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SOUTH BASIN GROUNDWATER PROTECTION PROJECT 
 

ADDITIONAL GROUNDWATER ASSESSMENT  
FIELD SAMPLING PLAN AND QUALITY ASSURANCE PROJECT PLAN ADDENDUM 

VERSION 2.0 
 
 

ORANGE COUNTY WATER DISTRICT 
ORANGE COUNTY, CALIFORNIA 

 
 

 

1.0  INTRODUCTION  

 

 

This Additional Groundwater Assessment Field Sampling Plan and Quality Assurance Project 

Plan Addendum (FSP) has been prepared by Hargis + Associates, Inc. (H+A) on behalf of the 

Orange County Water District (OCWD) for the OCWD South Basin primarily located in the cities of 

Santa Ana, Irvine, and Tustin, California (the Study Area) (Figure 1). This FSP was prepared in 

accordance with the Technical Proposal submitted to OCWD (H+A, 2014a and b). 

 

1.1  BACKGROUND 

 

The South Basin Groundwater Protection Project (SBGPP) is located in the southern part of the 

Orange County Groundwater Basin or "South Basin," and includes an approximate 

four-square-mile area within the cities of Santa Ana, Irvine and Tustin.  The South Basin area 

has a history of industrial operations from which chemicals have been released and have 

contaminated soil and groundwater beneath the industrial sites (Figure 1).  Groundwater 

contamination has migrated away from these sites and has in many cases commingled to form 

large contaminant plumes. 
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A Remedial Investigation and Feasibility Study (RI/FS) is being conducted to develop an interim 

remedy for the South Basin area to address regional contaminants of concern (COCs) that have 

impacted groundwater (i.e., contamination that has migrated off of the source sites where the 

releases have occurred and are commingled), and do so in a manner consistent with the 

National Oil and Hazardous Substances Pollution Contingency Plan (NCP).  The interim 

remedy, as currently conceived, will prevent the further migration of contaminants and impact 

above acceptable limits to the aquifer from the numerous source sites in the South Basin area.  

As feasible, the interim remedy will complement ongoing and planned remedial activities to 

address contamination on and emanating from the individual source areas. 

 

Since 2008, the OCWD has conducted groundwater RI activities within the SBGPP. 

Contaminants have been detected at concentrations exceeding one thousand times maximum 

contaminant levels (MCLs) in the groundwater in the shallow aquifers less than approximately 

100 feet below ground surface (bgs).  Detections of contaminants have also been reported in 

water supply wells that withdraw groundwater from deeper aquifer units, notably supply well 

IRWD-3 which is screened in both the Principal Aquifer and Deep Aquifer systems.  The 

principal COCs within the SBGPP, and to be addressed as part of this assessment, include 

trichloroethene (TCE), tetrachloroethene (PCE, also known as perchloroethylene), 

1,1-dichloroethene (1,1-DCE), 1,4-dioxane, perchlorate, and hexavalent chromium (Cr[VI]).  

Other constituents have been detected above MCLs less frequently, including, but not limited to: 

1,1-dichloroethane (1,1-DCA), 1,2-dichloroethane (1,2-DCA), cis-1,2-dichlorethene (cis-1,2-DCE), 

and vinyl chloride.   

 

The depth and number of aquifer zones that contain COCs in the vicinity of the drinking water 

supply wells within the SBGPP are unknown.  The pathways for contaminants to migrate from 

the Shallow Aquifer System into deeper aquifers have not been fully characterized.  The 

distribution of TCE, PCE, 1,1-DCE, 1,4-dioxane, Cr(VI), and perchlorate detections in wells 

indicate that COCs have been released at more than one source site within the SBGPP. 

 

The OCWD has a small network of regional groundwater monitoring wells within the SBGPP, 

and more than 500 monitoring wells have been installed as part of contaminant investigation 

programs at "source sites" located within the SBGPP.  Of the more than 500 monitoring wells, 
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few are completed within the lower sands of the Shallow Aquifer System, and none of these 

monitoring wells appear to be completed within the underlying Principal Aquifer System.  

 

1.2  PURPOSE AND SCOPE 

 

The additional groundwater assessment activities described in this FSP will be conducted to 

support the ongoing RI/FS activities as it pertains to the interim remedy for the SGBPP.  The 

purpose of the RI/FS is to evaluate the nature and extent of groundwater contamination; assess 

the potential risks posed by this contamination to human health and the environment; and 

develop, screen, and evaluate alternative remedial actions to address the contaminated 

groundwater in the South Basin area.  Specifically, this FSP describes additional groundwater 

assessment activities that will be conducted to further characterize the hydrogeology and extent of 

contamination in areas of the SBGPP that have been identified as having key data gaps; and 

provide data to support the development of appropriate remedial actions. 

