing Tub Grinder 8 40 320 300 1
Clearing and Grubbing Wheel Loader 8 25 200 250 1
Clearing and Grubbing Water Truck 8 80 640 350 1
Clearing and Grubbing Work Truck 8 80 1,280 300 2

Grading Bulldozer 8 10 80 250 1
Grading Tracked Skid Loader 8 10 80 90 1
Grading Water Truck 8 10 80 350 1
Grading Work Truck 8 10 160 300 2

Staff 23

Off‐Road Vehicles and Equipment 23
Pipelines Bulldozer 8 10 80 250 1
Pipelines Tracked Excavator 8 5 40 200 1
Pipelines All Terrain Forklift 8 20 320 120 2
Pipelines Tracked Skid Loader 8 20 160 90 1
Pipelines Work Truck 8 20 160 300 1
Grading Bulldozer 8 20 320 250 2
Grading Tracked Skid Loader 8 30 240 90 1
Grading Scraper 8 30 480 490 2
Grading Compactor 8 30 240 200 1
Grading Water Truck 8 30 240 350 1
Grading Work Truck 8 30 240 300 1

Staff 14

Off‐Road Vehicles and Equipment 14

2

Phase Activity Equipment Description
Hours Per 

Day
Equipment 
Quantity

1

1

1

1

Total Days

2

2
2
2
2
2
2
2
2
2
2
2

3

2

3
3
3
3
3
3
3
3
3
3

3

Table 3

Project Phasing and Equipment ‐ Phases 1 to 3
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Hours HP
(Total) Rating

Dry Excavation Bulldozer 8 175 2,800 250 2
Dry Excavation Tracked Excavator 8 175 2,800 200 2
Dry Excavation Off‐Road Haul Truck 8 175 8,400 350 6
Dry Excavation Wheel Loader 8 175 1,400 250 1
Dry Excavation Water Truck 8 175 1,400 350 1
Dry Excavation Work Truck 4 175 700 300 1

Dredge Hydraulic Dredge 8 188 3,008 325 2
Dredge Workboat 8 188 3,008 20 2
Dredge Wheel Loader 4 188 1,504 250 1
Dredge Scraper 4 188 1,504 490 1
Dredge Booster Pump 8 188 12,032 150 8
Dredge Work Truck 4 188 752 300 1

Staff 28
Off‐Road Vehicles and Equipment 28

Loading Material  Bulldozer 6 112 672 250 1
Loading Material Wheel Loader  6 112 672 250 1
Loading Material  Work Truck 6 112 672 350 1
Loading Truck Water Truck  6 112 272 350 1

Hauling  On‐Road Haul Truck 6 112
10,080 
(Trips)

350 15

Staff 19

Off‐Road Vehicles and Equipment 4
On‐Road Medium‐duty 3 Axle Trucks 15

Monitoring Work Truck 4 120 960 300 2
Monitoring Workboat 4 120 480 20 1
Monitoring Airplane 8 8 64 300 1
Mitigation Bulldozer 8 120 960 250 1
Mitigation Wheel Loader 8 120 960 250 1
Mitigation Dump Truck 8 120 13,440 350 14
Mitigation Work Truck 4 90 720 300 2

Site Restoration Bulldozer 8 30 480 250 2
Site Restoration Tracked Excavator 8 30 480 200 2
Site Restoration Crane 8 5 40 300 1
Site Restoration Wheel Loader 8 30 240 250 1
Site Restoration Water Truck 8 15 120 350 1
Site Restoration Work Truck 8 30 480 300 2

Staff 31
Off‐Road Vehicles and Equipment 31

Table 4

Project Phasing and Equipment ‐ Phases 4 to 6

Phase Activity Equipment Description
Hours Per 

Day Total Days
Equipment 
Quantity

4

4
4
4
4
4
4
4
4
4
4
4

6

4

5
5
5
5

5

5

6
6
6
6

6
6

6

6
6
6
6
6
6
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Duration Trips Inbound/  Vehicle
Days1 Number  Lunch5 Number  per day Outbound Daily Factor Inbound Outbound Daily Inbound Outbound Inbound Outbound

Phase 1 
Employee Car 30 5 3 8 16 1.0 8 8 16 0 0 0 0
Work Truck (Light‐duty) 5 1 5 10 1.0 5 5 10 5 1 0 0
Semi‐Truck 0 0 3.0 0 0 0 0 0 0 0
Subtotal 13 26 26 5 1 0 0

Phase 2
Employee Car 90 23 12 35 70 1.0 35 35 70 0 0 0 0
Off‐Road Equipment 23 0 0 0 1.0 0 0 0 0 0 0 0
Semi‐Truck 4 2 0 0 3.0 0 0 0 0 0 0 0
Subtotal 35 70 70 0 0 0 0

Phase 3
Employee Car 60 14 7 21 42 1.0 21 21 42 0 0 0 0
Off‐Road Equipment 14 0 0 0 1.0 0 0 0 0 0 0 0

Semi‐Truck 3 2 0 0 3.0 0 0 0 0 0 0 0
Subtotal 21 42 42 0 0 0 0

Phase 4
Employee Car 190 28 14 42 84 1.0 42 42 84 0 0 0 0
Off‐Road Equipment 28 0 0 0 1.0 0 0 0 0 0 0 0

Semi‐Truck 3 2 0 0 3.0 0 0 0 0 0 0 0
Subtotal 42 84 84 0 0 0 0

Phase 5
Employee Car7 150 19 2 21 42 1.0 21 21 42 15 0 0 0
Off‐Road Equipment 4 0 0 0 1.0 0 0 0 0 0 0 0
Semi‐Truck  3 2 0 0 3.0 0 0 0 0 0 0 0
3‐Axle Haul Truck (6H day) 15 3 45 90 2.0 90 90 180 0 0 0 0
Subtotal 66 132 222 15 0 0 0

Phase 6
Employee Car 150 31 16 47 94 1.0 47 47 94 0 0 0 0
Off‐Road Equipment 31 0 0 0 1.0 0 0 0 0 0 0 0
Semi‐Truck 3 2 0 0 3.0 0 0 0 0 0 0 0
Subtotal 47 94 94 0 0 0 0

Distance to Material or Disposal Site (i.e.. Batch plant or landfill) Construction Time Frame
Distance to Disposal Site 18 Miles Beginning Month / Year End of Year 2016
Location of Disposal Site El Sobrante Landfill Ending Month / Year Spring 2022

1 Source: Orange County Water District (OCWD) construction timeline and details.

2

3

4

5 Assumption for typical staff lunch is that the site has NO food truck delivery and half of the construction worker vehicles leave and return to the site during lunch hour.

6 Semi‐Truck used to mobilize equipment during off‐peak hours prior to the beginning of the phase.  Mobilization occurs once during the phase and is not included in the average daily for the phase.

7
 Four on‐site construction workers will arrive at the site prior to 7:00 AM and will not contribute to the morning peak hour traffic.  Fifteen truck drivers will work from 9:00 AM to 3:00 PM, and will contribute to the morning 
peak hour traffic but not the evening peak hour traffic.

Table 5

Project Trip Generation

Staff1  Truck1 Vehicles Passenger Car Equivalent2 Trips
Morning3 Evening4

Passenger Car Equivalent (PCE) factors have been obtained from the County of San Bernardino Congestion Management Plan per direction of the County of Riverside staff. Cars (such as employee vehicles) use a PCE of 1.0,
Light duty trucks use a PCE of 1.5.  Medium duty trucks with 3 axles use a PCE of 2.0 and Heavy duty trucks with 4 or more axles use a PCE of 3.0.

Morning peak hour trips are calculated as a percentage of the morning peak hours for which the staff will operate at the site. For this project with a work day of 7:00 AM to 3:00 PM the hours of 7:00 to 9:00 are within the
morning peak hours. Construction workers will arrive at the site prior to 7:00 AM and will not contribute to the morning peak hour traffic with the exception of truck drivers in Phase 5 who will work from 9:00 AM to 3:00
PM.

Evening peak hour trips are calculated as a percentage of the evening peak hours for which the staff will operate at the site. For this project with a work day of 7:00 AM to 3:00 PM the hours of 4:00 to 6:00 are within the
evening peak hours.  All construction activities will end at 3:00 PM, so there will be no project contribution to evening peak hour traffic.

Construction Phase
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V.  FUTURE CONDITIONS 
 
A.  Background Traffic 

 
1.  Method of Projection 

 
To  assess  background  traffic  conditions,  existing  traffic  is  combined  with  ambient 
growth. 
 

2.  Ambient Growth 
 
To  account  for  ambient  growth  on  roadways,  future  traffic  volumes  have  been 
calculated based on a 2.0 percent annual growth rate of existing traffic volumes over 
a one (1) year period for 2017 and a five (5) year period for 2022. 
 

B.  Future Traffic 
 
To  assess  future  traffic  conditions,  existing  traffic  is  combined with  ambient  growth  and 
project  traffic.    The  duration  of  the  construction  activity  is  approximately  3  to  5  years 
beginning  as  early  as  November  2016  and  ending  approximately  in  2022.    The  Yeasr  for 
analysis purposes  in this  report  is 2017 for the  initial phases of construction and 2022 for 
the final phases of construction. 
 
1. Average Daily Traffic 

 
For  Existing  Plus  Project  traffic  conditions,  existing  traffic  is  combined with  project 
traffic.    Figure 16  shows  the average daily  traffic  volumes  that  can be expected  for 
Existing Plus Project traffic conditions. 
 
For  the  Initial  Construction  Year  (2017)   Without  Project  traffic  conditions,  existing 
traffic  is  combined with  ambient  growth  traffic.    Figure 17  shows  the average daily 
traffic volumes that can be expected for Year (2017) Without and With Project traffic 
conditions. 
 
For  the  Final  Construction  Year  (2022)  Without  Project  traffic  conditions,  existing 
traffic  is  combined with ambient growth  traffic.   Figure 18 shows show the average 
daily traffic volumes that can be expected for Year (2022) Without and With Project 
traffic conditions. 
 

2. Roadway Segment Level of Service 
 
As  shown  in  Table  6,  for  Existing  Plus  Project  traffic  conditions,  the  study  area 
roadway segments are projected to operate within acceptable Levels of Service. 
 
As  shown  in  Table  7,  for  Initial  Construction  Year  (2017)  With  Project  traffic 
conditions,  the  study  area  roadway  segments  are  projected  to  operate  within 
acceptable Levels of Service. 
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As shown in Table 8, for Final Construction Year (2022) With Project traffic conditions, 
the study area roadway segments are projected to operate within acceptable Levels 
of Service. 
 
Table  9  summarizes  the  roadway  segment  Levels  of  Service  for  Existing  and  Future 
traffic conditions, the study area roadway segments are projected to operate within 
acceptable Levels of Service without and with the project related traffic. 



Average Volume
Daily to Level of

From  To Classification Lanes Capacity1 Traffic Capacity Service

North of Railroad Drive Railroad Drive Unclassified 2 10,400 360 0.035 A
Railroad Drive MetroLink North Driveway Secondary 4 25,900 9,710 0.375 A
MetroLink North Driveway MetroLink South Driveway Secondary 4 25,900 11,890 0.459 A
MetroLink South Driveway Pomona Road Secondary 4 25,900 11,990 0.463 A
Pomona Road Warlow Road Secondary 4 25,900 12,970 0.501 A
Warlow Road SR‐91 Freeway WB Ramps Secondary 4 25,900 16,120 0.622 B

Temescal Canyon Road I‐15 Freeway NB Ramps Dawson Canyon Road Major 4 34,100 10,140 0.297 A
Dawson Canyon Road Temescal Canyon Road East of Temescal Canyon Rd Unclassified 2 10,400 2,810 0.270 A

1 Source: Link Volume Capacities/ Level of Service for Riverside County, Riverside County General Plan Circulation Element (2014).

Roadway
Segment

Table 6

Existing Plus Project Roadway Segment Daily Capacity Analysis

Roadway Capacity

Existing Plus Project 

Auto Center Drive
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Average Volume
Daily to Level of

From  To Classification Lanes Capacity1 Traffic Capacity Service

North of Railroad Drive Railroad Drive Unclassified 2 10,400 360 0.035 A
Railroad Drive MetroLink North Driveway Secondary 4 25,900 9,890 0.382 A
MetroLink North Driveway MetroLink South Driveway Secondary 4 25,900 12,120 0.468 A
MetroLink South Driveway Pomona Road Secondary 4 25,900 12,220 0.472 A
Pomona Road Warlow Road Secondary 4 25,900 13,230 0.511 A
Warlow Road SR‐91 Freeway WB Ramps Secondary 4 25,900 16,440 0.635 B

Temescal Canyon Road I‐15 Freeway NB Ramps Dawson Canyon Road Major 4 34,100 10,330 0.303 A
Dawson Canyon Road Temescal Canyon Road East of Temescal Canyon Rd Unclassified 2 10,400 2,860 0.275 A

1 Source: Link Volume Capacities/ Level of Service for Riverside County, Riverside County General Plan Circulation Element (2014).

Segment
Roadway

Table 7

Initial Construction Year (2017) Plus Project Roadway Segment Daily Capacity Analysis

Roadway Capacity

Initial Construction Year (2017) 
Plus Project 

Auto Center Drive
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Average Volume
Daily to Level of

From  To Classification Lanes Capacity1 Traffic Capacity Service

North of Railroad Drive Railroad Drive Unclassified 2 10,400 380 0.037 A
Railroad Drive MetroLink North Driveway Secondary 4 25,900 10,900 0.421 A
MetroLink North Driveway MetroLink South Driveway Secondary 4 25,900 13,360 0.516 A
MetroLink South Driveway Pomona Road Secondary 4 25,900 13,470 0.520 A
Pomona Road Warlow Road Secondary 4 25,900 14,580 0.563 A
Warlow Road SR‐91 Freeway WB Ramps Secondary 4 25,900 18,130 0.700 B

Temescal Canyon Road I‐15 Freeway NB Ramps Dawson Canyon Road Major 4 34,100 11,390 0.334 A
Dawson Canyon Road Temescal Canyon Road East of Temescal Canyon Rd Unclassified 2 10,400 3,140 0.302 A

1 Source: Link Volume Capacities/ Level of Service for Riverside County, Riverside County General Plan Circulation Element (2014).

Roadway
Segment

Table 8

Final Construction Year (2022) Plus Project Roadway Segment Daily Capacity Analysis

Roadway Capacity

Final Construction Year (2022) Plus 
Project 

Auto Center Drive
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Roadway
From  To Lanes5 ADT6 LOS7 ADT LOS ADT LOS ADT LOS

North of Railroad Drive Railroad Drive 2U 137 A 360 A 360 A 380 A
Railroad Drive MetroLink North Driveway 4U 9,483 A 9710 A 9890 A 10,900 A
MetroLink North Driveway MetroLink South Driveway 4U 11,668 A 11890 A 12120 A 13,360 A
MetroLink South Driveway Pomona Road 4D 11,765 A 11990 A 12220 A 13,470 A
Pomona Road Warlow Road 4D 12,750 A 12970 A 13230 A 14,580 A
Warlow Road SR‐91 Freeway WB Ramps 4D 15,900 B 16120 B 16440 B 18,130 B

Temescal Canyon Road I‐15 Freeway NB Ramps Dawson Canyon Road 4U 9,914 A 10140 A 10330 A 11,390 A
Dawson Canyon Road Temescal Canyon Road East of Temescal Canyon Rd 2U 2,589 A 2810 A 2860 A 3,140 A

1
See Table 2.

2
See Table 5.

3
See Table 6.

4
See Table 7.

5
U = Undivided Roadway; D = Divided Roadway.

6
ADT = Average Daily Traffic

7
LOS = Level of Service

Table 9

Summary of Roadway Segments Levels of Service for Scenarios

Existing Construction Year Plus Project
Segment

Auto Center Drive

Roadway
Without Project1 With Project2 Initial Year 20173 Final Year 20224

37
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VI.  RECOMMENDATIONS 
 
A. Site Access 

 
The project site is located along the segment of the Santa Ana River within the Prado Basin 
reservoir  area  in  the County of Riverside.    The proposed project will  have access  to Auto 
Center Drive.    The  sediment  removal haul  route  from  the Prado Basin  to  the El  Sobrante 
Landfill will  travel  along  the  following  roadways:   Auto Center Drive,  SR‐91  Freeway,  I‐15 
Freeway, Temescal Canyon Road, and Dawson Canyon Road. 
 

B. Construction Project Traffic Control Mitigation 
 
The general comments provide additional information or measures to minimize the impact 
of  the  project  on  traffic  circulation  and  facilitate  the  project  and  may  or  may  not  be 
applicable for all situations which arise during construction: 
 
1. Provide  both  the  County  of  Riverside,  City  of  Corona,  and  California  Department  of 

Transportation the detailed project descriptions which include: 
 
a. Identified hours of construction and hours for deliveries. 
b. Identified haul routes. 
c. Identify location of staff parking for the construction period. 
d. Identify the location of material storage. 
e. Details for the work at site access locations. 

 
2. The project shall develop a procedure to notify the following agencies and public: 

 
a. Emergency  services  affected  by  construction  in  the  study  area  of  possible  lane 

and local access closures and the potential for traffic delays during construction.  
(The City of Corona Fire Station #5 at 1200 Canyon Crest Drive, Corona, CA, and 
the County of Riverside Fire Station #3 at 790 S Smith Avenue,  Corona, CA.) 

b. City of Corona Traffic Management Center to assist in moderating congestion on 
local streets. 

c. Corona‐Norco Unified School District of possible temporary traffic congestion. 
d. Transit  providers  of  possible  temporary  traffic  congestion  (West  Corona 

Metrolink). 
e. The community‐at‐large of the construction limits/ duration and timing. 

 
3. The  project  should  schedule  receipt  of  construction materials  during  non‐peak  travel 

periods (9:15 AM to 3:45 PM), to the extent possible. 
 

4. The project should require the construction workers to park on the predetermined off‐
street parking area specified by the applicant. 
 

5. The  project  should  work  with  the  City  of  Corona  Engineer  and  Traffic  Management 
Center  to  identify  days  of  heavy  truck  traffic  volumes  on  roadways  within  the  City.  
Because of the heavy directionality of traffic flow and the City’s ability to manage traffic 



42 
 

signal timing to increase flow as needed, the applicant has the opportunity to utilize the 
City’s ability to moderate congestion on roadways within the study area. 
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Glossary of Transportation Terms 
 
 

 



 

GLOSSARY OF TRANSPORTATION TERMS 
 
COMMON ABBREVIATIONS 
 
AC:  Acres 
ADT:  Average Daily Traffic 
Caltrans:  California Department of Transportation 
DU:  Dwelling Unit 
ICU:  Intersection Capacity Utilization 
LOS:  Level of Service 
TSF:  Thousand Square Feet 
V/C:  Volume/Capacity 
VMT:  Vehicle Miles Traveled 
 
TERMS 
 
AVERAGE DAILY TRAFFIC:  The  total  volume during  a  year divided by  the number of 
days in a year.  Usually only weekdays are included. 
 
BANDWIDTH:   The number of seconds of green time available for through traffic in a 
signal progression. 
 
BOTTLENECK:   A constriction along a  travelway that  limits  the amount of  traffic  that 
can proceed downstream from its location. 
 
CAPACITY:  The maximum number of vehicles that can be reasonably expected to pass 
over a given section of a lane or a roadway in a given time period. 
 
CHANNELIZATION:  The separation or regulation of conflicting traffic movements into 
definite  paths  of  travel  by  the  use  of  pavement  markings,  raised  islands,  or  other 
suitable  means  to  facilitate  the  safe  and  orderly  movements  of  both  vehicles  and 
pedestrians. 
 
CLEARANCE INTERVAL:  Nearly same as yellow time.  If there is an all red interval after 
the end of a yellow, then that is also added into the clearance interval. 
 
CORDON:   An imaginary line around an area across which vehicles, persons, or other 
items are counted (in and out). 
 
CYCLE LENGTH:  The time period in seconds required for one complete signal cycle. 
 
CUL‐DE‐SAC STREET:  A local street open at one end only, and with special provisions 
for turning around. 
 



 

DAILY CAPACITY:    The daily  volume of  traffic  that will  result  in  a  volume during  the 
peak hour equal to the capacity of the roadway. 
 
DELAY:  The time consumed while traffic is impeded in its movement by some element 
over which it has no control, usually expressed in seconds per vehicle. 
 
DEMAND RESPONSIVE SIGNAL:  Same as traffic‐actuated signal. 
 
DENSITY:    The  number  of  vehicles  occupying  in  a  unit  length  of  the  through  traffic 
lanes of a roadway at any given instant.  Usually expressed in vehicles per mile. 
 
DETECTOR:    A  device  that  responds  to  a  physical  stimulus  and  transmits  a  resulting 
impulse to the signal controller. 
 
DESIGN SPEED:  A speed selected for purposes of design.  Features of a highway, such 
as  curvature,  superelevation,  and  sight  distance  (upon  which  the  safe  operation  of 
vehicles is dependent) are correlated to design speed. 
 
DIRECTIONAL SPLIT:  The percent of traffic in the peak direction at any point in time. 
 
DIVERSION:  The rerouting of peak hour traffic to avoid congestion. 
 
FORCED FLOW:  Opposite of free flow. 
 
FREE  FLOW:    Volumes  are  well  below  capacity.    Vehicles  can  maneuver  freely  and 
travel is unimpeded by other traffic. 
 
GAP:  Time or distance between successive vehicles in a traffic stream, rear bumper to 
front bumper. 
 
HEADWAY:   Time or distance spacing between successive vehicles in a traffic stream, 
front bumper to front bumper. 
 
INTERCONNECTED SIGNAL SYSTEM:  A number of intersections that are connected to 
achieve signal progression. 
 
LEVEL OF SERVICE:  A qualitative measure of a number of factors, which include speed 
and  travel  time,  traffic  interruptions,  freedom  to maneuver,  safety,  driving  comfort 
and convenience, and operating costs. 
 
LOOP DETECTOR:    A  vehicle  detector  consisting  of  a  loop  of wire  embedded  in  the 
roadway,  energized  by  alternating  current  and  producing  an  output  circuit  closure 
when passed over by a vehicle. 
 



 

MINIMUM ACCEPTABLE GAP:  Smallest time headway between successive vehicles in 
a traffic stream into which another vehicle is willing and able to cross or merge. 
 
MULTI‐MODAL:    More  than  one  mode;  such  as  automobile,  bus  transit,  rail  rapid 
transit, and bicycle transportation modes. 
 
OFFSET:    The  time  interval  in  seconds  between  the  beginning  of  green  at  one 
intersection and the beginning of green at an adjacent intersection. 
 
PLATOON:    A  closely  grouped  component  of  traffic  that  is  composed  of  several 
vehicles moving, or standing ready to move, with clear spaces ahead and behind. 
 
ORIGIN‐DESTINATION  SURVEY:    A  survey  to  determine  the  point  of  origin  and  the 
point of destination for a given vehicle trip. 
 
PASSENGER  CAR  EQUIVALENTS  (PCE):    One  car  is  one  Passenger  Car  Equivalent.    A 
truck  is  equal  to  2  or  3  Passenger  Car  Equivalents  in  that  a  truck  requires  longer  to 
start, goes slower, and accelerates slower.  Loaded trucks have a higher Passenger Car 
Equivalent than empty trucks. 
 
PEAK HOUR:  The 60 consecutive minutes with the highest number of vehicles. 
 
PRETIMED  SIGNAL:    A  type  of  traffic  signal  that  directs  traffic  to  stop  and  go  on  a 
predetermined  time  schedule  without  regard  to  traffic  conditions.    Also,  fixed  time 
signal. 
 
PROGRESSION:  A term used to describe the progressive movement of traffic through 
several signalized intersections. 
 
SCREEN‐LINE:  An imaginary line or physical feature across which all trips are counted, 
normally to verify the validity of mathematical traffic models. 
 
SIGNAL  CYCLE:    The  time  period  in  seconds  required  for  one  complete  sequence  of 
signal indications. 
 
SIGNAL  PHASE:    The  part  of  the  signal  cycle  allocated  to  one  or  more  traffic 
movements. 
 
STARTING DELAY:  The delay experienced in initiating the movement of queued traffic 
from a stop to an average running speed through a signalized intersection. 
 
TRAFFIC‐ACTUATED SIGNAL:  A type of traffic signal that directs traffic to stop and go 
in accordance with the demands of traffic, as registered by the actuation of detectors. 



 

TRIP:    The  movement  of  a  person  or  vehicle  from  one  location  (origin)  to  another 
(destination).  For example, from home to store to home is two trips, not one. 
 
TRIP‐END:  One end of a trip at either the origin or destination; i.e. each trip has two 
trip‐ends.    A  trip‐end occurs when  a  person,  object,  or message  is  transferred  to  or 
from a vehicle. 
 
TRIP GENERATION RATE:  The quantity of trips produced and/or attracted by a specific 
land use stated in terms of units such as per dwelling, per acre, and per 1,000 square 
feet of floor space. 
 
TRUCK:   A  vehicle having dual  tires on one or more axles, or having more  than  two 
axles. 
 
UNBALANCED FLOW:  Heavier traffic flow in one direction than the other.  On a daily 
basis,  most  facilities  have  balanced  flow.    During  the  peak  hours,  flow  is  seldom 
balanced in an urban area. 
 
VEHICLE  MILES  OF  TRAVEL:    A  measure  of  the  amount  of  usage  of  a  section  of 
highway, obtained by multiplying the average daily traffic by length of facility in miles. 
 



 

 
 

APPENDIX B 
 
 

Traffic Count Worksheets 
 

 

 



DATE: Request ID Station ID Int Distance LOCATION#
JOB #: SC1605 0 ADT2 Auto Center north of Wardlow

AM EASTBOUND PM EASTBOUND
TIME 1 2 3 4 5 6 7 8 9 10 11 12 13 TOTAL Time 1 2 3 4 5 6 7 8 9 10 11 12 13 TOTAL
0:00 0 6 0 0 0 0 0 0 0 0 0 0 0 6 12:00 3 56 14 1 12 4 0 2 4 0 0 0 1 97
0:15 0 7 1 0 0 0 0 0 0 0 0 0 0 8 12:15 1 54 21 0 10 2 1 2 3 1 0 2 0 97
0:30 0 3 2 0 0 1 0 0 0 0 0 0 0 6 12:30 1 49 13 1 11 0 1 1 2 0 1 1 1 82
0:45 0 3 0 0 1 0 0 0 0 0 0 0 0 4 12:45 0 69 11 2 10 1 1 0 2 0 0 0 0 96
1:00 0 1 0 0 2 0 0 0 0 0 0 0 0 3 13:00 2 74 18 1 5 5 0 3 1 0 0 0 0 109
1:15 0 2 0 0 0 0 0 0 0 0 0 0 0 2 13:15 1 65 13 3 11 2 0 5 4 0 0 0 2 106
1:30 0 1 0 0 0 0 0 0 0 0 0 0 0 1 13:30 4 67 11 1 9 5 0 1 2 1 2 1 2 106
1:45 0 3 0 0 0 0 0 0 0 0 0 0 0 3 13:45 3 78 18 2 11 3 0 5 2 0 1 0 0 123
2:00 0 1 1 0 1 0 0 0 0 0 0 0 0 3 14:00 2 71 20 0 19 5 1 2 4 0 0 2 1 127
2:15 0 1 1 0 0 0 0 0 0 0 0 0 0 2 14:15 5 84 18 4 8 4 1 3 4 0 0 1 2 134
2:30 0 4 0 0 1 0 0 0 0 0 0 0 0 5 14:30 3 99 29 2 11 3 0 2 0 0 0 0 1 150
2:45 0 0 0 0 0 0 0 0 0 0 0 0 0 0 14:45 0 66 21 1 11 0 0 0 2 1 0 0 0 102
3:00 0 3 0 0 1 0 0 0 0 0 0 0 0 4 15:00 0 76 20 1 11 4 2 1 1 1 0 1 1 119
3:15 0 6 0 0 2 0 0 0 0 0 0 0 0 8 15:15 3 84 20 1 11 1 1 0 1 0 1 0 1 124
3:30 0 3 1 0 1 0 0 0 0 0 0 0 0 5 15:30 3 88 13 0 8 6 2 0 2 0 1 1 3 127
3:45 0 4 1 0 1 0 0 0 1 0 0 0 0 7 15:45 5 82 21 2 11 1 1 2 3 0 1 3 3 135
4:00 0 10 4 0 1 0 0 0 0 0 0 0 0 15 16:00 3 98 11 0 7 4 1 1 2 0 0 0 0 127
4:15 0 14 7 0 1 1 0 0 0 0 0 0 0 23 16:15 5 91 23 3 12 3 3 1 1 1 0 1 0 144
4:30 0 24 1 0 0 0 0 0 0 0 0 0 0 25 16:30 3 94 17 1 7 3 0 0 0 0 0 0 0 125
4:45 0 75 12 0 0 1 0 0 0 0 0 0 1 89 16:45 6 84 12 2 9 5 3 0 0 0 0 0 0 121
5:00 0 26 4 0 6 0 0 0 0 0 0 0 0 36 17:00 2 85 15 1 5 3 3 2 0 2 0 0 1 119
5:15 0 40 7 1 3 2 0 0 0 0 0 0 0 53 17:15 7 97 13 3 3 1 2 2 3 1 0 0 0 132
5:30 4 55 4 0 4 2 0 0 0 1 0 1 0 71 17:30 2 101 10 3 6 1 1 0 0 0 0 2 1 127
5:45 2 53 5 0 7 3 1 4 0 0 0 0 2 77 17:45 5 101 17 0 2 2 1 1 1 0 0 1 1 132
6:00 0 35 4 1 3 1 0 0 3 0 0 0 0 47 18:00 0 109 20 1 5 2 0 1 0 1 1 0 0 140
6:15 0 40 5 1 4 0 1 0 2 0 0 1 0 54 18:15 0 106 17 0 3 2 0 0 1 0 0 0 0 129
6:30 1 47 12 0 0 1 0 0 1 0 1 0 1 64 18:30 2 109 11 0 1 4 0 0 1 0 0 0 1 129
6:45 5 64 12 0 5 4 0 0 0 0 0 2 0 92 18:45 2 101 15 0 3 2 1 0 2 0 0 0 0 126
7:00 3 55 5 0 3 1 1 0 4 0 0 0 1 73 19:00 0 87 10 0 6 1 2 1 0 0 0 0 0 107
7:15 2 61 11 1 0 2 0 0 0 1 0 2 0 80 19:15 0 94 10 0 5 1 0 0 1 0 0 0 0 111
7:30 2 61 10 0 6 0 1 0 0 0 0 0 1 81 19:30 1 75 3 2 3 0 0 0 0 0 0 0 0 84
7:45 1 74 14 0 4 1 1 1 1 0 0 1 0 98 19:45 0 63 8 1 3 0 0 1 1 0 0 0 0 77
8:00 1 47 6 1 5 1 1 0 3 0 0 0 1 66 20:00 0 43 5 0 2 0 0 0 0 0 0 0 0 50
8:15 3 60 14 2 1 2 0 0 4 0 0 0 0 86 20:15 0 46 2 0 2 0 0 0 1 0 0 0 0 51
8:30 0 55 8 0 5 1 1 0 3 0 0 0 0 73 20:30 0 47 5 0 1 0 0 0 0 0 0 0 0 53
8:45 3 55 8 1 2 2 3 2 3 0 0 0 0 79 20:45 0 33 2 0 1 0 0 0 0 0 0 0 0 36
9:00 4 61 10 1 4 2 1 0 6 0 2 0 1 92 21:00 0 34 3 0 1 0 0 0 0 0 1 0 0 39
9:15 3 47 7 0 6 1 0 0 3 0 1 0 0 68 21:15 0 28 3 0 0 1 0 0 0 0 0 0 0 32
9:30 0 45 9 0 11 1 0 1 4 0 0 0 0 71 21:30 0 32 2 1 0 1 0 0 0 0 0 0 0 36
9:45 0 47 8 0 5 0 0 1 2 0 0 1 0 64 21:45 0 20 4 0 0 0 0 0 0 0 0 0 0 24

10:00 2 29 10 1 5 3 1 1 4 0 0 0 1 57 22:00 0 7 1 0 0 0 0 0 0 0 0 0 0 8
10:15 0 41 8 1 6 2 1 2 0 2 0 1 2 66 22:15 0 11 0 0 0 0 0 0 0 0 0 0 0 11
10:30 1 44 7 3 9 0 1 1 6 0 0 0 2 74 22:30 0 8 2 0 0 0 0 0 0 0 0 0 0 10
10:45 2 44 17 0 9 2 0 1 0 0 2 1 0 78 22:45 0 12 1 0 0 0 0 0 0 0 0 0 0 13
11:00 2 42 6 1 15 2 0 2 2 0 1 0 0 73 23:00 0 7 1 0 0 0 0 0 0 0 0 0 0 8
11:15 1 50 14 1 7 4 1 3 5 0 0 0 2 88 23:15 0 4 0 0 0 0 0 0 0 0 0 0 0 4
11:30 4 47 15 1 12 2 1 3 1 0 0 0 3 89 23:30 0 3 0 0 2 0 0 0 0 0 0 0 0 5
11:45 2 57 14 3 11 7 0 1 4 0 0 0 1 100 23:45 0 3 0 0 1 0 0 0 0 0 0 0 0 4
TOTAL 48 1,553 285 20 170 52 16 23 62 4 7 10 19 2,269 TOTAL 74 2,995 524 40 259 82 28 39 51 9 9 16 22 4,148

AM PEAK HOUR 11:00 AM PM PEAK HOUR 1:45 PM
AM PEAK VOLUME 350 PM PEAK VOLUME 534

CLASS 1 Class 1 — Motorcycles CLASS 8 3 to 4 Axles, Single Trailer TOTAL: AM+PM 122 4,548 809 60 429 134 44 62 113 13 16 26 41 6,417
CLASS 2 Passenger Cars CLASS 9 5 Axles, Single Trailer % OF TOTAL 1.9% 70.9% 12.6% 0.9% 6.7% 2.1% 0.7% 1.0% 1.8% 0.2% 0.2% 0.4% 0.6% 100.0%
CLASS 3 2 Axles, 4-Tire Single Units CLASS 10 6 or More Axles, Single Trailer
CLASS 4 Buses CLASS 11 5 or Less Axles, Multi-Trailers Class 1 2 3 4 5 6 7 8 9 10 11 12 13
CLASS 5 2 Axles, 6-Tire Single Units CLASS 12 6 Axles, Multi-Trailers
CLASS 6 3 Axles, Single Unit CLASS 13 7 or More Axles, Multi-Trailers TOTAL: ALL 223 8,656 1,514 175 1,156 270 134 148 244 41 33 56 100 12,750
CLASS 7 4 or More Axles, Single Unit % OF TOTAL 3.5% 134.9% 23.6% 2.7% 18.0% 4.2% 2.1% 2.3% 3.8% 0.6% 0.5% 0.9% 1.6% 100.0%

 

24-HOUR ROADWAY SEGMENT COUNTS (WITH FHWA CLASSIFICATION)
PREPARED BY:  AimTD LLC pacific@aimtd.com 714 753 7888

Wednesday, May 25, 2016



DATE: Request ID Station ID Distance Feet LOCATION#
JOB #: ### ### 0 ADT2 Auto Center north of Wardlow

