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PART I: GROUNDWATER CONDITIONS 
 
Section 25 of the OCWD Act requires that OCWD order an annual investigation to report on 
the groundwater conditions within the District’s boundaries.  A summary of the 
groundwater conditions for the water year covering July 1, 2017 to June 30, 2018 is as 
follows. 
 

GROUNDWATER CONDITIONS 
2017-18 SUMMARY OF FINDINGS 

 
1. Groundwater production (including the In-Lieu Program) totaled 310,025 acre-feet 

(AF) for the 2017-18 water year. 
 

2. Groundwater stored in the basin increased by 51,000 AF for the 2017-18 water year.  
 

3. Accumulated Overdraft1 on June 30, 2018 was 277,000 AF.2 
 
4. Annual Overdraft was 195,000 AF for the 2017-18 water year.  
 

5. Average Annual Overdraft3 for the immediate past five water years (2013-14 
through 2017-18) was 159,600 AF. 

 

6. Projected Annual Overdraft3 for the current 2018-19 water year is 108,000 AF. 
 

7. Projected Annual Overdraft3 for the ensuing 2019-20 water year is 146,000 AF. 
 

8. Projected Accumulated Overdraft2 on June 30, 2019 is 235,000 AF. 
 

9. Under the provisions of Section 27 of the District Act, a portion of the 2019-20 
Replenishment Assessment (RA) could be equal to an amount necessary to 
purchase up to 187,000 AF of replenishment water.4 

 
1 Accumulated overdraft was calculated using OCWD’s three-layer storage change methodology adopted on March 21, 
2007 and the associated new benchmark for full-basin conditions.  Water year 2005-06 was the first year this 
methodology was used. Additional explanation can be found in the report on “Evaluation of Orange County 
Groundwater Basin Storage and Operational Strategy” by OCWD in 2007.  

 
2  Water from the Metropolitan Water District of Southern California Long-Term Groundwater Storage Program was 
included as part of the total stored water in determining the basin’s accumulated overdraft. 

 
3 Annual overdraft is defined in the District Act as “the quantity, determined by the Board of Directors, by which the 
production of groundwater supplies within said District during the water year exceeds the natural replenishment of such 
groundwater supplies in such water year.”  

 
4  Determined by adding the five-year average annual overdraft (159,600 AF) to one-tenth of the accumulated overdraft 
(277,000 AF) which results in the following:  

  159,600 AF + [(277,000 AF) x 0.10] = 187,300 AF (or 187,000 AF when rounded). 
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methodology that had been developed, tested, and documented for calculating 
accumulated overdraft and storage change based on a three-aquifer layer approach.  
Furthermore, the report provided the basis for calculating accumulated overdraft using a 
new full-basin benchmark that was developed for each of the three aquifer layers, which 
in effect replaces the traditional single-layer full benchmark of 1969.   
 
The annual analysis of basin storage change and accumulated overdraft for water year 
2017-18 has been completed.  Based on the three-layer methodology, an accumulated 
overdraft of 277,000 AF was calculated for the water year ending June 30, 2018.  The 
accumulated overdraft for the prior water year ending June 30, 2017 was 328,000 AF (also 
calculated using the three-layer storage method).  Therefore, an annual increase of 51,000 
AF (reported earlier herein this report) in stored groundwater was calculated as the 
difference between the June 2017 and June 2018 accumulated overdrafts.      
 
Figure 3 shows the accumulated basin overdraft quantities for the period 1978 through 
2018. 

 
FIGURE 3.  Accumulated Basin Overdraft 

 
The accumulated overdraft for the current water year ending on June 30, 2019 is projected 
to be 235,000 AF.  The annual overdraft is estimated to be 108,000 AF.  This quantity is 
based on assumed annual groundwater production of approximately 313,000 AF for the 
current water year (including groundwater pumping within the BPP, In-Lieu Program 
water, groundwater pumped above the BPP from water quality improvement projects and 
MWD Groundwater Storage Program extractions) and that natural replenishment 
(including captured SAR flows and incidental recharge) is estimated to be approximately 
205,000 AF for the basin under average rainfall conditions. In addition, GWRS production 
is projected to reach 98,000 AF. 
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Projected annual overdraft for the ensuing water year 2019-20 is estimated to be 146,000 
AF.  This estimate is based on the assumption that total annual groundwater production 
for the ensuing water year will be 328,000 AF, a figure that is based upon an assumed BPP 
of 77 percent and includes 24,000 AF of production above the BPP from water quality 
improvement projects (discussed further in the subsequent section entitled Recommended 
Basin Production Percentage). The natural replenishment is estimated to be 182,000 AF 
(average of last five years) under average rainfall conditions, and the GWRS production is 
projected to be 103,000 AF.  
 