 

This FSP details the methodologies, procedures, practices, and techniques utilized to collect field 

investigation data.  The procedures outlined herein are intended to be in general conformance 

with the procedures recommended by Federal, State, and local government agencies.  These 

agencies include the U.S. Environmental Protection Agency (USEPA), California Department of 

Toxic Substances Control (DTSC), and California Regional Water Quality Control Board 

(RWQCB).  Where appropriate, the procedures specified by the American Society for Testing and 

Materials (ASTM), the American Society of Civil Engineers (ASCE), and the National Ground 

Water Association (NGWA) have been used herein. 

 

Well installation, development activities, and hydraulic testing will be conducted in accordance 

with the Health and Safety Plan (HASP) and Quality Assurance Project Plan (QAPP) previously 

prepared for the project (Aquilogic, Inc. [Aquilogic], 2012), and the Standard Operating 

Procedures (SOPs) prepared by H+A (Appendix A).  Well sampling will be conducted in 

accordance with the SOPs prepared by OCWD (Appendix B). 
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2.0  ADDITIONAL GROUNDWATER ASSESSMENT TASKS 

 

 

Two additional groundwater assessment tasks have been identified: 

 

 Install, sample, and monitor additional Multi-Level Monitor Wells  

 Conduct Hydraulic Testing and Analysis 

 

2.1  GROUNDWATER ASSESSMENT TASK 1:  INSTALL MULTI-LEVEL MONITOR WELLS 

 

Multi-level monitor wells will be installed, sampled, and monitored at seven locations within the 

Study Area (Figure 1).  All locations are approximate and dependent on access restrictions.  

Note that, multi-level monitor well SAM-12 will be installed as part of the Pilot Testing Program 

(H+A, 2016).   

 

2.1.1  Objectives 

 

The proposed monitor wells will provide additional data to further characterize the hydrogeology 

and COC migration pathways in the Shallow Aquifer System in areas identified as having 

vertical and/or lateral data gaps within the Study Area.  In addition, the short- and long-term 

monitoring of the proposed wells will provide data to monitor water quality within and near the 

downgradient portions of the SBGPP commingled plumes.  Specifically, installing and sampling 

the monitor wells are intended to accomplish the following: 

 

 Evaluate groundwater levels and flow directions within the various sands of the Shallow 

Aquifer System to aid in potential correlation of transmissive zones across the Study 

Area, refine the understanding of COC migration pathways, and support groundwater 

flow model construction and calibration; 

 

 Confirm the downgradient extent of COCs both laterally and vertically within the Study 

Area. 
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 Collect water quality data to support remediation technology evaluations conducted as 

part of the FS; and 

 
 Establish monitoring points at various depths and locations within the Shallow Aquifer 

System.  These monitoring wells include coverage within the lower sands of the Shallow 

Aquifer system and in areas near the leading edge of the commingled plumes within the 

Study Area.  The water quality data will be used to assess trends in COC concentrations 

over time and the water level data will be used to evaluate fluctuations in groundwater 

flow direction and gradient. 

 

2.1.2  General Approach 

 

Each multi-level well location will include approximately four to five individual clustered wells 

screened at various depths within the Shallow Aquifer System.  The individual wells in each 

cluster will be approximately ten feet apart.  The deepest well at each location will be drilled first 

using sonic drilling techniques with the capability of collecting continuous core samples as the 

borehole is advanced.  The deepest well will be completed at or near the bottom of the Alpha 

Aquifer occurring at the base of the Shallow Aquifer System. The approximate depth to the 

bottom of the Alpha Aquifer has previously been evaluated during development of the OCWD’s 

regional model.  The approximate depth to the bottom of the Alpha Aquifer as defined in the 

OCWD model is shown on Figure 1, and estimated for each of the proposed multi-level well 

locations (Table 1).  The continuous core will be logged, and stored in labeled core boxes until 

the interim remedy has been selected. 

 

The depths of the remaining three to four wells at each location will be determined in the field 

based on lithology encountered during drilling of the base of the Alpha well, targeting zones with 

transmissive sands.  These wells will be drilled using hollow-stem auger drilling techniques.   