AM WESTBOUND PM WESTBOUND
TIME 1 2 3 4 5 6 7 8 9 10 11 12 13 TOTAL Time 1 2 3 4 5 6 7 8 9 10 11 12 13 TOTAL
0:00 1 10 3 0 2 0 0 0 0 0 0 0 0 16 12:00 2 59 18 1 14 2 1 1 2 0 0 1 2 103
0:15 0 12 1 0 4 0 0 0 0 0 0 0 0 17 12:15 0 54 11 5 10 1 0 2 1 0 1 0 0 85
0:30 0 7 2 0 2 0 0 0 2 0 0 0 0 13 12:30 2 57 11 2 11 2 0 2 1 1 1 0 0 90
0:45 0 2 0 1 1 0 0 0 0 0 0 0 0 4 12:45 0 48 9 1 16 2 1 1 2 0 1 0 0 81
1:00 0 4 2 0 0 0 0 0 2 1 0 0 0 9 13:00 0 35 6 4 8 0 0 2 3 0 0 0 1 59
1:15 0 7 0 0 0 0 0 0 1 0 0 0 0 8 13:15 0 61 6 0 14 3 1 1 1 0 0 0 1 88
1:30 0 7 0 0 1 0 0 0 2 0 0 0 0 10 13:30 1 63 15 2 18 2 3 3 2 0 0 2 1 112
1:45 0 2 1 0 2 0 0 0 1 0 0 0 0 6 13:45 0 52 6 2 10 2 1 1 1 0 0 0 1 76
2:00 0 7 0 0 1 0 0 0 0 0 0 0 0 8 14:00 0 53 12 0 10 0 0 8 3 1 0 1 1 89
2:15 1 3 0 0 0 0 1 0 0 1 0 0 0 6 14:15 1 52 11 0 15 2 2 0 3 0 0 1 2 89
2:30 1 8 3 0 1 0 1 0 1 0 0 0 0 15 14:30 1 98 20 1 14 1 2 0 1 2 0 0 2 142
2:45 0 4 0 0 0 0 0 0 0 0 0 0 0 4 14:45 0 44 21 1 13 1 1 0 5 0 0 1 1 88
3:00 0 8 3 1 3 0 0 0 2 0 0 0 0 17 15:00 2 74 10 2 12 0 0 1 3 1 0 0 1 106
3:15 1 6 2 0 4 1 0 0 2 0 0 0 0 16 15:15 0 59 7 2 10 2 2 1 2 1 0 1 1 88
3:30 1 10 2 1 6 1 0 0 1 0 0 0 0 22 15:30 3 42 4 2 3 3 1 2 1 2 0 1 6 70
3:45 0 16 4 1 3 0 0 1 0 0 0 0 0 25 15:45 0 62 18 1 8 2 2 1 1 0 0 0 1 96
4:00 1 28 8 1 3 1 0 2 1 1 0 0 0 46 16:00 1 75 6 0 9 0 3 3 2 1 0 0 0 100
4:15 1 33 11 2 14 0 0 2 1 0 0 0 0 64 16:15 4 90 17 1 8 0 0 1 2 0 0 0 1 124
4:30 0 35 17 0 12 1 0 0 2 0 0 1 0 68 16:30 4 54 5 1 7 8 3 2 2 1 0 1 3 91
4:45 3 63 8 1 16 5 4 7 6 1 0 0 1 115 16:45 1 102 12 1 11 1 1 1 1 0 0 1 0 132
5:00 1 104 20 0 22 7 4 2 4 0 2 0 3 169 17:00 0 73 6 1 7 1 6 1 2 0 0 2 1 100
5:15 3 39 11 2 18 2 3 1 0 0 0 2 2 83 17:15 2 69 8 1 12 0 0 0 0 0 1 0 0 93
5:30 0 5 1 3 1 2 3 0 0 0 0 0 0 15 17:30 1 90 13 1 7 1 3 1 0 0 0 0 2 119
5:45 0 4 1 1 3 1 1 1 0 0 0 0 0 12 17:45 0 74 12 0 8 3 0 2 1 0 0 0 0 100
6:00 4 7 2 4 0 2 2 0 2 0 0 0 1 24 18:00 3 77 13 0 7 0 0 0 1 0 0 0 1 102
6:15 4 10 0 2 0 3 2 0 0 3 0 1 0 25 18:15 2 65 8 0 5 0 0 0 1 0 0 0 0 81
6:30 2 11 0 2 1 2 4 1 1 0 0 0 3 27 18:30 1 60 8 0 5 1 1 0 0 0 1 0 0 77
6:45 1 17 0 0 1 0 0 2 2 1 0 1 2 27 18:45 0 49 5 0 1 1 0 0 0 0 0 0 1 57
7:00 1 37 7 3 9 4 2 0 1 1 1 1 1 68 19:00 0 45 5 1 4 0 0 0 1 0 0 0 0 56
7:15 6 47 8 2 10 5 6 4 1 0 0 1 1 91 19:15 0 41 0 0 6 0 0 1 0 0 0 0 0 48
7:30 6 62 9 1 19 4 1 0 0 2 2 0 0 106 19:30 1 43 5 0 1 1 0 0 0 0 0 0 0 51
7:45 1 91 10 6 11 3 1 2 2 1 1 1 1 131 19:45 0 23 1 1 1 0 0 0 1 0 0 0 0 27
8:00 4 102 7 3 14 3 1 0 3 1 1 1 0 140 20:00 0 33 7 0 3 0 0 0 0 0 0 0 0 43
8:15 3 125 15 3 16 3 1 0 2 1 0 0 2 171 20:15 0 24 3 1 5 0 1 1 0 0 0 0 1 36
8:30 1 91 21 4 14 4 4 1 1 1 0 3 2 147 20:30 0 26 4 0 4 0 0 0 0 0 0 0 0 34
8:45 4 79 10 2 26 8 2 3 1 1 0 0 2 138 20:45 1 26 3 0 1 0 0 0 2 0 0 0 0 33
9:00 1 69 9 3 12 0 4 0 2 0 0 1 0 101 21:00 1 39 6 0 1 0 0 1 1 0 0 0 0 49
9:15 3 58 12 1 15 3 1 2 4 0 2 0 1 102 21:15 0 28 7 0 2 0 0 0 0 0 0 0 0 37
9:30 3 76 15 3 14 4 0 1 2 0 0 2 0 120 21:30 0 28 3 0 2 1 0 0 0 0 0 0 0 34
9:45 1 84 12 1 12 3 0 2 4 0 1 1 0 121 21:45 0 18 4 0 2 0 0 0 1 0 0 0 0 25

10:00 1 66 11 4 16 3 1 2 2 1 0 0 0 107 22:00 0 26 3 0 1 0 0 1 0 0 0 0 0 31
10:15 1 54 16 2 11 0 1 2 5 0 0 0 0 92 22:15 0 22 4 0 3 0 0 0 0 0 0 0 0 29
10:30 2 46 10 1 14 2 0 1 2 0 1 0 0 79 22:30 0 20 5 3 2 0 0 1 0 0 0 0 0 31
10:45 1 40 12 2 11 4 1 2 3 1 0 0 1 78 22:45 0 18 2 0 2 0 0 0 0 0 0 0 0 22
11:00 1 51 12 1 19 3 0 0 2 0 0 0 1 90 23:00 1 15 1 1 2 0 0 0 0 0 0 0 0 20
11:15 0 53 14 2 15 5 1 2 4 0 1 1 3 101 23:15 0 11 5 1 1 0 0 0 0 0 0 0 0 18
11:30 1 60 8 5 14 1 0 0 3 0 0 0 0 92 23:30 0 8 1 0 0 0 0 0 0 0 0 0 0 9
11:45 0 52 17 2 17 3 3 1 4 0 0 1 1 101 23:45 0 11 1 2 1 0 0 0 0 0 0 0 0 15
TOTAL 66 1,812 337 73 410 93 55 44 81 18 12 18 28 3,047 TOTAL 35 2,296 368 42 317 43 35 42 50 10 5 12 31 3,286

AM PEAK HOUR 8:00 AM PM PEAK HOUR 4:15 PM
AM PEAK VOLUME 596 PM PEAK VOLUME 447

CLASS 1 Class 1 — Motorcycles CLASS 8 3 to 4 Axles, Single Trailer TOTAL: AM+PM 101 4,108 705 115 727 136 90 86 131 28 17 30 59 6,333
CLASS 2 Passenger Cars CLASS 9 5 Axles, Single Trailer % OF TOTAL 1.6% 64.9% 11.1% 1.8% 11.5% 2.1% 1.4% 1.4% 2.1% 0.4% 0.3% 0.5% 0.9% 100.0%
CLASS 3 2 Axles, 4-Tire Single Units CLASS 10 6 or More Axles, Single Trailer
CLASS 4 Buses CLASS 11 5 or Less Axles, Multi-Trailers Class 1 2 3 4 5 6 7 8 9 10 11 12 13
CLASS 5 2 Axles, 6-Tire Single Units CLASS 12 6 Axles, Multi-Trailers
CLASS 6 3 Axles, Single Unit CLASS 13 7 or More Axles, Multi-Trailers
CLASS 7 4 or More Axles, Single Unit

24-HOUR ROADWAY SEGMENT COUNTS (WITH FHWA CLASSIFICATION)
PREPARED BY:  AimTD LLC pacific@aimtd.com 714 753 7888

Wednesday, May 25, 2016



DATE: Request ID Station ID Int Distance LOCATION#
JOB #: SC1605 0 ADT3 Auto Center north of Pomona

AM EASTBOUND PM EASTBOUND
TIME 1 2 3 4 5 6 7 8 9 10 11 12 13 TOTAL Time 1 2 3 4 5 6 7 8 9 10 11 12 13 TOTAL
0:00 0 10 1 0 1 0 0 0 0 0 0 0 0 12 12:00 0 42 10 2 15 1 0 0 7 0 1 0 0 78
0:15 0 3 3 0 0 0 0 0 0 0 0 0 0 6 12:15 2 44 11 4 15 1 1 1 4 0 0 0 1 84
0:30 0 2 0 1 0 0 0 0 0 0 0 0 0 3 12:30 1 41 7 4 15 2 0 2 3 0 0 2 1 78
0:45 0 0 0 0 1 0 0 0 0 0 0 0 0 1 12:45 0 50 7 2 15 0 0 2 2 0 0 0 0 78
1:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 13:00 2 54 11 1 14 0 0 4 1 0 0 0 0 87
1:15 0 3 0 0 0 0 0 0 0 0 0 0 0 3 13:15 0 46 14 2 12 1 0 1 3 0 1 0 1 81
1:30 0 2 0 0 0 0 0 0 0 0 0 0 0 2 13:30 2 47 5 1 10 3 1 1 1 0 3 0 0 74
1:45 0 0 0 0 0 0 0 0 0 0 0 0 0 0 13:45 1 53 12 1 23 1 1 3 2 0 2 0 2 101
2:00 0 0 0 0 1 0 0 0 0 0 0 0 0 1 14:00 1 61 17 5 24 2 0 4 3 0 2 0 0 119
2:15 0 1 0 1 0 0 0 0 0 0 0 0 0 2 14:15 1 71 10 3 19 2 0 2 2 0 1 1 1 113
2:30 0 2 1 0 1 0 0 0 0 0 0 0 0 4 14:30 2 84 28 8 18 2 1 2 0 0 0 0 0 145
2:45 0 0 0 0 0 0 0 0 0 0 0 0 0 0 14:45 2 64 18 2 22 0 0 1 0 0 0 1 0 110
3:00 0 2 0 0 0 0 0 0 0 0 0 0 0 2 15:00 2 77 11 2 25 4 1 2 1 0 0 0 1 126
3:15 0 5 1 0 3 0 0 0 0 0 0 0 0 9 15:15 2 69 25 1 21 1 4 1 2 0 0 0 0 126
3:30 0 8 2 0 0 0 0 1 0 0 0 0 0 11 15:30 4 79 18 3 7 1 2 2 4 0 0 0 0 120
3:45 0 4 2 0 0 0 0 0 1 0 0 0 0 7 15:45 0 76 16 4 15 4 1 2 2 1 0 1 0 122
4:00 0 10 2 0 2 0 0 0 1 0 0 0 0 15 16:00 0 86 15 1 22 1 0 0 5 0 0 1 0 131
4:15 0 20 1 0 6 0 0 0 0 0 0 0 0 27 16:15 9 79 21 1 20 2 1 5 1 0 0 0 0 139
4:30 0 40 4 0 1 0 0 1 0 0 0 0 0 46 16:30 0 91 20 2 20 0 0 1 0 1 0 0 0 135
4:45 2 72 7 0 7 0 0 0 0 0 0 0 0 88 16:45 2 71 15 4 15 7 0 2 0 0 1 0 0 117
5:00 0 30 7 3 7 0 0 1 0 0 0 0 0 48 17:00 3 100 18 0 17 3 2 1 0 0 0 0 0 144
5:15 0 36 7 1 7 1 0 0 1 0 0 0 1 54 17:15 6 90 16 3 13 6 2 2 2 0 1 0 0 141
5:30 0 61 8 2 5 0 0 0 0 0 0 0 0 76 17:30 8 90 17 3 10 3 1 3 0 0 0 1 0 136
5:45 0 73 7 0 13 1 0 0 3 0 1 1 0 99 17:45 0 86 13 2 17 5 1 0 3 0 0 0 0 127
6:00 0 32 8 1 7 0 0 0 2 0 0 0 0 50 18:00 2 88 12 0 17 1 1 0 0 0 0 0 1 122
6:15 2 54 9 3 8 0 0 0 2 0 0 0 1 79 18:15 4 96 11 1 22 1 0 0 1 0 0 0 0 136
6:30 0 44 13 1 3 2 0 0 1 0 0 0 0 64 18:30 2 79 10 1 6 5 0 1 3 0 0 0 0 107
6:45 0 56 16 3 13 2 0 1 0 0 0 0 0 91 18:45 2 90 10 1 14 2 1 0 1 0 0 0 0 121
7:00 0 59 6 2 6 2 0 0 2 0 0 0 1 78 19:00 1 72 17 1 5 0 0 0 1 1 0 0 0 98
7:15 0 50 8 2 8 3 0 0 1 1 0 0 0 73 19:15 0 82 8 2 8 1 0 0 1 0 0 0 1 103
7:30 0 46 7 6 5 1 0 1 0 0 0 0 0 66 19:30 0 63 4 1 6 1 0 0 0 0 0 0 0 75
7:45 1 67 8 2 7 2 0 0 0 0 0 0 0 87 19:45 1 60 7 2 6 1 0 0 1 0 0 0 0 78
8:00 2 41 3 1 10 1 0 0 2 0 0 1 0 61 20:00 0 37 3 0 7 0 0 0 1 0 0 0 0 48
8:15 3 35 8 0 9 1 1 0 4 0 1 0 0 62 20:15 0 35 9 0 3 0 0 0 0 1 0 0 0 48
8:30 0 28 6 1 9 1 0 1 3 0 0 0 1 50 20:30 0 32 4 0 3 0 0 1 0 0 0 0 0 40
8:45 1 41 3 4 7 0 0 1 1 0 0 0 1 59 20:45 0 29 2 0 2 0 0 0 0 0 0 0 0 33
9:00 1 34 11 2 8 0 0 0 6 0 0 1 2 65 21:00 0 29 4 0 5 0 0 0 0 0 0 0 0 38
9:15 0 33 3 2 10 1 1 0 6 0 0 0 0 56 21:15 0 20 2 0 2 1 0 0 0 0 0 0 0 25
9:30 0 29 8 4 8 2 0 2 1 0 0 0 0 54 21:30 0 24 7 0 2 0 0 1 0 0 0 0 0 34
9:45 0 34 3 1 13 1 0 1 1 0 0 0 0 54 21:45 0 14 2 0 0 0 0 0 0 0 0 0 0 16

10:00 0 20 3 0 9 0 0 0 5 0 0 0 1 38 22:00 0 4 0 0 1 0 0 1 0 0 0 0 0 6
10:15 0 33 17 3 11 2 0 2 4 0 0 0 0 72 22:15 0 1 2 0 0 0 0 0 0 0 0 0 0 3
10:30 0 23 7 1 10 0 0 0 7 0 0 0 0 48 22:30 0 1 1 0 1 0 0 0 0 0 0 0 0 3
10:45 0 34 5 3 16 1 0 2 0 0 0 0 1 62 22:45 0 1 0 0 0 0 0 0 0 0 0 0 0 1
11:00 1 31 10 3 12 1 0 1 2 0 1 1 0 63 23:00 0 4 2 0 0 0 0 0 0 0 0 0 0 6
11:15 0 35 13 3 13 2 1 2 3 0 0 0 0 72 23:15 0 1 0 0 0 0 0 0 0 0 0 0 0 1
11:30 0 38 13 2 17 2 3 2 2 0 0 0 1 80 23:30 0 1 0 0 2 0 0 0 0 0 0 0 0 3
11:45 0 40 4 4 14 4 0 3 2 1 0 0 2 74 23:45 0 1 0 0 1 0 0 0 0 0 0 0 0 2
TOTAL 13 1,321 245 62 288 33 6 22 63 2 3 4 12 2,074 TOTAL 62 2,515 472 70 517 65 21 48 57 4 12 7 9 3,859

AM PEAK HOUR 6:15 AM PM PEAK HOUR 5:00 PM
AM PEAK VOLUME 312 PM PEAK VOLUME 548

CLASS 1 Class 1 — Motorcycles CLASS 8 3 to 4 Axles, Single Trailer TOTAL: AM+PM 75 3,836 717 132 805 98 27 70 120 6 15 11 21 5,933
CLASS 2 Passenger Cars CLASS 9 5 Axles, Single Trailer % OF TOTAL 1.3% 64.7% 12.1% 2.2% 13.6% 1.7% 0.5% 1.2% 2.0% 0.1% 0.3% 0.2% 0.4% 100.0%
CLASS 3 2 Axles, 4-Tire Single Units CLASS 10 6 or More Axles, Single Trailer
CLASS 4 Buses CLASS 11 5 or Less Axles, Multi-Trailers Class 1 2 3 4 5 6 7 8 9 10 11 12 13
CLASS 5 2 Axles, 6-Tire Single Units CLASS 12 6 Axles, Multi-Trailers
CLASS 6 3 Axles, Single Unit CLASS 13 7 or More Axles, Multi-Trailers TOTAL: ALL 141 7,846 1,477 258 1,348 173 48 135 230 17 33 22 37 11,765
CLASS 7 4 or More Axles, Single Unit % OF TOTAL 2.4% 132.2% 24.9% 4.3% 22.7% 2.9% 0.8% 2.3% 3.9% 0.3% 0.6% 0.4% 0.6% 100.0%

 

24-HOUR ROADWAY SEGMENT COUNTS (WITH FHWA CLASSIFICATION)
PREPARED BY:  AimTD LLC pacific@aimtd.com 714 753 7888

Wednesday, May 25, 2016



DATE: Request ID Station ID Distance Feet LOCATION#
JOB #: ### ### 0 ADT3 Auto Center north of Pomona

AM WESTBOUND PM WESTBOUND
TIME 1 2 3 4 5 6 7 8 9 10 11 12 13 TOTAL Time 1 2 3 4 5 6 7 8 9 10 11 12 13 TOTAL
0:00 0 2 1 0 0 0 0 0 0 0 0 0 0 3 12:00 1 55 9 1 11 2 0 1 1 0 0 0 0 81
0:15 0 4 3 0 2 0 0 0 0 0 0 0 0 9 12:15 1 38 5 5 11 1 0 1 1 0 1 0 0 64
0:30 0 6 1 0 0 0 0 0 0 0 0 0 0 7 12:30 1 47 6 3 10 3 1 2 2 0 0 0 0 75
0:45 0 2 0 1 0 0 0 0 0 0 0 0 0 3 12:45 0 40 15 2 8 1 0 3 3 0 2 0 0 74
1:00 0 1 0 0 0 0 0 0 0 0 0 0 0 1 13:00 0 27 3 4 6 0 0 1 2 0 0 0 0 43
1:15 0 2 0 0 0 0 0 0 2 0 0 0 0 4 13:15 0 41 8 1 4 1 0 2 1 0 0 1 0 59
1:30 0 6 0 0 1 0 0 0 0 0 0 0 0 7 13:30 2 62 17 2 9 0 1 1 3 0 2 0 0 99
1:45 0 1 0 0 1 0 0 0 1 0 0 0 0 3 13:45 0 31 6 1 7 2 0 0 2 0 0 0 0 49
2:00 0 4 0 1 1 0 0 0 0 0 0 0 0 6 14:00 1 38 12 0 9 2 1 6 1 0 0 0 1 71
2:15 0 2 0 0 0 0 0 0 0 0 0 0 0 2 14:15 0 44 11 1 6 2 1 4 3 0 1 0 0 73
2:30 0 6 1 0 1 0 0 0 1 0 0 0 0 9 14:30 1 83 14 3 8 1 0 1 0 0 0 0 1 112
2:45 0 3 0 0 0 0 0 0 0 0 0 0 0 3 14:45 0 43 19 4 8 0 0 0 4 0 0 0 0 78
3:00 0 7 0 1 2 0 0 0 2 0 0 0 0 12 15:00 1 54 11 0 5 0 0 1 2 0 1 1 0 76
3:15 0 5 1 0 3 0 0 0 0 0 0 0 0 9 15:15 0 57 6 2 8 1 0 0 2 0 0 0 1 77
3:30 0 7 1 0 4 0 0 0 0 0 0 0 0 12 15:30 3 97 19 0 12 1 0 3 0 0 0 0 0 135
3:45 1 11 0 1 3 0 0 0 0 0 0 0 0 16 15:45 0 64 9 1 6 0 1 1 1 0 0 0 0 83
4:00 0 24 4 0 2 1 0 0 1 0 0 0 0 32 16:00 0 62 11 1 4 1 0 4 3 0 0 0 0 86
4:15 0 24 13 0 4 0 0 0 0 0 0 0 0 41 16:15 1 74 13 2 3 1 1 1 2 1 0 0 0 99
4:30 0 31 18 0 10 0 0 0 0 0 0 0 0 59 16:30 4 87 12 0 12 3 3 3 0 0 0 2 0 126
4:45 1 100 15 0 13 3 1 0 0 1 0 1 1 136 16:45 0 80 14 1 5 2 1 2 1 0 0 0 1 107
5:00 3 124 27 0 23 4 1 0 1 1 0 1 0 185 17:00 3 101 15 0 8 3 0 2 0 1 0 0 0 133
5:15 0 106 30 0 19 4 2 1 2 0 0 0 0 164 17:15 0 64 11 2 6 0 0 0 0 0 0 0 0 83
5:30 2 11 1 2 2 1 0 2 1 1 0 0 1 24 17:30 0 102 9 2 4 0 0 2 2 0 0 1 0 122
5:45 2 15 1 3 3 0 1 0 0 0 0 0 0 25 17:45 0 66 11 0 6 0 1 0 0 0 0 0 0 84
6:00 1 16 2 2 3 1 1 0 1 1 0 0 0 28 18:00 2 43 8 4 2 0 0 0 0 0 0 0 0 59
6:15 0 4 1 1 2 1 0 0 0 0 0 0 0 9 18:15 0 51 7 0 1 1 0 0 1 0 0 0 0 61
6:30 2 51 12 3 6 0 0 0 2 0 0 0 0 76 18:30 0 59 7 0 4 0 0 0 1 0 0 0 0 71
6:45 1 78 10 3 6 1 0 0 1 0 0 0 0 100 18:45 0 48 1 1 1 0 0 0 1 0 0 0 0 52
7:00 1 91 13 7 12 1 0 0 1 0 0 0 0 126 19:00 0 29 2 1 5 0 0 0 0 0 0 0 0 37
7:15 0 87 22 0 10 2 0 3 4 0 0 0 0 128 19:15 0 28 2 0 2 0 0 0 0 0 0 0 0 32
7:30 4 74 20 4 15 2 0 1 1 0 2 0 0 123 19:30 0 39 4 0 1 0 0 0 0 0 0 0 0 44
7:45 1 103 11 3 9 3 0 0 3 0 0 1 0 134 19:45 0 16 0 0 0 0 0 0 0 0 0 0 0 16
8:00 0 109 11 2 15 4 1 0 1 0 0 1 1 145 20:00 0 23 4 0 1 0 0 0 0 0 0 0 0 28
8:15 7 120 19 2 7 2 0 1 4 0 0 0 1 163 20:15 0 17 4 1 3 0 0 0 2 0 0 0 0 27
8:30 1 109 21 3 17 6 1 0 2 2 1 1 0 164 20:30 0 17 5 0 1 0 0 0 0 0 0 0 0 23
8:45 3 100 17 2 18 2 1 2 0 0 2 1 1 149 20:45 0 16 2 0 1 0 0 0 1 0 0 0 0 20
9:00 0 71 11 6 8 0 0 0 3 1 0 0 1 101 21:00 1 23 4 0 0 0 0 0 1 0 0 0 0 29
9:15 1 67 19 3 10 1 0 2 5 0 3 0 1 112 21:15 0 17 4 0 1 0 0 0 0 0 0 0 0 22
9:30 4 77 18 2 11 1 0 1 2 0 0 0 1 117 21:30 0 14 1 1 0 0 0 0 0 0 0 0 0 16
9:45 0 73 10 0 12 1 0 1 6 0 1 0 1 105 21:45 0 10 1 0 2 0 0 0 0 0 0 0 0 13

10:00 2 50 13 3 15 0 0 0 3 0 0 0 1 87 22:00 0 5 3 0 0 0 0 0 0 0 0 0 0 8
10:15 2 42 9 1 6 0 1 4 4 0 0 0 1 70 22:15 0 14 2 0 1 0 0 0 0 0 0 0 0 17
10:30 0 37 12 2 8 1 0 0 2 1 2 0 0 65 22:30 0 10 0 1 1 0 0 1 0 0 0 0 0 13
10:45 2 45 8 3 10 1 0 1 4 0 0 0 0 74 22:45 0 8 1 0 0 0 0 0 0 0 0 0 0 9
11:00 0 31 10 1 15 0 0 0 1 1 0 0 1 60 23:00 0 8 1 1 1 0 0 0 0 0 0 0 0 11
11:15 3 38 19 4 10 1 0 1 3 0 0 0 0 79 23:15 0 6 0 1 1 0 0 0 0 0 0 0 0 8
11:30 0 42 9 4 12 1 0 1 2 0 0 0 0 71 23:30 0 2 0 0 0 0 0 0 0 0 0 0 0 2
11:45 0 30 17 5 7 2 0 2 1 0 0 0 0 64 23:45 0 1 0 2 0 0 0 0 0 0 0 0 0 3
TOTAL 44 2,049 431 75 338 47 10 23 67 9 11 6 12 3,122 TOTAL 22 1,961 329 51 205 28 11 42 43 2 7 5 4 2,710

AM PEAK HOUR 8:00 AM PM PEAK HOUR 4:15 PM
AM PEAK VOLUME 621 PM PEAK VOLUME 465

CLASS 1 Class 1 — Motorcycles CLASS 8 3 to 4 Axles, Single Trailer TOTAL: AM+PM 66 4,010 760 126 543 75 21 65 110 11 18 11 16 5,832
CLASS 2 Passenger Cars CLASS 9 5 Axles, Single Trailer % OF TOTAL 1.1% 68.8% 13.0% 2.2% 9.3% 1.3% 0.4% 1.1% 1.9% 0.2% 0.3% 0.2% 0.3% 100.0%
CLASS 3 2 Axles, 4-Tire Single Units CLASS 10 6 or More Axles, Single Trailer
CLASS 4 Buses CLASS 11 5 or Less Axles, Multi-Trailers Class 1 2 3 4 5 6 7 8 9 10 11 12 13
CLASS 5 2 Axles, 6-Tire Single Units CLASS 12 6 Axles, Multi-Trailers
CLASS 6 3 Axles, Single Unit CLASS 13 7 or More Axles, Multi-Trailers
CLASS 7 4 or More Axles, Single Unit

24-HOUR ROADWAY SEGMENT COUNTS (WITH FHWA CLASSIFICATION)
PREPARED BY:  AimTD LLC pacific@aimtd.com 714 753 7888

Wednesday, May 25, 2016



DATE: Request ID Station ID Int Distance LOCATION#
JOB #: SC1605 0 ADT4 Auto Center north of Driveway

AM EASTBOUND PM EASTBOUND
TIME 1 2 3 4 5 6 7 8 9 10 11 12 13 TOTAL Time 1 2 3 4 5 6 7 8 9 10 11 12 13 TOTAL
0:00 0 9 2 0 0 0 0 0 0 0 0 0 0 11 12:00 0 43 10 2 14 1 0 0 6 0 0 1 0 77
0:15 0 3 3 0 0 0 0 0 0 0 0 0 0 6 12:15 1 45 18 6 13 0 1 1 3 0 0 1 1 90
0:30 0 2 0 1 0 0 0 0 0 0 0 0 0 3 12:30 1 47 11 2 12 1 0 3 6 0 0 0 0 83
0:45 0 0 0 0 1 0 0 0 0 0 0 0 0 1 12:45 0 46 7 2 14 0 0 0 1 0 0 0 0 70
1:00 0 1 0 0 0 0 0 0 0 0 0 0 0 1 13:00 0 60 15 3 7 1 1 4 0 0 0 0 0 91
1:15 0 2 0 0 0 0 0 0 0 0 0 0 0 2 13:15 0 41 13 2 8 3 0 1 3 0 0 1 1 73
1:30 0 2 0 0 0 0 0 0 0 0 0 0 0 2 13:30 0 49 10 0 15 3 0 2 3 0 2 0 1 85
1:45 0 0 0 0 0 0 0 0 0 0 0 0 0 0 13:45 0 55 14 2 18 0 0 4 3 0 1 0 1 98
2:00 0 0 0 0 1 0 0 0 0 0 0 0 0 1 14:00 0 52 14 3 26 3 0 3 4 0 1 0 0 106
2:15 0 1 1 1 0 0 0 0 0 0 0 0 0 3 14:15 1 69 18 5 15 4 0 3 2 0 0 1 0 118
2:30 0 2 0 0 1 0 0 0 0 0 0 0 0 3 14:30 2 89 29 3 16 2 0 2 0 0 1 0 0 144
2:45 0 0 0 0 0 0 0 0 0 0 0 0 0 0 14:45 0 58 21 2 16 1 0 1 2 0 0 0 0 101
3:00 0 1 0 0 0 0 0 0 0 0 0 0 0 1 15:00 4 81 25 1 13 2 1 1 2 0 0 0 1 131
3:15 0 2 1 0 3 0 0 0 0 0 0 0 0 6 15:15 0 66 28 1 13 2 0 0 2 0 0 0 1 113
3:30 0 8 1 0 0 0 0 1 0 0 0 0 0 10 15:30 1 81 21 2 10 2 1 1 4 0 0 0 0 123
3:45 0 5 1 0 0 0 0 0 1 0 0 0 0 7 15:45 2 75 19 2 14 2 2 0 4 0 0 0 0 120
4:00 0 7 3 0 3 0 0 0 1 0 0 0 0 14 16:00 1 76 18 1 12 3 1 2 3 0 0 0 1 118
4:15 0 15 1 0 0 0 0 0 0 0 0 0 0 16 16:15 3 85 19 1 11 5 0 4 1 0 0 0 0 129
4:30 0 39 2 0 1 0 0 1 0 0 0 0 0 43 16:30 2 93 21 2 10 0 0 1 0 0 0 0 0 129
4:45 0 74 13 0 0 0 0 0 0 0 0 0 0 87 16:45 2 71 20 3 12 3 0 2 0 0 1 0 0 114
5:00 0 18 5 2 4 1 0 1 0 0 0 0 0 31 17:00 2 99 20 1 13 2 1 3 0 0 0 0 0 141
5:15 0 33 7 1 4 0 0 0 1 0 0 0 0 46 17:15 3 87 18 2 9 2 1 1 1 0 1 0 1 126
5:30 2 38 8 1 2 0 0 0 1 0 0 0 0 52 17:30 3 94 16 2 12 3 0 0 0 0 0 0 1 131
5:45 0 43 7 0 10 1 0 0 2 0 0 0 0 63 17:45 2 96 18 1 9 5 0 0 0 0 0 0 1 132
6:00 0 32 3 1 3 0 0 0 2 0 0 0 0 41 18:00 0 105 24 0 10 0 0 0 0 0 1 0 0 140
6:15 0 29 6 1 3 0 0 0 2 0 1 0 1 43 18:15 0 89 9 1 10 3 0 0 1 0 0 0 0 113
6:30 0 33 16 1 1 0 0 0 0 0 0 0 0 51 18:30 0 86 16 0 6 2 0 1 2 0 0 0 0 113
6:45 0 48 11 2 9 2 1 0 0 0 0 0 0 73 18:45 0 86 13 1 10 4 0 0 0 0 1 0 0 115
7:00 0 49 10 0 3 1 0 0 2 0 0 0 1 66 19:00 2 73 11 1 7 1 0 0 1 0 0 0 0 96
7:15 1 41 13 1 2 1 0 0 2 0 0 0 0 61 19:15 0 79 9 1 6 0 1 0 1 0 0 0 0 97
7:30 0 50 6 5 4 1 0 1 0 0 0 0 0 67 19:30 0 67 4 2 5 0 0 0 0 0 0 0 0 78
7:45 0 67 12 1 3 0 0 0 1 0 1 0 0 85 19:45 0 59 9 1 3 1 0 0 1 0 0 0 0 74
8:00 0 39 5 1 6 1 0 0 4 0 0 0 0 56 20:00 0 30 3 0 5 0 0 0 1 0 0 0 0 39
8:15 0 36 12 0 2 3 1 0 4 0 0 0 0 58 20:15 0 37 7 0 3 0 0 0 1 0 0 0 0 48
8:30 0 34 7 0 7 1 0 1 3 0 0 0 0 53 20:30 0 34 3 0 2 0 0 1 0 0 0 0 0 40
8:45 0 42 5 3 5 0 0 1 2 0 0 0 0 58 20:45 0 28 2 0 1 0 0 0 0 0 0 0 0 31
9:00 1 39 9 2 5 0 0 1 7 1 1 1 0 67 21:00 0 31 6 0 1 0 0 0 0 0 1 0 0 39
9:15 0 33 0 1 8 0 0 0 5 0 0 0 0 47 21:15 0 22 3 0 0 0 0 0 0 0 0 0 0 25
9:30 0 26 9 3 10 0 0 3 3 0 1 0 0 55 21:30 0 26 4 1 2 0 0 0 0 0 0 0 0 33
9:45 0 31 8 0 7 0 0 1 0 0 0 0 0 47 21:45 0 12 1 0 0 0 0 0 0 0 0 0 0 13

10:00 0 23 6 0 9 0 0 0 6 0 0 1 0 45 22:00 0 4 1 0 0 0 0 1 0 0 0 0 0 6
10:15 0 29 19 3 9 3 0 2 4 0 0 0 0 69 22:15 0 2 3 0 0 0 0 0 0 0 0 0 0 5
10:30 0 23 7 0 8 1 0 0 7 0 0 0 0 46 22:30 0 0 1 0 0 0 0 0 0 0 0 0 0 1
10:45 0 33 9 3 9 3 0 1 0 0 0 0 1 59 22:45 0 1 0 0 0 0 0 0 0 0 0 0 0 1
11:00 0 36 11 2 12 0 0 1 3 0 1 0 0 66 23:00 0 6 2 0 0 0 0 0 0 0 0 0 0 8
11:15 0 37 14 4 13 0 1 2 3 0 0 0 0 74 23:15 0 2 0 0 0 0 0 0 0 0 0 0 0 2
11:30 1 34 13 2 12 3 1 3 4 1 0 0 0 74 23:30 0 1 0 0 2 0 0 0 0 0 0 0 0 3
11:45 1 37 6 4 13 1 1 3 2 1 0 0 1 70 23:45 0 1 0 0 1 0 0 0 0 0 0 0 0 2
TOTAL 6 1,186 272 46 193 23 5 23 72 3 5 2 4 1,840 TOTAL 32 2,539 554 59 386 61 10 42 58 0 10 4 10 3,765