OCWD, MWD, the Municipal Water District of Orange County (MWDOC) and 
participating producers approved the funding agreement for the MWD Long-Term 
Groundwater Storage Program on June 25, 2003.  This conjunctive use program (also 
informally referred to as MWD CUP) provides for MWD to store up to 66,000 AF in the 
OCWD groundwater basin to be pumped (less basin losses) by participating producers in 
place of receiving imported supplies during water shortage events.  A compensation 
package from MWD was included in the agreement to build eight new groundwater 
production wells, improvements to the seawater intrusion barrier, construction of the 
Diemer Bypass Pipeline and an annual administrative fee.  The preferred means to store 
water in the MWD storage account has been through the In-Lieu deliveries to 
participating groundwater producers. Water into the MWD storage account has also been 
conducted through direct replenishment utilizing OCWD Forebay recharge basins. In any 
event, the water stored or extracted by MWD is considered as MWD supply and not 
groundwater production. There was no MWD CUP water stored or extracted in water 
year 2017-18. However, the remaining 1,730 AF of MWD CUP water stored in the basin 
was purchased by OCWD leaving a balance of zero AF in the MWD CUP account at the 
end of the water year. The annual quantities and cumulative totals of MWD water stored 
since the inception of the program are shown in Appendix 4.  It is important to note that 
the reported quantities do not include pumping extractions from the account or basin 
losses. 
 

REPLENISHMENT RECOMMENDATION 
 
Section 27(b) of the District Act states the following: 
 
“The total of the replenishment assessment levied in any year shall not exceed an amount of money 
found to be necessary to purchase sufficient water to replenish the average annual overdraft for the 
immediate past five water years plus an additional amount of water sufficient to eliminate over a 
period of not less than 10 years nor more than 20 years, the accumulated overdraft, plus an amount 
of money to pay the costs of initiating, carrying on, and completing any of the powers, projects and 
purposes for which this district is organized.” 
 
Based upon Section 27(b), that portion of the RA that is used for water purchases for the 
ensuing water year 2019-20 is limited to the amount needed to purchase 187,000 AF as 
calculated below: 
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Five-year (7/1/2013 through 6/30/2018) Average Annual Overdraft*   = 159,600 AF 
Accumulated Overdraft (End of Water Year 2017-18)        = 277,000 AF 
Assumed Time Period to Eliminate Accumulated Overdraft       = 10 years   
Potential Water Purchase Amount: 159,600 AF + (277,000 AF/10 years) = 187,300 AF (use 187,000 AF)  

 

*Referred to as the Average Annual Overdraft in Section 27(b) of the District Act. 

 
Table 2 presents the proposed 2019-20 water budget expenses, which shows the proposed 
quantity of purchased water (68,000 AF) being significantly less than the prescribed limit 
of 187,000 AF as allowed for under the provisions of Section 27(b) of the District Act. 

 

TABLE 2.  2019-20 Water Budget Expenses 
Water Source Amount 

(AF) 
Unit Cost 

($/AF) 
Total Cost ($) 

Alamitos Barrier  3,000        $1,179.00  $  3,537,000 
MWD Untreated Full Service Water  65,000   $743.00       $48,295,000 
Water Purchases Sub-total  68,000 —    $51,832,000 

Applicable Charges     Total Cost ($) 
Water Reserve Fund — —       $   3,715,000 
MWD Readiness to Serve Charge — —       $   2,500,000 
MWDOC Groundwater Charge  — —       $      615,000 
MWD Capacity Charge — —       $      967,570 

Total Expenses         $59,629,570 

 
 
RECOMMENDED BASIN PRODUCTION PERCENTAGE 
 

In December 2002, OCWD approved a basin management approach for determining the 
BPP for future water years.  The management approach is based upon the development of 
a base amount of groundwater production the basin can annually sustain utilizing 
dependable water supplies OCWD expects to receive. It is a policy for OCWD to provide 
an estimate of the BPP each January for the following fiscal year to assist the groundwater 
producers in the preparation of their annual budgets. 
 