 

The wells will be installed and developed in accordance with the SOPs (Appendix A).  A soil 

core sample from the screened interval of each well will be collected and submitted for 

laboratory analysis of porosity, bulk density, and Total Organic Carbon.  The screened intervals 

will be determined in the field based on lithology encountered and will consist of 10 to 20 feet of 
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nominal 4-inch diameter schedule 40 factory-slotted polyvinyl chloride (PVC) screen such that 

each relative target sand is encompassed allowing for a sufficient length to seal across 

finer-grained sediments overlying the respective target sand interval.  A five foot collection sump 

will be installed below the screen interval at each well.  The blank casing will consist of nominal 

4-inch diameter schedule 40 PVC, and the annular seal will consist of either bentonite-cement 

(up to 5 percent bentonite) mixture or neat cement.  A well video will be taken upon completion 

of each well.  Following well development, a dedicated electric submersible pump will be 

installed and used for purging and sampling purposes, and a pressure transducer will be 

installed in each well for nearly continuous water level monitoring. 

 

The monitor wells will be designed in accordance with DTSC guidelines (DTSC, 2014), State of 

California Well Standards (DWR, 1981 and 1991), and with applicable County of Orange well 

permit requirements.  Monitor well design, lithologic logging, soil and groundwater sampling, 

and well construction will be conducted under the supervision of a California Registered 

Geologist using appropriate DTSC guidelines as guidance (DTSC, 2008 and 2013).  SOPs for 

monitor well drilling, logging, construction, and development have been provided (Appendix A). 

 

Initial groundwater sampling of the monitor wells will be conducted in accordance with SOPs for 

groundwater sampling (Appendix B).  Initial groundwater sampling will include two sampling 

events.  The first sampling event will be conducted within approximately one month of 

installation of monitoring wells, but no sooner than 72 hours after well development.  The 

second sampling event will be conducted approximately one month following the first sample 

event.  The initial groundwater samples will be analyzed for COCs and an expanded analyte list 

(Table 2).  The second sample will be analyzed for COCs only.  The compounds and 

constituents outlined in Table 2 include: COCs for the SBGPP; and an expanded list of 

compounds including most of the compounds/constituents listed on the National Pollutant 

Discharge Elimination System (NPDES) general permit, and parameters often included as part 

of monitored natural attenuation evaluations for chlorinated solvents. 

 

Periodic groundwater monitoring will be conducted by OCWD at the respective monitor wells 

and include the following elements: quarterly water level measurements and downloading of 

transducers; and collection of groundwater samples for analysis of COCs including volatile 

organic compounds (VOCs), 1,4-dioxane, hexavalent chromium, perchlorate and 



 
 HARGIS + ASSOCIATES, INC. 

 
 

7 
1170_OCWD_H01_2017-2 FSP_txt.docx 
05-09-17 

n-nitrosodimethylamine (NDMA).  The quarterly monitoring will be conducted for at least four 

monitoring events, after which the monitoring frequency will be reassessed. 

 

A QAPP for groundwater sampling activities has been previously prepared for the project and is 

superseded, where applicable, by updates contained in this FSP (Aquilogic, 2012). 

 

2.2  GROUNDWATER ASSESSMENT TASK 2:  CONDUCT HYDRAULIC TESTING AND 

ANALYSIS 

 

Hydraulic testing and analysis are proposed at select new monitor wells to fill in data gaps 

relating to hydraulic properties of the groundwater system.  

 

2.2.1  Objectives 

 

The proposed testing will provide the framework for fate and transport analyses that will aid in 

the development of a groundwater flow model, which will be used to evaluate different remedial 

actions alternatives as part of the FS.  Specifically, analysis of proposed hydraulic testing will 

provide an estimate of horizontal hydraulic conductivity within the various transmissive zones of 

the Shallow Aquifer System. 

 

2.2.2  General Approach 

 

A constant discharge rate test will be conducted at the deepest monitor well at each location 

(bottom of Alpha), and select shallower wells to evaluate the hydraulics of the transmissive 

zones of the Shallow Aquifer System.  The shallower wells to be tested will be determined after 

the wells are installed.  If sufficient nearby wells screened in the same transmissive zone are not 

available, a step discharge test may be conducted in lieu of constant discharge testing such that 

transmissivity can be estimated from a single well test.  During testing, water levels will be 

monitored at all of the multi-level wells at the respective location.  Drawdown data collected 

during aquifer testing will be used to estimate hydraulic properties using traditional aquifer test 
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analysis methods.  SOPs for hydraulic testing have been provided (Appendix A), and 

appropriate DTSC guidelines will be used as guidance (DTSC, 2015). 
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3.0  PROJECT REPORTING 