AM PEAK HOUR 11:00 AM PM PEAK HOUR 5:00 PM
AM PEAK VOLUME 284 PM PEAK VOLUME 530

CLASS 1 Class 1 — Motorcycles CLASS 8 3 to 4 Axles, Single Trailer TOTAL: AM+PM 38 3,725 826 105 579 84 15 65 130 3 15 6 14 5,605
CLASS 2 Passenger Cars CLASS 9 5 Axles, Single Trailer % OF TOTAL 0.7% 66.5% 14.7% 1.9% 10.3% 1.5% 0.3% 1.2% 2.3% 0.1% 0.3% 0.1% 0.2% 100.0%
CLASS 3 2 Axles, 4-Tire Single Units CLASS 10 6 or More Axles, Single Trailer
CLASS 4 Buses CLASS 11 5 or Less Axles, Multi-Trailers Class 1 2 3 4 5 6 7 8 9 10 11 12 13
CLASS 5 2 Axles, 6-Tire Single Units CLASS 12 6 Axles, Multi-Trailers
CLASS 6 3 Axles, Single Unit CLASS 13 7 or More Axles, Multi-Trailers TOTAL: ALL 82 8,083 1,624 210 1,041 146 30 118 252 3 37 11 31 11,668
CLASS 7 4 or More Axles, Single Unit % OF TOTAL 1.5% 144.2% 29.0% 3.7% 18.6% 2.6% 0.5% 2.1% 4.5% 0.1% 0.7% 0.2% 0.6% 100.0%

 

24-HOUR ROADWAY SEGMENT COUNTS (WITH FHWA CLASSIFICATION)
PREPARED BY:  AimTD LLC pacific@aimtd.com 714 753 7888

Wednesday, May 25, 2016



DATE: Request ID Station ID Distance Feet LOCATION#
JOB #: ### ### 0 ADT4 Auto Center north of Driveway

AM WESTBOUND PM WESTBOUND
TIME 1 2 3 4 5 6 7 8 9 10 11 12 13 TOTAL Time 1 2 3 4 5 6 7 8 9 10 11 12 13 TOTAL
0:00 0 2 1 0 0 0 0 0 0 0 0 0 0 3 12:00 1 52 6 0 10 3 1 1 2 0 1 0 0 77
0:15 0 3 3 0 2 0 0 0 0 0 0 0 0 8 12:15 0 43 6 4 4 1 1 3 0 0 2 0 0 64
0:30 0 8 0 0 0 0 0 0 0 0 0 0 0 8 12:30 1 48 8 2 11 2 0 1 3 0 0 0 0 76
0:45 0 2 0 1 0 0 0 0 0 0 0 0 0 3 12:45 0 45 14 1 6 0 1 2 3 0 2 0 0 74
1:00 0 1 0 0 0 0 0 0 0 0 0 0 0 1 13:00 0 25 3 4 7 0 1 2 1 0 0 0 1 44
1:15 0 2 0 0 0 0 0 0 2 0 0 0 0 4 13:15 0 41 7 0 4 2 0 1 1 0 0 0 0 56
1:30 0 6 0 0 1 0 0 0 0 0 0 0 0 7 13:30 2 68 19 3 7 0 0 0 1 0 2 0 1 103
1:45 0 1 0 0 1 0 0 0 1 0 0 0 0 3 13:45 0 33 7 0 6 3 1 0 2 0 0 0 0 52
2:00 0 3 0 1 1 0 0 0 0 0 0 0 0 5 14:00 0 41 6 0 6 3 0 6 2 0 1 0 0 65
2:15 0 3 0 0 0 0 0 0 0 0 0 0 0 3 14:15 0 50 10 1 4 2 1 3 3 0 2 0 0 76
2:30 0 6 1 0 1 0 0 0 1 0 0 0 0 9 14:30 0 88 14 2 6 1 0 1 1 0 0 0 0 113
2:45 0 3 0 0 0 0 0 0 0 0 0 0 0 3 14:45 0 47 21 2 7 0 0 1 2 0 0 0 0 80
3:00 0 6 1 1 1 0 0 0 2 0 0 0 0 11 15:00 1 57 14 1 4 0 1 1 3 0 0 0 0 82
3:15 0 6 1 0 2 0 0 0 0 0 0 0 0 9 15:15 0 52 7 2 5 2 0 0 2 0 0 0 1 71
3:30 0 7 2 0 4 0 0 0 0 0 0 0 0 13 15:30 0 113 26 2 9 0 0 1 2 0 0 0 0 153
3:45 1 10 1 1 2 0 0 0 0 0 0 0 0 15 15:45 0 70 10 0 6 0 0 0 1 0 0 0 0 87
4:00 0 23 3 0 2 1 0 0 1 0 0 0 0 30 16:00 0 61 11 1 2 1 0 5 3 0 0 0 0 84
4:15 0 26 6 0 4 0 0 0 0 0 0 0 0 36 16:15 0 76 14 2 2 0 0 0 3 0 0 0 0 97
4:30 0 36 17 0 7 0 0 0 0 0 0 0 0 60 16:30 4 104 10 0 9 0 0 2 1 0 1 0 0 131
4:45 0 95 13 0 10 1 0 0 0 0 0 2 2 123 16:45 2 79 11 1 7 0 1 2 1 0 0 0 1 105
5:00 0 134 29 0 19 2 1 0 0 0 1 0 0 186 17:00 1 107 17 0 8 0 0 1 2 0 0 0 0 136
5:15 1 133 25 1 22 0 0 0 2 0 0 0 0 184 17:15 1 57 12 2 5 0 0 0 0 0 0 0 0 77
5:30 6 74 15 1 4 2 2 0 2 0 0 1 1 108 17:30 0 86 10 2 5 1 0 2 1 0 0 0 0 107
5:45 0 30 7 1 7 0 0 0 2 0 0 0 0 47 17:45 0 59 9 0 5 0 1 0 0 0 0 0 0 74
6:00 0 57 9 1 8 1 0 0 2 0 0 0 0 78 18:00 1 48 5 4 3 0 0 0 0 0 0 0 0 61
6:15 0 54 10 0 4 1 0 0 2 0 0 0 0 71 18:15 0 32 7 0 0 1 0 0 1 0 0 0 0 41
6:30 1 57 11 3 5 0 0 0 1 0 0 0 1 79 18:30 0 41 6 0 4 0 0 0 1 0 0 0 0 52
6:45 2 85 9 2 6 0 0 0 1 0 0 0 0 105 18:45 0 41 1 1 1 0 0 0 1 0 0 0 0 45
7:00 1 94 13 5 10 0 0 0 0 0 0 1 0 124 19:00 0 27 2 1 4 0 0 0 0 0 0 0 0 34
7:15 0 91 18 1 8 3 0 1 3 0 0 0 0 125 19:15 0 26 3 0 2 0 0 0 0 0 0 0 0 31
7:30 1 83 19 2 10 2 0 1 1 0 2 0 0 121 19:30 0 28 2 0 1 1 0 0 0 0 0 0 0 32
7:45 0 102 15 5 11 2 0 0 2 0 0 0 0 137 19:45 0 14 1 0 0 0 0 0 0 0 0 0 0 15
8:00 2 126 14 3 9 3 1 0 2 0 0 0 0 160 20:00 0 24 4 0 1 0 0 0 0 0 0 0 0 29
8:15 0 145 18 1 6 2 1 1 3 0 1 0 1 179 20:15 0 19 2 1 2 0 0 0 2 0 0 0 0 26
8:30 3 127 22 2 14 3 0 0 5 0 0 0 0 176 20:30 0 17 5 0 1 0 0 0 0 0 0 0 0 23
8:45 1 122 25 3 13 3 0 0 3 0 1 0 2 173 20:45 0 15 1 0 1 0 0 0 1 0 0 0 0 18
9:00 0 75 11 5 6 2 0 1 3 0 1 0 0 104 21:00 1 26 4 0 0 0 0 0 1 0 0 0 0 32
9:15 3 75 19 3 9 0 0 2 5 0 2 0 1 119 21:15 0 17 2 0 1 0 0 0 0 0 0 0 0 20
9:30 0 81 18 1 6 1 0 2 2 0 0 0 1 112 21:30 0 16 1 1 0 0 0 0 0 0 0 0 0 18
9:45 3 75 14 2 7 0 0 0 4 0 0 0 1 106 21:45 0 9 1 0 2 0 0 0 0 0 0 0 0 12

10:00 2 58 13 2 12 0 0 0 4 0 0 0 0 91 22:00 0 7 2 0 0 0 0 0 0 0 0 0 0 9
10:15 0 44 10 1 4 1 1 4 4 0 0 0 0 69 22:15 0 14 2 0 1 0 0 0 0 0 0 0 0 17
10:30 0 46 12 2 5 1 0 0 3 0 2 0 0 71 22:30 0 9 0 1 1 0 0 1 0 0 0 0 0 12
10:45 1 37 9 1 9 3 0 1 3 0 0 0 2 66 22:45 1 8 1 0 0 0 0 0 0 0 0 0 0 10
11:00 0 36 14 1 10 0 0 1 2 0 0 0 1 65 23:00 0 6 1 1 1 0 0 0 0 0 0 0 0 9
11:15 0 40 17 2 7 2 0 1 4 0 0 1 0 74 23:15 0 6 0 1 1 0 0 0 0 0 0 0 0 8
11:30 0 41 9 3 12 1 0 1 2 0 0 0 0 69 23:30 0 2 0 0 0 0 0 0 0 0 0 0 0 2
11:45 0 33 19 2 9 2 0 1 1 0 1 0 0 68 23:45 0 0 0 2 0 0 0 0 0 0 0 0 0 2
TOTAL 28 2,404 473 60 290 39 6 17 75 0 11 5 13 3,421 TOTAL 16 1,954 325 45 172 23 9 36 47 0 11 0 4 2,642

AM PEAK HOUR 8:00 AM PM PEAK HOUR 4:15 PM
AM PEAK VOLUME 688 PM PEAK VOLUME 469

CLASS 1 Class 1 — Motorcycles CLASS 8 3 to 4 Axles, Single Trailer TOTAL: AM+PM 44 4,358 798 105 462 62 15 53 122 0 22 5 17 6,063
CLASS 2 Passenger Cars CLASS 9 5 Axles, Single Trailer % OF TOTAL 0.7% 71.9% 13.2% 1.7% 7.6% 1.0% 0.2% 0.9% 2.0% 0.0% 0.4% 0.1% 0.3% 100.0%
CLASS 3 2 Axles, 4-Tire Single Units CLASS 10 6 or More Axles, Single Trailer
CLASS 4 Buses CLASS 11 5 or Less Axles, Multi-Trailers Class 1 2 3 4 5 6 7 8 9 10 11 12 13
CLASS 5 2 Axles, 6-Tire Single Units CLASS 12 6 Axles, Multi-Trailers
CLASS 6 3 Axles, Single Unit CLASS 13 7 or More Axles, Multi-Trailers
CLASS 7 4 or More Axles, Single Unit

24-HOUR ROADWAY SEGMENT COUNTS (WITH FHWA CLASSIFICATION)
PREPARED BY:  AimTD LLC pacific@aimtd.com 714 753 7888

Wednesday, May 25, 2016



DATE: Request ID Station ID Int Distance LOCATION#
JOB #: SC1605 0 ADT5 Auto Center south of Railroad

AM EASTBOUND PM EASTBOUND
TIME 1 2 3 4 5 6 7 8 9 10 11 12 13 TOTAL Time 1 2 3 4 5 6 7 8 9 10 11 12 13 TOTAL
0:00 0 4 1 0 0 0 0 0 0 0 0 0 0 5 12:00 3 34 8 2 8 1 0 0 3 0 0 0 0 59
0:15 0 2 3 0 0 0 0 0 0 0 0 0 0 5 12:15 2 36 14 4 9 1 0 0 2 0 0 0 0 68
0:30 0 2 0 1 0 0 0 0 0 0 0 0 0 3 12:30 2 42 9 1 9 0 0 2 5 0 0 0 0 70
0:45 0 0 0 0 1 0 0 0 0 0 0 0 0 1 12:45 0 37 9 2 11 0 0 0 1 0 0 0 0 60
1:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 13:00 1 50 17 1 7 1 0 3 0 0 0 0 0 80
1:15 0 2 0 0 0 0 0 0 0 0 0 0 0 2 13:15 2 32 12 1 6 0 0 1 1 0 0 0 0 55
1:30 0 2 0 0 0 0 0 0 0 0 0 0 0 2 13:30 1 42 7 0 9 2 0 1 3 0 1 0 0 66
1:45 0 0 0 0 0 0 0 0 0 0 0 0 0 0 13:45 1 44 16 1 14 2 0 4 1 0 0 0 0 83
2:00 0 0 0 0 1 0 0 0 0 0 0 0 0 1 14:00 1 38 11 3 15 4 1 2 3 0 0 0 0 78
2:15 0 1 1 1 0 0 0 0 0 0 0 0 0 3 14:15 1 54 6 2 14 1 0 2 1 0 0 0 0 81
2:30 0 1 0 0 1 0 0 0 0 0 0 0 0 2 14:30 0 66 19 3 11 0 0 3 0 0 0 0 0 102
2:45 0 0 0 0 0 0 0 0 0 0 0 0 0 0 14:45 1 43 11 1 10 0 0 1 0 0 0 0 0 67
3:00 0 1 0 0 0 0 0 0 0 0 0 0 0 1 15:00 3 51 18 1 12 3 3 2 0 0 1 0 0 94
3:15 0 2 1 0 3 0 0 0 0 0 0 0 0 6 15:15 1 48 28 2 8 1 0 0 2 0 0 0 0 90
3:30 0 7 1 0 0 0 0 1 0 0 0 0 0 9 15:30 2 59 19 3 7 1 0 0 2 0 0 0 0 93
3:45 0 4 1 0 0 0 0 0 0 0 0 0 0 5 15:45 1 58 10 1 7 2 1 2 1 0 2 0 0 85
4:00 0 7 2 0 2 0 0 0 0 0 0 0 0 11 16:00 2 52 12 0 5 0 0 2 2 0 0 0 0 75
4:15 0 14 0 0 0 0 0 0 0 0 0 0 0 14 16:15 1 60 18 1 10 1 0 1 1 0 0 0 0 93
4:30 0 32 1 0 1 0 0 1 0 0 0 0 0 35 16:30 0 74 23 1 6 0 0 2 0 0 1 0 0 107
4:45 0 55 10 0 1 0 0 0 0 0 0 0 0 66 16:45 0 40 13 3 6 4 0 2 0 0 0 0 0 68
5:00 0 16 3 2 4 0 0 0 0 0 0 0 0 25 17:00 2 73 15 1 7 0 0 1 0 0 0 0 0 99
5:15 1 19 1 1 2 0 0 0 0 0 0 0 0 24 17:15 3 52 14 2 6 2 0 1 1 0 0 0 0 81
5:30 1 24 1 0 2 0 0 1 1 0 0 0 0 30 17:30 3 81 10 2 9 1 0 0 0 0 0 0 0 106
5:45 0 26 6 0 4 0 0 0 2 0 0 0 0 38 17:45 0 75 16 1 6 1 0 1 0 0 1 0 0 101
6:00 0 21 3 1 1 0 0 0 2 0 0 0 0 28 18:00 0 69 15 0 5 0 0 1 0 0 0 0 0 90
6:15 0 12 1 0 3 0 0 0 4 0 0 0 0 20 18:15 0 71 11 1 6 2 0 0 1 0 0 0 0 92
6:30 0 20 8 2 1 0 0 0 0 0 0 0 0 31 18:30 1 62 12 0 3 1 0 2 1 0 0 0 0 82
6:45 1 31 5 0 3 2 0 0 0 0 0 0 0 42 18:45 0 55 10 0 6 0 1 0 0 0 0 0 0 72
7:00 0 33 6 1 0 3 0 0 0 0 0 0 0 43 19:00 1 44 7 1 7 0 0 2 1 0 0 0 0 63
7:15 1 28 10 1 0 2 0 0 2 0 0 0 0 44 19:15 1 55 7 0 4 0 0 1 1 0 0 0 0 69
7:30 0 39 3 2 4 1 0 1 0 0 0 0 0 50 19:30 0 40 4 2 3 0 0 0 0 0 0 0 0 49
7:45 0 50 10 1 3 2 0 0 0 0 1 1 0 68 19:45 0 41 7 1 3 0 0 0 1 0 0 0 0 53
8:00 1 36 6 1 4 0 0 0 1 0 1 0 0 50 20:00 0 23 3 0 1 0 0 0 1 0 0 0 0 28
8:15 3 27 5 0 3 1 0 0 3 0 0 0 0 42 20:15 0 21 3 0 1 0 0 0 1 0 0 0 0 26
8:30 1 30 8 0 5 0 0 1 2 0 0 0 0 47 20:30 0 21 3 0 1 0 0 0 0 0 0 0 0 25
8:45 1 31 2 1 2 1 0 0 2 0 0 0 0 40 20:45 0 18 2 0 1 0 0 0 0 0 0 0 0 21
9:00 1 30 6 2 3 1 1 0 7 0 0 0 0 51 21:00 0 20 3 0 1 0 0 0 0 0 1 0 0 25
9:15 1 25 3 1 3 0 1 0 4 0 0 0 0 38 21:15 0 18 3 0 0 0 0 0 0 0 0 0 0 21
9:30 0 24 7 3 6 0 0 4 2 0 0 0 0 46 21:30 0 15 3 0 0 0 0 0 0 0 0 0 0 18
9:45 0 27 4 0 4 0 0 1 0 0 0 0 0 36 21:45 0 11 0 0 0 0 0 0 0 0 0 0 0 11

10:00 2 16 9 1 5 0 0 0 4 0 0 0 0 37 22:00 0 1 1 0 0 0 0 1 0 0 0 0 0 3
10:15 1 26 19 3 4 2 0 2 2 0 0 0 0 59 22:15 0 1 2 0 0 0 0 0 0 0 0 0 0 3
10:30 0 20 4 0 5 0 0 0 6 0 0 0 0 35 22:30 0 0 1 0 0 0 0 0 0 0 0 0 0 1
10:45 0 30 7 3 5 2 0 2 1 0 0 0 0 50 22:45 0 0 0 0 0 0 0 0 0 0 0 0 0 0
11:00 0 32 9 2 6 1 0 1 2 0 0 0 0 53 23:00 0 3 2 0 0 0 0 0 0 0 0 0 0 5
11:15 3 29 12 5 10 1 0 1 1 0 0 0 0 62 23:15 0 2 0 0 0 0 0 0 0 0 0 0 0 2
11:30 0 27 11 2 9 4 1 3 3 0 1 0 0 61 23:30 0 0 0 0 2 0 0 0 0 0 0 0 0 2
11:45 0 34 5 3 12 0 1 3 4 0 0 0 0 62 23:45 0 1 0 0 1 0 0 0 0 0 0 0 0 2
TOTAL 18 899 195 40 123 23 4 22 55 0 3 1 0 1,383 TOTAL 36 1,833 434 44 257 31 6 40 36 0 7 0 0 2,724

AM PEAK HOUR 11:00 AM PM PEAK HOUR 5:30 PM
AM PEAK VOLUME 238 PM PEAK VOLUME 389

CLASS 1 Class 1 — Motorcycles CLASS 8 3 to 4 Axles, Single Trailer TOTAL: AM+PM 54 2,732 629 84 380 54 10 62 91 0 10 1 0 4,107
CLASS 2 Passenger Cars CLASS 9 5 Axles, Single Trailer % OF TOTAL 1.3% 66.5% 15.3% 2.0% 9.3% 1.3% 0.2% 1.5% 2.2% 0.0% 0.2% 0.0% 0.0% 100.0%
CLASS 3 2 Axles, 4-Tire Single Units CLASS 10 6 or More Axles, Single Trailer
CLASS 4 Buses CLASS 11 5 or Less Axles, Multi-Trailers Class 1 2 3 4 5 6 7 8 9 10 11 12 13
CLASS 5 2 Axles, 6-Tire Single Units CLASS 12 6 Axles, Multi-Trailers
CLASS 6 3 Axles, Single Unit CLASS 13 7 or More Axles, Multi-Trailers TOTAL: ALL 102 6,329 1,252 185 1,135 115 20 122 174 7 27 6 9 9,483
CLASS 7 4 or More Axles, Single Unit % OF TOTAL 2.5% 154.1% 30.5% 4.5% 27.6% 2.8% 0.5% 3.0% 4.2% 0.2% 0.7% 0.1% 0.2% 100.0%

 

24-HOUR ROADWAY SEGMENT COUNTS (WITH FHWA CLASSIFICATION)
PREPARED BY:  AimTD LLC pacific@aimtd.com 714 753 7888

Wednesday, May 25, 2016



DATE: Request ID Station ID Distance Feet LOCATION#
JOB #: ### ### 0 ADT5 Auto Center south of Railroad

AM WESTBOUND PM WESTBOUND
TIME 1 2 3 4 5 6 7 8 9 10 11 12 13 TOTAL Time 1 2 3 4 5 6 7 8 9 10 11 12 13 TOTAL
0:00 0 1 0 0 1 0 0 0 0 0 0 0 0 2 12:00 0 44 11 1 11 2 0 1 2 0 1 0 0 73
0:15 0 4 1 0 3 0 0 0 0 0 0 0 0 8 12:15 1 38 3 4 13 1 0 2 0 0 1 0 0 63
0:30 0 7 1 0 0 0 0 0 0 0 0 0 0 8 12:30 1 43 6 5 10 3 0 1 1 0 0 0 0 70
0:45 0 2 0 0 0 0 0 0 0 0 0 0 0 2 12:45 2 41 9 1 13 1 0 2 0 0 1 0 0 70
1:00 0 1 0 0 0 0 0 0 0 0 0 0 0 1 13:00 0 21 3 4 8 0 0 2 2 0 0 0 0 40
1:15 1 2 0 0 0 0 0 0 1 0 0 0 0 4 13:15 0 36 6 0 9 1 0 2 0 0 0 0 1 55
1:30 0 6 0 0 0 0 0 0 0 0 0 0 0 6 13:30 1 56 10 1 18 1 0 0 1 0 1 0 0 89
1:45 0 1 0 0 1 0 0 0 1 0 0 0 0 3 13:45 0 26 4 1 9 2 0 0 1 0 0 0 1 44
2:00 0 3 0 1 1 0 0 0 0 0 0 0 0 5 14:00 0 28 8 1 8 2 0 6 2 0 0 0 0 55
2:15 0 3 0 0 0 0 0 0 0 0 0 0 0 3 14:15 0 40 11 1 10 2 1 4 2 0 1 1 0 73
2:30 0 5 1 0 1 0 0 0 1 0 0 0 0 8 14:30 1 66 10 0 11 0 0 0 1 0 0 0 0 89
2:45 0 3 0 0 0 0 0 0 0 0 0 0 0 3 14:45 0 23 12 0 6 0 0 0 2 0 0 0 0 43
3:00 0 6 0 0 2 0 0 0 2 0 0 0 0 10 15:00 0 38 8 1 8 0 0 0 3 0 0 1 0 59
3:15 0 4 1 0 2 0 0 0 0 0 0 0 0 7 15:15 1 38 8 3 7 0 0 0 1 0 1 0 0 59
3:30 0 7 0 1 3 0 0 0 0 0 0 0 0 11 15:30 0 75 15 1 16 0 0 1 1 0 0 0 0 109
3:45 0 10 1 1 3 0 0 0 0 0 0 0 0 15 15:45 0 49 8 1 8 3 0 0 1 0 0 0 0 70
4:00 0 20 3 0 1 2 0 0 1 0 0 0 0 27 16:00 0 45 9 0 8 2 0 3 1 0 0 0 0 68
4:15 0 19 9 1 7 0 0 0 0 0 0 0 0 36 16:15 0 49 13 2 5 0 0 0 0 0 0 0 0 69
4:30 0 35 12 0 13 0 0 0 0 0 0 0 0 60 16:30 2 70 8 0 12 1 0 4 0 0 1 0 0 98
4:45 0 78 13 0 18 1 2 0 1 0 0 1 0 114 16:45 0 55 9 1 9 1 0 6 0 1 0 0 0 82
5:00 4 95 22 0 30 2 0 0 1 0 0 0 0 154 17:00 1 71 11 0 9 0 0 1 1 1 0 0 0 95
5:15 5 119 25 1 28 0 0 0 0 0 1 0 2 181 17:15 2 37 5 1 2 0 0 0 0 0 0 0 0 47
5:30 1 76 17 0 15 1 0 0 3 1 0 1 0 115 17:30 0 58 2 1 9 0 0 2 1 0 0 0 0 73
5:45 0 60 13 1 19 3 0 0 0 0 0 0 1 97 17:45 2 29 7 0 5 1 0 0 0 0 0 0 0 44
6:00 0 66 13 1 13 1 0 0 1 0 0 0 0 95 18:00 0 21 6 3 3 0 0 0 0 0 0 0 0 33
6:15 2 60 8 1 8 2 0 0 2 0 0 0 0 83 18:15 0 24 2 0 3 0 0 1 0 0 0 0 0 30
6:30 1 51 14 3 8 0 0 0 1 0 0 0 0 78 18:30 0 25 4 0 7 1 0 0 0 0 0 0 0 37
6:45 1 78 8 1 9 0 0 0 0 0 0 1 0 98 18:45 0 35 4 0 1 0 0 0 0 0 0 0 0 40
7:00 2 82 18 6 14 3 0 0 1 0 0 0 0 126 19:00 0 16 0 1 1 0 0 0 0 0 0 0 0 18
7:15 0 88 19 0 11 2 0 3 1 1 0 0 1 126 19:15 0 19 0 0 2 0 0 0 0 0 0 0 0 21
7:30 0 78 15 1 24 3 0 1 1 0 1 0 0 124 19:30 0 10 1 0 0 0 0 0 0 0 0 0 0 11
7:45 0 96 9 3 16 0 0 0 3 0 0 0 0 127 19:45 0 4 0 0 0 0 0 0 0 0 0 0 0 4
8:00 2 120 6 2 16 1 0 0 1 0 0 0 0 148 20:00 0 8 2 0 2 0 0 0 0 0 0 0 0 12
8:15 3 136 12 2 16 1 0 0 2 0 3 0 1 176 20:15 0 14 3 1 1 0 0 0 2 0 0 0 0 21
8:30 1 112 18 3 20 3 0 1 2 1 0 0 0 161 20:30 0 14 4 0 1 0 0 0 0 0 0 0 0 19
8:45 3 115 23 2 28 1 0 0 2 0 1 0 2 177 20:45 0 13 2 0 1 0 0 1 0 0 0 0 0 17
9:00 0 72 8 4 13 0 2 1 2 0 0 0 0 102 21:00 0 20 3 0 0 0 0 0 1 0 0 0 0 24
9:15 0 65 14 2 21 0 3 2 3 1 0 0 0 111 21:15 0 11 2 0 1 0 0 0 0 0 0 0 0 14
9:30 1 74 14 2 15 1 0 1 2 0 0 0 0 110 21:30 0 8 0 0 0 0 0 0 0 0 0 0 0 8
9:45 2 68 10 1 10 1 0 1 5 0 1 0 0 99 21:45 0 5 0 0 0 0 0 0 0 0 0 0 0 5

10:00 0 50 8 4 21 1 0 1 3 0 0 0 0 88 22:00 0 3 0 0 0 0 0 0 0 0 0 0 0 3
10:15 1 44 3 1 11 0 1 3 3 0 0 0 0 67 22:15 0 10 2 0 0 0 0 0 0 0 0 0 0 12
10:30 0 37 9 2 14 0 0 0 2 1 1 0 0 66 22:30 0 9 0 1 1 0 0 1 0 0 0 0 0 12
10:45 3 31 9 2 10 3 1 2 0 0 1 0 0 62 22:45 0 9 1 0 0 0 0 0 0 0 0 0 0 10
11:00 0 30 4 0 18 0 0 0 3 0 0 0 0 55 23:00 0 6 1 1 1 0 0 0 0 0 0 0 0 9
11:15 1 40 12 2 15 2 0 1 3 0 1 0 0 77 23:15 0 6 0 1 1 0 0 0 0 0 0 0 0 8
11:30 0 38 7 5 13 1 0 1 2 0 0 0 0 67 23:30 0 2 0 0 0 0 0 0 0 0 0 0 0 2
11:45 0 31 10 5 13 2 0 2 1 0 0 0 0 64 23:45 0 0 0 2 0 0 0 0 0 0 0 0 0 2
TOTAL 34 2,229 390 61 505 37 9 20 57 5 10 3 7 3,367 TOTAL 14 1,368 233 40 250 24 1 40 26 2 7 2 2 2,009

AM PEAK HOUR 8:00 AM PM PEAK HOUR 4:15 PM
AM PEAK VOLUME 662 PM PEAK VOLUME 344

CLASS 1 Class 1 — Motorcycles CLASS 8 3 to 4 Axles, Single Trailer TOTAL: AM+PM 48 3,597 623 101 755 61 10 60 83 7 17 5 9 5,376
CLASS 2 Passenger Cars CLASS 9 5 Axles, Single Trailer % OF TOTAL 0.9% 66.9% 11.6% 1.9% 14.0% 1.1% 0.2% 1.1% 1.5% 0.1% 0.3% 0.1% 0.2% 100.0%
CLASS 3 2 Axles, 4-Tire Single Units CLASS 10 6 or More Axles, Single Trailer
CLASS 4 Buses CLASS 11 5 or Less Axles, Multi-Trailers Class 1 2 3 4 5 6 7 8 9 10 11 12 13
CLASS 5 2 Axles, 6-Tire Single Units CLASS 12 6 Axles, Multi-Trailers
CLASS 6 3 Axles, Single Unit CLASS 13 7 or More Axles, Multi-Trailers
CLASS 7 4 or More Axles, Single Unit

24-HOUR ROADWAY SEGMENT COUNTS (WITH FHWA CLASSIFICATION)
PREPARED BY:  AimTD LLC pacific@aimtd.com 714 753 7888

Wednesday, May 25, 2016



DATE: Request ID Station ID Int Distance LOCATION#
JOB #: SC1605 0 ADT6 Auto Center north of Railroad

AM EASTBOUND PM EASTBOUND
TIME 1 2 3 4 5 6 7 8 9 10 11 12 13 TOTAL Time 1 2 3 4 5 6 7 8 9 10 11 12 13 TOTAL
0:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 12:00 0 0 0 0 3 0 0 0 0 0 0 0 0 3
0:15 0 0 0 0 0 0 0 0 0 0 0 0 0 0 12:15 0 1 0 0 0 0 0 0 1 0 0 0 0 2
0:30 0 0 0 0 0 0 0 0 0 0 0 0 0 0 12:30 0 0 0 0 1 0 0 0 0 0 0 0 0 1
0:45 0 0 0 0 0 0 0 0 0 0 0 0 0 0 12:45 0 0 0 0 0 0 0 0 0 0 0 0 0 0
1:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 13:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0
1:15 0 0 0 0 0 0 0 0 0 0 0 0 0 0 13:15 0 0 0 0 1 0 0 0 0 0 0 0 0 1
1:30 0 0 0 0 0 0 0 0 0 0 0 0 0 0 13:30 0 0 0 0 0 0 0 0 0 0 0 0 0 0
1:45 0 0 0 0 0 0 0 0 0 0 0 0 0 0 13:45 0 0 1 0 1 0 0 0 0 0 0 0 0 2
2:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 14:00 0 0 1 0 1 0 0 0 0 0 0 0 0 2
2:15 0 0 0 0 0 0 0 0 0 0 0 0 0 0 14:15 0 1 0 0 0 0 0 0 0 0 0 0 0 1
2:30 0 0 0 0 0 0 0 0 0 0 0 0 0 0 14:30 0 0 0 0 0 0 0 0 0 0 0 0 0 0
2:45 0 0 0 0 0 0 0 0 0 0 0 0 0 0 14:45 0 1 0 0 0 0 0 0 0 0 0 0 0 1
3:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 15:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0
3:15 0 0 0 0 0 0 0 0 0 0 0 0 0 0 15:15 0 0 0 0 0 0 0 0 0 0 0 0 0 0
3:30 0 0 0 0 0 0 0 0 0 0 0 0 0 0 15:30 0 0 0 0 0 0 0 0 0 0 0 0 0 0
3:45 0 0 0 0 0 0 0 0 0 0 0 0 0 0 15:45 0 0 0 0 0 0 0 0 0 0 0 0 0 0
4:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 16:00 0 0 1 0 1 0 0 0 0 0 0 0 0 2
4:15 0 0 0 0 0 0 0 0 0 0 0 0 0 0 16:15 0 0 0 0 0 0 0 0 0 0 0 0 0 0
4:30 0 0 0 0 0 0 0 0 0 0 0 0 0 0 16:30 0 1 0 0 0 0 0 0 0 0 0 0 0 1
4:45 0 0 0 0 0 0 0 0 0 0 0 0 0 0 16:45 0 0 0 0 0 0 0 0 0 0 0 0 0 0
5:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 17:00 0 1 0 0 0 0 0 0 0 0 0 0 0 1
5:15 0 0 0 0 0 0 0 0 0 0 0 0 0 0 17:15 0 0 0 0 0 0 0 0 0 0 0 0 0 0
5:30 0 3 0 0 0 0 0 0 0 0 0 0 0 3 17:30 0 0 0 0 0 0 0 0 0 0 0 0 0 0
5:45 0 2 0 0 6 0 0 0 0 0 0 0 0 8 17:45 0 1 0 0 0 0 0 0 0 0 0 0 0 1
6:00 0 2 2 0 0 0 0 0 0 0 0 0 0 4 18:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0
6:15 0 1 0 0 2 0 0 0 0 0 0 0 0 3 18:15 0 0 0 0 0 0 0 0 0 0 0 0 0 0
6:30 0 3 0 0 0 0 0 0 0 0 0 0 0 3 18:30 0 0 0 0 0 0 0 0 0 0 0 0 0 0
6:45 0 0 0 0 0 0 0 0 0 0 0 0 0 0 18:45 0 0 0 0 0 0 0 0 0 0 0 0 0 0
7:00 0 1 0 0 1 0 0 0 0 0 0 0 0 2 19:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0
7:15 0 0 0 0 0 0 0 0 0 0 0 0 0 0 19:15 0 0 0 0 0 0 0 0 0 0 0 0 0 0
7:30 0 0 0 0 0 0 0 0 0 0 0 0 0 0 19:30 0 0 0 0 0 0 0 0 0 0 0 0 0 0
7:45 0 0 0 0 1 0 0 0 0 0 0 0 0 1 19:45 0 0 0 0 0 0 0 0 0 0 0 0 0 0
8:00 0 1 0 0 0 0 0 0 0 0 0 0 0 1 20:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0
8:15 0 3 1 0 1 0 0 0 0 0 0 0 0 5 20:15 0 0 0 0 0 0 0 0 0 0 0 0 0 0
8:30 0 0 0 0 1 0 0 0 0 0 0 0 0 1 20:30 0 0 0 0 0 0 0 0 0 0 0 0 0 0
8:45 0 1 0 0 2 0 0 0 0 0 0 0 0 3 20:45 0 0 0 0 0 0 0 0 0 0 0 0 0 0
9:00 0 2 0 0 1 0 0 0 0 0 0 0 0 3 21:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0
9:15 0 1 1 0 0 0 0 0 0 0 0 0 0 2 21:15 0 0 0 0 0 0 0 0 0 0 0 0 0 0
9:30 0 0 0 0 2 0 0 0 0 0 0 0 0 2 21:30 0 0 0 0 0 0 0 0 0 0 0 0 0 0
9:45 0 3 0 0 2 0 0 0 0 0 0 0 0 5 21:45 0 0 0 0 0 0 0 0 0 0 0 0 0 0

10:00 0 0 0 0 1 0 0 0 0 0 0 0 0 1 22:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0
10:15 0 0 0 0 0 0 0 0 0 0 0 0 0 0 22:15 0 0 0 0 0 0 0 0 0 0 0 0 0 0
10:30 0 0 0 0 1 0 0 0 0 0 0 0 0 1 22:30 0 0 0 0 0 0 0 0 0 0 0 0 0 0
10:45 0 1 1 0 1 0 0 0 0 0 0 0 0 3 22:45 0 0 0 0 0 0 0 0 0 0 0 0 0 0
11:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 23:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0
11:15 0 0 0 0 0 0 0 0 0 0 0 0 0 0 23:15 0 0 0 0 0 0 0 0 0 0 0 0 0 0
11:30 0 1 0 0 0 0 0 0 0 0 0 0 0 1 23:30 0 0 0 0 0 0 0 0 0 0 0 0 0 0
11:45 0 0 0 0 0 0 0 0 0 0 0 0 0 0 23:45 0 0 0 0 0 0 0 0 0 0 0 0 0 0
TOTAL 0 25 5 0 22 0 0 0 0 0 0 0 0 52 TOTAL 0 6 3 0 8 0 0 0 1 0 0 0 0 18