A BPP of 77 percent is currently being proposed for the ensuing water year 2019-20. 
Analysis of the groundwater basin’s projected accumulated overdraft, the available 
supplies to the basin (assuming below-average hydrology) and the projected pumping 
demands indicate that this level of pumping could potentially be sustained for 2019-20 
without detriment to the basin.  
 
The BPP does not restrict the amount of groundwater that a groundwater producer may 
pump; but a groundwater producer must pay the BEA on any groundwater production 
(other than BEA-exempt groundwater) above the BPP.  In most cases, the BEA amount set 
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by the OCWD Board of Directors serves to disincentivize non-exempt groundwater 
production above the BPP.  If groundwater producers produced groundwater 
significantly above the BPP, this additional groundwater production could increase the 
annual overdraft (and, over time, increase the accumulated overdraft), with potential 
detriments to the basin, including seawater intrusion.  Substantial groundwater 
production significantly above the BPP could also impair OCWD’s ability to manage the 
groundwater basin for sustainable groundwater production.  The OCWD Act provides 
regulatory powers, including the setting of basin production limitations and surcharges, 
and mid-year modifications to the BPP and BEA, to address potential production of 
significant quantities of groundwater above the BPP. 
 
A BPP of 77 percent corresponds to approximately 328,000 AF of groundwater production 
which includes 24,000 AF of groundwater production above the BPP to account for several 
groundwater quality enhancement projects (see description below).  
 
In order to achieve water quality objectives in the groundwater basin, it is estimated for 
the ensuing water year 2019-20 that additional production of approximately 24,000 AF 
(above the BPP) will be undertaken by the City of Tustin, City of Garden Grove, City of 
Huntington Beach, Mesa Water District and IRWD.  These agencies need the additional 
pumping allowance in order to accommodate groundwater quality improvement projects.  
As in prior years, production above the BPP from these projects would be partially or fully 
exempt from the BEA as a result of the benefit provided to the basin by removing poor-
quality groundwater and treating it for beneficial use.  
 
In March 2019, staff will review with the OCWD Board of Directors the basis and the 
assumptions made for the proposed BPP and receive any direction on the matter.  In April 
2019, staff will again apprise the OCWD Board of Directors on the status of the 
aforementioned conditions. If the estimates of basin supplies in the current or ensuing 
year are substantially different than those contained in the respective conditions, a revised 
BPP may then be recommended. 
 
The proposed BPP is calculated as follows: 
 
 
 
Numerator        
 
 
 
 
 
Denominator            
    

Groundwater 
Projected to 
be Produced  
328,000 AF 

Water Quality 
BEA Exempt 

Pumping Above 
BPP  

24,000 AF 

Groundwater 
Production  
328,000 AF 

Supplemental 
(Imported and 
Santiago Creek 
Native Water) 

66,800 AF 
 

304,000 AF 

394,800 AF 



17 

 
 
BPP              
 
 

Numerator  

Denominator  

304,000 AF  

394,800 AF  
77 %  

Groundwater 

Groundwater 
Plus 

Supplemental 
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PART II: WATER SUPPLY AND BASIN UTILIZATION 
 
Section 31.5 of the District Act requires an investigation and annual report setting forth the 
following information related to water supply and basin utilization within the OCWD 
service area, together with other information as OCWD may desire: 
 

WATER SUPPLY AND BASIN UTILIZATION 
2017-18 SUMMARY OF FINDINGS 

 
1. Water usage from all supplemental sources and non-local water sources (if any) 

totaled 227,413 AF for the 2017-18 water year including any available In-Lieu 
Program water. 

 
2. Water usage from recycled water produced from within OCWD including the 

GWRS totaled 127,812 AF for the 2017-18 water year. 
 
3. Water demands within OCWD totaled 419,477 AF for the 2017-18 water year. 
 
4. Estimated demands for groundwater for the ensuing 2019-20 water year are 328,000 

AF. 
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AVAILABILITY OF SUPPLEMENTAL REPLENISHMENT WATER 
 
MWD provided untreated full-service water supplies to its groundwater-basin agencies 
during the water year 2017-18 as a result of its allocation of State Project Water and normal 
rainfall condition. The availability of supplemental water from MWD to recharge the 
groundwater basin in the ensuing water year appears to be good as California is currently 
receiving average to above average precipitation. 
 