 

 

Descriptions and results of field activities, including lithologic logs, well construction data, field 

sampling data including groundwater purge parameters, analytical results of initial groundwater 

sampling, and results of aquifer testing, will be provided in the RI report.  Results of periodic 

groundwater monitor data will be presented in a groundwater monitoring report submitted after 

four quarters of groundwater monitoring have been complete. 
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ID

Approximate Depth
to Bottom of

Alpha Aquifer

(feet bls)1

SAM-7 120
SAM-8 98
SAM-9 106

SAM-10 107
SAM-11 108
SAM-12 140
SAM-13 102

NOTES

bls = below land surface

1 Based on the Orange County Water District Basin model

TABLE 1

APPROXIMATE DEPTH TO BOTTOM OF
ALPHA AQUIFER AT PROPOSED MULTI-LEVEL WELL LOCATIONS
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TABLE 2

HANDLING PROTOCOL FOR INITIAL GROUNDWATER SAMPLES

ANALYTE
ANALYTICAL 

METHOD

OCWD 
LABORATORY 
ANALYTICAL 

METHOD SAMPLE CONTAINER OTHER REQUIREMENTS

PRESERVATION 

METHOD* MAXIMUM HOLDING TIME GROUPING

FIELD PARAMETERS

pH SM 4500 H+B -- Field

TEMPERATURE SM 2550 B -- Field

TOTAL RESIDUAL CHLORINE SM 4500 Cl -- Field

DISSOLVED OXYGEN SM 4500 O -- Field

ORGANIC COMPOUNDS

VOLATILE ORGANIC COMPOUNDS + OXYGENATES 8260B 524.2
3 X 40 ml VOA VIAL, TEFLON 

LINED SEPTUM
VIALS FILLED COMPLETELY, 

NO HEAD SPACE HCl, COOL TO 4oC 14 DAYS COC

2-CHLOROETHYL VINYL ETHER, ACROLEIN & 
ACRYLONITRILE

8260B --
3 X 40 ml VOA VIAL, TEFLON 

LINED SEPTUM
VIALS FILLED COMPLETELY, 

NO HEAD SPACE COOL TO 4oC 3 DAYS Expanded

1,4-DIOXANE 8270C OR 1625 524.2 Modified
2 X 1 LITER AMBER GLASS 

BOTTLE
BOTTLE FILLED TO NECK COOL TO 4oC

7 DAYS EXTRACTION /         
40 DAYS AFTER EXTRACTION COC

SEMI-VOLATILE ORGANICS 8270C   525.2
2 X 1 LITER AMBER GLASS 

BOTTLE
BOTTLE FILLED TO NECK COOL TO 4oC

7 DAYS EXTRACTION /         
40 DAYS AFTER EXTRACTION Expanded

N-NITROSO-DIMETHYLAMINE (NDMA) 521
OCWD NDMA Test 

Method
2 X 1 LITER AMBER GLASS 

BOTTLE
BOTTLE FILLED TO NECK Na2S2O3, COOL TO <10oC

7 DAYS EXTRACTION /         
40 DAYS AFTER EXTRACTION COC

ORGANOCHLORINE PESTICIDES 8081A 525.2
2 X 1 LITER AMBER GLASS 

BOTTLE
BOTTLE FILLED TO NECK COOL TO 4oC

7 DAYS EXTRACTION /         
40 DAYS AFTER EXTRACTION Expanded

PCBs 8082 --
2 X 1 LITER AMBER GLASS 

BOTTLE
BOTTLE FILLED TO NECK COOL TO 4oC

1 YEAR EXTRACTION /
1 YEAR AFTER EXTRACTION Expanded

TOTAL ORGANIC CARBON SM 5310B SM 5310B
1 X 40 ml VOA VIAL, TEFLON 

LINED SEPTUM
VIALS FILLED COMPLETELY, 

NO HEAD SPACE
H2SO4, COOL TO 4oC 28 DAYS Expanded

--
2 X 1 LITER AMBER GLASS 

BOTTLE
BOTTLE FILLED TO NECK COOL TO 4oC

7 DAYS EXTRACTION /         
40 DAYS AFTER EXTRACTION

Expanded

--
3 X 40 ml VOA VIAL, TEFLON 

LINED SEPTUM
VIALS FILLED COMPLETELY, 

NO HEAD SPACE HCl, COOL TO 4oC 14 DAYS Expanded

GENERAL INORGANIC PARAMETERS

TOTAL ALKALINITY SM 2320 B SM 2320 B  14 DAYS Expanded

BICARBONATE/ALKALINITY SM 2320 B SM 2320 B  14 DAYS Expanded

TDS SM 2450 C SM 2450 C 7 DAYS Expanded

TSS SM 2450 D SM 2450 E 7 DAYS Expanded

ELECTRICAL CONDUCTANCE SM 2510 B SM 2510 B 28 DAYS Expanded

INORGANIC ANIONS (CHLORIDE NITRATE, NITRITE, 
SULFATE)