AM PEAK HOUR 5:45 AM PM PEAK HOUR 12:00 PM
AM PEAK VOLUME 18 PM PEAK VOLUME 6

CLASS 1 Class 1 — Motorcycles CLASS 8 3 to 4 Axles, Single Trailer TOTAL: AM+PM 0 31 8 0 30 0 0 0 1 0 0 0 0 70
CLASS 2 Passenger Cars CLASS 9 5 Axles, Single Trailer % OF TOTAL 0.0% 44.3% 11.4% 0.0% 42.9% 0.0% 0.0% 0.0% 1.4% 0.0% 0.0% 0.0% 0.0% 100.0%
CLASS 3 2 Axles, 4-Tire Single Units CLASS 10 6 or More Axles, Single Trailer
CLASS 4 Buses CLASS 11 5 or Less Axles, Multi-Trailers Class 1 2 3 4 5 6 7 8 9 10 11 12 13
CLASS 5 2 Axles, 6-Tire Single Units CLASS 12 6 Axles, Multi-Trailers
CLASS 6 3 Axles, Single Unit CLASS 13 7 or More Axles, Multi-Trailers TOTAL: ALL 0 62 30 0 43 0 0 0 2 0 0 0 0 137
CLASS 7 4 or More Axles, Single Unit % OF TOTAL 0.0% 88.6% 42.9% 0.0% 61.4% 0.0% 0.0% 0.0% 2.9% 0.0% 0.0% 0.0% 0.0% 100.0%

 

24-HOUR ROADWAY SEGMENT COUNTS (WITH FHWA CLASSIFICATION)
PREPARED BY:  AimTD LLC pacific@aimtd.com 714 753 7888

Wednesday, May 25, 2016



DATE: Request ID Station ID Distance Feet LOCATION#
JOB #: ### ### 0 ADT6 Auto Center north of Railroad

AM WESTBOUND PM WESTBOUND
TIME 1 2 3 4 5 6 7 8 9 10 11 12 13 TOTAL Time 1 2 3 4 5 6 7 8 9 10 11 12 13 TOTAL
0:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 12:00 0 0 0 0 1 0 0 0 0 0 0 0 0 1
0:15 0 0 0 0 0 0 0 0 0 0 0 0 0 0 12:15 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0:30 0 0 0 0 0 0 0 0 0 0 0 0 0 0 12:30 0 0 1 0 0 0 0 0 1 0 0 0 0 2
0:45 0 0 0 0 0 0 0 0 0 0 0 0 0 0 12:45 0 0 0 0 0 0 0 0 0 0 0 0 0 0
1:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 13:00 0 0 1 0 1 0 0 0 0 0 0 0 0 2
1:15 0 0 0 0 0 0 0 0 0 0 0 0 0 0 13:15 0 1 1 0 0 0 0 0 0 0 0 0 0 2
1:30 0 0 0 0 0 0 0 0 0 0 0 0 0 0 13:30 0 0 0 0 0 0 0 0 0 0 0 0 0 0
1:45 0 0 0 0 0 0 0 0 0 0 0 0 0 0 13:45 0 0 1 0 0 0 0 0 0 0 0 0 0 1
2:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 14:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0
2:15 0 0 0 0 0 0 0 0 0 0 0 0 0 0 14:15 0 0 1 0 1 0 0 0 0 0 0 0 0 2
2:30 0 0 0 0 0 0 0 0 0 0 0 0 0 0 14:30 0 1 0 0 0 0 0 0 0 0 0 0 0 1
2:45 0 0 0 0 0 0 0 0 0 0 0 0 0 0 14:45 0 3 1 0 0 0 0 0 0 0 0 0 0 4
3:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 15:00 0 2 0 0 0 0 0 0 0 0 0 0 0 2
3:15 0 0 0 0 0 0 0 0 0 0 0 0 0 0 15:15 0 0 0 0 0 0 0 0 0 0 0 0 0 0
3:30 0 0 0 0 0 0 0 0 0 0 0 0 0 0 15:30 0 2 0 0 3 0 0 0 0 0 0 0 0 5
3:45 0 0 0 0 0 0 0 0 0 0 0 0 0 0 15:45 0 1 0 0 0 0 0 0 0 0 0 0 0 1
4:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 16:00 0 1 0 0 0 0 0 0 0 0 0 0 0 1
4:15 0 1 0 0 0 0 0 0 0 0 0 0 0 1 16:15 0 2 1 0 0 0 0 0 0 0 0 0 0 3
4:30 0 0 0 0 0 0 0 0 0 0 0 0 0 0 16:30 0 0 1 0 0 0 0 0 0 0 0 0 0 1
4:45 0 0 0 0 0 0 0 0 0 0 0 0 0 0 16:45 0 0 1 0 1 0 0 0 0 0 0 0 0 2
5:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 17:00 0 1 0 0 0 0 0 0 0 0 0 0 0 1
5:15 0 0 0 0 0 0 0 0 0 0 0 0 0 0 17:15 0 2 0 0 0 0 0 0 0 0 0 0 0 2
5:30 0 0 0 0 0 0 0 0 0 0 0 0 0 0 17:30 0 1 0 0 0 0 0 0 0 0 0 0 0 1
5:45 0 0 0 0 0 0 0 0 0 0 0 0 0 0 17:45 0 1 1 0 0 0 0 0 0 0 0 0 0 2
6:00 0 1 0 0 0 0 0 0 0 0 0 0 0 1 18:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0
6:15 0 0 0 0 0 0 0 0 0 0 0 0 0 0 18:15 0 0 0 0 0 0 0 0 0 0 0 0 0 0
6:30 0 0 0 0 0 0 0 0 0 0 0 0 0 0 18:30 0 0 0 0 0 0 0 0 0 0 0 0 0 0
6:45 0 0 1 0 0 0 0 0 0 0 0 0 0 1 18:45 0 0 0 0 0 0 0 0 0 0 0 0 0 0
7:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 19:00 0 1 0 0 0 0 0 0 0 0 0 0 0 1
7:15 0 0 0 0 0 0 0 0 0 0 0 0 0 0 19:15 0 0 0 0 0 0 0 0 0 0 0 0 0 0
7:30 0 0 1 0 0 0 0 0 0 0 0 0 0 1 19:30 0 0 0 0 0 0 0 0 0 0 0 0 0 0
7:45 0 1 0 0 0 0 0 0 0 0 0 0 0 1 19:45 0 0 0 0 0 0 0 0 0 0 0 0 0 0
8:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 20:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0
8:15 0 1 1 0 1 0 0 0 0 0 0 0 0 3 20:15 0 0 0 0 0 0 0 0 0 0 0 0 0 0
8:30 0 1 0 0 1 0 0 0 0 0 0 0 0 2 20:30 0 0 0 0 0 0 0 0 0 0 0 0 0 0
8:45 0 0 0 0 0 0 0 0 0 0 0 0 0 0 20:45 0 0 0 0 0 0 0 0 0 0 0 0 0 0
9:00 0 1 0 0 0 0 0 0 0 0 0 0 0 1 21:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0
9:15 0 0 1 0 0 0 0 0 0 0 0 0 0 1 21:15 0 0 0 0 0 0 0 0 0 0 0 0 0 0
9:30 0 0 1 0 0 0 0 0 0 0 0 0 0 1 21:30 0 0 0 0 0 0 0 0 0 0 0 0 0 0
9:45 0 0 0 0 0 0 0 0 0 0 0 0 0 0 21:45 0 0 0 0 0 0 0 0 0 0 0 0 0 0

10:00 0 2 2 0 0 0 0 0 0 0 0 0 0 4 22:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0
10:15 0 1 2 0 0 0 0 0 0 0 0 0 0 3 22:15 0 0 0 0 0 0 0 0 0 0 0 0 0 0
10:30 0 1 0 0 0 0 0 0 0 0 0 0 0 1 22:30 0 0 0 0 0 0 0 0 0 0 0 0 0 0
10:45 0 0 1 0 2 0 0 0 0 0 0 0 0 3 22:45 0 0 0 0 0 0 0 0 0 0 0 0 0 0
11:00 0 1 0 0 0 0 0 0 0 0 0 0 0 1 23:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0
11:15 0 0 0 0 1 0 0 0 0 0 0 0 0 1 23:15 0 0 0 0 0 0 0 0 0 0 0 0 0 0
11:30 0 1 0 0 0 0 0 0 0 0 0 0 0 1 23:30 0 0 0 0 0 0 0 0 0 0 0 0 0 0
11:45 0 0 2 0 1 0 0 0 0 0 0 0 0 3 23:45 0 0 0 0 0 0 0 0 0 0 0 0 0 0
TOTAL 0 12 12 0 6 0 0 0 0 0 0 0 0 30 TOTAL 0 19 10 0 7 0 0 0 1 0 0 0 0 37

AM PEAK HOUR 10:00 AM PM PEAK HOUR 2:45 PM
AM PEAK VOLUME 11 PM PEAK VOLUME 11

CLASS 1 Class 1 — Motorcycles CLASS 8 3 to 4 Axles, Single Trailer TOTAL: AM+PM 0 31 22 0 13 0 0 0 1 0 0 0 0 67
CLASS 2 Passenger Cars CLASS 9 5 Axles, Single Trailer % OF TOTAL 0.0% 46.3% 32.8% 0.0% 19.4% 0.0% 0.0% 0.0% 1.5% 0.0% 0.0% 0.0% 0.0% 100.0%
CLASS 3 2 Axles, 4-Tire Single Units CLASS 10 6 or More Axles, Single Trailer
CLASS 4 Buses CLASS 11 5 or Less Axles, Multi-Trailers Class 1 2 3 4 5 6 7 8 9 10 11 12 13
CLASS 5 2 Axles, 6-Tire Single Units CLASS 12 6 Axles, Multi-Trailers
CLASS 6 3 Axles, Single Unit CLASS 13 7 or More Axles, Multi-Trailers
CLASS 7 4 or More Axles, Single Unit

24-HOUR ROADWAY SEGMENT COUNTS (WITH FHWA CLASSIFICATION)
PREPARED BY:  AimTD LLC pacific@aimtd.com 714 753 7888

Wednesday, May 25, 2016



DATE: Request ID Station ID Int Distance LOCATION#
JOB #: SC1605 511 ADT1 Temescal Canyon north of Corona Freeway

AM EASTBOUND PM EASTBOUND
TIME 1 2 3 4 5 6 7 8 9 10 11 12 13 TOTAL Time 1 2 3 4 5 6 7 8 9 10 11 12 13 TOTAL
0:00 0 0 1 0 0 0 0 0 0 0 0 0 0 1 12:00 0 19 4 0 7 3 3 1 4 0 1 1 0 43
0:15 0 2 0 0 0 0 0 0 1 0 0 0 0 3 12:15 1 14 5 0 4 3 2 0 3 0 1 0 0 33
0:30 0 2 0 0 0 0 0 0 2 0 1 0 0 5 12:30 0 22 4 0 10 1 0 0 4 0 1 0 0 42
0:45 0 1 0 0 0 0 0 0 3 0 0 0 0 4 12:45 0 18 3 0 2 2 0 0 6 0 1 0 0 32
1:00 0 1 0 0 0 0 0 0 1 0 0 0 0 2 13:00 0 23 5 1 5 3 4 0 6 0 1 0 0 48
1:15 0 0 1 0 0 0 0 0 5 0 0 0 0 6 13:15 0 25 4 0 3 0 0 0 7 0 0 0 0 39
1:30 0 2 0 0 0 0 0 0 5 0 0 0 0 7 13:30 3 24 7 0 3 0 0 0 12 0 0 0 0 49
1:45 0 1 1 0 0 0 0 0 0 0 0 0 0 2 13:45 0 21 8 0 2 3 1 0 3 0 2 0 1 41
2:00 0 2 0 0 0 0 0 0 0 0 0 0 0 2 14:00 1 25 12 0 3 1 2 1 7 0 0 0 0 52
2:15 0 2 0 0 0 0 0 0 2 0 0 0 0 4 14:15 0 30 8 0 6 2 0 0 8 0 1 0 0 55
2:30 0 1 0 0 0 0 0 0 6 0 0 0 0 7 14:30 0 23 5 1 2 0 3 0 4 0 2 0 0 40
2:45 0 5 0 0 0 0 0 0 6 0 1 0 0 12 14:45 0 27 3 0 8 0 2 0 3 0 2 0 1 46
3:00 0 4 1 0 0 0 0 0 8 0 0 0 0 13 15:00 0 26 8 1 4 0 0 0 6 0 0 0 0 45
3:15 0 0 1 0 0 0 0 0 10 0 0 0 0 11 15:15 0 22 3 0 1 3 2 0 7 0 0 0 0 38
3:30 0 5 0 0 1 0 0 0 10 0 0 0 0 16 15:30 0 18 3 1 2 2 2 0 3 0 2 0 0 33
3:45 0 5 0 0 0 0 0 0 6 0 0 0 0 11 15:45 0 31 8 0 4 2 1 0 3 0 1 0 0 50
4:00 0 3 0 0 0 0 0 0 7 0 0 0 0 10 16:00 0 23 3 0 4 1 2 0 4 0 0 0 0 37
4:15 0 2 1 0 0 1 0 0 4 0 0 0 0 8 16:15 1 23 5 0 2 4 3 0 1 0 0 0 0 39
4:30 0 2 3 0 0 0 0 0 13 0 0 0 0 18 16:30 0 19 4 0 4 0 5 0 1 0 0 0 0 33
4:45 1 15 4 0 2 1 0 0 15 0 0 0 0 38 16:45 0 21 6 1 2 0 7 0 8 0 0 0 0 45
5:00 0 9 5 0 1 0 0 0 11 0 0 0 0 26 17:00 0 26 3 0 1 0 3 0 4 0 0 0 1 38
5:15 0 13 3 0 3 2 1 0 8 0 0 0 0 30 17:15 0 24 4 2 3 2 4 0 3 0 0 0 0 42
5:30 0 23 3 0 0 1 0 0 3 0 0 0 0 30 17:30 0 17 4 0 3 0 1 0 0 0 0 0 0 25
5:45 0 38 7 0 2 0 0 0 14 0 0 0 0 61 17:45 0 10 3 0 2 0 2 0 2 0 0 0 0 19
6:00 0 44 11 0 4 0 0 0 3 0 0 0 0 62 18:00 0 12 2 0 1 0 1 0 0 0 1 0 0 17
6:15 1 50 12 0 7 1 0 0 7 0 1 0 0 79 18:15 0 15 0 0 0 0 1 0 1 0 0 0 0 17
6:30 1 124 23 0 3 1 0 0 6 0 0 0 0 158 18:30 0 22 5 0 1 0 1 0 0 0 0 0 0 29
6:45 2 297 32 1 10 0 0 1 8 0 1 0 3 355 18:45 0 9 5 0 1 0 0 0 3 0 0 0 0 18
7:00 3 314 44 0 4 1 1 0 1 2 3 1 1 375 19:00 0 15 0 0 1 0 2 0 2 0 0 0 0 20
7:15 2 239 29 2 10 2 1 4 2 2 2 3 5 303 19:15 0 17 2 1 2 0 0 0 1 0 0 0 0 23
7:30 2 320 36 2 12 0 0 0 4 0 0 0 2 378 19:30 0 11 2 0 1 0 0 0 0 0 0 0 0 14
7:45 4 299 38 2 10 2 0 0 1 0 2 1 0 359 19:45 0 9 3 0 0 0 0 0 1 0 0 0 0 13
8:00 0 288 40 1 12 0 1 0 2 0 1 2 0 347 20:00 0 12 2 0 2 0 0 0 3 0 0 0 0 19
8:15 1 245 31 0 14 1 2 2 6 0 2 2 1 307 20:15 0 11 2 0 0 0 0 0 6 0 0 0 0 19
8:30 0 210 26 1 10 0 4 0 6 0 2 0 0 259 20:30 0 3 3 0 1 0 0 0 2 0 0 0 0 9
8:45 0 187 29 1 19 2 2 1 5 0 0 1 1 248 20:45 0 2 0 0 0 1 0 0 2 0 0 0 0 5
9:00 0 112 17 0 7 2 1 0 4 0 2 0 1 146 21:00 0 4 0 0 3 0 0 0 0 0 0 0 0 7
9:15 0 69 18 0 11 3 3 0 11 0 1 1 0 117 21:15 0 4 1 0 0 0 0 0 1 0 0 0 0 6
9:30 0 46 3 0 3 3 1 0 6 0 1 1 1 65 21:30 0 4 0 0 0 0 0 0 1 0 0 0 0 5
9:45 0 39 6 1 7 0 2 0 5 0 2 0 0 62 21:45 0 8 0 0 0 1 0 0 0 0 0 0 0 9

10:00 0 34 11 0 7 0 3 1 8 0 0 0 2 66 22:00 0 4 1 0 1 0 0 0 0 0 0 0 0 6
10:15 1 34 9 0 4 3 1 1 8 0 0 0 0 61 22:15 0 2 0 0 0 0 0 0 3 0 0 0 0 5
10:30 1 32 12 0 6 2 2 0 7 0 1 0 0 63 22:30 0 4 1 0 0 0 0 0 1 0 0 0 0 6
10:45 0 12 2 1 4 1 5 0 4 0 2 0 0 31 22:45 0 5 0 0 0 0 0 0 1 0 0 0 0 6
11:00 0 29 9 0 2 3 2 1 4 0 1 0 0 51 23:00 0 5 2 0 1 0 0 0 0 0 0 0 0 8
11:15 1 31 10 2 7 2 0 1 9 0 0 0 0 63 23:15 0 4 0 0 0 0 0 0 1 0 0 0 0 5
11:30 0 22 6 1 4 3 1 0 3 0 0 0 0 40 23:30 0 1 0 0 0 0 0 0 0 0 0 0 0 1
11:45 1 25 15 0 6 2 2 0 8 0 1 0 0 60 23:45 0 1 0 0 0 0 0 0 0 0 0 0 0 1
TOTAL 21 3,240 500 15 192 39 35 12 268 4 27 12 17 4,382 TOTAL 6 715 153 8 102 34 54 2 138 0 16 1 3 1,232

AM PEAK HOUR 7:00 AM PM PEAK HOUR 1:30 PM
AM PEAK VOLUME 1,415 PM PEAK VOLUME 197

CLASS 1 Class 1 — Motorcycles CLASS 8 3 to 4 Axles, Single Trailer TOTAL: AM+PM 27 3,955 653 23 294 73 89 14 406 4 43 13 20 5,614
CLASS 2 Passenger Cars CLASS 9 5 Axles, Single Trailer % OF TOTAL 0.5% 70.4% 11.6% 0.4% 5.2% 1.3% 1.6% 0.2% 7.2% 0.1% 0.8% 0.2% 0.4% 100.0%
CLASS 3 2 Axles, 4-Tire Single Units CLASS 10 6 or More Axles, Single Trailer
CLASS 4 Buses CLASS 11 5 or Less Axles, Multi-Trailers Class 1 2 3 4 5 6 7 8 9 10 11 12 13
CLASS 5 2 Axles, 6-Tire Single Units CLASS 12 6 Axles, Multi-Trailers
CLASS 6 3 Axles, Single Unit CLASS 13 7 or More Axles, Multi-Trailers TOTAL: ALL 54 6,572 1,209 44 731 239 96 38 795 8 84 14 30 9,914
CLASS 7 4 or More Axles, Single Unit % OF TOTAL 1.0% 117.1% 21.5% 0.8% 13.0% 4.3% 1.7% 0.7% 14.2% 0.1% 1.5% 0.2% 0.5% 100.0%

 

24-HOUR ROADWAY SEGMENT COUNTS (WITH FHWA CLASSIFICATION)
PREPARED BY:  AimTD LLC pacific@aimtd.com 714 753 7888

Wednesday, May 25, 2016



DATE: Request ID Station ID Distance Feet LOCATION#
JOB #: ### ### 511 ADT1 Temescal Canyon north of Corona Freeway

AM WESTBOUND PM WESTBOUND
TIME 1 2 3 4 5 6 7 8 9 10 11 12 13 TOTAL Time 1 2 3 4 5 6 7 8 9 10 11 12 13 TOTAL
0:00 0 4 0 0 0 0 0 0 0 0 0 0 0 4 12:00 0 35 8 1 9 7 0 0 8 0 1 0 0 69
0:15 0 4 0 0 0 0 0 0 1 0 0 0 0 5 12:15 0 29 8 1 12 2 0 0 4 0 1 0 0 57
0:30 1 3 1 0 1 0 0 0 0 0 0 0 0 6 12:30 0 28 7 0 4 3 0 1 3 0 0 0 1 47
0:45 0 0 0 0 0 0 0 0 1 0 1 0 0 2 12:45 1 21 10 0 12 5 0 0 5 0 0 0 0 54
1:00 0 4 1 0 0 0 0 0 1 0 0 0 0 6 13:00 0 38 9 0 12 6 0 1 7 0 2 0 0 75
1:15 0 1 0 0 0 0 0 0 3 0 0 0 0 4 13:15 0 28 5 0 7 2 0 1 4 0 1 0 0 48
1:30 0 1 1 0 0 0 0 0 2 0 1 0 0 5 13:30 0 29 6 0 5 4 0 0 7 0 1 0 0 52
1:45 0 3 0 0 0 0 0 1 2 0 0 0 0 6 13:45 0 41 6 0 7 4 1 0 8 0 1 1 0 69
2:00 0 1 0 0 0 0 0 0 3 0 0 0 0 4 14:00 0 21 12 0 10 3 0 0 4 0 0 0 0 50
2:15 0 2 0 0 0 0 0 0 3 0 0 0 0 5 14:15 0 29 10 1 6 4 0 1 3 0 1 0 1 56
2:30 2 1 0 0 0 0 0 0 0 0 0 0 0 3 14:30 0 38 7 0 9 3 0 1 4 0 1 0 0 63
2:45 0 0 0 0 0 0 0 0 1 0 0 0 0 1 14:45 3 66 10 0 12 4 1 0 6 0 1 0 0 103
3:00 0 1 1 0 1 0 0 1 8 0 0 0 0 12 15:00 1 92 13 0 12 2 0 0 7 0 0 0 0 127
3:15 0 2 0 0 0 0 0 0 4 0 0 0 0 6 15:15 1 88 26 0 7 1 0 0 5 0 0 0 0 128
3:30 0 5 2 0 1 0 0 0 6 0 0 0 0 14 15:30 1 126 22 1 19 3 0 1 2 1 0 0 0 176
3:45 0 4 0 0 2 0 0 0 13 0 1 0 0 20 15:45 2 116 14 0 11 1 0 1 7 0 0 0 0 152
4:00 0 4 4 0 1 0 0 0 3 0 2 0 0 14 16:00 2 101 21 1 10 5 0 0 5 0 0 0 0 145
4:15 1 8 4 0 2 1 0 0 7 0 1 0 0 24 16:15 1 76 14 0 13 3 0 1 1 0 0 0 0 109
4:30 0 7 5 0 1 1 0 0 5 0 2 0 0 21 16:30 0 95 14 0 9 4 1 0 4 0 0 0 0 127
4:45 0 1 4 0 3 0 0 1 5 1 0 0 0 15 16:45 0 93 20 0 5 2 1 1 4 0 0 0 0 126
5:00 0 7 3 0 2 0 0 0 14 0 0 0 0 26 17:00 1 78 14 0 7 4 0 0 3 0 0 0 0 107
5:15 0 10 3 0 7 2 0 0 8 0 1 0 0 31 17:15 1 119 13 0 12 5 1 0 2 0 1 0 0 154
5:30 0 5 4 1 5 0 0 1 7 0 1 0 0 24 17:30 0 69 20 0 7 6 0 0 3 0 0 0 0 105
5:45 0 15 4 0 6 0 0 0 14 0 1 0 0 40 17:45 0 74 9 0 9 6 1 0 4 0 0 0 0 103
6:00 0 11 3 1 3 3 0 0 6 0 0 0 0 27 18:00 0 74 16 0 10 3 0 0 0 0 1 0 0 104
6:15 0 11 3 1 1 1 0 0 7 0 0 0 0 24 18:15 0 58 6 0 6 0 0 1 2 0 0 0 1 74
6:30 1 5 4 1 5 0 0 1 5 0 0 0 1 23 18:30 1 64 8 0 3 4 0 0 0 0 0 0 0 80
6:45 0 13 3 1 4 1 0 0 6 0 0 0 0 28 18:45 2 53 7 0 5 1 0 0 1 0 0 0 0 69
7:00 0 9 2 0 3 2 0 2 10 0 0 0 0 28 19:00 0 39 2 0 3 1 1 0 0 0 0 0 0 46
7:15 0 12 3 1 4 2 0 0 6 0 1 0 0 29 19:15 0 31 5 0 4 2 0 0 4 0 0 0 0 46
7:30 0 17 5 0 3 2 0 0 6 0 0 0 0 33 19:30 1 32 9 0 5 1 0 0 0 0 0 0 0 48
7:45 1 12 10 0 6 1 0 0 5 0 0 0 0 35 19:45 0 26 3 0 6 0 0 0 2 0 0 0 0 37
8:00 1 14 5 1 3 1 0 0 7 0 0 0 0 32 20:00 0 23 6 0 1 0 0 0 0 0 0 0 0 30
8:15 0 16 1 0 2 1 0 0 7 0 0 0 1 28 20:15 0 26 1 0 5 1 0 0 0 0 0 0 0 33
8:30 0 19 8 1 6 1 0 0 2 0 1 0 0 38 20:30 0 19 3 0 2 0 0 0 0 0 0 0 0 24
8:45 0 16 3 3 2 4 0 0 1 0 0 0 0 29 20:45 0 18 3 0 1 0 0 0 4 0 0 0 1 27
9:00 0 11 6 0 5 5 0 0 6 0 1 0 0 34 21:00 0 11 1 0 3 0 0 0 2 0 0 0 0 17
9:15 0 18 5 0 4 3 0 1 5 0 0 0 0 36 21:15 0 19 4 0 1 0 0 0 2 0 0 0 0 26
9:30 1 20 3 0 6 5 0 0 7 0 2 0 0 44 21:30 0 14 0 0 2 0 0 0 2 1 0 0 0 19
9:45 0 17 6 0 8 5 0 0 5 0 1 0 0 42 21:45 0 12 1 0 1 0 0 0 4 0 0 0 0 18

10:00 1 25 5 1 4 1 0 2 8 1 2 0 1 51 22:00 0 8 2 0 2 0 0 0 0 0 0 0 0 12
10:15 0 15 8 2 5 2 0 0 6 0 3 0 1 42 22:15 0 11 1 0 2 0 0 0 0 0 0 0 0 14
10:30 0 20 6 0 8 2 0 1 3 0 1 0 1 42 22:30 0 10 1 0 2 0 0 0 0 0 0 0 0 13
10:45 0 24 11 0 5 4 0 0 9 0 0 0 0 53 22:45 0 5 2 0 0 0 0 1 1 0 0 0 0 9
11:00 0 31 9 0 9 3 0 0 7 0 0 0 1 60 23:00 0 9 1 0 0 0 0 0 2 0 0 0 0 12
11:15 0 21 8 1 8 5 0 2 7 0 2 0 0 54 23:15 0 6 2 0 0 0 0 0 0 0 0 0 0 8
11:30 0 33 11 0 4 3 0 0 2 0 1 0 0 54 23:30 0 10 0 0 0 0 0 0 1 0 0 0 0 11
11:45 0 23 9 1 7 3 0 0 6 0 3 0 0 52 23:45 0 3 0 0 0 0 0 0 2 0 0 0 0 5
TOTAL 9 506 174 16 147 64 0 13 250 2 29 0 6 1,216 TOTAL 18 2,111 382 5 290 102 7 11 139 2 12 1 4 3,084

AM PEAK HOUR 10:45 AM PM PEAK HOUR 3:15 PM
AM PEAK VOLUME 221 PM PEAK VOLUME 601

CLASS 1 Class 1 — Motorcycles CLASS 8 3 to 4 Axles, Single Trailer TOTAL: AM+PM 27 2,617 556 21 437 166 7 24 389 4 41 1 10 4,300
CLASS 2 Passenger Cars CLASS 9 5 Axles, Single Trailer % OF TOTAL 0.6% 60.9% 12.9% 0.5% 10.2% 3.9% 0.2% 0.6% 9.0% 0.1% 1.0% 0.0% 0.2% 100.0%
CLASS 3 2 Axles, 4-Tire Single Units CLASS 10 6 or More Axles, Single Trailer
CLASS 4 Buses CLASS 11 5 or Less Axles, Multi-Trailers Class 1 2 3 4 5 6 7 8 9 10 11 12 13
CLASS 5 2 Axles, 6-Tire Single Units CLASS 12 6 Axles, Multi-Trailers
CLASS 6 3 Axles, Single Unit CLASS 13 7 or More Axles, Multi-Trailers
CLASS 7 4 or More Axles, Single Unit

24-HOUR ROADWAY SEGMENT COUNTS (WITH FHWA CLASSIFICATION)
PREPARED BY:  AimTD LLC pacific@aimtd.com 714 753 7888

Wednesday, May 25, 2016



DATE: Request ID Station ID Int Distance LOCATION#
JOB #: SC1605 324 ADT2 Access east of Temescal Canyon

AM EASTBOUND PM EASTBOUND
TIME 1 2 3 4 5 6 7 8 9 10 11 12 13 TOTAL Time 1 2 3 4 5 6 7 8 9 10 11 12 13 TOTAL
0:00 0 0 1 0 0 0 0 0 0 0 0 0 0 1 12:00 0 6 2 0 4 3 4 1 2 0 1 0 0 23
0:15 0 1 0 0 0 0 0 0 3 0 0 0 0 4 12:15 1 5 3 0 7 2 1 0 3 0 0 0 0 22
0:30 0 0 0 0 0 0 0 0 0 0 0 0 0 0 12:30 0 3 2 0 8 0 1 0 4 0 0 0 0 18
0:45 0 0 0 0 0 0 0 1 2 0 0 0 0 3 12:45 0 4 1 0 5 3 1 0 5 0 1 0 0 20
1:00 0 0 0 0 0 0 0 0 1 0 0 0 0 1 13:00 1 3 2 0 4 1 1 0 7 0 1 0 0 20
1:15 0 0 1 0 1 0 0 0 7 0 0 0 0 9 13:15 0 7 4 0 4 0 0 0 7 0 0 0 0 22
1:30 0 0 0 0 0 0 0 0 3 0 0 0 0 3 13:30 0 3 2 0 2 1 0 0 6 0 0 0 0 14
1:45 0 0 0 0 1 0 0 0 0 0 0 0 0 1 13:45 0 7 7 0 6 3 2 0 4 1 2 0 0 32
2:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 14:00 3 1 6 0 3 5 0 1 2 0 1 0 0 22
2:15 0 2 0 0 0 0 0 0 3 0 0 0 0 5 14:15 3 2 4 0 6 1 0 0 5 0 2 0 0 23
2:30 0 3 1 0 0 0 0 0 6 0 0 0 0 10 14:30 0 4 2 0 9 0 2 0 5 1 0 0 0 23
2:45 0 2 0 0 0 0 0 0 5 0 0 0 0 7 14:45 1 3 0 0 7 0 2 0 4 0 0 0 0 17
3:00 0 0 0 0 0 0 0 0 11 0 0 0 0 11 15:00 0 1 2 0 3 0 1 0 6 0 0 0 0 13
3:15 0 1 0 0 0 0 0 0 9 0 0 0 0 10 15:15 0 3 3 0 3 0 1 0 6 0 0 0 0 16
3:30 0 1 0 0 0 0 0 0 9 0 0 0 0 10 15:30 0 4 3 1 6 5 2 0 4 0 1 0 0 26
3:45 0 1 0 0 0 0 0 0 5 0 0 0 0 6 15:45 0 5 2 0 2 0 1 0 2 0 0 0 0 12
4:00 0 3 0 0 0 1 0 0 7 0 0 0 0 11 16:00 0 6 1 0 3 3 2 0 4 0 0 0 0 19
4:15 0 0 0 0 0 0 0 0 6 0 0 0 0 6 16:15 0 3 1 0 3 1 5 0 2 0 0 0 0 15
4:30 0 1 0 0 2 1 0 0 14 0 0 0 0 18 16:30 0 1 1 1 2 0 7 0 2 0 0 0 0 14
4:45 1 2 1 0 4 1 0 0 15 0 0 0 0 24 16:45 0 4 1 0 2 0 4 0 5 0 0 0 0 16
5:00 0 5 0 0 1 0 0 0 7 0 0 0 0 13 17:00 1 1 1 0 0 1 2 0 3 0 0 0 0 9
5:15 0 3 0 0 0 2 1 0 7 0 0 0 0 13 17:15 0 4 2 0 2 1 3 0 3 0 1 0 0 16
5:30 0 3 0 0 0 1 0 0 5 0 0 0 0 9 17:30 0 4 0 1 6 0 1 0 1 0 0 0 0 13
5:45 0 6 3 0 3 1 0 0 11 0 1 0 0 25 17:45 0 2 0 0 2 0 2 0 1 0 0 0 0 7
6:00 0 4 4 1 4 0 0 0 4 0 0 0 0 17 18:00 0 0 0 0 0 0 2 0 1 0 0 0 0 3
6:15 0 6 3 0 4 1 0 0 9 0 0 0 0 23 18:15 0 2 0 0 1 0 1 0 0 0 0 0 0 4
6:30 0 4 4 0 4 1 0 0 6 0 0 0 0 19 18:30 0 1 2 0 3 0 0 0 2 0 0 0 0 8
6:45 1 9 3 0 0 2 0 0 11 0 0 0 1 27 18:45 0 4 0 0 1 0 0 0 2 0 0 0 0 7
7:00 0 13 2 0 2 0 0 0 5 0 0 0 0 22 19:00 0 2 0 0 2 0 2 0 1 0 0 0 0 7
7:15 1 5 3 1 7 4 0 1 5 1 0 0 0 28 19:15 0 0 0 0 2 0 0 0 1 0 0 0 0 3
7:30 0 4 5 0 10 1 0 0 3 0 0 0 0 23 19:30 0 2 1 0 1 0 0 0 0 0 0 0 0 4
7:45 0 3 1 1 4 2 0 0 2 0 0 0 0 13 19:45 0 2 1 0 0 0 0 0 1 0 0 0 0 4
8:00 0 4 2 0 4 0 2 0 2 0 0 0 0 14 20:00 0 2 1 0 1 0 0 0 4 0 0 0 0 8
8:15 0 8 1 2 6 3 4 0 8 0 0 0 0 32 20:15 0 1 1 0 0 0 0 0 5 0 0 0 0 7
8:30 0 3 3 1 4 1 2 0 4 0 1 1 0 20 20:30 0 1 3 0 0 0 0 0 2 0 0 0 0 6
8:45 0 5 2 0 6 2 3 1 6 0 0 0 0 25 20:45 0 1 0 0 1 1 0 0 2 0 0 0 0 5
9:00 1 5 2 0 7 1 1 0 7 0 1 0 1 26 21:00 0 2 0 0 1 0 0 0 0 0 0 0 0 3
9:15 2 4 2 0 3 4 3 1 10 0 1 0 0 30 21:15 0 2 1 0 0 0 0 0 2 0 0 0 0 5
9:30 0 3 0 0 5 1 2 0 5 0 1 0 0 17 21:30 0 2 0 0 0 0 0 0 0 0 0 0 0 2
9:45 0 8 3 0 6 0 3 0 6 0 0 0 0 26 21:45 0 1 0 0 1 1 0 0 0 0 0 0 0 3