WATER DEMANDS 
 
During the 2017-18 water year, the total water demands within OCWD’s service area were 
419,477 AF.  Water demands were high due to the relatively dry conditions. Total 
demands include the use of groundwater, MWD In-Lieu Program water, supplemental 
sources (including imported water and Santiago Creek native water) and recycled water 
(which is not included within supplemental sources if originating within the SAR 
watershed).  Total demands exclude any groundwater, supplemental water and recycled 
water (such as the GWRS recycled water) used by OCWD for groundwater recharge and 
water conservation credits given to groundwater producers for their conservation efforts. 
 
Water demands for 2017-18 and projected water demands for 2018-19 and 2019-20 are 
summarized in Table 5. The water demands for the current year 2018-19 were determined 
by assessing the data that is presently available for the first half of the water year and 
projecting that data to develop the total annual water demands.  The water demands for 
the ensuing year 2019-20 are based on the projections provided by the retail water 
agencies within OCWD’s service area.  Long-term projections are presented in Figure 5. 
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TABLE 5.  Water Demands Within OCWD  
 

 Ground-
water1 

Imported 
Water2,3 

Santiago 
Creek Native 

Water3 

Recycled 
Water4 

 
Total6 

2017-18      
Non-Irrigation  308,254  84,212  2,807         -  395,273 
Irrigation  1,771         242 -     22,191  24,204 
Total  310,025  84,454  2,807  22,191  419,477 

2018-19 (Current Year)5      
Non-Irrigation  311,200  75,000  2,500         -  388,700 
Irrigation  1,800 - -     21,000  22,800 
Total  313,000  75,000  2,500  21,000  411,500 

2019-20 (Ensuing Year)5      
Non-Irrigation  326,200  64,800  2,000         -  393,000 
Irrigation  1,800 - -     20,000  21,800 
Total  328,000  64,800  2,000  20,000  414,800 
 

1 Includes In-Lieu Program water, if available. Also includes groundwater pumped under water quality 
improvement agreements entered into between OCWD and certain producers pursuant to Section 38.1 of 
the District Act where the produced groundwater is exempted from payment of all or a portion of the BEA. 
The BEA-exempt groundwater is deducted from the projection of total groundwater used to calculate the 
BPP. 

2 Excludes water conservation credits and imported water used for groundwater replenishment.  
3 “Imported Water” and “Santiago Creek Native Water” are both counted as supplemental water. 
4 Excludes GWRS recycled water recharged into the groundwater basin. Includes recycled water from 
IRWD and OCWD’s Green Acres Project (excluding OCSD’s usage). 

5 Water demands are estimated by OCWD assuming average hydrology. 
6 Includes all groundwater and non-groundwater sources, and is greater than the amount of supplemental 
sources used in the calculation of BPP. For purposes of this table, supplemental water is calculated as the 
sum of Imported Water and Santiago Creek Native Water, and does not include Recycled Water.  
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PART III: WATER PRODUCTION COSTS 
FOR ENSUING WATER YEAR (2019-20) 

 
Section 31.5 of the District Act requires that costs of producing groundwater and obtaining 
supplemental water be evaluated annually.  These costs vary for each groundwater 
producer and depend on many factors.  Although these variations in cost are recognized, 
it is necessary for the purpose of this report to arrive at figures representing the average 
cost of producing groundwater and purchasing supplemental water.  
 

ENSUING WATER YEAR (2019-20) WATER PRODUCTION COSTS 
SUMMARY OF FINDINGS 

 
1. Cost for producing water from the groundwater basin within OCWD including a 

replenishment assessment for 2019-20 is estimated to be $754.00 per acre-foot.   
 
2. Cost of treated, non-interruptible supplemental water for 2019-20 is estimated to be 

$1,144.00 per acre-foot. 
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GROUNDWATER PRODUCTION COSTS FOR NON-IRRIGATION USE 
 
Cost for producing an acre-foot of groundwater in the ensuing 2019-20 water year has 
been estimated for a potable water well for a large groundwater producer (i.e., a city water 
department, water district) in OCWD’s service area.  Operations and maintenance (O&M) 
and energy costs were determined using the cost information provided by nineteen large 
groundwater producers from a survey conducted by OCWD in fall 2018.  The capital cost 
component was derived using the current capital cost of a typical production well 
(including design and construction costs) financed with an annual interest rate of five 
percent and amortized over a 30-year repayment period. Appendix 6 contains several of 
the key design characteristics for a typical production well.  The OCWD RA used in the 
determination of groundwater production cost is the proposed RA for 2019-20.  
 