300.0 300.0 48 HOURS Expanded

HEXAVALENT CHROMIUM 218.6 218.7 24 HOURS COC

METHYLENE BLUE ACTIVATED SUBSTANCES SM 5540C SM 5540C 48 HOURS Expanded

AMMONIA
350.3 / SM 4500-

NH3

350.3 / SM 4500-
NH3

Required for total inorganic 
nitrogen

Expanded

TOTAL PHOSPHORUS 365.3 365.1, 4500-PF Expanded

TOTAL PHENOLS 420.1 -- 1 LITER AMBER GLASS H2SO4, COOL TO 4oC Expanded

SULFIDE (TOTAL) SM 4500-S2 SM 4500-S2 -D 500 ml PLASTIC BOTTLE
1 ml ZINC ACETATE AND 

NaOH, COOL TO 4oC
7 DAYS Expanded

PERCHLORATE 314.0 332.0 1 X 1 LITER HDPE  COOL TO 4oC 28 DAYS COC

OIL & GREASE 1664A --
2 X 1 LITER AMBER GLASS 

BOTTLE
REQUEST HEM AND SGT HCl, COOL TO 4oC 28 DAYS Expanded

CYANIDE
SM 4500 CN / 

335.4
SM 4500 CN / 

335.4
1 X 1 LITER HDPE NaOH, COOL TO 4oC 14 DAYS Expanded

28 DAYS

15 MINUTES

8015B

2 X 1 LITER HDPE BOTTLE FILLED TO NECK
UNPRESERVED, COOL 

TO 4oC

TOTAL PETROLEUM HYDROCARBONS

1 X 1 LITER HDPE NA

1 LITER PLASTIC BOTTLE H2SO4, COOL TO 4oC
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TABLE 2

HANDLING PROTOCOL FOR INITIAL GROUNDWATER SAMPLES

ANALYTE
ANALYTICAL 

METHOD

OCWD 
LABORATORY 
ANALYTICAL 

METHOD SAMPLE CONTAINER OTHER REQUIREMENTS

PRESERVATION 

METHOD* MAXIMUM HOLDING TIME GROUPING

METALS

TOTAL & TOTAL RECOVERABLE METALS

TOTAL ARSENIC 7060 200.8 Expanded

TOTAL ANTIMONY 6010B 200.8 Expanded

TOTAL BERYLLIUM 6010B 200.8 Expanded

TOTAL RECOVERABLE SELENIUM 7740 200.8 Expanded

TOTAL RECOVERABLE CADMIUM 6010B 200.8 Expanded

TOTAL RECOVERABLE CHROMIUM 6010B 200.7 Expanded

TOTAL RECOVERABLE COPPER 6010B 200.8 Expanded

TOTAL RECOVERABLE LEAD 6010B 200.8 Expanded

TOTAL RECOVERABLE NICKEL 6010B 200.8 Expanded

TOTAL RECOVERABLE SILVER 6010B 200.8 Expanded

TOTAL RECOVERABLE THALLIUM 6010B 200.8 Expanded

TOTAL RECOVERABLE ZINC 6010B 200.8 Expanded

TOTAL CALCIUM 6010B 200.7 Expanded

TOTAL MAGNESIUM 6010B 200.8 Expanded

TOTAL MERCURY 7470 200.8 28 DAYS Expanded

HARDNESS SM 2340C CALC Expanded

TRIVALENT CHROMIUM CALC -- Expanded

DISSOLVED METALS

DISSOLVED COPPER 6010B EPA 200.8 Expanded

DISSOLVED LEAD 6010B EPA 200.8 Expanded

DISSOLVED ZINC 6010B EPA 200.8 Expanded

DISSOLVED MANGANESE 6010B EPA 200.7 Expanded

DIOXINS & FURANS 1613B --
2 X 1 LITER AMBER GLASS 

BOTTLE
BOTTLE FILLED TO NECK COOL TO 4oC

1 YEAR EXTRACTION
40 DAYS AFTER 

EXTRACTION
Expanded

COLIFORMS

TOTAL & E. COLI SM 9223 9221 100 ml HDPE STERILE
Must use sterile bottle provided 

by lab
Na2S2O3, COOL TO <10oC 8 HOURS Expanded

ASBESTOS 100 -- 1 X 1 LITER HDPE COOL TO 4oC 48 HOURS Expanded

1 X 1 LITER HDPE BOTTLE FILLED TO NECK
FIELD FILTERED, HNO3,  

COOL TO 4oC
180 DAYS

180 DAYS
1 X 1 LITER HDPE BOTTLE FILLED TO NECK HNO3,  COOL TO 4oC
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TABLE 2