10:00 2 8 9 0 6 3 2 0 5 0 0 0 0 35 22:00 0 1 0 0 0 0 0 0 0 0 0 0 0 1
10:15 0 6 2 0 8 1 2 0 5 0 2 0 0 26 22:15 0 1 0 0 0 0 0 0 3 0 0 0 0 4
10:30 0 4 6 0 4 3 5 0 5 0 0 0 0 27 22:30 0 1 0 0 0 0 0 0 1 0 0 0 0 2
10:45 0 1 2 1 4 1 3 0 3 0 2 0 0 17 22:45 0 1 0 0 0 0 0 0 1 0 0 0 0 2
11:00 0 6 4 0 4 4 0 0 3 0 0 0 0 21 23:00 0 1 0 0 0 0 0 0 1 0 0 0 0 2
11:15 0 3 2 1 9 2 1 0 8 0 1 0 0 27 23:15 0 2 1 0 0 0 0 0 0 0 0 0 0 3
11:30 1 3 6 1 6 2 1 0 0 0 1 0 0 21 23:30 0 0 0 0 0 0 0 0 0 0 0 0 0 0
11:45 0 2 4 0 7 2 2 2 9 0 2 0 0 30 23:45 0 0 0 0 0 0 0 0 0 0 0 0 0 0
TOTAL 9 155 82 9 136 48 37 6 267 1 13 1 2 766 TOTAL 10 118 63 3 113 32 50 2 122 2 10 0 0 525

AM PEAK HOUR 9:45 AM PM PEAK HOUR 1:45 PM
AM PEAK VOLUME 114 PM PEAK VOLUME 100

CLASS 1 Class 1 — Motorcycles CLASS 8 3 to 4 Axles, Single Trailer TOTAL: AM+PM 19 273 145 12 249 80 87 8 389 3 23 1 2 1,291
CLASS 2 Passenger Cars CLASS 9 5 Axles, Single Trailer % OF TOTAL 1.5% 21.1% 11.2% 0.9% 19.3% 6.2% 6.7% 0.6% 30.1% 0.2% 1.8% 0.1% 0.2% 100.0%
CLASS 3 2 Axles, 4-Tire Single Units CLASS 10 6 or More Axles, Single Trailer
CLASS 4 Buses CLASS 11 5 or Less Axles, Multi-Trailers Class 1 2 3 4 5 6 7 8 9 10 11 12 13
CLASS 5 2 Axles, 6-Tire Single Units CLASS 12 6 Axles, Multi-Trailers
CLASS 6 3 Axles, Single Unit CLASS 13 7 or More Axles, Multi-Trailers TOTAL: ALL 44 565 306 26 453 250 97 24 765 6 40 11 2 2,589
CLASS 7 4 or More Axles, Single Unit % OF TOTAL 3.4% 43.8% 23.7% 2.0% 35.1% 19.4% 7.5% 1.9% 59.3% 0.5% 3.1% 0.9% 0.2% 100.0%
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DATE: Request ID Station ID Distance Feet LOCATION#
JOB #: ### ### 324 ADT2 Access east of Temescal Canyon

AM WESTBOUND PM WESTBOUND
TIME 1 2 3 4 5 6 7 8 9 10 11 12 13 TOTAL Time 1 2 3 4 5 6 7 8 9 10 11 12 13 TOTAL
0:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 12:00 3 10 2 1 5 5 0 0 3 0 0 0 0 29
0:15 0 0 0 0 0 0 0 0 1 0 0 0 0 1 12:15 3 4 6 1 5 3 0 0 5 0 1 0 0 28
0:30 0 0 0 0 0 0 0 0 1 0 0 0 0 1 12:30 0 1 5 0 3 3 0 0 5 0 0 0 0 17
0:45 0 0 1 0 0 0 0 0 0 0 0 0 0 1 12:45 0 6 3 0 6 6 0 1 1 1 0 0 0 24
1:00 0 0 0 0 0 0 0 0 2 0 0 0 0 2 13:00 1 2 3 0 8 5 1 1 7 0 0 1 0 29
1:15 0 0 0 0 0 0 0 0 3 0 0 0 0 3 13:15 0 6 3 0 3 3 0 1 3 0 1 1 0 21
1:30 0 0 1 0 0 0 0 0 0 0 1 0 0 2 13:30 0 0 2 0 3 6 0 0 5 0 1 1 0 18
1:45 0 0 0 0 0 0 0 1 4 0 0 0 0 5 13:45 0 6 5 0 3 3 0 0 9 0 1 0 0 27
2:00 0 0 0 0 0 0 0 0 2 0 0 0 0 2 14:00 0 4 2 0 3 1 0 0 6 0 0 0 0 16
2:15 0 0 0 0 0 0 0 0 3 0 0 0 0 3 14:15 1 7 3 0 4 4 0 1 5 0 0 1 0 26
2:30 0 0 0 0 0 0 0 0 0 0 0 0 0 0 14:30 0 7 4 0 5 6 1 0 3 0 0 1 0 27
2:45 0 0 0 0 0 0 0 0 0 0 0 0 0 0 14:45 0 6 6 0 3 3 0 0 7 0 0 0 0 25
3:00 0 0 0 0 0 0 0 1 9 0 0 0 0 10 15:00 1 11 6 0 5 3 0 0 4 0 1 2 0 33
3:15 0 0 0 0 0 0 0 0 5 0 0 0 0 5 15:15 0 8 3 0 7 1 0 0 3 0 1 0 0 23
3:30 0 2 0 0 2 0 0 0 5 0 0 0 0 9 15:30 0 14 2 0 7 2 0 1 3 0 0 0 0 29
3:45 1 1 0 0 1 1 0 0 10 0 1 0 0 15 15:45 0 5 3 0 4 1 0 1 8 0 0 0 0 22
4:00 0 0 2 0 0 0 0 0 4 0 2 0 0 8 16:00 0 11 1 0 4 4 0 0 7 0 0 0 0 27
4:15 0 2 1 0 1 0 0 0 12 0 0 0 0 16 16:15 0 3 4 0 4 3 1 0 2 0 0 0 0 17
4:30 0 1 0 0 0 1 0 1 3 0 0 0 0 6 16:30 0 9 3 0 1 6 0 0 4 0 0 0 0 23
4:45 0 0 0 0 1 0 0 0 9 0 0 0 0 10 16:45 1 6 1 0 4 4 0 0 3 0 0 0 0 19
5:00 0 1 0 0 3 0 0 0 11 1 0 0 0 16 17:00 0 10 2 0 4 3 0 0 1 0 0 0 0 20
5:15 0 3 0 0 0 1 0 1 9 0 1 0 0 15 17:15 0 5 4 0 2 9 1 0 3 0 0 0 0 24
5:30 0 1 2 0 2 0 0 0 12 0 0 0 0 17 17:30 0 6 1 0 2 4 0 0 5 0 0 0 0 18
5:45 0 2 3 1 0 1 0 0 10 0 0 0 0 17 17:45 0 9 1 0 1 3 1 0 2 0 0 0 0 17
6:00 0 1 0 0 3 2 0 0 3 0 0 0 0 9 18:00 0 4 1 1 0 2 0 0 1 0 0 0 0 9
6:15 3 1 3 0 2 1 0 1 9 0 0 1 0 21 18:15 0 1 0 0 2 1 0 0 1 0 0 0 0 5
6:30 0 2 0 1 4 0 0 0 5 0 1 0 0 13 18:30 0 2 2 0 1 2 0 0 0 0 0 0 0 7
6:45 0 2 2 0 1 0 0 0 7 0 0 0 0 12 18:45 0 1 0 0 0 1 0 0 1 0 0 0 0 3
7:00 0 6 0 0 2 2 0 0 7 0 0 0 0 17 19:00 0 0 0 0 1 0 1 0 2 0 0 0 0 4
7:15 0 3 4 0 3 1 0 0 7 0 0 0 0 18 19:15 0 3 0 0 2 1 1 0 2 0 0 0 0 9
7:30 0 1 4 0 1 2 0 0 5 0 0 0 0 13 19:30 0 5 4 0 6 0 0 0 0 0 0 0 0 15
7:45 0 2 0 0 5 2 0 0 6 0 0 0 0 15 19:45 0 2 0 0 0 0 0 0 2 0 0 0 0 4
8:00 0 8 3 0 4 3 0 1 6 0 0 0 0 25 20:00 0 1 0 0 0 0 0 0 0 0 0 0 0 1
8:15 1 1 3 0 3 1 1 0 5 0 0 0 0 15 20:15 0 1 0 0 1 0 0 0 0 0 0 0 0 2
8:30 0 1 3 1 6 2 0 0 1 0 0 1 0 15 20:30 0 0 0 0 0 0 0 0 2 1 0 0 0 3
8:45 0 2 1 3 4 5 0 0 3 0 0 0 0 18 20:45 0 2 0 0 0 0 0 0 2 0 0 0 0 4
9:00 1 7 1 2 2 5 0 0 5 0 0 0 0 23 21:00 0 1 0 0 1 0 0 0 2 0 0 0 0 4
9:15 1 3 5 0 3 4 0 1 8 0 0 0 0 25 21:15 0 1 0 0 1 0 0 0 3 0 0 0 0 5
9:30 0 1 2 0 4 3 0 0 4 0 0 0 0 14 21:30 0 2 0 0 0 0 0 0 2 0 0 0 0 4
9:45 0 2 3 0 3 4 0 1 5 0 0 0 0 18 21:45 0 0 1 0 0 0 0 0 4 0 0 0 0 5

10:00 1 9 0 1 4 3 1 0 11 0 2 0 0 32 22:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0
10:15 4 2 2 1 4 4 0 1 3 0 1 0 0 22 22:15 0 1 0 0 0 0 0 0 0 0 0 0 0 1
10:30 0 3 1 0 2 5 0 0 4 0 0 1 0 16 22:30 0 1 0 0 0 0 0 0 0 0 0 0 0 1
10:45 0 7 11 0 6 3 0 0 4 0 0 0 0 31 22:45 0 0 0 0 0 0 0 1 1 0 0 0 0 2
11:00 0 5 4 0 7 2 0 0 6 0 0 0 0 24 23:00 0 3 0 0 0 0 0 0 1 0 0 0 0 4
11:15 0 7 6 0 3 5 0 0 6 0 1 0 0 28 23:15 0 0 0 0 0 0 0 0 1 0 0 0 0 1
11:30 0 6 5 0 0 2 0 0 2 0 0 0 0 15 23:30 0 2 0 0 0 0 0 0 1 0 0 0 0 3
11:45 3 8 5 1 7 7 1 0 6 0 1 0 0 39 23:45 0 0 0 0 0 0 0 0 1 0 0 0 0 1
TOTAL 15 103 78 11 93 72 3 9 243 1 11 3 0 642 TOTAL 10 189 83 3 111 98 7 7 133 2 6 7 0 656

AM PEAK HOUR 11:00 AM PM PEAK HOUR 2:15 PM
AM PEAK VOLUME 106 PM PEAK VOLUME 111

CLASS 1 Class 1 — Motorcycles CLASS 8 3 to 4 Axles, Single Trailer TOTAL: AM+PM 25 292 161 14 204 170 10 16 376 3 17 10 0 1,298
CLASS 2 Passenger Cars CLASS 9 5 Axles, Single Trailer % OF TOTAL 1.9% 22.5% 12.4% 1.1% 15.7% 13.1% 0.8% 1.2% 29.0% 0.2% 1.3% 0.8% 0.0% 100.0%
CLASS 3 2 Axles, 4-Tire Single Units CLASS 10 6 or More Axles, Single Trailer
CLASS 4 Buses CLASS 11 5 or Less Axles, Multi-Trailers Class 1 2 3 4 5 6 7 8 9 10 11 12 13
CLASS 5 2 Axles, 6-Tire Single Units CLASS 12 6 Axles, Multi-Trailers
CLASS 6 3 Axles, Single Unit CLASS 13 7 or More Axles, Multi-Trailers
CLASS 7 4 or More Axles, Single Unit
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Sediment Removal Demonstration Project  

The OCWD is proposing a sediment management demonstration project that would 
remove 120,000 cubic yards of sediment from the Prado Basin and haul it offsite to the 
El Sobrante Landfill. A combination of dry excavation and hydraulic dredging methods 
would be used to remove the sediment. The sediment removal activities would occur 
along the segment of the Santa Ana River within the Prado Basin reservoir area. As part 
of the planning process for the Project, OCWD evaluated a series of alternative 
sediment removal channel locations along the Santa Ana River, Chino Creek and 
Temescal Wash. Through this process, the Santa Ana River was identified as having 
the least amount of potential impacts to sensitive biological resources.  

The sediment removal program involves three primary activities; the construction of 
sediment removal channel and construction of sediment storage/green waste 
processing area, sediment removal by dry excavation/hydraulic dredging and hauling of 
the removed sediment material to the El Sobrante Landfill.   

Construction Santa Ana River Sediment Removal Channel  

The proposed sediment removal channel would be constructed within the wetted 
channel of the Santa Ana River in the southeast portion of Prado Basin. The sediment 
removal channel would consist of 12 acres and would have a maximum depth of 12 feet 
on property owned by the OCWD.  A 30 foot wide access road would be provided along 
both sides of the channel alignment. The access road along the sediment removal 
channel would provide a buffer between the sediment removal activities and adjacent 
habitat. To minimize potential erosion of the sediment removal channel, the top of the 
side slopes of the channel would periodically be re-shaped. Additionally, the access 
roads along the channel would be maintained and repaired as needed. The access 
roads would be maintained during the operation of the project and during post-operation 
site restoration and monitoring periods. After the monitoring period, OCWD would re-
establish native vegetation within the sediment removal channel and access roads.  

In order to construct the sediment removal channel and access roads, all vegetation 
within the alignment of the channel and access roads would have to be removed. The 
vegetation removals would occur in areas that predominately contain Arundo or other 
non-native vegetation and would occur outside of nesting season. The above-ground 
vegetation would be cleared, followed by removal of the vegetation root system. The 
removed vegetation will be trucked to a green waste processing area.   

Construction of Sediment Storage/Green Waste Processing Site   

To process the green waste and to temporary store sediment removed from the 
sediment storage channel, an approximate 45 acre sediment storage site would be 
constructed. The sediment storage site is owned by the Corps was the former location 



of a borrow site that was used during improvements to Prado Dam. At the sediment 
storage site the green waste would be processed and converted to mulch and/or 
firewood and sediment removed from the sediment removal channel would be 
temporary stored before being hauled offsite. To construct the sediment storage site all 
vegetation on the site would have to be removed and the site would have to be re-
contoured. At the conclusion of the sediment removal project the sediment storage site 
would be returned to its pre-project condition and established with native vegetation.   

Sediment Removal Activities  

A combination of dry excavation and hydraulic dredging would be used to remove 
sediment from the sediment removal channel. Once the vegetation is removed from the 
area where the sediment removal channel would be constructed heavy equipment 
would begin excavation of the sediment removal channel to create a pool for hydraulic 
dredging.  Approximately 40,000 cubic yards of sediment material would be dry 
excavated and loaded onto off-road haul trucks or scrapers and hauled to the storage 
site and stockpiled.  

An area approximately 200 feet in length, 200 feet in width and 12 feet in depth would 
be excavated in the wetted channel of the Santa Ana River. Once the pool is created, a 
hydraulic dredge would travel up and down the sediment removal channel by anchoring 
spuds into the ground. As the suction pipeline operates one of the spuds is lifted while 
the other remains anchored. The barge then pivots around the anchored spud causing 
the barge to rotate. This process is known as walking and is repeated along the entire 
sediment removal channel while drawing in slurry. As the barge walks along the 
sediment removal channel, a discharge pipeline trails behind the hydraulic dredger 
while floating on top of the water surface. The collected sediment slurry would be 
conveyed to the sediment storage site though a temporary above ground 12 inch to 18 
inch discharge pipeline with the assistance of booster pumps.  Once the sediment 
reaches the sediment storage site the water/sediment mixture would be separated in 
settling basins to remove the water. Once the water has been removed the sediment 
would be stockpiled for offsite hauling.  Dredging would occur over a four month period 
with approximately 20,000 cubic yards of sediment material removed each month. In the 
event there is not enough water for the dredge to operate, the sediment would be 
removed by dry excavation.  

Hauling Sediment from Prado Basin  

El Sobrante Landfill. The haul route would from the sediment storage site to Auto 
Center Drive to Sefas Club to SR-91 to I-15 to Temescal canyon Road to the El 
Sobrante Landfill. It is anticipated that up 10,000 truck trips would be needed to haul the 
sediment material to La Sobrante Landfill. It is anticipated that 90 round trip (total 180 
truck trips) would occur each day during the non-peak traffic period ( 9 am. to 3 pm.) to 



haul the material to the El Sobrante landfill. The hauling activities would be phased over 
a three year period.  

Construction Phasing  

The Project will be implemented in several phases over a period of up to five years. The 
schedule of the Project is largely driven by environmental and climate conditions. As 
shown in Table 1 the sediment removal demonstration project would be performed in 6 
distinct phases:  

Table 1: Phasing Plan 
Phase Activity 

Phase 1 Pre-Construction Survey 
Phase 2 Construction of Santa Ana River Sediment Removal 

Channel 
Phase 3 Construction of Sediment Storage Site and 

Temporary Pipeline 
Phase 4 Sediment Removal Activities  
Phase 5 Sediment Hauling  
Phase 6 Monitoring, Mitigation and Site Restoration 

Phase I: Pre-Construction Monitoring 

Phase 1 involves pre-construction survey of the study area to determine the presence of 
sensitive species and vegetation. The construction activity and construction equipment 
mix for Phase 1 is shown in Table 2.  

Table 2: Phase 1: Pre-Construction Surveying  
Activity Equipment 

Description 
Equipment 

Quantity 
Hours 

Per Day 
Total 
Days 

Hours 
(Total) 

HP 
Rating 

Wildlife/Habitat 
Monitoring 

Pickup Truck 2 6 30 360 300 

Sediment 
Surveys 

Pickup Truck 2 4 10 80 300 

Water Quality 
Data Collection 

Pickup Truck 1 4 20 80 300 

Phase 2: Construction of Santa Ana River Sediment Removal Channel 

Phase 2 involves the clearing, grubbing and rough grading of the sediment removal 
channel and access roads. The construction activity and construction equipment mix for 
Phase 2 is shown in Table 3.  

Table 3: Phase 2: Construction of Santa Ana River Sediment Removal Channel 
Activity Equipment 

Description 
Equipment 

Quantity 
Hours 

Per Day 
Total 
Days 

Hours 
(Total) 

HP 
Rating 

Clearing and 
Grubbing 

Bulldozer 2 8 25 400 250 

Clearing and 
Grubbing 

Tracked 
Excavator 

2 8 40 640 200 



Clearing and 
Grubbing 

Skidder 2 8 30 480 200 

Clearing and 
Grubbing 

Off-Road 
Haul Truck 

2 8 15 240 350 

Clearing and 
Grubbing 

Dump Truck 5 8 25 1,000 350 

Clearing and 
Grubbing 

Tub Grinder 1 8 40 320 300 

Clearing and 
Grubbing 

Wheel 
Loader 

1 8 25 200 250 

Clearing and 
Grubbing 

Water Truck 1 8 80 640 350 

Clearing and 
Grubbing 

Work Truck 2 8 80 1,280 300 

Grading Bulldozer 1 8 10 80 250 
Grading Tracked 

Skid Loader 
1 8 10 80 90 

Grading Water Truck 1 8 10 80 350 
Grading Work Truck 2 8 10 160 300 

Phase 3: Construction of Sediment Storage Site and Temporary Pipeline  

Phase 3 involves the construction of the sediment storage area and the temporary 
above ground pipeline. The construction activity and construction equipment mix for 
Phase 3 is shown in Table 4.  

Table 4: Phase 3 Construction of Sediment Storage Site and Temporary Pipeline 
Activity Equipment 

Description 
Equipment 

Quantity 
Hours 

Per Day 
Total 
Days 

Hours 
(Total) 

HP 
Rating 

Pipelines Bulldozer 1 8 10 80 250 
Pipelines Tracked 

Excavator 
1 8 5 40 200 

Pipelines All Terrain 
Forklift 

2 8 20 320 120 

Pipelines Tracked Skid 
Loader 

1 8 20 160 90 

Pipelines Work Truck 1 8 20 160 300 
Grading Bulldozer 2 8 20 320 250 
Grading Tracked Skid 

Loader 
1 8 30 240 90 

Grading Scraper 2 8 30 480 490 
Grading Compactor 1 8 30 240 200 
Grading Water Truck 1 8 30 240 350 
Grading Work Truck 1 8 30 240 300 

Phase 4: Sediment Removal Activities  

Phase 4 removal of sediment from the sediment storage site and transporting and 
conveyance of it to the sediment storage site. A combination of dry excavation and 
hydraulic dredging would be used to remove the sediment. the activities in Prado Basin 
to a combination dry excavation  and hydraulic dredging A hydraulic dredge will be used 
to remove the sediment from the sediment removal channel. The removed sediment will 



pumped along an above ground pipeline to the sediment storage site. Booster pumps 
will be required along the discharge line to transport the material.  Once the sediment 
reaches the sediment storage site the water/sediment mixture will be separated in 
settling basins to remove the water. Once the water has been removed the sediment 
will be stockpiled to await re-entrainment. If excessive amount of debris are 
encountered, some of the sediment could be excavated with heavy equipment and 
loaded onto off-road haul trucks or scrapers and hauled to the storage site and 
stockpiled to await re-entrainment.  The construction activity and construction 
equipment mix for Phase 5 is shown in Table 6.  

Table 5: Sediment Removal Dry Excavation 

 Dry 
Excavation 

Bulldozer 2 8 175 2,800 250 

Dry 
Excavation 

Tracked 
Excavator 

2 8 175 2,800 200 

Dry 
Excavation 

Off-Road Haul 
Truck 

6 8 175 8,400 350 

Dry 
Excavation 

 

Wheel Loader 1 8 175 1,400 250 

Dry 
Excavation 

Water Truck 1 8 175 1,400 350 

Dry 
Excavation 

Work Truck 1 4 175 700 300 

Table 6: Phase 4 Sediment Removal Hydraulic Dredging  
Activity Equipment 

Description 
Equipment 

Quantity 
Hours 

Per Day 
Total 
Days 

Hours 
(Total) 

HP 
Rating 

Dredge Hydraulic 
Dredge 

2 8 188 3,008 325 

Dredge Workboat 2 8 188 3,008 20 
Dredge Wheel Loader 1 4 188 1,504 250 
Dredge Scraper 1 4 188 1,504 490 
Dredge Booster Pump 8 8 188 12,032 150 
Dredge Work Truck 1 4 188 752 300 

Phase 5: Off-Site Sediment Hauling  

Phase 5 involves the hauling of the sediment material removed from the sediment 
removal channel to El Sobrante Landfill. The amount of truck trips that would occur 
each day when hauling occurring is shown in Table 7.  

Table 1: Phase 5 Sediment hauling  
 

Activity Equipment 
Description 

Equipment 
Quantity 

Hours 
Per Day 

Total 
Days 

Hours 
(Total) 

HP 
Rating 

Loading 
Material  

dozer 1 6 112 672 250 

Loading Wheel 1 6 112 672 250 



Material Loader  
Loading 
Material  

Work Truck 1 6 112 672 350 

Loading Truck Water Truck  1 6 112 272 350 
Hauling  On-Road 

Haul Truck 
15 6 112 10,080 

(Trips) 
350 

Phase 6: Monitoring and Site Restoration 

Phase 6 activities include those required to monitor and collect data for the Project as 
well as restore the site. Monitoring/data collection will include light vehicle traffic to 
different areas to assess wildlife/habitat conditions and measure sediment transport 
rates.  Site restoration will include removal of all equipment from the project site and re-
grading the sediment storage area to pre-project conditions. The construction activity 
and construction equipment mix for Phase 6 is shown in Table 8. 

Table 8: Phase 6– Monitoring, Mitigation and Site Restoration 
Activity Equipment 

Description 
Equipment 

Quantity 
Hours 

Per Day 
Total 
Days 

Hours 
(Total) 

HP 
Rating 

Monitoring Work Truck 2 4 120 960 300 
Monitoring Workboat 1 4 120 480 20 
Monitoring Airplane 1 8 8 64 300 
Mitigation Bulldozer 1 8 120 960 250 
Mitigation Wheel 

Loader 
1 8 120 960 250 

Mitigation Dump Truck 14 8 120 13,440 350 

Mitigation Work Truck 2 4 90 720 300 

Site 
Restoration 

Bulldozer 2 8 30 480 250 

Site 
Restoration 

Tracked 
Excavator 

2 8 30 480 200 

Site 
Restoration 

Crane 1 8 5 40 300 

Site 
Restoration 

Wheel 
Loader 

1 8 30 240 250 

Site 
Restoration 

Water Truck 1 8 15 120 350 

Site 
Restoration 

Work Truck 2 8 30 480 300 
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SECTION 1.0 INTRODUCTION 
The Draft EIR/EA was circulated for public review from August 31, 2017 to October 14, 
2017.  During the public review period, comments were received on the Draft EIR/EA. 
This appendix includes a photocopy of the comment letters or e-mails received and 
Corps/OCWD responses to those comments. Where necessary or appropriate, this 
information which includes additional analyses, clarifications and corrections has been 
incorporated into the Final EIR/EA. Section 2.0 provides listing of agencies and 
organizations who commented on the Draft EIR/EA. 
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SECTION 2.0 COMMENTS LETTERS AND RESPONSES 
Below is a listing of the public agencies that provided comments on the Draft EIR/EA.  

Table 1 List of Comment Letters 

  
Comment Letter  Sender Date Received Page  

A California State 
Clearinghouse 

October 17, 2017 2-2 

B Orange County Public 
Works   

October 3, 2017  2-4 

C Regional Water Quality 
Control Board  

October 13, 2017  2-9 

D Northwest Mosquito and 
Vector Control District  

September 8, 2017 2-20 

E California Native American 
Heritage Commission  

October 17, 2017 2-22 

F River View Golf  April 5, 2016 2-27 

G United States Fish and 
Wildlife Service  

October 20, 2017 (E-
Mail) 

November 13, 2017  

December 4, 2017 
(E-Mail) 

2-30 
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Comment Letter A 
California State Clearinghouse 

October 17, 2017 

Comment A-1 

The comment acknowledges that the Draft Environmental Impact Report/Environmental 
Assessment complies with the State Clearinghouse review requirements, pursuant to 
the California Environmental Quality Act. 

Response A-1  

Comment noted.  
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Comment Letter  
Orange County Public Works   

October 13, 2017  

Comment 1 

The comment letter requests that Final EIR/EA provide more discussions and analysis 
on the short-term and long-term impacts on the lower Santa Ana River and clarify 
whether there would be increased bed degradation and scour/erosion (especially on 
reach 9) due to reduced source sediment and more frequency of higher flood releases 
due to longer water detention at Prado Dam during the storm season. Additionally, the 
comment raises the question if the potential impacts could lead to increased operations 
and maintenance of existing of the existing Santa Ana River levees downstream of 
Prado Dam.  

Response 1 

Potential long term and short impacts to Reach 9 of the Santa River resulting from 
Planned Deviation and Sediment Management Demonstration related to the comment 
are evaluated in detail in the EIR/EA in the following sections; IMPACT HWQ-3, 
IMPACT HWQ-4, and IMPACT HWQ-5. The analysis is supported by the following 
Technical Appendix Reports.  Additionally, we have added the discussion below to the 
relevant impact sections in the EIR/EA.  

Appendix F-1: Prado Basin Water Conservation and Upstream Santa Ana River 
Morphology Trends Elevation 498 ft. to 505 ft. 

Appendix F-2: Prado Dam Planned Deviation Santa Ana River Upstream Effects Due to 
Water Conservation 

Appendix F-3: Prado Dam Planned Deviation Santa Ana River Downstream Effects Due 
to Planned Deviation 

Appendix F-4: HEC-RAS Sediment Transport Modeling  
Reduced Source Sediment  

The primary purpose of Prado Dam is to provide flood risk management benefits.  A 
secondary beneficial use of the Prado Dam is water conservation. Under the current 
flood control and water conservation operation approximately 1,200,000 cubic yards of 
sediment deposits in the Prado Basin annually. The sediment removal efficiency of 
Prado Basin has been estimated to be greater than 95% (Warrick and Rubin 2007, 
Brownlie and Taylor 1981). As a result nearly all of the sediment that enters into Prado 
Basin remains in the basin regardless if any additional water is stored for water 
conservation purposes. Storing additional water elevation 505 feet is estimated to result 
in 3,500 cubic yards of additional sediment deposition in the Prado Basin (Scheevel 
Engineering, Prado Dam Planned Deviation Santa Ana River Downstream Effects to 
Planned Deviation). The amount of sediment deposited in the basin as a result of the 
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Planned Deviation would not be considered to represent a significant decrease in 
source sediment for the lower Santa Ana River and is not expected to increase bed 
degradation, erosion or scour. Erosion and bed degradation in the lower Santa Ana 
River is primary due to the lack of source sediment discharged from Prado Dam, which 
historically has been approximately 1,200,999 cubic yards per year. The additional 
3,500 cubic yards per year of source sediment captured in Prado Basin from the 
Planned Deviation represents a 0.3% increase in the total source sediment deficit, 
which is insignificant to the stability of the lower Santa Ana River. Also, the 3,500 cubic 
yards of additional deposition in the Basin will primary be silt and clay, which is much 
less effective at offsetting bed degradation than the sands that are already being 
trapped in Prado Basin. Additionally it should be recognized that the additional 3,500 
cubic yards of sediment deposition in the basin associated with holding water to 
elevation to 505 ft. would most likely not occur yearly. Over the last 17 years the water 
conservation program at Prado Dam has stored behind Prado Dam between elevation 
498 feet and elevation 505 feet seven times in 2003, 2004, 2005, 2006, 2010, 2011 and 
2017. Therefore, the 3,500 cubic yards of sediment that would be deposited in the basin 
would not be considered a constant source of sediment.  

Erosion Impacts  

The potential for adverse erosion impacts in Reach 9 of the Santa Ana River will be 
dictated by flood risk management releases. Releases of less than 5,000 cfs result in 
minimal damage to the lower Santa Ana River. On multiple occasions, 5000 cfs 
releases have been made with little or damage in the lower Santa Ana River (most 
recent recently a 5,000 cfs release on January 20, 2017). The Planed Deviation does 
not propose to alter flood risk management release events greater than 5,000 cfs.  

Under the current water control manual all water in Prado Basin above the current storm 
season buffer elevation of 498 feet is subject to flood risk management releases which 
are typically greater than 500 cfs. The Planned Deviation proposes to increase the 
storm season buffer pool elevation to 505 feet and release the newly conserved water 
volumn at flow rates ranging from 350 cfs to 500 cfs. Lower release rates will help 
tpreduce the long-term trend of erosion in the lower Santa Ana River.  

The exception to this mode of operation would be when a significant storm event is 
forecasted while there is still water in the buffer pool (elevation 490 feet to 505 feet) and 
there would be a need to evacuate the buffer pool more rapidly. Historically, the time 
allotted to drain the buffer pool has been 24 hours, which has the potential for release 
rates to exceed 5,00 cfs but be less than 10,00 cfs. The time allotted to drain the buffer 
pool was based on forecasting capabilities at the time the Water Control Manual was 
written in 1994. Since then, storm system forecasting has improved substantially with 
the development of advance weather forecast modeling which has provided time to 
drain the buffer pool using lower flow release rates than previously estimated. For 
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example, 48-hour forecasts can provide the information needed to allow stored water to 
be drained at release rates of ½ of the 24-hour requirement.  

It is important to note that although the targeted maximum release rate for flood risk 
management is 5,000 cfs, the lower Santa Ana River has been designed for controlled 
releases up to 30,000 cfs from Prado Dam. This further highlights the insignificance of 
the Planned Deviation potential effect on adverse erosion impacts in the lower Santa 
Ana River. The lower Santa Ana River channel capacity increases downstream to 
provide capacity for local inflow. The table below provides a summary of the channel 
capacity at various locations along the lower Santa Ana River.  

Lower Santa Ana RiverChannel Design Capacity 

Crossing Location Design Flow Rate 

  (cfs) 
Prado Dam Outflow 30,000 
Imperial Highway 38,000 
Carbon Canyon Diversion Channel 40,000 
Santiago Creek 46,000 
Pacific Ocean 47,000 

Impacts to downstream Infrastructure Facilities  

Several civil infrastructure facilities exist along the lower Santa Ana River, which include 
multiple bridge crossings, bank stabilization features and utility crossings. These 
infrastructure facilities include; SARI Pipeline, Flood Control Embankments, BNSF 
Railroad Bridge and improvements to Green River Housing Estates, Green River Mobile 
Home Park and Green River Golf Course. The majority of these assets have not been 
affected by historical releases from Prado Dam.  

During hydrologic years where precipitation and runoff are low to medium there will 
likely be a reduction in maintenance of the lower Santa Ana River. This will likely be the 
case in 8 out of 10 years (Scheevel 2017). During low to medium precipitation year the 
additional storage volume of the Planned Deviation buffer pool will attenuate flows 
which will be released at 350 to 500 cfs. Without the Planned Deviation, the volume of 
water between elevations 498 and 505 is subject to flood risk management releases 
which are typically higher than 500 cfs. The majority of release rates from the Planned 
Deviation will be lower than releases without the Planned Deviation. This will result in an 
overall reduction of erosion in the lower Santa Ana River. It is important to note that in 
wet years, and even with the Planned Deviation, potentially damaging releases will be a 
function of flood risk management.  

Outside of an extreme flood event scenario, the typical release rate for flood risk 
management purposes would be up to 5,000 cfs. The lower Santa Ana River from the 
Weir canyon crossing downstream to the Pacific Ocean has improved channel slopes 
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and walls (rip-rap, grouted stone or concrete), invert grade stabilizers, drop structures 
and concrete lined inverts at some locations. This section of the lower Santa Ana River 
has experienced flows in excess of 10,000 cfs on one occasion and flows of 2,500 to 
5,000 cfs on multiple occasions with little or no damage. Because the design capacity in 
this section of the lower Santa Ana River is greater than 37,000 cfs, and the maximum 
proposed flood risk management release during the Planned Deviation would be 5,000 
cfs or less, it can reasonably be expected that no significant impacts or flood risks would 
occur along the lower Santa Ana River from the planed Deviation.  

Historically the SARI Pipeline has been threatened by channel incision in Reach 9. In 
2015 the SARI Pipeline/Santa Ana River crossing along Reach 9 was relocated and 
protected. Prior to the relocation of the SARI Pipeline a Reach 9 scour report was 
prepared by Tetra Tech and HDR to provide analysis and recommendations for the new 
locations and depths of the SARI pipeline relocation. A sediment transport analysis was 
performed by Tetra Tech which utilized a 100 year flow series to estimate the total 
maximum scour at the SARI pipeline locations of interest. Included in the analysis were 
multiple (approximately 18) 5,000 cfs release events and two 30,000 cfs release events. 
The report concluded that the pipeline should be relocated to depths greater than 9 feet 
in order to protect it from future channel incision and bank erosion.  Subsequently the 
SARI Pipeline was relocated to depths in excess of 9 feet. Based on the SARI pipeline’s 
new protective cover depths, no negative impacts to the SARI pipeline would be 
expected to occur from the proposed Planned Deviation.  

Flood control embankments are currently provided and planned along Reach 9 of the 
Santa Ana River.  These facilities have been designed to withstand release rates up 
30,000 cfs. Outside of extreme flood events, the typical flood risk management release 
rate during the five year period of the Planned Deviation would be up to 5,000 cfs. 
Therefore, the release rates anticipated to occur under the proposed Planned Deviation 
would not increase the risk for damage to existing and/or planned flood control 
embankments along the lower Santa Ana River. As discussed above, during the 
majority of hydrological years, the detention of the volume of water between elevation 
498 feet and 505 feet (approximately 10,500-acre feet) will be released at lower rates 
that what is the current condition. This reduction in release rates will likely reduce 
maintenance ibn the lower Santa Ana River.  