The estimated cost for groundwater production for a large groundwater producing entity 
such as a city water department or a water district is presented in Table 7.  The total cost to 
produce an acre-foot of groundwater within OCWD in the ensuing 2019-20 water year is 
estimated to be $754 per acre-foot.  Based on the responses to the aforementioned survey, 
the flow-weighted average (based upon the quantity of groundwater pumped) for energy 
cost equaled $70 per AF. Operation and Maintenance (O&M) costs ranged from $5 to $393 
per acre-foot with a median cost of approximately $72 per acre-foot. Elements that 
influence these costs include load factors and variations in groundwater levels.  Recently 
drilled wells are generally deeper than those drilled decades ago.  From the 
aforementioned survey, the average load factor which indicates the percent-of-use of an 
extraction facility equaled 44 percent.  
  

TABLE 7.  Estimated 2019-20 Groundwater Production Costs 
 

Cost Item Non-Irrigation Use 
Annual Cost ($) Cost per AF ($/AF) 

Energy  182,000   702 
RA 1,266,200 4873 
Capital  325,0001,4     1251,4 
O&M  187,200   722 
Total Cost to Producers          1,960,400    754 

 

1 Based upon an annual average production of 2,600 AF per production well. 
2 Based on survey of major agencies within OCWD’s service area, non-irrigation groundwater users. 
3 Proposed RA for 2019-20. 
4 Assuming $5,000,000 capital cost (including design and construction) with an interest rate of five 
percent amortized over a 30-year period and excluding cost of land purchase.  
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FIGURE 6.  Adopted and Projected  
Water Rates for Non-Irrigation Use1 

 
 

1 Refer to Appendix 7 for actual values used in Figure 6.  
 

TABLE 9.  Estimated 2019-20 Water Production Cost Comparison 
 

Non-Irrigation Use Groundwater 
Cost ($/AF) 

Supplemental Water 
Cost ($/AF) 

 
Fixed Cost 

 
125.001   1,144.003 

 
Variable Cost 

 
629.002 -3 

Total              754.00               1,144.00 
 

1 Capital cost. 
2 Cost for energy, O&M and proposed RA. 
3 Delineation of fixed and variable costs is not available. 

 
water recycling, groundwater recovery and other water management programs approved 
by MWD.  MWD uses the Capacity Charge to recover its cost for use of peaking capacity   
within its distribution system.  The RTS charge is to recover MWD’s cost associated with 
providing standby and peak conveyance capacity and system emergency storage capacity.  
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APPENDIX 7.  Values Used in Figure 6 
For Water Rates for Non-Irrigation Use 

 
 
 

Water Year 

 
 

RA 
($/AF) 

 
Estimated 

Groundwater 
Production Cost1,2 

($/AF) 

 
MWD Treated 

Interruptible Rate 
(In-Lieu Program)2,3 

($/AF) 

MWD Treated  
Uninterruptible 

Rate 
(Full Service)2,3 

($/AF) 
1985-86 32  85 181 225 
1986-87 32  91 187 231 
1987-88 32  91 187 231 
1988-89 42  105 187 231 
1989-90 45  119 136 231 
1990-91 48  91 137 232 
1991-92 51  100 156 263 
1992-93 60  116 206 325 
1993-94 67.5  124 257 389 
1994-95 88  145 279 416 
1995-96 85  140 294 440 
1996-97 88  140 303 448 
1997-98 91  141 303 455 
1998-99 94  143 303 458 
1999-00  100  150 303 459 
2000-01  107  150 303 459 
2001-02  117 162 303 459 
2002-03  127 176 299 455 
2003-04  149 203 301 460 
2004-05  172 229 318 479 
2005-06 205 258 337 494 
2006-07 223  278 354 510 
2007-08 237 296 382 538 
2008-09 249 307 420 586 
2009-10 249 308 5014 701 
2010-11 249 310 6024 744 
2011-12 254 315 6334 794 
2012-13 266 330 -5 794 
2013-14 276 334 -5 890 
2014-15 294 349 -5 923 
2015-16 322 386 -5 942 
2016-17 402 473 -5 979 
2017-18 445 513 -5 1,015 
2018-19 462 529 -5 1,050 
2019-20 487 557 -5 1,1444 

 
1 Includes RA plus energy cost to produce groundwater. 
2 Rate is rounded. 
3 Rate is proposed. 
4 Rate is estimated. 
5 This rate is no longer available because MWD terminated the Replenishment Program. 

 