HANDLING PROTOCOL FOR INITIAL GROUNDWATER SAMPLES

ANALYTE
ANALYTICAL 

METHOD

OCWD 
LABORATORY 
ANALYTICAL 

METHOD SAMPLE CONTAINER OTHER REQUIREMENTS

PRESERVATION 

METHOD* MAXIMUM HOLDING TIME GROUPING

DISSOLVED OXYGEN FIELD METER -- Field

OXIDATION-REDUCTION POTENTIAL FIELD METER -- Field

pH FIELD METER -- Field

ELECTRICAL CONDUCTIVITY FIELD METER -- Field

TEMPERATURE FIELD METER -- Field

TURBIDITY FIELD METER -- Field

DISSOLVED GASES (METHANE/ETHENE/ETHANE) RSK175
3 X 40 ml VOA VIAL, TEFLON 

LINED SEPTUM COOL TO 4oC 7 DAYS Expanded

DISSOLVED IRON EPA 200.7 250 ML PLASTIC BOTTLE
FIELD FILTERED, HNO3,  

COOL TO 4oC
180 DAYS Expanded

FOOTNOTES

( * ) = Additional preservative may be required if residual chlorine is contained in water, contact laboratory with questions.

   (<) = Less than TDS = Total Dissolved Solids
                       oC = degrees Celsius

  H2SO4 = Sulfuric Acid

NA = Not applicable VOA = Volatile Organic Analysis
COC = Compounds of concern

TSS = Total Suspended
             (non-filterable) Solids

ADDITIONAL MONITORED NATURAL ATTENUATION 
PARAMETERS

FLOW CELL OR TRANSFER 
BOTTLE

NA NA

HEM = N-Hexane Extractble Material SGT = Silica Gel Treated
         PCBs = Polychlorinated biphenyls

                   HCl = Hydrochloric Acid

               HDPE = High Density Polyethylene

                HNO 3 = Nitric Acid

                    lab = Laboratory

                                    ml = Milliliter
                          Na 2S2O3 = Sodium thiosulfate

                              NaOH = Sodium Hydroxide
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APPENDIX A 

 
WELL INSTALLATION, WELL DEVELOPMENT, AND AQUIFER TESTING 

STANDARD OPERATING PROCEDURES 
 

 
 

1.0  INTRODUCTION 

 
 
 
This appendix has been prepared to support the Additional Groundwater Assessment Field 
Sampling Plan and Quality Assurance Project Plan Addendum (FSP) which was prepared by 
Hargis + Associates, Inc. on behalf of the Orange County Water District (OCWD) for the OCWD 
South Basin primarily located in the cities of Santa Ana, Irvine, and Tustin, California (the Study 
Area).  These Standard Operating Procedures (SOPs) will be used during field activities 
conducted pursuant to the FSP. 
 
SOPs were prepared for the following activities: 
 
 

 Drilling (Section 2.0) 

 Lithologic Logging (Section 3.0) 

 Monitor Well Construction (Section 4.0) 

 Core Sample Collection (Section 5.0) 

 Aquifer and Slug Testing (Section 6.0) 

 Handling, Storage, Characterization, and Disposal of Investigation-Derived Wastes 

(Section 7.0) 
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2.0  DRILLING 

 
 

2.1   GENERAL STATEMENT 

 
Boreholes drilled for the placement of monitor wells will also be utilized to characterize subsurface 
conditions at and in the vicinity of the Study Area.  Monitor wells will be constructed after lithologic 
data have been obtained.  Monitor well drilling, lithologic logging, soil sampling, and well 
construction will be conducted under the supervision of a California Registered Geologist.   
 