The BNSF Railroad Bridge consists of 3 separate bridges with each bridge carrying one 
set of tracks.  The first bridge was constructed in 1938 as a relocation of an existing 
bridge, and was done as a part of the original Prado Dam construction. The other 2 
bridges (immediately downstream of the 1938 bridge) were constructed in 1995. The 
bridges were designed for Prado Dam release flows (up to 30,000 cfs) but were not 
originally designed for the rate of scour occurring in Reach 9.  Currently, the BNSF 
Bridge can handle flood risk management discharges up to 10,000 cfs from Prado Dam 
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as necessary. Protective features for the BNSF Bridge are currently under construction. 
In general, the common historic flood risk management releases from Prado Dam have 
been up to 5,000 cfs. The Planned Deviation outside of an extreme flood event would 
have a flood risk management discharge of up to 5,000 cfs. Therefore, the Planned 
Deviation is not expected to increase the risk of damaging flows in the lower Santa Ana 
River at the location of the BNSF Bridge improvements. Implementation of the Planned 
Deviation would not increase the frequency of 5,000 cfs release rates from Prado Dam.  
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Comment Letter C 
Santa Ana Regional Water Quality Control Board 

Overarching Comments  
The comment requests clarification on why Alternative 2 was preferred over Alternative 
3, the environmentally superior alternative identified in the Draft EIR/EA. Additionally, 
the commit identifies a number of proposed upstream improvement projects that would 
divert and capture storm water flows before flowing into the Prado Basin and requests 
that the Draft EIR/EA  evaluate potential cumulative impacts the upstream improvement 
projects may have on the proposed project and along the Santa Ana River downstream 
of Prado Basin.  

Response  
Environmental Superior Alternative  

As identified in the Draft EIR/EA, in accordance with Section 15126.6 (e) (2) a Draft EIR 
is required to identify an Environmental Superior Alternative. Implementation of 
Alternative 3 would result in marginally less days of inundation compared to Alternative 
2. Under Alternative 3 a total of 8,700 acre feet of additional storm water storage 
capacity would be created. Alternative 3 would meet the NEPA Purpose and Need for 
the project to increase the volume of water capture behind Prado Dam to help increase 
OCWD local water supplies. However, implementation of Alternative 3 would not meet 
the CEQA Project Objective to create 10,500 acre feet of additional storm water 
storage. Implementation of Alternative 2 or Alternative 3 would both result in less than 
significant impacts to the environment. The marginally fewer impacts to the environment 
associated with Alternative 3 would not outweigh the benefits of creating more storm 
water capture capacity under Alternative 2.  Moreover, both alternatives include 
implementation of the sediment demonstration project feature, which has net benefits to 
the environment. Although Alternative 3 was selected as the environmentally superior 
alternative, both are environmentally acceptable.  

Upstream Improvements  

The proposed project’s objective is to create 10,500 acre feet of additional storm water 
capture capacity. OCWD acknowledges that there may be projects upstream of Prado 
Basin that may retain or capture storm water and thereby reduce the amount of storm 
flows into the Prado Basin. Proposed upstream projects may capture storm water that 
would otherwise flow to Prado Dam and reduce the amount of storm water that could be 
captured with the proposed flood season deviation.  

The cumulative impacts analysis in the Final EIR/EA has been revised to take into 
account upstream projects that could divert or capture storm water flows that would 
otherwise be conveyed into the Prado Basin, to include the discussion below. 
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Reductions in the volume of storm water that reach Prado Dam due to implementation 
of storm water retention or capture projects in the upper Santa Ana Watershed, above 
Prado Dam, would not worsen any potential environmental impacts associated with the 
proposed project.  For example, the days of inundation associated with the proposed 
flood season deviation would be shortened, not lengthened if less storm water reaches 
Prado Basin.  If less water is captured at Prado Dam due to upstream storm water 
capture projects, there is still the benefit to the additional water captured between 
elevation 498 feet and 505 feet since the additional captured water would have a 
beneficial impact on replenishing the Orange County Ground Water Basin, downstream 
of Prado Basin.  With respect to the Prado Basin Sediment Management Demonstration 
Project, if there are reduced rates of stormflow into Prado Basin due to upstream storm 
water capture projects, there would not be any worsening of potential environmental 
impacts associated with the proposed project.  For example, the number of acres 
impacted by the proposed project would not be affected and the hours of operations of 
the dredging equipment would not be affected.   

Specific Comments 
Comment 1 
The comment questions why sediment re-entrainment was not included as part of the 
proposed project.  

Response 1  
Subsequent to receiving 401 Water Quality Certification from the Regional Water 
Quality Control Board, OCWD determined that the overall cost for the project was too 
high and to reduce the project budget the sediment re-entrainment portion of the project 
was removed. OCWD is currently working the Corps on the preparation of the Prado 
Basin Ecosystem Restoration and Water Conservation Integrated Feasibility Report, 
which includes Sediment Management Alternatives that includes re-entrainment of 
sediment into the Santa Ana River removed from the Prado Basin.   

Comment 2  
The comment proposes that the sediment from Prado Basin be sorted and separated 
into coarser sediment for re-entrainment below Prado Dam and if this not a viable option 
then alternative uses for the for the dewatering sediments should be considered in lieu 
of disposal at the land fill or a proposed alternative that reduces the number of truck 
trips to the land fill.  

Response 2  
As part of the analysis in the Draft EIR/EA, boring samples were taken to get a general 
ideal of constitutes of the sediment deposited in the Prado Basin. Prior to removal of the 
sediment further analysis would be needed to determine the suitability of the sediment 
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material. Because of the unknown constitutes in the sediment the Draft EIR/EA does not 
propose or evaluate alternative uses for the sediment. As a worst case, the Draft 
EIR/EA evaluated hauling all of the sediment to the El Sobrante landfill. THE Draft 
EIR/EA determined that the truck trips generated by the project would not result in 
significant traffic impacts.  

After testing the removed sediment and determining if it is suitable for other purposes, 
OCWD would make the sediment available to construction projects in the area as fill 
material. Additionally, OCWD is coordinating with the Corps on the use of the sediment 
as fill material for the Alcoa Dike Project, which would reduce the amount of truck trips 
needed to remove the sediment from Prado Basin.  

Comment 3  
The comment questions if the proposed project would increase turbidity impacts on the 
Santa Ana River and how it might affect downstream native fish beneficial uses. 
Additionally, the comment questions once the project is completed would it reduce 
turbidity in future discharges.  

Response 3 
The project’s consistency with Beneficial Use established along the Santa Ana River is 
evaluated in Hydrology Section Regulatory Framework Section and Impact 1 of the 
Draft EIR/EA. The Draft EIR/EA has determined that the project would not conflict with 
Beneficial Uses.  

Potential turbidity impacts have been addressed and coordinated with USFWS in 
regards to potential impacts to the Santa Ana Sucker. The following analysis has been 
incorporated into the Final EIR/EA.  

The additional days of storage of storm water at Prado Dam associated with the 
implementation of the Planed Deviation could reduce the total suspended solids and the 
turbidity of future water releases from Prado Dam, since the greater days of storage 
allows additional sediment deposition in Prado Basin.  However, it is unlikely that there 
will be a measurable difference that will affect overall habitat quality in Reach 9.  The 
change in release rate from 500 cfs to 350 cfs does not significantly change the velocity 
of the water in the channel in Reach 9 and is not anticipated to affect turbidity in Reach 
9. 

The proposed Planned Deviation includes maintaining the buffer pool at 505 feet year-
round for a five year period. Once the Prado Basin water surface elevations are within 
the buffer elevations, the release rates would typically be reduced between 350 cfs and 
500 cfs to help facilitate OCWD’s downstream groundwater recharge operations. There 
could be a need to increase the release rates when a significant storm event is 
forecasted while there is still water in the buffer pool and for flood risk management 
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purposes there would be a need to evacuate the buffer pool more rapidly. Historically, 
the time allotted to drain the buffer pool has been 24 hours, which has resulted in 
substantially higher release flow rates. The time allotted to drain the buffer pool was 
based on forecasting capabilities at the time the Water Control Manual was written in 
1994. Since then, storm system forecasting has improved substantially with the 
development of advance weather forecast modeling which has provided more allowable 
time to release the water at lower release rates release and to avoid prolonged release 
rates or more frequent release rates of 5,000 cfs or greater to drain the buffer pool 

The Corps is conducting a study of the sediment transport and geomorphology of the 
SAR (Santa Ana River Sediment and Geomorphology Analysis).  This study, which is 
not associated with the proposed Deviation or Sediment Demonstration project, is 
evaluating sediment transport and will include some analysis of water quality within 
Reach 9. 

Implementation of the sediment management project would involve excavation and 
dredging activities in the Santa Ana River, cause localize turbidity impacts in the 
sediment removal pool. The turbid water would be contained in the sediment removal 
pool and would not be conveyed downstream.  

Comment 4 
The comment suggests that the Draft EIR/EA indicates that the increase pooling and 
inundation from the Planned Deviation would impact native fish and riparian species. 
Additionally, the comment identifies that implementation of the sediment management 
program could cause head cutting and that the proposed project should ensure that the 
head cutting does not result in destabilization of the upstream Prado Basin section of 
the river channel.  

Response 4 
Impact BIO-1, Effects to Santa Ana Sucker, Southwestern Pond Turtle, California Red-
Sided Gartner Snake identifies that the increased pooling and additional days of 
inundation would not have an adverse effect on the Santa Ana Sucker, Southwestern 
Pond Turtle, or the California Red-Sided Gartner Snake.  

As identified on Page 2-14 of the Draft EIR/EA, the proposed project includes a 
Sediment Movement Monitoring Program. The monitoring program would assess the 
degree of head cut formation, change in slope of the riverbed, and other changes that 
occur in sediment transport dynamics within the vicinity of the sediment removal area, 
both downstream and upstream. The downstream and upstream areas of monitoring 
would extend as far as needed until there is no discernible change from the background 
or pre-existing condition.  
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Comment 5 
The comment asks what the current discharge rate is and how it compares to the 
proposed reduced rate and what downstream impacts would occur from it.  

Response 5 
Current OCWD water conservation is subject to a Biological Opinion (BO 1-6-95-F-28) 
issued by the United States Fish and Wildlife Service (USFWS) issued on April 20, 
1995. The BO specifies that from March 1 to August 30 of each year, OCWD would 
accommodate an average flow of 500 cfs, or a flow that equals OCWD’s maximum 
recharge capacity, whichever is greater, up to a pool elevation of 505 feet.  The 500 cfs 
recharge rate in OCWD’s downstream facilities applies when the Prado water surface 
elevation is greater than 498 feet.  The BO also states that if it is in the agencies 
interests to reduce the average outflow from Prado Dam below 500 cfs, OCWD and the 
USFWS must both approve the new outflow rate.   

In the 22 years since the BO was issued, streambed conditions in the SAR downstream 
of Prado Dam changed. A decrease in sand and armoring of the channel has reduced 
the capacity of water to infiltrate to the aquifer. A flow of 500 cfs from Prado Dam can no 
longer be recharged by OCWD recharge facilities in the period from March through 
August. Because of the reduced ability to percolate water in the streambed, OCWD 
would not be able to accommodate flows greater than 350 cfs between March 1 and 
August 30. In January 2017 and in previous years, OCWD has requested and has been 
granted from USFWS a reduced flow rate due to clogging of OCWD’s recharge 
facilities. OCWD is requesting a maximum release rate of 350 cfs from March 1 to 
August 30 to maintain adequate groundwater recharge rates during the spring and 
summer months for the period of the Planned Deviation.  

An analysis of reduced flow rate and potential impacts to aquatic species and their 
habitat was prepared in response to the USFWS comment letter on the proposed 
project. The analysis concluded that the reduced flow rate would slightly reduce the 
depth of the water in the wetted channel and that the slight reduction in the depth of the 
water would not have adverse effect on aquatic life and habitat Beneficial Uses along 
the river. The analysis of the reduced flow has been incorporated into the Final EIR/EA.  

Comment 6  
The comment requests an explanation how base flows and discharge rates during dry 
and wet weather would change if the proposed project is implemented.  

Response 6 
The proposed project would be implemented during the wet flood season and would not 
have any effect on dry weather base flows. During the flood season flood risk 
management operations dictate the release rate from Prado Dam when the water 
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surface elevation is above the buffer pool elevations, which currently are elevation 498 
feet during the flood season and elevation 505 feet during the non-flood season. The 
proposed deviation includes maintaining the buffer pool at 505 feet year round for a five 
year period. Once the Prado Basin water surface elevations are within the buffer 
elevations, the release rates would typically be reduced between 350 cfs and 500 cfs to 
help facilitate OCWD’s downstream groundwater recharge operations. These flow rates 
would have no adverse impacts on the lower Santa Ana River and associated 
infrastructure facilities. There could be a need to increase the release rates when a 
significant storm event is forecasted while there is still water in the buffer pool and for 
flood risk management purposes there would be a need to evacuate the buffer pool 
more rapidly. Historically, the time allotted to drain the buffer pool has been 24 hours, 
which has resulted in substantially higher release flow rates. The time allotted to drain 
the buffer pool was based on forecasting capabilities at the time the Water Control 
Manual was written in 1994. Since then, storm system forecasting has improved 
substantially with the development of advance weather forecast modeling which has 
provided more allowable time to release the water at lower release rates release and to 
avoid prolonged release rates or more frequent release rates of 5,000 cfs or greater to 
drain the buffer pool 

Comment 7 

The Comment identifies that appropriate BMPs be implemented to reduce construction 
related impacts to Waters of the State.  

Response 7 

As shown on Page 4-142 of the Draft EIR/EA the following mitigation measures were 
incorporated into the Sediment Management Demonstration Project to minimize impacts 
to Waters of the State.  

GEO-1: Prior to the start of construction OCWD shall obtain coverage under the 
General Construction Permit by the State Water Resources Control Board and in 
compliance with the permit shall file a Notice of Intent with the Regional Water Quality 
Control Board and prepare and implement Storm Water Pollution Prevention Plan.  

GEO-2: During sediment removal activities Best Management Practices will be 
implemented, including but not limited to re-vegetation of areas where vegetation has 
been removed, installation of silt fencing, fiber rolls, erosion control blankets and use of 
rumble racks to prevent offsite transporting of sediment from construction vehicles.  

Comment 8 

The comment identifies that the proposed project will need to coordinate with USFWS 
and CDFW to ensure potential impacts to sensitive species are mitigated to an 
acceptable level. 
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Response 8 

As part of the approvals for the proposed project, a Streambed Alteration Agreement 
from California Department Fish and Wildlife (CDFW) and 404 Permit from the Army 
Corps of Engineers (USACE) and consultation with United States Fish and Wildlife 
Service (USFWS) would be required. Through these permit approvals potential impacts 
to sensitive species would be evaluated and conservation measures would be identified 
to minimize impacts to sensitive species.  

Comment 9 

The commitment identifies that the proposed project should consult RWQCB, CDFW 
and USACE on permit approvals to ensure best management practices are 
implemented to reduce project impacts.  

Response 9 

As part of the approvals for the proposed project, a Streambed Alteration Agreement 
from CDFW, 404 Permit from the USACE and 401 Water Quality Certification from 
RWQCB would be required. Through these permit approvals best management 
practices would be identified or verified to reduce project impacts.  

Comment 10 

The comment identifies that de-watering discharges, including temporary stream 
diversions are subject to regulation by Regional Board Order No. R8-2015-0004.  

Response 10 

Comment noted.  

Comment 11 

The comment identifies that the proposed project must comply with the requirements of 
the El Sobrante Landfill Waste Acceptance Program when disposing sediment at the 
landfill.  

Response 11 

Comment noted. 
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Comment Letter  
 Northwest Mosquito and Vector Control District 

September 8, 2017  

Comment 1 

The comment letter identifies that the major concern for the proposed project would be 
unencumbered access of Northwest Mosquito and Vector Control District personnel 
throughout the Prado Dam project area, such that regular surveillance and control 
efforts are not interrupted. Northwest Mosquito and Vector Control District has 
recommended that measure be incorporated into the project to ensure access for their 
personnel and that the Vector Control District have the ability to secure and maintain the 
proposed access road for access after the project is completed.  

Response 1 

To ensure that Northwest Mosquito and Vector Control District personnel has access to 
the project during the project timeframe the following environmental commitments below 
have been incorporated into the project. With the incorporation of these environmental 
commitments mitigation measures there would be no change or new information that 
would result in additional impacts beyond identified in the Draft EIR/EA.  

However, Mitigation Measure BIO-4 in the Draft EIR/EA requires that after the Sediment 
Management Project is completed, the access roads would be restored with native 
vegetation (road will be removed). The request in the comment letter to maintain the 
access roads after the project is completed is therefore not included in the scope of the 
Draft EIR/EA.  

Environmental Commitment BIO 19: Proposed and existing roads will be made 
available to Northwest Mosquito and Vector Control District personnel for the purpose of 
inspections and treatments to abate mosquito breeding.  

Environmental Commitment BIO-20: OCWD will coordinate with Northwest Mosquito 
and Vector Control District personnel to allow access through the project area for the 
purpose of inspections and treatments to abate mosquito breeding. 
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Response to Comments   
California Native American Commission  

February 17, 2016 

Comment 1 and 2  

The comment indicates that the DEIR/EA does not comply with AB 52 requirements 
established in July of 2015, which requires that a separate CEQA issue category be 
created for Tribal Resources and specific evaluation be conducted to evaluate tribal 
resources. Additionally, AB 52 requires the Lead Agency to consult directly with local 
tribes to determine if they have any additional information or recommendations to avoid 
and/or reduce potential impacts to tribal resources.  

Response 1 and 2  

The Notice of Preparation for the proposed project was initially prepared in April of 2016 
and shortly thereafter preparation of the Draft EIR/EA begun. During preparation of the 
Draft EIR/EA, the project was subsequently modified and a revised NOP was circulated 
in April of 2017. Inadvertently, AB 52 consultation coordination was not conducted for 
the re-vised and re-circulated NOP. OCWD coordinated with California Native American 
Commission and proposed to conduct the AB 52 consultation during the public review 
period. Gayle Totton from the California Native American Commission indicated that this 
would be acceptable to meet the AB 52 consultation requirement. The analysis of 
potential impacts to native American Tribal resources has been incorporated into the 
Final EIR/EIS.  

Under AB 52 three local tribes, Juaneno Band of Mission Indians Acjachemen Nation, 
Gabrielino Tongva San Gabriel Band of Mission Indians and Gabrielino band of Mission 
Indians Kizh Nation have requested to be notified for consultation for activities proposed 
by OCWD. During the public review period these tribes were provided notification of the 
proposed project. Additionally, as part of OCWD’s coordination with California Native 
American Commission, a list of local tribes was provided to OCWD to conduct the AB52 
Native American Tribal outreach coordination during the Draft EIR/EA public review 
period.  

Below is a listing Local Native American Tribes that were provided a Notification for 
Request for Consultation to meet the AB52 Native American Tribal coordination 
requirement. 

AB 52 Tribal Coordination 

*Juaneno Band of Mission 
Indians Acjachemen Nation 
Contact Joyce Perry 

*Gabrielino band of Mission 
Indians Kizh Nation 
Contact Andrew Sales 

Santa Rosa Band of 
Mission Indians  
Contact John Marcus 

*Gabrielino Tongva San 
Gabriel Band of Mission 

Cahuilla Band of Indians 
Contact Luther Salgado 

Sobaba Band Luiseno 
Indians  
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Indians 
Contact Anthony Morales 

Contact Joseph 
Ontiveros 

Penchaga Band of Mission 
Indians 
Contact Paul Macarro 

Monrongo Band of Mission 
Indians 
Contact William Madrigal 

Juaneno Band of 
Mission Indians  
AcjachemenContact 
Teresa Romero 

Ramona Band of Cahuilla 
Mission Indians 
Contact Joseph Hamilton 

Pechange Band of Mission 
Indians 
Contact Marc Macarro 

Tongva Ancestral 
Terrotoral Ribal Nation 
Contact John Rosas 

Juaneno Band of Mission 
Indians Acjachemen Nation 
Contact David  Belardes 

Gabrielino Tongva Nation  
Contact Sandonne Goad 

Juaneno band of 
Mission Indians  
Contact Anita Espineza 

Gabrielino Tongva Nation 
Contact Sam Dunlap 

  

*AB 52 Notification for Tribal Consultation  

AB 52 Tribal Consultation 
On October 18, 2017 OCWD contacted three local tribes that have requested to be 
informed of projects under AB 52: These would include Michael Mirelez, Torres 
Martinez Desert Cahuilla Indians, Andrew Salas, Gabrieleno Band of Mission Indians-
Kizh Nation and Patricia Garcia Agua Caliente band of Cahuilla Indians. The tribes were 
requested to provide additional information in regards too Native American cultural 
resources within the project area and the potential for them to be encountered during 
the project construction activities. At this time, no additional information has been 
provided and no further coordination is required.  

California Native American Heritage Commission  
The California Native American Heritage Commission (NAHC) was contacted if they 
had any records of recorded Native American scared burial grounds or other cultural 
resources within the Planned Deviation APE, Sediment Management Project APE and 
OCWD Diversion Channel APE. The NAHC indicated that they did not have any 
records, but did provide a list of tribes affiliated with the area with a recommendation to 
coordinate with the tribes to ensure that no Native American cultural resources are 
within the APE. Native American tribes were notified in writing of the Proposed Action 
and were requested to provide any information they might have regarding cultural 
resources in the area. The Soboba Band of Luiseno Indians and the Gabrieleno Band 
Mission Indians Kizh Nation both indicated that the Prado Basin has high sensitivity and 
recommended that a monitor be present during ground disturbing activities.  

Comment 3 

The comment suggests that the DEIR/EA does not include mitigation measures 
requiring onsite monitoring  
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Response 3  

In response to the local Native American Tribe coordination, the flowing environmental 
commitment is incorporated into the Final EIR/EA. The environmental commitment 
requires additional monitoring with expertise is Native Americans and does not change 
existing conditions or introduce new information that would result in new significant 
impacts.   

Environmental Commitment CR-5: Prior to issuance of a grading permit and prior to 
start of any ground-disturbing activities, OCWD will retain a Native American monitor to 
observe all ground-disturbing activities. The monitor shall be obtained from a Tribe that 
is traditionally and culturally affiliated with the area, according the NAHC list. The 
monitor shall be empowered to halt or redirect ground-disturbing activities away from 
the vicinity of a discovery until the qualified archaeologist has evaluated the discovery 
and determined appropriate treatment.  

Comment 4 

The comment suggests that there are no specific mitigation measures to mitigate 
potential impacts to Native American Tribal Resources  

Response 4 

As identified in Comment 3, Environmental Commitment CR-4 has been incorporated 
into the proposed project to ensure potential impacts to tribal resources are avoided.  
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Response to Comment  
 Riverview Golf 

April 5, 2016  
Comment 1 

The Notice of Preparation comment letter was re-submitted as comment letter on the 
DEIR/EA. The comment identifies that prolonged release rate of 5,000 cfs or higher has 
resulted in significant damage to River View Golf Course and that sustained flows of 
5,000 cfs or greater could result in catastrophic damage causing closure of the facility.  

Response 1 

The proposed Planned Deviation includes maintaining the buffer pool at 505 feet year-
round for a five year period. Once the Prado Basin water surface elevations are within 
the buffer elevations, the release rates would typically be reduced between 350 cfs and 
500 cfs to help facilitate OCWD’s downstream groundwater recharge operations. As 
indicated in the comment letter, release rates of 2500 cfs or lower would result in 
minimal damage to the golf course. There could be a need to increase the release rates 
when a significant storm event is forecasted while there is still water in the buffer pool 
and for flood risk management there would be a need to evacuate the buffer pool more 
rapidly. Historically, the time allotted to drain the buffer pool has been 24 hours, which 
has resulted in substantially higher release flow rates. The time allotted to drain the 
buffer pool was based on forecasting capabilities at the time the Water Control Manual 
was written in 1994. Since then, storm system forecasting has improved substantially 
with the development of advance weather forecast modeling which has provided more 
allowable time to release the water at lower release rates release and to avoid 
prolonged release rates of 5,000 cfs or greater to drain the buffer pool. 
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Response to Comments 
United States Fish and Wildlife Service 

October 20, 2017, November 13, 2017, December 4 2017 

FWS email dated 10-20-2017 and Draft EA/EIR comment letter dated 11-13-2017 
1. FWS email dated 10-20-2017 and Draft EA/EIR comment letter dated 11-13-2017 
FWS #1 (10-20-2017) 
Please provide down-stream hydrographs showing any changes in cross sectional 
wetted area of Reach 9 that would occur due to the planned 150 cfs reduction in 
Prado’s outflow during Santa Ana sucker (sucker) spawning season. 

FWS #1 (11-13-2017) 

Please include down-stream hydrographs with a discussion documenting any changes 
in the cross sectional wetted area of Reach 9 below Prado Dam that would occur due to 
the planned 150 cubic feet per second (cfs) reduction in the dam’s outflow during sucker 
spawning season. If the dam’s currently required minimum outflow from March to 
August is 500 cfs or greater, a reduction to 350 cfs will mean a 30% (or greater) 
reduction in water delivery to sucker critical habitat downstream during spawning 
season. A flow reduction of 30% could potentially reduce the availability of critical 
habitat for sucker downstream of the dam and impact sucker if they are present. 

Response 

The change in wetted area and change in water depth associated with the 500 cfs to 
350 cfs release change is relatively small.  Both flow rates result in sufficient hydrologic 
connectivity and depth to support sucker.  

An existing HEC-RAS model of SAR Reach 9 was updated by Scheevel Engineering.  
The model was updated from the prior Reach 9 model by incorporating more recent 
(2015) topographic data. Figure 14 shows the wetted areas for 350, 500 cfs and 5,000 
cfs release.  For both a 500 cfs and 350 cfs release, the flow remains in the low flow 
channel and does not flow into the overbank area, except in very isolated areas.  The 
location of the three sample cross sections from the model are shown in Figure 15 and 
cross section views at each location are shown in Figures16 to 18. These cross 
sections illustrate the water depth for 350, 500 and 5,000 cfs release rates.  Two figures 
(A and B) are shown for each cross section, with the second figure zoomed into the low 
flow channel.  These cross sections illustrate that the low flow channel is deeply incised 
in Reach 9.   

Figure 19 shows maximum water depths for 500 cfs and 350 cfs releases based on the 
HEC-RAS model.  The water depths are shown at each point where there is a cross 
section in the model. Water depths vary along each cross section and the value plotted 
is the maximum (deepest) water depth. 
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Along the model in Reach 9, the deepest or maximum model-estimated water depth in 
Reach 9 range from a minimum of 1.2 feet to a maximum 7.7 feet for a 500 cfs release 
from Prado Dam.  

The model-estimated deepest or maximum water depth in Reach 9 range from a 
minimum of 1.1 feet to a maximum 7.0 feet for a 350 cfs release from Prado Dam.    

The wetted area in SAR Reach 9 with a 500 cfs release is 132 acres based on the 
updated HEC-RAS model.  The wetted area in SAR Reach 9 with a 350 cfs release is 
104 acres, or a decrease of 28 acres.  However, the model does not predict the 
formation of isolated pools within the smaller wetted area.  The number of days to drain 
10,000 acre-feet from Prado, which is the maximum amount of increased storm water 
capture for the proposed action, is 14 days for a 500 cfs release rate and 25 days for a 
350 cfs release rate (assuming an inflow rate of 150 cfs).  The longer duration of the 
350 cfs release provides additional days of sustained outflow even after the storm 
passes and inflow is reduced. 

FWS #2 (10-20-2017) 

Please provide down-stream hydrographs showing any changes in cross sectional 
wetted area of Reach 9 under a 5,000 cfs release (compared to current 500 cfs flow and 
the proposed 350 cfs flow). If the predicted average velocity would be 4.2 ft./s in the 
middle of Reach 9 during a 5,000 cfs release, it would doubtless be higher closer to the 
dam itself; what would maximum velocity be within 100 meters of the Prado outlet? 

FWS #3 (11-13-2017) 

Please include down-stream hydrographs with a discussion documenting any changes 
in cross sectional wetted area of Reach 9 under a 5,000 cfs release. If the predicted 
average velocity is 4.2 feet/second in the middle of Reach 9 during a 5,000 cfs release 
(DEIR/EA, pg. 4-74), will it be higher closer to the dam itself; what would maximum 
velocity be within 100 meters of the dam outlet? If gravel starts to mobilize at 4 
feet/second, and areas immediately downstream of the dam will be subjected to flows 
greater than 4.2 feet/second, please describe the effects to sucker critical habitat in the 
upper part of Reach 9. 

Response 

The updated HEC-RAS model prepared by Scheevel Engineering calculated the 
average velocity for a 5,000 cfs release.  As shown in Figure13, the velocities are 4.2 
feet per second or lower throughout most of SAR Reach 9.  At the most up gradient 
point in the model, just below the dam outlet, the estimated velocity is 2.8 feet per 
second.  There are isolated areas near the bridge to the golf course clubhouse and in 
narrower portions of the channel where the velocities range up to 5.27 feet per second. 
The calculated velocities are not anticipated to negatively impact sucker critical habitat.
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FWS #3 (10-20-2017) 

Please provide us with a description of how quickly a reduction in the wetted area of 
Reach 9 would occur before and after storm events due to Prado releases being 
reduced from 5,000 to 350 cfs, and if it would have the potential to create isolated 
puddles outside the main channel that would then dry out. 

FWS #4 (11-13-2017)  

Please provide a description of how quickly a reduction in the wetted area of Reach 9 
would occur before and after storm events due to dam releases being reduced from 
5,000 to 350 cfs, and if this would have the potential to create isolated puddles outside 
the main channel that would then dry out. We are concerned that the proposed action 
will result in a faster increase and a faster subsequent reduction in the wetted area of 
Reach 9 before and after storm events, and therefore, any sucker in Reach 9 may be 
exposed to an increased risk of stranding when dam releases are reduced.  

Response 

It is very unlikely that Santa Ana Sucker would be trapped in isolated puddles when a 
5,000 cfs release rate is reduced to a lower flow rate, because the Corps follows a 
release rate change guideline to avoid sudden changes in flow, whether ramping up or 
ramping down.  As flow is reduced, suckers have the ability to detect and react to 
changes in depth and velocity and swim back to the low flow channel. The Corps uses 
the following table as a guide when changing the rate of release from Prado Dam: 

Maximum Rate of Release Change at Prado Dam 
Current Rate of Release (cfs) Maximum Rate of Change per ½ house (cfs) 

0-300 100 
300-1,000 250 

1,000-2,500 400 
2,500-5,000 625 

Applying the above table as a guide provides an estimated ramp down from a 5,000 cfs 
release to a 350 cfs release as follows: 

Flow Rate (cfs)     Cumulative Time (min) 
5,000                       0  
4,375                       30 
3,750                       60 
3,125                       90 
2,500                       120 
2,100                       150 
1,700                       180 
1,300                       210 
900                          240 
650                          270 
400                         300  
350                         330 minutes (5 ½ hours) 
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As illustrated by the above table, there is a 5 1/2 hour transition period to decrease the 
flow from 5,000 cfs to 350 cfs.  The figure below shows the transition period for 
increasing and decreasing the flow rate: 

 
This information illustrates that the Corps’ existing protocols to avoid sudden and drastic 
changes in flow rates that could strand fish. As the water flow rate decreases and 
depths decrease, water flows back to the low flow channel since the low flow channel is 
deeply incised. This reduces the likelihood that fish would be stranded, since fish can 
move back to the low flow channel as the wetted area declines.   

FWS #4 (10-20-2017) 

Please provide a description of the current status of the invasive species control 
program cited in our 2002 Biological Opinion, and how it will be improved to counter the 
effects of this further increase in the water conservation pool size.  

FWS #5 (11-13-2017) 

Please provide an update on the proposed exotic predator/competitor eradication plan, 
which was to be implemented to minimize impacts to sucker during the previous 
deviation to the Prado Dam Water Control Plan (498 feet in the flood season). We 
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understand that this eradication plan has been deferred to the Prado Basin Feasibility 
Study; please provide us with an update of its status. 

Response 
The Aquatic Predator and Competitor Minimization Plan for the Prado Wetlands (2006) 
report and the data for invasive species control in Prado Basin was transmitted by email 
to the FWS on November 9th.  Invasive species control in Prado Basin was conducted in 
2008 and 2009, as summarized in the following table: 

Trap Dates 

# 
Trap 
Days 

# 
Traps 

Green 
Sunfish Crayfish 

Mosquito 
Fish 

Yellow 
Bullhead 

African 
Clawed 
Frogs 

Bullfrog 
Tadpole 

Large 
Mouth 
Bass Carp 

           2008 
          9/17-9/29 13 14 1347 33 17 0 0 0 0 0 

10/8-10/20 13 24 1280 57 20 2 1 0 0 0 
10/21-11/5 16 26 1238 227 305 4 2 2 1 1 
11/6-11/19 14 26 842 131 120 1 0 2 11 0 
11/20-12/1 12 26 416 127 12 2 2 6 2 0 
12/2-12/12 11 49 892 122 12 6 5 3 2 0 

12/18-12/23 6 49 649 159 11 1 3 1 0 0 
Total 85 214 6664 856 497 16 13 14 16 1 

           2009 
          2/1-2/11 11 74 218 37 1 0 0 0 0 0 

3/12-3/13 2 52 73 15 39 1 0 0 0 0 
4/13-4/17 5 52 125 11 3 0 0 0 0 0 

5/4- 5/7 4 46 104 2 0 0 0 0 7 0 
8/17-8/20 4 8 149 3 3 0 10 103 0 0 
8/26-8/27 2 8 47 0 0 0 6 7 0 0 

Total 28 240 716 68 46 1 16 110 7 0 

           Total 113 454 7380 924 543 17 29 124 23 1 

After two years of intensive effort, trapping was halted with the concurrence of the FWS. 
The dilemma with removal of non-native aquatic species is that all of the screening and 
trapping efforts might reduce non-native fish populations but control would take 
extraordinary measures and probably never get to the point where introductions of 
native fishes could be successful in part to provide food for piscivorous birds. Therefore, 
the decision was made to wait for additional resources for non-native aquatics control 
that could be provided through the Prado Basin Feasibility Study being conducted by 
the Corps in which OCWD is the non-federal sponsor. 

FWS #5 (10-20-2017) 
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Please provide description or plan of action for how downstream impacts to sucker 
critical habitat will be monitored and repaired after they occur. What is the highest 
velocity the restored sucker habitat has been subjected to so far?  

FWS #6 (11-13-2017) 
Please describe how potential downstream impacts to sucker critical habitat will be 
monitored and repaired if they occur. What is the highest velocity the Corps-restored 
sucker habitat has been subjected to so far? If a release of 5,000 cfs has occurred since 
this habitat was restored, please discuss its condition after the release. 

Response 
The highest release that has occurred since the Corps-restored sucker habitat was 
completed in 2013 has been 5,000 cfs.  As discussed in the Biological Assessment, the 
Corps-restored sucker habitat in Reach 9 has been designed to withstand flows up to 
6,000 cfs without being negatively affected.  Post-construction monitoring reports are 
being reviewed by the Corps and will be provided to the Service. 

Based on the information presented in response to Questions 1-3, the Corps has 
determined that there would be no effect to downstream sucker habitat due to the 
proposed 5-year deviation. The Corps is conducting a separate study in relation to flood 
control operations (Santa Ana River Sediment and Geomorphology Analysis).  This 
study is anticipated to be concluded this fiscal year. There are no plans to monitor 
downstream impacts of water conservation because we do not expect any.   

FWS #6 (10-20-2017) 
Will the sediment movement monitoring program stations and gradient monitoring 
stations mentioned within the EIR/EA also be placed below Prado in Reach 9? 

Response 
OCWD implemented a monitoring program for SAR stormflow, including surveying 
cross sections and sampling the sediment load at six locations along the river during 
stormflows.  This sampling program was developed to provide data for future sediment 
transport analyses.  This monitoring program was implemented in association with the 
deviation approved for flood season Oct-2016 to February 2017.   

The data collection for this monitoring program is completed.  The documentation of the 
information collected is being prepared.   

FWS #7 (10-20-2017) 
Please address impacts to wildlife movement that could result from the increased 
inundation.  Wildlife movement constraints and opportunities should be discussed in 
relation to the discussion wildlife movement action plan for Reach 9.  

Response 
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Existing Setting  

The Santa Ana River is a major drainage that connects coastal regions of Orange 
County with interior regions of Riverside and San Bernardino counties. The river 
provides an important regional corridor linking riparian ecosystems from the immediate 
coastal plain with the interior plains and valleys of the region. The Prado Basin with its 
extensive riparian woodland provides a wealth of biological resources and serves as a 
major link within the regional corridor. Within Reach 9 of the Santa Ana River, wildlife 
species can move relatively unimpeded downstream or upstream through much of the 
study area, but dispersion becomes further restricted southwest due to channelization of 
the streambed and adjacent development.  

The Chino Hills State Park and Cleveland National Forest in the Santa Ana Mountains 
are separated by the Santa Ana River Canyon near Prado Basin. The linkage between 
core habitats in the Santa Ana Mountains, the Prado Basin, and the Puente-Chino Hills 
was once several miles wide. It is now extremely limited, due in large part to SR-91, the 
Corona Expressway (SR-71), and urban development. The only passageways 
remaining for wildlife to utilize to safely traverse SR-91 and SR-71 are freeway under 
crossings. There are nine under crossings run beneath SR-91 that can provide 
connections for wildlife moving. These passageways can provide connections for 
wildlife moving between remaining patches of quality habitat. The culverts under SR-91 
are used extensively by small mammals as well as by mountain lions. In particular 
undercrossing 91-09, known as the “Coal Canyon” underpass, is an important wildlife 
movement corridor for numerous wildlife species.  Additionally, under crossing 91-17, 
near the BNSF Railroad Bridge, is important crossing for wildlife as it consists as a 12-
foot by 12-foot cement box culvert, which occurs beneath SR-91 and Green River Road 
and opens up to a small drainage. This culvert provides a relatively safe passage for 
wildlife beneath SR-91, between the Santa Ana Mountains to the south and the Chino 
Hills to the north. Bobcat, grey fox, coyotes, and several other mammalian species, 
have been documented using this culvert on a regular basis.  

Planned Deviation Effects from Increased Pooling and Additional Days of Inundation 

The Planned Deviation would store water up between elevations 498 ft. and 505 ft. 
during the flood season, which would temporarily inundate an additional 698 acres of 
area within the Prado Basin that could potentially limit wildlife movement through that 
area. When the water is stored between elevation 498 ft. and elevation 505 ft. wildlife 
movement would temporarily be restricted at the south end of Prado Basin. The 
Planned Deviation would primary occur outside of the migration season where the most 
wildlife movement would occur. Therefore, the impact on wildlife migration would be 
expected to be minimal. In the event the pooled water does extend into the migration 
season there would over 2,600 acres of area of above elevation 505 ft. where wildlife 
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movement could occur until the water level drops below elevation 505 ft. to allow wildlife 
movement into the southern end of Prado Basin.  

Planned Deviation Effects from Reduced Flow Release Rate from 500 cfs to 350 cfs  

The wetted areas of the Santa Ana River Channel are shown in Figure 23 in relation to 
existing wildlife movement crossings located along SR-91. Under a release rate of 500 
cfs, the wetted area of the Santa Ana River channel would be approximately 132 acres. 
With a release rate of 350 cfs, the wetted area of the channel would be approximately 
104 acres.  An additional 28 acres of non-wetted floodplain along the river would be 
available for wildlife movement. The number of days to drain 10,000 acre-feet of water 
(505 feet to 498 feet ) from Prado Dam, which is the maximum amount of increased 
storm water capture for the proposed Planned Deviation, would be 14 days for a 500 cfs 
release rate and 25 days for a 350 cfs release rate (assuming an inflow rate of 150 cfs). 
The longer duration of the 350 cfs release rate would provide additional days of non-
wetted floodplain along the river for wildlife movement.  

As shown in Figure 21 the deepest or maximum water depth in Reach 9 ranges from a 
minimum of 1.2 feet to a maximum of 7.7 feet under a 500 cfs release rate. At this flow 
rate several existing wildlife movement crossings along SR-91 (91-13, 91-12, 91-11, 91-
10, 91-04, 91-03 would likely experience some restriction of wildlife movement across 
the low flow channel, but would not be at a depth that would prohibit wildlife movement 
completely. Also once the pool is drained, outflows would be further reduced and water 
depths in the Reach9 channel would decrease. Under a 350 cfs release rate, the 
maximum water depth would range from 1.1 feet to 7.0 feet. Similar to the 500 cfs 
release rate, wildlife movement Crossings 91-13, 91-12, 91-11, 91-10, 91-04, and 91-03 
could potentially experience some restriction of wildlife movement across the channel 
while the flood/water conservation pool is drained, but the slight decrease in water 
depth compared to a 500 cfs release could better facilitate wildlife movement. The three 
critical wildlife movement crossings along SR-9, including Crossing 91-09 Coal Canyon, 
Crossing 91-17, near the BNSF Railroad Bridge and Crossing 71-28, near the 
confluence of SR-91 and SR-71would not be affected from either the 500 cfs or 350 cfs 
release rate.  

Planned Deviation Effects from 5,000 cfs Release Rate  

In the event of a pending significant storm event up to a 5,000 cfs release rate could 
potentially occur to maintain flood risk management capacity behind Prado Dam. 
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This release rate could occur with or without the proposed Planned more frequently with 
approval of the Planned Deviation. As shown in Figure --, under a 5,000 cfs release rate 
the wetted channel of the river would be approximately 530 acres. Compared to the and 
500 cfs and 350 cfs release rates there would be less available non-wetted floodplain 
for wildlife movement while the pool is being drained. Additionally, a higher number of 
wildlife crossings under SR-91 could potentially experience inundation, most likely at a 
depth and velocity that would restrict wildlife movement for the duration of that flow. 
However, the three critical wildlife movement crossings along SR-91, including Crossing 
91-09 Coal Canyon, Crossing 91-17 near the BNSF Railroad Bridge and Crossing 71-
28 near the confluence of SR-91 and SR-71 would not be affected.  

Sediment Management Demonstration Project 

The construction of the sediment removal channel could temporarily interfere with 
existing wildlife movements occurring along the river. However, once the sediment 
removal channel is constructed wildlife would likely adapt to the presence of the 
removal channel and would establish movement corridors to avoid the area. 
Additionally, the construction and operation of the sediment removal channel would 
occur during daylight hours, which would avoid disturbance to many of the predatory 
species and other large mammals which typically move in the evening and early 
morning hours.  

If less mobile or burrowed wildlife species are in the immediate area where sediment 
removal grading activities are occurring there would be the potential that they could be 
inadvertently be trampled. To avoid potential direct impacts from heavy equipment 
operating within the study area, OCWD would implement a wildlife monitoring program 
that would focus on onsite biological monitoring prior to construction, during 
construction and during operation of the Sediment Management Demonstration Project. 
Implementation of Mitigation Measures BIO-7, BIO-13 and BIO-14 would avoid or 
minimize effects to wildlife. 

Mitigation Measures  

BIO-7: To avoid impacts to wildlife species, prior to any ground disturbing activities, 
during operation and during demobilization of construction equipment, a qualified 
biologist will conduct a pre-construction sweep of the project site for wildlife species. 
During these surveys the biologist will 1) inspect the project site for any special status 
wildlife species and prepare a list of species observed and record their activity during 
construction and operation of the project, 2) ensuring that habitats within the 
construction activity impact area are not occupied by special status species and the 
quality of that habitat is maintained, 3) in the event of the discovery of a special status 
species the onsite biologist will  determine if the construction activity will cause adverse 
impacts and 4) if it is determined that the project activity will have the potential to 
adversely affect special status species and no other measures are available to avoid 
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adverse impacts the project activity would cease until consultation with USFWS can be 
completed.  

BIO-13: A litter control program will be implemented during construction to eliminate the 
accumulation of trash. Trash shall be removed from trash receptacles at the end of each 
work day to discourage wildlife movement into work areas.   

BIO-14: The configuration of the work area at the sediment storage site will be designed 
so when it is not in operation it would allow for wildlife movement. Such design 
measures will include reducing the slope and height of stockpiled sediment and 
providing adequate spacing between sediment stockpiles and settling ponds. 

FWS #8 (10-20-2017) 
We want to include statistically robust sampling programs for least Bell’s vireo (vireo) 
and inundated vegetation in the basin below 505 to assess effects from the 5-year 
deviation. We suggest that USGS be engaged.   

FWS #7 (11-13-2017) 
In conjunction with the Planned Five Year Deviation, the Service would like the Corps 
and OCWD to establish statistically robust sampling methods to monitor the responses 
of the vireo and the inundated vegetation below 505 feet within Prado Basin. We 
recommend that the U.S. Geological Survey be engaged in the planning of these 
sampling efforts. While we recognize that very thorough surveys of vireo are conducted 
each year, we are specifically interested in detecting changes in vireo use of areas 
where vegetation is affected by changes in inundation duration and elevation.  

a. To help us to put the existing data in a proper context and evaluate the current vireo 
distribution in the Basin, if possible, please provide an estimated level of effort for 
previous years’ surveys. This could potentially be computed using field hours, split into 
vireo search hours versus cowbird trapping and egg removal, etc.  

b. Please include in the vegetation sampling method further details on how the 
threshold 30% loss of cover will be determined, which will in turn trigger the restoration 
planting (page E-2-17), and the metrics that will be used to report this.  

c. If photo stations are used, we are especially interested in quantifiable measurements 
that are taken when vireos are establishing territories, i.e. late March and/or early April.  

Response (FWS #8 of 10-20-2017 & first part of FWS 11-13-2017 #7) 

OCWD is in discussions with the USGS regarding the scope of work of the requested 
statistically robust sampling programs for vireo and vegetation.  OCWD staff is 
committed to working together with the Service, USGS, and Corps to develop a 
mutually agreeable monitoring program. 

FWS #9 (10-20-2017) 
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Can the level of effort for previous years’ surveys be estimated? Is there a record (cost 
codes – or timesheets) that could be used to generate and estimate?  

Response FWS 10-20-2017 #9 and FWS 11-13-2017 #7(a)  
Six biologists accrued 2,056 hours for 2017 season (includes field work and report 
prep); level of effort for years 2010 to 2016 was similar to 2017. 

Response FWS 11-13-2017 #7(c)  
OCWD can incorporate an additional time period for photo collection into the existing 
photo station monitoring program (in late March or early April, when vireos are 
establishing territories).  

FWS #10 (10-20-2017) 
Regarding Table 35, and MBI’s Supplemental Water Conservation Analysis tables from 
which the data is drawn, please clarify why there are predicted days of inundation above 
505 feet in MBI’s analysis, if 505 is the maximum elevation water can be held up to for 
water conservation purposes? Their analysis indicates it is only considering water 
conservation, not flood control. Table 6 in the Supplement indicates that under the 
proposal, and a 350 cfs release rate, there will be 7 days on average above 505 feet, 
and 1 day above 510 feet. 

Note:  this comment is not repeated in the FWS 11-13-2017 comment letter 

Response 
An HEC-5 model previously developed by the Corps was used to simulate the operation 
of Prado Dam with and without the proposed deviation (no action).  In model simulation 
of the increased water conservation elevation, there is a calculation of some additional 
days of inundation over 505 ft. by the model relative to the no action.  This occurs 
primarily because the model is not able to account for forecasted storms when water is 
already in temporary storage in the buffer pool in the model simulation period.  The 
model is simply unaware of future events.  In actual operations, there are instances 
where water in the buffer pool is released due to a forecasted storm and this type of 
occurrence is not accounted for in the HEC-5 model. 

FWS #11 (10-20-2017) 
We note that Table 35 in the EIR/EA states that 1 day will be inundated above 505, but 
the Supplement’s Table 6 indicates 2 days (in March). Please clarify. 

Response 
Table 35 in the EIR/EA should show 2 days will be inundated above 505 (this was a 
typographical error) 

Note:  this comment is not repeated in the FWS 11-13-2017 comment letter 

FWS #12 (10-20-2017) 
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Please provide a graph/table/plot of historical changes in the vegetation of Prado basin 
(e.g. NDVI measurements from satellite imagery) compared with rainfall numbers and 
previous instances of inundation such as the one being proposed. 

FWS #12 (11-13-2017) 
Please provide a graph/table/plot and a discussion of historical changes in the 
vegetation in Prado Basin (e.g. NDVI measurements from satellite imagery) compared 
with rainfall numbers and previous instances of inundation at the elevation being 
proposed.  

Response 
NDVI measurements calculated from LANDSAT data have not been particularly helpful 
in analyzing historical trends in vegetation.  One of the shortcomings of LANDSAT 
generated NDVI is the coarse grid spacing (30 meter grid).  Also, since LANDSAT 
generated NDVI are a measure of total biomass, the measurements do not help resolve 
understory vegetation presence/absence or recruitment of new vegetation. OCWD can 
collect high quality (3 inch pixel) aerial photo each year during the proposed deviation.  
OCWD collected one high quality aerial photo in July 2017 in collaboration with the 
Chino Basin Watermaster.   

FWS #13 (10-20-2017) 
Please provide more details on how you will qualitatively assess presence or loss of 
cover at photo stations (the Habitat Monitoring Program), i.e. how you will determine a 
30% loss of cover over a two-year period without signs of recovery, trigging the planting. 

Note this comment is similar to #7b of 11-13-2017 (shown above) 

Response 
This will be developed in connection with the statistically based sampling program. 

FWS #14 (10-20-2017) 
Please provide documentation that a similarly sized parcel of riparian habitat with the 
same occupancy by vireo currently exists for purchase, should the inundation eliminate 
the future potential for similar riparian vegetation to be supported or restored. 

FWS #10 (11-13-2017) 
If vireos are displaced from below 505 feet to higher elevations, we are not certain that 
there is sufficient habitat availability above 505 feet to support a large/sudden influx of 
displaced vireo without causing increased competition, altered behavior and potentially 
reduced nesting success of territorial vireo outside the proposed water conservation 
target elevation.  

FWS #9 (11-13-2017) 
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If carried out beyond the current 5-year proposal, the change in operations appears to 
have the potential to substantially change the riparian vegetation below 505 feet within 
the basin. Large areas of vireo nesting substrate could be lost. BIO-1 (page 4-90) 
states, “If it is determined that the degraded habitat is no longer suitable for supporting 
riparian habitat, then the same acreage of habitat would be planted or restored within 
OCWD lands or in another part of Prado Basin, or other areas approved by USFWS.” 
To accomplish this mitigation measure, a similar area capable of being restored and 
supporting the same number of vireo should exist. Please provide information regarding 
the location of a similarly sized area that could be restored. 

Response 
OCWD owns more than 900 acres of land in Prado Basin above elevation 505 feet that 
could be considered, if needed.  It is noted that the proposed deviation is for a 5-year 
period and it is unlikely that the surface water elevation in Prado would reach 505 feet 
each flood season. Currently OCWD is required to establish two acres of mulefat 
plantings each year in compliance with existing Biological Opinion. For purposes of 
calculating an acreage to identify in the event restoration is needed, it was assumed the 
requirement to establish 2 acres per year would double as a result of observed impacts 
related to the planned deviation.  These assumptions result in identifying an additional 
10 acre area, if needed, within elevations potentially occupied by vireo that OCWD is 
currently restoring (i.e. through arundo removal within fire-damage area). The potential 
mitigation area, if needed, is shown in Figure 6.  

FWS #15 (10-20-2017) 
Is this statement “Over the last 17 years water elevations at the conservation buffer pool 
have gotten between 498 ft. and 505 ft. only four times?” (pg. 4-52 of EIR/EA, 5-1 of 
BA) referring to water conservation purposes only, during the non-flood season? 

FWS #13 (11-13-2017) 
Please provide supporting documentation and clarify the statement on page 4-52: “Over 
the last 17 years water elevations at the conservation buffer pool have gotten between 
498 ft. and 505 ft. only four times.” Is this statement referring to water conservation 
purposes only, during the non-flood season? Please update the statement with 2017 
information if applicable  

Response 
The sentence that is listed above is based on actual water elevations between 498 and 
505 feet and refers to the nesting season only.   

FWS #16 (10-20-2017) 
Tables 32 & 33 of the EIR/EA identify 2101 as a year when buffer pool overlapped into 
nesting season. Shouldn’t say 2011? 
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This comment is not repeated in the 11-13-2017 comment letter 

Response 
Tables 32 and 33 within EIR/EA will be modified to reflect year 2011.   

Tables 32 and 33 have also been revised and show the number of days per year when 
the Prado water surface elevation exceeded 498 feet during the vireo nesting season.  
Revised Tables 32 and 33 are shown below. 

Additionally, in an email sent on 5-December-2017, the FWS asked for supporting 
information for these tables.  The supporting information for these tables is historical 
water surface elevation data collected by the Corps for Prado Dam. These data provide 
daily measurements of the water surface elevation for Prado Dam.  

Revised EA/EIR Table 32: Total Vireo Territories Reported Within Prado Basin 
2001 to 2017 

Year 2000 01 02  03*  04*  05*  06*  07  08  

Vireos 
Reported  

357 432 440 409 584 589 392 418 463 

Year 09 10* 11* 12 13  14  15  16  2017*  

Vireos 
Reported  

543 569 515 449 560 520 530 511 549 

Notes:  
*Years when Prado water elevation exceeded 498 feet during nesting season 
Vireo counts about River Road are excluded. 
Data sources:  OCWD vireo data (2000-2017); Army Corps Prado dam water elevation data 
(2000-2017) 
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Revised EA/EIR Table 33:  Elevational Distribution of Vireo in Prado Basin 

Calendar 
Year 

466 to 
490 ft. 

elevation 
range 

490 to 
494 ft. 

elevation 
range 

494 to  
498 ft. 

elevation 
range 

498 to  
505 ft. 

elevation 
range 

505 to 
566  ft. 

elevation 
range 

Total 
vireo 

(within 
566 ft., 

excluding 
above 
River 
Road) 

Number of 
days Prado 

water 
elevation 
exceeded 
498 feet in 

vireo 
nesting 
season 

2001 6.25% 8.80% 8.80% 15.51% 60.65% 432 0 
2002 12.27% 11.82% 9.55% 14.09% 52.27% 440 0 
2003 4.16% 5.87% 11.00% 17.36% 61.61% 409 44 
2004 7.71% 6.68% 8.39% 14.73% 62.50% 584 9 
2005 4.41% 5.94% 8.66% 11.71% 69.27% 589 125 
2006 0.77% 0.51% 7.91% 16.33% 74.49% 392 78 
2007 1.67% 0.96% 10.53% 14.35% 72.49% 418 0 
2008 3.24% 1.73% 8.42% 17.71% 68.90% 463 0 
2009 2.58% 1.84% 12.15% 16.76% 66.67% 543 0 
2010 0.88% 1.58% 11.60% 18.10% 67.84% 569 18 
2011 0.97% 0.78% 8.54% 19.81% 69.90% 515 74 
2012 1.34% 1.34% 11.36% 22.94% 63.03% 449 0 
2013 3.57% 2.32% 12.68% 20.71% 60.71% 560 0 
2014 6.54% 2.12% 13.27% 19.23% 58.85% 520 0 
2015 6.42% 3.58% 10.75% 19.43% 59.81% 530 0 
2016 7.63% 3.13% 14.29% 17.22% 57.73% 511 0 
2017 4.55% 2.19% 13.11% 17.12% 63.02% 549 17 

Notes: 
Percentages of vireo in topographic ranges from 2001 to 2005 were calculated based on 1989 
topographic survey;  
Percentages of vireo data from 2006 to 2017 were calculated based on 2008 topographic 
survey  

(All calculations using State Plane NAD83, Vertical Datum NGVD 29). 
Note: vireo counts above River Road are excluded. 
Data sources:  OCWD vireo data (2001-2017); Army Corps Prado dam water elevation data 
(2001-2017) 

 

FWS #17 (10-20-2017) 
Are you expecting to implement the sediment removal project this winter? Will any 
sediment transport/access/haul routes be used during vireo breeding season? 
Specifically, will the Alcoa dike haul route ever be used to move sediment that is 
removed from Prado Basin as a result of this project?  

This comment is not repeated in the 11-13-2017 comment letter 

Response 
During the Sediment Management Demonstration Project (SMDP), sediment removal 
and placement in the storage area will be implemented in the time period from August to 
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December (starting in August, after site monitoring is completed).  OCWD and the 
Corps are coordinating with respect to the Alcoa Dike project.  Hauling of sediment from 
the storage site to an offsite location may occur during any month of the year. The 
direction of hauling would be away from vireo habitat, toward Auto Center Drive.   

It is unlikely that this material would be suitable for Alcoa construction, and that is not 
currently proposed.  It is possible that instead of hauling material to a landfill, some or 
all of it may be spread across the borrow site once Alcoa construction is completed, 
prior to hydro seeding.  Sound walls erected for Alcoa construction would separate the 
borrow site from adjacent vireo habitat in the basin. 

FWS #18 (10-20-2017)  
Please provide noise abatement and monitoring protocols for all activities that will be 
conducted during the vireo breeding season. (If any)  

This comment is not repeated in the 11-13-2017 comment letter 

Response  
As the haul route from the stockpile area to the landfill (if used) would lead away from 
vireo habitat, and dredging/hauling to the stockpile area would occur outside of vireo 
season, noise abatement and vireo monitoring should not be required. 

FWS #19 (10-20-2017)  
Please provide recent surveys of the mixed coastal sage scrub habitat areas to confirm 
this project will have no effect on coastal California gnatcatcher within the sediment 
storage site and access road. 

FWS #18 (11-13-2017) 
Please provide recent surveys of the mixed coastal sage scrub habitat areas to confirm 
this project will have no effect on gnatcatcher within the sediment storage site or access 
road.  

Response 
The grading activities to create the sediment storage site would temporarily impact 0.36 
acres of mixed coastal sage scrub/non-native weeds.  To determine the potential for 
California Gnatcatchers (gnatcatcher) to be present in the project area where the 
grading activities would occur, a gnatcatcher survey was conducted by the Santa Ana 
Watershed Association in November of 2017. As shown in Figure 8 one pair of 
gnatcatchers (CAGN-1) was identified at the southern end of the sediment storage site, 
outside of the project area boundaries. An individual gnatcatcher (CAGN-2) was 
detected along the northern edge of the proposed project access road. Another 
gnatcatcher (CAGN-03) was detected approximately 150 meters to the east, outside of 
the project area boundary. The Santa Ana Watershed survey indicated that they were 
not able to verify that CAGN -2 and CAGN-3 were two different individuals and they 
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suspected that because of the close proximity of the sightings, that the two gnatcatchers 
were the same individual possibly dispersing through the area.  

If gnatcatchers are present when grading activities are occurring, (outside of the nesting 
season), there would be the potential for the project to affect individuals by disrupting 
foraging activities. Given the extent of available foraging area in the basin, and more 
suitable coastal sage scrub habitat located on the other side of the dam access road 
approximately 1 mile of the proposed sediment storage site, it is unlikely that adverse 
would occur. However, since it is not known whether the species will be nesting in the 
immediate area when sediment removal activities are occurring, which could be year-
round, and due to the concern for potential cumulative effects with concurrent 
construction of Alcoa Dike, the Corps has determined that adverse effects may occur to 
two pairs of gnatcatchers due to the proposed Sediment Management Project.  

OCWD has agreed to compensate for the temporary loss of 0.36 acres of low-quality or 
marginal (mixed) coastal sage scrub habitat by establishing 0.36 acres of higher quality 
native habitat in a nearby location. Additionally, the sediment storage site would be 
hydro-seeded after construction, although this area may be disturbed again in the future 
as a stockpile area for a larger sediment removal project that is being considered as 
part of the Prado Basin Ecosystem restoration and water Conservation feasibility Study.  

Nesting season surveys would be conducted beginning in February 2018 and would be 
repeated annually until sediment removal is complete. Additional surveys would be 
completed annually until sediment removal is completed. Additional surveys would be 
conducted immediately prior to site grading in the fall of 2018. In the event that 
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gnatcatchers are identified using the area during nesting season or prior to initial site 
grading, adjustments to the grading operations and, or haul road alignment would be 
incorporated into the project to the extent practicable to further minimize direct impacts 
to coastal sage scrub or other occupied vegetation. Sound attenuation measures can 
also be considered, if appropriate or useful depending on status of Alcoa Dike 
construction. These measures have been included in the Final EIR as BIO-3, BIO-15 
BIO-16 and BIO-17.  

Mitigation Measures  

BIO-3: Once the Sediment Management project is completed areas disturbed by the 
project would be hydro-seeded with mulch, soil binders and native seed mix.  

BIO- 15: Prior to the start of grading activities in the fall of 2018, focused California 
Gnatcatcher Surveys shall be conducted beginning in the month of February 2018 to 
determine the presence of California Gnatcatcher territories. Surveys shall also be 
conducted three days before the start of grading to determine if individual foraging 
gnatcatchers are present. Additional nesting season surveys shall be conducted 
annually through the duration of sediment removal activities.   

BIO-16: In the event gnatcatchers are identified using the area during nesting season or 
prior to initial grading, adjustments to the grading operations and, or haul road 
alignment would be incorporated into the project to the extent practicable to further 
minimize direct impacts to coastal sage scrub or other occupied vegetation. Sound 
attenuation measures can also be considered, if appropriate or useful depending on 
status of Alcoa Dike construction.  

BIO-17: OCWD will restore .36 acres of area with coastal sage scrub on Corps or 
OCWD property that is closest to the sediment storage site.  

FWS #20 (10-20-2017)  

Please provide an addendum with updated vireo and flycatcher survey data from 2016, 
and preferably 2017 as well. The Service notes that one flycatcher was observed in 
2016 between 498 and 505 feet. Figure 9 in EIR/EA indicates one was observed 
between these elevations in 2007 as well. 

FWS #16 (11-13-2017) 

Please provide us with the most recent vireo and flycatcher survey data available for 
Prado Basin. It should include survey data from 2017 it is if available.  

Response 

Vireo and flycatcher data files for 2017 and prior years were provided to the FWS on 
October 25th and 26th.  This information will be included in the Final EIR/EA. 
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Figure 8 shows the 2017 vireo occurrence distribution in Prado Basin.  A revised Table 
33 from the EA/EIR includes year 2017 vireo data (see response to FWS #16 (10-20-
2017)). 

The most recently detected Southwestern Willow Flycatcher in Prado Basin sang for 10 
days in June 2016 along Chino Creek below the Regional Park at or near an elevation 
of 505 ft. with no evidence of nesting. 

FWS #21 (10-20-2017) 
Also please provide in addendum a map showing the sediment removal project overlaid 
onto the correct sucker critical habitat. Surveys for sucker should occur prior to dredging 
or otherwise disturbing in-stream habitat. 

FWS #17 (11-13-2017) 
Please revise the language within the text of the Final EIR/EA, including the effects 
analysis, to describe sucker critical habitat which extends beyond Hamner Avenue into 
Prado Basin, ending at approximately where the discernible Santa Ana River channel 
ends. This area was not included in the EIR/EA. Surveys for sucker should occur prior 
to dredging or otherwise disturbing in-stream habitat.  

Response 
On 11-9-2017, an addendum and revised figure were transmitted by email to the FWS.  
This information will be included in the Final EIR/EA. 

FWS #22 (10-20-2017) 

In BIO 1 from the EIR/EA (BIO 5 in the BA): If the habitat monitoring program indicates 
substantial and prolonged degradation of vegetation between 498 ft. and 505 ft., the 
degraded habitat would be replaced or restored within the same area… Please define 
“substantial”. 

This comment is not repeated in the 11-13-2017 comment letter 
Response 
In this context, substantial considered to be 30% or more loss that is sustained beyond 
the following breeding season. 

FWS #23 (10-20-2017) 
BIO 6 from the EIR/EA is missing from the BA provided.  Please confirm that is to be 
included in the project description.  

This comment is not repeated in the 11-13-2017 comment letter. 
Response 
BIO 6 is included in the monitoring program in EA/EIR for state listed species. 
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Comments in FWS 11-13-2017 letter that were not in FWS 10-20-2017 comments 
FWS #2 (11-13-2017)  
Please discuss how the change in operations will affect the current high turbidity levels 
below the dam, which are indicative of reduced habitat quality for sucker.  

Response 
The additional days of storage of storm water at Prado Dam associated with the 
deviation may reduce the total suspended solids and the turbidity of the water released 
from Prado Dam, since the greater days of storage allows additional sediment 
deposition in Prado Basin.  However, it is unlikely that there will be a measurable 
difference that will affect overall habitat quality in Reach 9.   

The change in release rate from 500 cfs to 350 cfs does not significantly change the 
velocity of the water in the channel in Reach 9 and is not anticipated to affect turbidity in 
Reach 9. 

In the event a 5,000 cfs release rate is needed to release water temporarily held in the 
expanded buffer pool, the duration of a 5,000 cfs release would be longer compared to 
the existing condition.  However, the Corps has a wide range of release rates with the 
Corps’ current operations of the dam. 

The Corps is conducting a study of the sediment transport and geomorphology of the 
SAR (Santa Ana River Sediment and Geomorphology Analysis).  This study, which is 
not associated with the proposed Deviation or Sediment Demonstration project, is 
evaluating sediment transport and will include some analysis of water quality within 
Reach 9. 

FWS #8 & 8a (11-13-2017)  
We are concerned that, in the worst case scenario, all vegetation within Prado Basin 
below 505 feet could be lost to repeated inundation from the year-round deviation for 
water conservation purposes. The Service references Table 1 in the DEIR/EA and the 
Michael Baker International (MBI) Technical Memorandum (JN131276, June 26, 2015), 
Table 6, which represents the proposed alternative (Alternative 2 within the DEIR/EA 
but Alternative 4 within the MBI Memorandum), that is a year-round maximum buffer 
pool water surface elevation of 505 feet, and an average discharge rate of 350 cfs. The 
Service notes that within this table, statistical modelling predicts the average annual 
number of days above 498 feet to be 86, which is an increase from the present 
condition (including the annually approved 350 cfs discharge rate) of 51 days. 

a. While we understand that this is merely a predicted average, it indicates that 
elevations above (the current winter pool elevation maximum of) 498 feet will be 
inundated almost a full quarter of the year. An increase of an average of 51 days 
per year is substantial and may change the vegetation that is currently 
infrequently inundated between 498 and 505 feet during the non-flood season for 
conservation purposes. 
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Response 
We do not agree that the loss of all vegetation within Prado Basin below 505’ is a 
reasonable worst-case scenario for year-round deviation, and especially not for the 
current five year proposal.  Several decades of flood control operations have at times 
required long-term inundation which has resulted in a change in vegetation 
characteristics from pre-dam conditions, but has not caused wholesale vegetation loss.  
Moreover, habitat restoration/mitigation conducted by OCWD has far outpaced any 
habitat loss that has occurred in the lower elevations.  It should also be noted that most 
of the predicted increase in inundation would occur during the dormant season, and the 
monitoring program that is in development will be used to verify that long-term or 
significant habitat loss is not occurring.  

Back-to-back years with significant precipitation have not occurred in the historical 
record (two consecutive years with more than 30 inches of precipitation have not 
occurred in the historical record.  The longest available rainfall record in southern 
California is in Los Angeles; see figure below for Los Angeles annual precipitation).  
This is also the case for the annual precipitation in San Bernardino, for a record 
extending back to 1934. 
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FWS #8b (11-13-2017)  
It is our understanding that the statistical modelling within the referenced memorandum 
only considers the effects due to water conservation, not flood control purposes, but 
please confirm this. 

Response 
Yes, the modeling of the increased days of inundation is for the proposed action to 
increase water conservation through a 5-year deviation.   

FWS #8c (11-13-2017)  
The Service notes that an average 14-day and 16-day increase in inundation of the 
currently allowed pool level of 498 feet, in January and February respectively, is 
substantial. We also note the statement (page E-2-15): “Based on observation from 
OCWD’s ongoing habitat monitoring program, inundation duration of more than 10 days 
within a two week period could adversely affect mulefat and other understory.” The 
combination of the above information leads us to expect a loss of nesting substrate in 
moderate and high rainfall years. This will be exacerbated if Southern California 
receives successive years of heavy rainfall and result in permanent loss of nesting 
substrate as opposed to temporary impacts, as described within the DEIR/EA.  

Response 
As noted in the response for #8 and #8a, consecutive years with more than 30 inches of 
rain have not occurred in the historical record. 

Based on the vireos widespread use of elevations below 505 feet with the existing water 
conservation program and in 2017 with a deviation to 505 feet in place, and the timing 
of the duration such that the additional days of inundation are when the plants are 
dormant, no additional riparian habitat losses are expected from the 5-year deviation.   

FWS #11 (11-13-2017)  
On page E-2-15: “Whenever water levels exceed 498 ft. for more than 10 days within a 
two week period during the flood season, OCWD would work with the Corps to calculate 
how long that water level would have remained above 498 ft. in the absence of water 
conservation operations. To the extent that habitat would have been inundated at least 
10 days within a two week period due to flood control operations alone, it would be 
assumed that any resulting habitat degradation would not be due to water 
conservation.” Please clarify and further explain how the Corps and OCWD will 
separate out the calculations of days and effects due to water conservation versus flood 
control and how that calculation will be applied to changes in the vegetation.  

Response 
The Corps can segregate the days of inundation associated with flood control versus 
the additional days of inundation associated with the 5-year deviation.  This would be 
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done by accounting for the volume of water stored in the buffer pool between 498 feet 
and 505 feet in the flood season and then determining the days required to drain this 
volume of water, accounting for the inflow into the basin (total volume divided by net 
volume released per day, resulting in days of inundation on average over the elevation 
range). The remainder of the analysis would be conducted as described on page E-2-
15. 

On 7-December 2017, the FWS, Corps and OCWD discussed this item in additional 
detail during a conference call.  We discussed that it can be difficult to segregate the 
days of inundation related to flood risk management versus those related to the water 
conservation program.  For example, in December 2010 through early 2011, there were 
restrictions on the Prado release rate due to downstream flow limitations, which resulted 
in a change in the release rate associated with flood risk management.  OCWD stated 
on the conference call that we would analyze this issue during the deviation using a 
combination of actual data collected during the deviation and modeling analyses.  
OCWD and the Corps will work with the FWS to identify the work to be performed. 

FWS Email dated December 4, 2017   
FWS #1 Provide Description of area of where .48 acre of Arundo removal 
occurred 
Response  
OCWD is currently implementing a five year arundo treatment program within a 321 
acre burn area that occurred on OCWD property in April of 2015. The arundo treatment 
program was implemented in May of 2015 and involves three sprays each year within 
the 321 acres burn area over five year period to prevent the re-establishment of arundo. 
As shown on Figure 19, the treated arundo area straddles the proposed project access 
road. The temporary loss of .48 acres of riparian habitat associated with the 
construction of the road would be pre-mitigated with .48 acres within the arundo treated 
area adjacent to the road. Additionally, OCWD would also plant .48 acres of 
cottonwood/willow vegetation along the alignment of the access road, after the project is 
completed. As a result there would be no net loss of nesting habitat. Therefore any 
temporary effects to these species related to habitat removal would not be adverse. 
With OCWD pre-mitigation of .48 acres of habitat and implementation of Mitigation 
Measure BIO-3 and BIO-4 the temporary loss of riparian habitat within the study area 
would be fully compensated.  

FWS #2 Provide Conservation Measures to Minimize Impacts to Suckers during 
Sediment Management  
Response  
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BIO-5: All excavation activities within the wetted channel will occur outside of the Santa 
Ana Sucker spawning season. Sediment removal activities will not occur during fish 
spawning season from March to July.  

BIO- 6: The following measures will be implemented for the Sediment Management 
Project to minimize effects to Santa Ana Suckers  

• During construction and operation of the sediment removal channel a qualified 
biologist will be present to monitor the activities. The biologist will prepare weekly 
reports describing the removal activities, documenting any suckers that occur in 
the sediment removal channel and if the suckers swam away or were injured. A 
qualified biologist in regards to Santa Ana Suckers includes those individuals that 
hold a section 10(a) (1) (A) Recovery Permit. 

• Floating dredge equipment and heavy construction equipment operating in the 
wetted channel shall warm up for at least 10 minutes before removing sediment 
from the river.  