2.2   OBJECTIVE 

 
Borings will be drilled in order to define the lithology and characteristics of geologic materials and 
to delineate the hydrogeologic conditions at and in the vicinity of the Study Area.  SOPs have 
been prepared for lithologic logging of cuttings and core samples obtained from well borings 
(Section 3.0).  SOPs have been prepared for monitor well construction (Section 4.0).  Data quality 
objectives (DQOs) for each of these data collection activities associated with drilling are specified 
in the respective Section describing SOPs for those activities. 
 

2.3   EQUIPMENT AND/OR INSTRUMENTATION 

 
Well borings will be drilled using sonic, or hollow-stem auger drilling methods, as appropriate.   
 

2.4   PREPARATION 

 
A qualified driller will be selected to drill the well borings.  A qualified driller will have appropriate 
equipment capabilities, a California C-57 license, experience on similar projects, and 
documentation of health and safety training.  This experience requirement shall apply both to the 
individual driller in the field and to the drilling company as a whole. 
 
Prior to entering the field, authorized personnel will contact property owners and applicable 
agencies to obtain and comply with regulatory requirements regarding permits, access, drilling, 
and underground utility clearance. 
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2.5   PROCEDURES 

 
Well borings will be drilled using sonic, or hollow-stem auger drilling methods, as appropriate.  
Upon reaching total depth, and after lithologic logging have been completed, the boring will be 
converted to a monitor well (Section 4.0). 
 

2.6   EQUIPMENT DECONTAMINATION AND WASTE DISPOSAL 

 
All downhole drilling equipment will be steam cleaned and maintained in a clean condition prior to 
commencing drilling operations at each drilling location. 
 
All materials generated during drilling activities will be contained, labeled, and temporarily stored 
in 55-gallon drums, roll-off bins, and/or Baker-type portable tanks until an appropriate disposal 
option is determined.  This includes all drill cuttings, and wash and rinse water.  An SOP for 
handling, storage, characterization, and disposal of investigation-derived wastes (IDW) has been 
prepared (Section 7.0). 
 

2.7   DOCUMENTATION 

 
A log of conditions encountered during drilling will be maintained by an experienced 
hydrogeologist.  The log will include lithologic and hydrogeologic descriptions, as well as notations 
on drilling characteristics and conditions encountered during drilling.  Field lithologic descriptions 
will be based on examination of undisturbed core samples and drill cuttings with consideration of 
impacts of the drilling process on cuttings.  Drill cuttings will be examined at depth intervals of 
approximately five feet.  All logging will be supervised by a California Registered Geologist.  
Lithologic logs will be prepared according to SOPs (Section 3.0).  Documentation will be compiled 
for each boring and will include the following: 
 

 Lithologic log of drill cutting and core samples in a field notebook.  Lithologic descriptions 
for soil will follow the Unified Soil Classification System (USCS) procedures 
(U.S. Department of Interior, 1980). 

 
 Field notes compiled by the on-site hydrogeologist during drilling operations. 

 
 Photographs, if available. 

 
Final logs will be prepared based on all available information including core samples and drill 
cuttings.  Drill cuttings and core samples will be retained until the interim remedy is selected.  For 
co-located multi-level well locations, final lithologic logs will be prepared for each borehole.  
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2.8   QUALITY ASSURANCE 

 
Quality assurance (QA) during drilling, sampling, and logging of boreholes will be accomplished 
by following this SOP.  In addition, the Project Manager will review all lithologic logs and drilling 
documentation throughout drilling operations to ensure conformity with this SOP. 
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3.0  LITHOLOGIC LOGGING 

 
 

3.1   GENERAL STATEMENT 

 
A log of the conditions encountered during drilling of monitor well borings will be maintained.  
The log will include lithologic and hydrogeologic descriptions along with notations on drilling 
activities and conditions encountered during drilling.  Lithologic logging will be conducted by 
experienced hydrogeologists under the direction of a California Registered Geologist. 
 

3.2   DATA QUALITY OBJECTIVES 

 
Lithologic logs compiled during drilling activities will be used for various purposes.  Their primary 
use will be for the interpretation of subsurface geologic conditions and for monitor well design.  
They may also be used in construction of interpretive maps or diagrams such as geologic maps, 
geologic cross sections, fence diagrams, structural contour maps, and isopach maps.  Information 
recorded as part of the lithologic log will also be important in the interpretation of hydrogeologic 
characteristics of the soil/rock being logged, such as the ability of these materials to transmit water 
and adsorb and transmit chemical constituents. 
 