• Prior to and during operation of floating dredge equipment and heavy 
construction equipment, a spill prevention and contingency plan will be prepared 
and implemented. The plan will include measures to prevent or avoid and 
incidental leak or spill, including identification of materials necessary for 
containment and clean up.  

• Vehicles and other equipment will be fueled, cleaned and maintained in 
designated areas, located away from the Santa Ana River to eliminate risk of 
pollution from spills and contamination.  

FWS#3 Provide Proposed Mitigation for Impacts to Gnatcatchers  
Response  
The following mitigation measures are included in the EIR/EA to minimize impacts to 
gnatcatchers.   

BIO-3: Once the Sediment Management project is completed areas disturbed by the 
project would be hydro-seeded with mulch, soil binders and native seed mix.  

BIO- 15: Prior to the start of grading activities in the fall of 2018, focused California 
Gnatcatcher Surveys shall be conducted beginning in the month of February 2018 to 
determine the presence of California Gnatcatcher territories. Surveys shall also be 
conducted three days before the start of grading to determine if individual foraging 
gnatcatchers are present. Additional nesting season surveys shall be conducted 
annually through the duration of sediment removal activities.   

BIO-16: In the event gnatcatchers are identified using the area during nesting season or 
prior to initial grading, adjustments to the grading operations and, or haul road 
alignment would be incorporated into the project to the extent practicable to further 
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minimize direct impacts to coastal sage scrub or other occupied vegetation. Sound 
attenuation measures can also be considered, if appropriate or useful depending on 
status of Alcoa Dike construction.  

BIO-17: OCWD will restore .36 acres of area with coastal sage scrub on Corps or 
OCWD property that is closest to the sediment storage site.  

FWS#4 GIS shapefile for Corps owned lands in Prado 
Response:   
Shapefile provided by Chris Jones. 
FWS #5 – Analysis of shallow habitat (0-14 cm depth) and analysis of shallow 
stream areas greater than 45 cm from water’s edge in Reach 9 
Response:   
OCWD will work with the Corps of Engineers to conduct an analysis of this issue in 
Reach 9 using a combination of actual data collected during the deviation and modeling 
analyses.  OCWD and the Corps will work with the FWS to identify the work to be 
performed
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FWS Email dated December 5, 2017   
FWS first item - Provide proposed location for mitigation if needed (for riparian 
habitat) 
Response 
See additional information provided in response to FWS #9 (11-13-2017) 
FWS second item - Separating effects of water conservation from flood risk 
management 
Response 
See additional information provided in response to FWS #11 (11-13-2017)  
FWS third item – Regarding response to FWS #16 (10-20-2017) 
Response 
See additional information provided in response to FWS #16 (10-20-2017) 
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Updated Effects Table 
 

ISSUE OF CONCERN SPECIES EFFECTS 
DETERMINATION 

BASIS 

1. Planned Deviation:        

1a. Inundation of occupied 
nests or spawning grounds 

Vireo No Effect Planned deviation is limited 
to the non-nesting season.  

  Flycatcher No Effect Planned deviation is limited 
to the non-nesting season. 

  Cuckoo No Effect Planned deviation is limited 
to the non-nesting season. 

  Gnatcatcher No Effect Planned deviation is limited 
to the non-nesting season. 

  Sucker No Effect Planned deviation would 
occur outside of the 
spawning season, and no 
suitable spawning habitat 
occurs between 498' and 
505'. 

1b. Increased days of 
inundation during the 
nesting/spawning season 
resulting in re-distribution of 
individuals or territories 

Vireo Likely to 
Adversely Affect  
Species 
(temporary, not 
substantial) 

Prolonged inundation that 
would extend into the 
nesting season rarely 
occurs.  When this has 
occurred in the past, overall 
vireo populations were 
stable or increased, despite 
the presence of a buffer 
pool.  Also, most territories 
occur above 505'.  

  Flycatcher May Affect, Not 
Likely to 
Adversely Affect 

Few occurrences in Prado 
Basin, but in 2015 and 2016, 
one observed territorial male 
was seen between 498 ft. and 
505 ft.  

  Cuckoo May Affect, Not 
Likely to 
Adversely Affect 

Species last seen in 20111 in 
the Prado basin between 
elevations 498 ft. and 505 ft. 
Only one individual was 
observed.  

  Gnatcatcher No Effect No or limited suitable 
nesting habitat occurs below 
505'.  Prolonged inundation 
that would extend into the 
nesting season rarely 
occurs.  

  Sucker No Effect No suitable spawning habitat 
occurs between 498' and 
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505'. Presence of additional 
water within buffer pool zone 
would not improve or worsen 
conditions for species. 

1c. Effects to critical habitat 
from increased pooling 

Vireo May Affect, Not 
likely to 
Adversely Effect 

Monitoring of vegetation 
changes and replanting or 
restoration of affected areas 
will ensure that the Planned 
Deviation would not degrade 
the value of primary 
constituent elements within 
critical habitat areas located 
in the Prado Basin.  Critical 
habitat in Reach 9 would not 
be affected as water 
conservation would not 
trigger large, erosive 
discharges. 

  Flycatcher May Affect, Not 
likely to 
Adversely Effect 

Monitoring of vegetation 
changes and replanting or 
restoration of affected areas 
will ensure that the Planned 
Deviation would not degrade 
the value of primary 
constituent elements within 
critical habitat areas.  Due to 
the limited number of 
flycatcher in the Basin, the 
species would not be 
affected by temporary 
changes in habitat within the 
buffer pool area. 

  Cuckoo May Affect, Not 
likely to 
Adversely Effect 

Monitoring of vegetation 
changes and replanting or 
restoration of affected areas 
will ensure that the Planned 
Deviation would not degrade 
the value of primary 
constituent elements within 
critical habitat areas.  Due to 
the limited number of cuckoo 
in the Basin, the species 
would not be affected by 
temporary changes in habitat 
within the buffer pool area. 

  Gnatcatcher No Effect to 
Critical Habitat  

No critical habitat occurs 
within Prado Basin.  Critical 
habitat in Reach 9 would not 
be affected as the Planned 
Deviation would not trigger 
large, erosive discharges. 

  Sucker No Effect to Critical habitat in the Prado 
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Critical Habitat  Basin is designated above 
505 ft. The increased pooling 
between 498 ft. and 505 ft. 
would have no effect on 
designated sucker critical 
habitat.  

1d. Effects to critical habitat 
from increased sedimentation 
due to water conservation. 

Vireo No Effect to 
Critical Habitat 

Minor amount of increased 
sedimentation in basin 
(estimated 3,500 cubic 
yards/year, spread over 
basin at a depth of 0.001 ft. 
/year) would not 
substantially reduce 
biological values of critical 
habitat.  Nevertheless, 
OCWD has agreed to remove 
120,000 cy from the basin 
which would exceed the 
amount of increased 
sedimentation associated 
with the Planned Deviation.  
In addition, monitoring of 
vegetation changes and 
replanting or restoration of 
affected areas will ensure 
that the Planned Deviation 
would not degrade the value 
of primary constituent 
elements within critical 
habitat areas. 

  Flycatcher No Effect to 
Critical Habitat  

Same as above. 

  Cuckoo No Effect to 
Critical Habitat 

Same as above. 

  Gnatcatcher 
No Effect to 
Critical 
Habitat  

Minor amount of increased 
sedimentation in basin 
would have no effect on 
critical habitat for 
gnatcatcher in Reach 9. 

  Sucker - 
Upstream 

No Effect to 
Critical Habitat  

Modeling demonstrates that 
no effect would occur to the 
gradient of the river 
upstream of 505', and 
therefore no effect would 
occur to Santa Ana sucker 
critical habitat upstream of 
Prado Basin.  Nevertheless, 
OCWD has agreed to remove 
20,000 cy of sediment from 
the basin which would 
exceed the amount of 
increased sedimentation 
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associated with the Planned 
Deviation. 

  Sucker - 
Downstream 
(Reach 9) 

No Effect to 
Critical Habitat 

Critical habitat in Reach 9 
would not be affected as the 
Planned Deviation would not 
trigger large, erosive 
discharges 

1e: Affects to species from 
sediment removal at OCWD 
Diversion Channel (Evaluated 
in USFWS Biological Opinion 
FWS-WRIV-11B0269-12F0166) 

   

1d: Affects to critical habitat  
from sediment removal at 
OCWD Diversion Channel 
(Evaluated in USFWS 
Biological Opinion FWS-WRIV-
11B0269-12F0166) 

   

2. Sediment Removal 
Demonstration Project 

      

2a. Effects to species and 
critical habitat from 
construction of sediment 
removal channel and access 
road. 

Vireo Species  

My Affect, Not 
Likely to 
Adversely Affect  

Critical Habitat  

May Affect, Not 
Likely to 
Adversely Affect  

Species  

Activity would occur outside 
of the nesting season.   

Critical Habitat  

Temporary removal of 0.48 
acres of native riparian 
habitat. Impacts to habitat 
have been pre-mitigated by 
OCWD (restoration of a 0.48 
acre arundo infested parcel 
near the action area has 
been completed), and 
temporarily affected areas 
will be re-planted after the 
demonstration project is 
complete.  Vegetation and 
sediment removal will occur 
outside of the nesting 
season. 

  Flycatcher Species  

My Affect, Not 
Likely to 
Adversely Affect  

Critical Habitat  

May Affect, Not 
Likely to 
Adversely Affect  

Species  

Flycatchers are known not to 
occur in the immediate 
project area. Activity would 
occur outside of the nesting 
season.   

Critical Habitat  

Impacts to habitat have been 
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pre-mitigated as discussed 
above; temporarily affected 
areas will be revegetated;  

  Cuckoo Species  

My Affect, Not 
Likely to 
Adversely Affect  
Critical Habitat  

May Affect, Not 
Likely to 
Adversely Affect  

Species  

Cuckoos are not known to 
occur in the immediate 
project area. Activity would 
occur outside of the nesting 
season.   

Critical Habitat 

Impacts to habitat have been 
pre-mitigated as discussed 
above; temporarily affected 
areas will be revegetated; 
and  

  Gnatcatcher Species  

No Effect  
Critical Habitat  

No Effect  

Species  

Gnatcatchers are not known 
to occur in the immediate 
area of the sediment removal 
channel or access road. 
Activity would occur outside 
of nesting season. 

Critical Habitat 
Suitable habitat for the 
gnatcatcher will not be 
affected by construction of 
the sediment removal 
channel or access road.  

  Sucker Species  

May Affect  
Critical Habitat  

May Effect, Not 
Likely to 
Adversely Affect  

Species  

Although sediment removal 
activities would occur 
outside of the spawning 
season, and suitable 
spawning habitat is not 
present within the work area 
limit, there is a possibility 
that suckers could be 
harmed by sediment removal 
activities. Measures will be 
taken at the beginning of the 
work day to let the engine 
run for at least 5 minutes 
before operating the dredge 
or heavy equipment within 
the wetted channel to 
discourage suckers from 
entering the removal area.  

Critical Habitat 
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Suitable spawning habitat for 
sucker will not be affected. 
The anticipated head cut 
may expose a gravel bed 
directly upstream of the 
project, which would be a 
beneficial effect to sucker 
critical habitat.  

2b. species and critical habitat  
from construction of sediment 
storage site 

Gnatcatcher  Species  

May Affect   

Critical Habitat  

No Effect 

Species  

A November 2017 survey 
detected the presence of 
Gnatcatchers possibly 
dispersing through the 
OCWD proposed sediment 
storage site. Potential 
adverse effect if nesting 
occurs during time period of 
sediment 
stockpiling/removal, or as 
cumulative effect due to 
concurrent construction of 
Alcoa Dike. Assume 2 pair 
may be affected.  

Surveys will be conducted to 
determine if nesting is 
occurring and avoidance 
measures are needed (i.e. 
adjust road alignment or 
utilization of sound 
attenuation measures). 
Vegetation impacts will be 
mitigated.  
Critical Habitat 

High quality habitat for the 
gnatcatcher will not be 
affected, impacts to native 
vegetation will be mitigated 
and the work area will be 
restored. 

 Vireo Species  

No Effect  

Critical Habitat 

No Effect 

The site lacks suitable 
habitat  

 Flycatcher Species  

No Effect  

Critical Habitat 

No Effect 

The site lacks suitable 
habitat 
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 Cuckoo Species  

No Effect  

Critical Habitat 

No Effect 

The site lacks suitable 
habitat 

3. Cumulative effects    

  No additional 
cumulative 
effects would 
occur from 
implementation of 
both the Planned 
Deviation and the 
Sediment 
Removal 
Demonstration 
Project. 
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SECTION 1.0 MITIGATION MONITORING PROGRAM 

1.1 Introduction  
The following is a Mitigation Monitoring Report Program (MMRP) for the Orange County 
Water District Five year (2018 to 2023) Deviation to the Prado Dam Water Control Plan 
and Sediment Management Demonstration Project prepared pursuant to Section 15097 
of the CEQA Guidelines and Section 21081.6 of the Public Resources Code. This 
MMRP lists all applicable mitigation measures from the Draft Environmental Impact 
Report/Environmental Assessment (Draft (EIR/EA) for the Orange County Water District 
Five year (2018 to 2023) Deviation to the Prado Dam Water Control Plan and Sediment 
Management Demonstration Project. The appropriate timing of implementation and 
responsible party are identified to ensure proper enforcement of the mitigation 
measures from the Draft EIR/EA.  

1.2 Project Description  
Project Location  

The project area is located within the Prado Basin within western Riverside County.  

Project Description 

The Project involves Five Year Deviation to the Prado Dam Water Control Plan and 
Sediment Management Demonstration Project 

Project Objectives  

• Increase the elevation of the Prado Dam buffer pool during the flood season for 
five years to allow up to 10,500 acre feet of additional temporary storm water 
capture capacity.   

• Implement a sediment management demonstration project that would explore dry 
heavy equipment excavation methods and hydraulic dredging methods to 
remove up to 120,000 cubic yards sediment from the Prado Basin to help collect 
data, evaluate and plan for a future long-term sediment management program 
within the Prado Basin. 

1.3 Development of Mitigation Monitoring Reporting Program  
The basic elements of the Mitigation Monitoring and Reporting Program are the 
mitigation measures identified by each impact category addressed in Section 4.0 of the 
Draft EIR/EA. The development of the program was based on the following procedures 
necessary to initiate and complete the monitoring process.  

• Identification of the key periods and events in the project implementation 
schedule. 



• Identification of the key personnel and agencies responsible for environmental 
monitoring. 

• Monitoring of the implementation of the mitigation measures and documentation 
that the measures have been properly and thoroughly implemented. 

• Development of the written document on the implementation of all the mitigation 
measures, identification of any areas of non-compliance, and proposed activities 
to bring the project into compliance with the mitigation monitoring and reporting 
program. 

1.4 Requirement to Approve and Implement Mitigation Monitoring Plan  
The OCWD has the authority to require and enforce the provisions of California 
Resource Code Section 21081.6. The OCWD will be responsible for approving the 
Mitigation Monitoring and Reporting Program and for preparing the written report 
documenting the implementation of project mitigation measures. 

Table 1 summarizes the mitigation measures that have been adopted for the Project, 
specifies the timing for implementation of each measure and identifies the responsible 
parties for ensuring implementation and the satisfactory completion of each measure. 
The procedures for implementing the Mitigation Monitoring and Reporting Program are: 

Monitoring Procedures 

1.   An Environmental Monitor, appointed by OCWD, will be responsible for coordinating 
review of project plans and activities, the construction site, and/or operations to ensure 
that the mitigation measures are properly and thoroughly implemented through the 
course of the project. 

2.   Written documentation that each mitigation measure in Table 2 has been 
implemented will be prepared. This documentation can be on an OCWD mitigation 
monitoring checklist or a similar form that clearly indicates the timing or schedule for 
implementation, whether the measure has, in fact, been implemented, or in the case of 
measures that are ongoing, that a process has been developed to ensure continued 
implementation of the measure. 

Reporting Procedures 

1.   The Environmental Monitor appointed by OCWD on this project will be responsible 
for periodically reviewing the program in Table 1 with the OCWD Environmental 
Compliance Advisor. 

2.   The Environmental Monitor will prepare a written report for the OCWD documenting 
the completion of the implementation of all the mitigation measures. For those 
measures not implemented or for activities that do not fully comply with mitigation 
measures included in Table 1, an explanation of the areas of noncompliance will be 



prepared, including a proposal to bring those elements of the project into compliance 
with the Mitigation Monitoring and Reporting Program. 

The following table will be used by the Project Manager to enforce mitigation measures 
during each phase of the Project pursuant to Section 15097 of the State CEQA Statues 
and Guidelines and Public Resources Code Section 21081.6.   

Table 1 Five Year Planned Deviation to Prado Dam Water Control Plan and 
Sediment Management Demonstration Project 

Mitigation Monitoring Program 
 

Mitigation Measure  Responsible for 
Implementation  

Monitoring  Verification  

Biology 

BIO-1 To measure effects associated 
with the Planned Deviation a Habitat 
Monitoring Program will be prepared and 
implemented. The Habitat Monitoring 
Plan will be prepared by OCWD in 
coordination with the Corps, USGS and 
the Service and will include a statistically 
robust sampling method to measure and 
analyze effects of inundation on riparian 
vegetation. The vegetation will be 
monitored annually for signs of 
degradation. If the habitat monitoring 
program indicates substantial changes 
(>30 percent loss of foliage) and 
prolonged degradation of vegetation 
between 498 and 505 feet, the degraded 
habitat will be restored within the same 
area if possible, within two years after the 
30 percent degradation trigger is 
detected. Restoration can either occur 
through natural recruitment, non-native 
removal, active planting or some 
combination. If the degraded habitat 
does not recover within that 2-year 
timeframe, OCWD will plant and/or 
restore the same amount of vegetation 
(equal in size to the degraded area) on 
OCWD property that has been identified 
and is currently being treated to prevent 
the re-establishment of Arundo, and they 
will continue to maintain this area for a 5-
year period. A 10-acre treatment area 
has been identified for any off-site 
mitigation that may be required. 
Additional OCWD property will be 
identified and restored as needed if 
habitat degradation related to the 

OCWD During 
Implementation   

 



proposed 5-year Deviation exceeds 10 
acres.  

BIO-2: All vegetation removal and 
sediment removal activities for the 
Sediment Management Demonstration 
Project will be conducted between 
September 16 and February 28, outside 
of the bird nesting season. Vegetation 
removal may begin in the month of 
August provided the area is surveyed by 
a qualified biologist in advance of 
vegetation clearing activities and the 
qualified biologist determines that no 
nesting birds are present within 500 feet 
of the vegetation removal areas.  

OCWD During 
Construction  

 

BIO-3: Once the Sediment Management 
Demonstration Project and unrelated 
Alcoa Dike Project are completed, 
OCWD and Corps will regrade and return 
the sediment storage site to its pre-
project contours and hydro-seed it with 
native seed mix to encourage native 
vegetation growth and minimize slope 
erosion.  

OCWD  After Project 
Completion 

 

BIO-4: OCWD will restore native riparian 
habitat along the alignment of the entire 
after the Sediment Management 
Demonstration Project is completed, 
including areas that currently contain 
Arundo and weed it for a five year period. 

OCWD After Project 
Completion 

 

BIO- 5:  During construction and 
operation of the sediment removal 
channel a qualified biologist will be 
present to monitor the activities. A 
qualified biologist is defined as an 
individual that holds a current 10(a)(1)(A) 
recovery permit for the Santa Ana 
Sucker. This individual or any other 
project biologist can stop dredging 
activities at any time if impacts to native 
aquatic species are observed. If impacts 
to Santa Ana Sucker occur, the Service 
will be contacted immediately to 
determine if additional measures to 
further minimize project impacts are 
needed or if re-initiation of consultation is 
necessary. Suction dredging will not 
proceed until the Service is contacted 
and a determination is made on how to 
proceed. The qualified biologist will 
prepare weekly reports describing the 
sediment removal activities. These 

OCWD During 
Construction 

 



reports will 
• Document any sucker that is 

observed in the sediment 
removal channel. 

• Document behavior of any fish 
observed in the project area, not 
only sucker, before and during 
sediment removal activities.  

• Record the circumstances and 
numbers of any fish observed to 
be wounded or killed during 
sediment removal activities. Any 
sucker killed or found dead will 
be preserved in 95 percent 
ethanol and submitted to an 
approved depository.  

BIO-6: Floating dredge equipment and 
heavy construction equipment operating 
in the wetted channel shall warm up (run 
idle) for a minimum of 10 minutes before 
initiating the suction dredge to begin 
removing sediment from the river. During 
this time the qualified biologist will record 
observations of any fish in the work area 
and when complete, but not less than 10 
minutes after initiating startup noise, will 
signal the dredge operator to initiate 
suction dredging activities.  

OCWD  During 
Construction  

 

BIO-7: Prior to and during operation of 
floating dredge equipment and heavy 
construction equipment, a spill 
prevention and contingency plan will be 
prepared and implemented. The plan will 
include measures to prevent or avoid and 
incidental leak or spill, including 
identification of materials necessary for 
containment and clean up.  

OCWD  During 
Construction 

 

BIO-8: Vehicles and other equipment will 
be fueled, cleaned and maintained in 
designated areas, located away from the 
Santa Ana River to eliminate risk of 
pollution from spills and contamination.  

OCWD During  
Construction 

 

BIO-9: All excavation activities within the 
wetted channel for the Sediment 
Management Demonstration Project will 
occur between August 1 and January 15, 
outside of the Santa Ana Sucker 
spawning season or any day that falls 
outside of the bird nesting season and 
when a qualified biologist determines that 

OCWD Prior to 
Construction 

 



no native larva fishes are present in the 
work area. Excavation may continue 
between January 15 and February 14 if 
larval fish surveys are conducted by a 
qualified biologist each morning prior to 
the startup of the suction dredge and 
none are detected. A larva fish survey is 
defined as walking the stream margin 
and thoroughly searching appropriate 
larval habitat (shallow, low velocity edge 
or backwater stream margin with silt or 
sand substrate) for larval fish. If any 
native larval fish are observed in the 
project work area and species identity 
cannot be determined in the field the 
biologist will assume the larva fish is /are 
Santa Ana Sucker and contact the 
Service for assistance. No work will be 
allowed in the wetted channel until 
species identify is confirmed and it is 
determined that larva sucker will not be 
affected.  

BIO-10: To avoid impacts to wildlife 
species, prior to any ground disturbing 
activities, during operation and during 
demobilization of construction 
equipment, a qualified biologist will 
conduct a pre-construction sweep of the 
project site for wildlife species. During 
these surveys the biologist will 1) inspect 
the project site for any special status 
wildlife species and prepare a list of 
species observed and record their 
activity during construction and operation 
of the project, 2) ensuring that habitats 
within the construction activity impact 
area are not occupied by special status 
species and the quality of that habitat is 
maintained, 3) in the event of the 
discovery of a special status species the 
onsite biologist will  determine if the 
construction activity will cause adverse 
impacts and 4) if it is determined that the 
project activity will have the potential to 
adversely affect special status species 
and no other measures are available to 
avoid adverse impacts the project activity 
would cease until consultation with 
USFWS can be completed.  

OCWD During 
Construction 

 

BIO-11: Construction personnel for the 
Sediment Management Demonstration 
Project will utilize designated access 
roads or previously disturbed areas to 
reach the Sediment Demonstration 

OCWD During 
Construction 

 



Project area to stage vehicles and 
equipment.  

BIO-12: Prior to removal of vegetation for 
the Sediment Management 
Demonstration Project, access routes in 
and out of the Sediment Management 
Demonstration project area will be 
flagged.  

OCWD During 
Construction  

 

 BIO-13: Unpaved areas of the Sediment 
Management Demonstration Project will 
be watered as needed to control dust on 
a continual basis.  

OCWD During 
Construction 

 

BIO-14: All construction, site disturbance 
and vegetation removal for the Sediment 
Management Demonstration Project will 
be located within the delineated 
construction boundaries. The storage of 
equipment and materials, temporary 
stockpiling of soil would be located within 
designated areas outside of habitat 
areas. Existing storage areas and 
stockpile area would be delineated on 
Sediment Management Demonstration 
Project plans.  

OCWD Prior to 
Construction  

 

BIO-15: Areas to remain undisturbed by 
the Sediment Management 
Demonstration Project will be clearly 
flagged or otherwise delineated prior to 
construction activities. OCWD will be 
onsite to monitor all activities that result 
in the removal of sediment or vegetation 
and will ensure that these activities do 
not encroach into the delineated areas. 
OCWD will have the authority to halt the 
Sediment Management Demonstration 
Project activities if occurring inside 
delineated areas.  

OCWD Prior to 
Construction 

 

BIO-16: The Sediment Management 
Demonstration Project footprint will be 
maintained free of woody non-native, 
invasive plants for the duration of the 
project. During construction, adjacent 
vegetation would be monitored by 
OCWD for signs of plant stress.  

OCWD During 
Implementation 
Project 

 

BIO- 17: Prior to the start of grading 
activities in the fall of 2018, in the 
stockpile area and portion of the haul 
route that is outside of riparian 
vegetation, focused gnatcatcher surveys 
be conducted beginning in the month of 
February 2018 to determine the 
presence of California Gnatcatcher 

OCWD During 
Implementation 
Project   

 



territories.  

• Surveys will include the 
identification of nearby habitat 
that gnatcatchers may move to 
or utilize once construction 
activities start. The qualified 
biologist will report on whether 
this nearby habitat is already 
occupied by gnatcatchers.  

• Surveys shall also be conducted 
three days before the start of 
grading to determine if individual 
foraging gnatcatchers are 
present.  

• Additional nesting season 
surveys will be conducted 
annually through the duration of 
sediment removal activities.   

• Results of pre-construction, 
nesting, and pre-grading surveys 
will be reported to the Service in 
a quarterly report.  

• In the event gnatcatchers are 
identified in the stockpile area or 
haul route during nesting season 
or prior to initial grading, 
adjustments to the grading 
operations and/or haul road 
alignment will be incorporated 
into the project to the extent 
practicable to further minimize 
direct impacts to coastal sage 
scrub or other occupied 
vegetation. Sound attenuation 
measures may also be 
considered, if appropriate or 
useful depending on status of 
Alcoa Dike construction.  

BIO-18: OCWD will restore .36 acres of 
area with coastal sage scrub on OCWD 
property that was previously restored to 
replace the mixed coastal sage scrub 
removed by the project. is closest to the 
sediment storage site.  

OCWD After Construction   

BIO-19: A litter control program will be 
implemented during construction of the 
Sediment Management Demonstration 

OCWD  During 
implementation 

 



project to eliminate the accumulation of 
trash. Trash shall be removed from trash 
receptacles at the end of each work day 
to discourage wildlife movement into 
work areas.   

Project  

BIO-20: The configuration of the work 
area at the Sediment Management 
Demonstration Project sediment storage 
site will be designed so when it is not in 
operation it would allow for wildlife 
movement. Such design measures will 
include reducing the slope and height of 
stockpiled sediment and providing 
adequate spacing between sediment 
stockpiles and settling ponds. 

OCWD During 
implementation 
Project 

 

Environmental Commitment BIO 19: 
Proposed and existing roads will be 
made available to Northwest Mosquito 
and Vector Control District personnel for 
the purpose of inspections and 
treatments to abate mosquito breeding.  

OCWD During 
implementation 
Project  

 

Environmental Commitment BIO-20: 
OCWD will coordinate with Northwest 
Mosquito and Vector Control District 
personnel to allow access through the 
project area for the purpose of 
inspections and treatments to abate 
mosquito breeding.  

OCWD During 
implementation 
Project 

 

Environmental Commitment BIO-21: 
During clearing of Vegetation from the 
sediment removal channel, OCWD will 
eradicate 13.05 acres of arundo from 
Prado Basin and maintain the area weed 
free over the course of the Sediment 
Management Demonstration Project.  

OCWD During 
implementation 
Project 

 

Environmental Commitment BIO-22: 
Prior to construction activities for the 
Sediment Management Demonstration 
Project, a qualified biologist approved 
PSFWO will conduct training for all 
construction personnel. The training will 
focus on required conservation measures 
and conditions of regulatory agency 
permits and approvals. The training will 
also include all of the sensitive species 
and habitat potentially present and 
adjacent to the Sediment Management 
Demonstration Project area.  

OCWD Prior to 
Construction  

 

Environmental Commitment BIO-23: OCWD  Prior to  



OCWD and the Corps, in coordination 
with USGS and the Service will develop 
and implement a statistically robust 
sampling method to measure and 
analyze effects of inundation on riparian 
vegetation especially the understory. If 
the habitat monitoring program indicates 
substantial (>30 percent loss of foliage) 
and prolonged (2 years) degradation of 
vegetation between 498 and 505 feet, 
the degraded habitat will be replaced or 
restored within a 10 acre area that 
OCWD has identified and is currently 
treating to prevent the re-establishment 
of Arundo which was burned in a 
previous fire. The 10-acre Arundo 
treatment area would continue to be 
managed as for 5 years using non-native 
plant control to allow natural vegetation 
recruitment as advance mitigation for any 
identified impacts from the Five Year 
Deviation. If monitoring activities 
indicates that more than 10 acres are 
affected, additional area in the fire 
footprint, additional area in the fire 
footprint will be identified and managed 
as mitigation following the same process 
and timeframes as stated above.  

Construction and 
During 
Implementation  

Environmental Commitment BIO-24: 
OCWD in coordination with Corps, USGS 
and the Service, a statistically robust 
sampling method to measure and 
analyze effects of inundated habitat on 
vireo that nest in flooded or otherwise 
degraded territories (as defined by the 
aforementioned habitat monitoring 
program. Data collected will include 
number of territories within the 
flooded/degraded habitats, number/rate 
of pairing, height of nest above ground, 
number/rate of failed nesting attempts 
among pairs, and number/rate of fledged 
chicks. This information will be looked at 
in the context of inundation patterns and 
used to inform effects analyses for 
expected, future water conservation 
operations.  

OCWD During 
implementation 
Project 

 

Environmental Commitment BIO-25: 
OCWD and the Corps will continue to 
implement a substrate/gradient 
monitoring study upstream, as well as a 
water quality monitoring program, which 
will help inform the evaluation of a 
proposed permanent deviation from the 

OCWD During 
Implementation  

 



existing water control plan.  
Cultural Resources 

Environmental Commitment CR-1: A 
qualified Archaeologist shall be retained 
to examine any archaeological resources 
discovered during any project activities. 
The Archaeologist shall establish, in 
cooperation with the applicant, 
procedures for temporary halting or 
redirecting work, if any is ongoing, to 
permit the sampling, identification, and 
evaluation of cultural resources, as 
appropriate. If the archaeological 
resources are found to be significant, the 
Archaeologist shall determine 
appropriate actions, in cooperation with 
the applicant, for exploration and/or 
salvage. Significant sites that cannot be 
avoided will require data recovery 
measures and shall be completed upon 
approval of Data Recovery Plan.  

OCWD Prior to 
Construction  

 

CR-2:.In the event that historical or 
archaeological resources are uncovered 
USACE Archeology staff would be 
notified within 24 hours. All work will be 
suspended in work areas where potential 
cultural resources are discovered. 
Construction activity in the area 
surrounding the potential cultural 
resources will be discontinued until the 
USACE re-authorizes project 
construction.  The Corps shall follow the 
steps outlined in 36 CFR 800.13, post 
review discoveries.  
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CR-3: Project-related earth disturbance 
has the potential to unearth previously 
undiscovered human remains, resulting 
in a potentially significant impact. If 
human remains are encountered during 
excavation activities, all work will halt and 
the County Coroner will be notified 
(California Public Resources Code 
§5097.98). The Coroner will determine 
whether the remains are of forensic 
interest. If the Coroner determines that 
the remains are prehistoric, s/he will 
contact the Native American Heritage 
Commission (NAHC). The NAHC will be 
responsible for designating the most 
likely descendant (MLD), who will be 
responsible for the ultimate disposition of 
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the remains, as required by Section 
7050.5 of the California Health and 
Safety Code. The MLD will make his/her 
recommendation within 48 hours of being 
granted access to the site. The MLD’s 
recommendation will be followed if 
feasible, and may include scientific 
removal and non-destructive analysis of 
the human remains and any items 
associated with Native American burials 
(California Health and Safety Code 
§7050.5). If the landowner rejects the 
MLD’s recommendations, the landowner 
will rebury the remains with appropriate 
dignity on the property in a location that 
will not be subject to further subsurface 
disturbance (California Public Resources 
Code §5097.98). 

Environmental Commitment CR-4: A 
qualified Paleontologist will be notified 
and retained when earth-moving 
activities are anticipated to impact 
undisturbed deposits in the Older 
Quaternary Alluvium on the project site.  
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Geology/Soils  

GEO-1: Prior to the start of construction 
OCWD shall obtain coverage under the 
General Construction Permit by the State 
Water Resources Control Board and in 
compliance with the permit shall file a 
Notice of Intent with the Regional Water 
Quality Control Board and prepare and 
implement Storm Water Pollution 
Prevention Plan.  
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GEO-2: During sediment removal 
activities Best Management Practices will 
be implemented, including but not limited 
to installation of silt fencing, fiber rolls, 
erosion control blankets and use of 
rumble racks to prevent offsite 
transporting of sediment from 
construction vehicles.  
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Hazards 

HAZ-1: During construction and operation 
of the project all local, state and federal 
regulations will be complied with 
regarding to the transportation, handling, 
and storage of hazardous substances.  
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HAZ-2: At each work area involving the 
operation of heavy equipment and 
handling and storage of hazardous 
substances, a Hazardous Material Spill 
Prevention Plan will be prepared. The 
Hazardous Material Spill Prevention Plan 
shall contain contingency plans in the 
event of an accidental release into the 
environment. 
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HAZ-3: Prior to the start of construction 
OCWD will prepare and Emergency 
Evacuation Plan that contains procedures 
for the demobilization of construction 
equipment and evacuation of personnel 
from the study area in the event of a 
pending significant storm event or other 
emergency that jeopardizes the safety of 
personnel or equipment.  
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Traffic/Transportation  

T-1: To minimize traffic impacts within the 
study area the following truck hauling 
coordination measures will be 
implemented. 1. Provide the County of 
Riverside, City of Corona, and California 
Department of Transportation the detailed 
project descriptions which include: 

• Identify hours of 
construction and hours for 
deliveries. 

• Identify haul routes. 
• Identify location of staff 

parking for the construction 
period. 

• Identify the location of 
material storage. 

• Details for the work at 
site access locations. 

2. The project will develop a 
procedure to notify the following 
agencies and public: 

• Emergency services 
affected by construction 
in the study area of 
possible lane and local 
access closures and the 
potential for traffic delays 
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during construction. 
• The City of Corona 

Traffic management 
Center to assist in 
moderating congestion 
on local streets. 

• Corona Norco unified 
School District of 
possible temporary traffic 
congestion. 

• Transit providers of 
possible temporary traffic 
congestion 

• The community at-large 
of the construction limits/duration 
and timing 

3. The project will schedule receipt 
of construction materials during 
non‐peak travel periods (9:15 AM 
to 3:45 PM), to the extent 
possible. 

4. The project will require the 
construction workers to park on 
the predetermined off-street 
parking area specified by the 
applicant. 

5. The project will work with the City 
of Corona Engineer and Traffic 
Management Center to identify days of 
heavy truck traffic volumes on roadways 
within the City. Because of the heavy 
directionality of traffic flow and the City’s 
ability to manage traffic 

Tribal Resources     

Environmental Commitment CR-5: 
Prior to start of any ground-disturbing 
activities, a Native American monitor will 
observe all ground-disturbing activities. 
The monitor shall be obtained from a 
Tribe that is traditionally and culturally 
affiliated with the area, according the 
NAHC list. The monitor shall be 
empowered to halt or redirect ground-
disturbing activities away from the vicinity 
of a discovery until the qualified 
archaeologist has evaluated the discovery 
and determined appropriate treatment. 

   



Monitoring may be reduced or 
discontinued, based on observations of 
subsurface soil stratigraphy and/or the 
presence of older C-horizon deposits. 
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