3.3   EQUIPMENT AND/OR INSTRUMENTATION 

 
Equipment used as part of lithologic logging may include any or all of the following: hand lens, 
dropper bottle containing dilute hydrochloric acid, Munsell color chart, sand size chart, sample 
collection bags, wire mesh sieves, and pocket knife.  Reference materials such as American 
Geologic Institute Data Sheets for Field Geology (Dietrich, et al., 1982); Manual of Field Geology 
(Compton, 1962); or Earth Manual (U.S. Department of Interior, 1980) may be used. 
 

3.4   PREPARATION 

 
Essential field equipment and supplies will be ordered prior to commencing lithologic logging.  
Available references relating to the Study Area vicinity such as lithologic logs, geologic reports, 
and other information from previous site assessments should be reviewed to evaluate the nature 
of the study area geology. 
 

3.5   PROCEDURES 

 
A lithologic log will be compiled during drilling of monitor well borings.  The following procedures 
will be used during lithologic logging activities: 
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 Describe the soil/rock sample or drill cuttings and record in field notebook.  Take into 
account alterations caused by the sampling or drilling process. 

 
 Note unusual drilling conditions or rig behavior. 

 
The following procedures will be used for lithologic description of soil samples or drill cutting 
samples: 
 

 Textural Classification of Soil: 
 

o Record the approximate ratio of the following grain size fractions present in the 
sample:  gravel, sand, silt, and clay.  The size limits for each fraction will be in 
accordance with the USCS (American Society for Testing and Materials 
[ASTM], 1986).  Estimate and record the predominant grain size(s) present within the 
gravel and sand fractions in the sample. 

 
o Provide textural classification name for the soil/sediment and classify the soil/sediment 

using the USCS.  The root of the name is determined by the highest percentage of 
gravel, sand, silt, or clay fractions.  The modifying terms are based on the relative 
percentage of the other major size fractions in the sample.  A major size fraction is 
defined as a textural fraction that constitutes 30 percent or more of the sample, by 
volume.  For example, a sample containing 90 percent sand and 10 percent silt would 
be classified as a sand with silt.  Record the appropriate USCS classification on the 
lithologic log form. 

 
 Color: 

 
o Compare sample to Munsell color chart and provide hue and chroma values for moist 

soil samples.  Indicate in the field notebook if the color was determined based on a dry 
sample.  Record the Munsell color descriptor. 

 
 Moisture Content: 

 
o For soil/sediment samples collected using drilling methods that do not involve 

introduction of fluids, estimate relative moisture content using the terms "dry”, “moist”, 
and “wet”. 

 
 Consistency or Relative Density: 

 
o Estimate the consistency or relative density of the sample based both on examination 

of samples and on observation of the drilling characteristics of the soil/sediment.  
Consistency descriptors for fine-grained soils/sediments are:  very soft, soft, firm, stiff, 
very stiff, and hard.  Relative density descriptors for coarse-grained soils/sediments 
are:  very loose, loose, medium dense, dense, and very dense.  Descriptors of the 
degree of induration for a soil/sediment as a whole are:  poorly indurated, moderately 
indurated, and well indurated. 
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 Plasticity: 
 

o Determine the degree of plasticity for fine-grained lithologic samples.  Plasticity is the 
property in which a soil/sediment can be rapidly deformed or molded without 
rebounding elastically, changing volume, cracking, or crumbling (ASTM, 1986).  
Plasticity descriptors are:  nonplastic, low plasticity, medium plasticity, and high 
plasticity. 

 
 Sorting: 

 
o Estimate the degree of sorting, or overall grain size distribution, of soil/sediment 

samples that consist predominantly of sand-sized or larger particles.  Designate by 
using one of the following descriptors:  poorly sorted, moderately sorted, and well 
sorted.  The descriptor "poorly sorted" applies to soils/sediments in which there is a 
good representation of the continuum of particle sizes.  The descriptor "well sorted" 
applies to soils/sediments in which most particles are about the same size. 

 
 Roundness: 

 
o Estimate the predominant roundness categories for the sand and gravel size fractions 

according to the roundness scale (Dietrich et al., 1982).  The roundness categories 
are:  angular, subangular, subrounded, and rounded.  The on-site hydrogeologist will 
record in the field notebook actions of drilling bits or auger flights that may be 
responsible for increasing the angularity of the sand or gravel size fractions in the 
sample, if applicable. 

 
 Miscellaneous Properties: 

 
o Additional properties should be reported if noted in the soil/sediment sample.  These 

properties include the following:  mineralogic composition; degree of iron or 
manganese staining of coarse fraction; reactance with dilute hydrochloric acid; odor; 
other physical properties, including soil structure and fracture spacing and width, if 
applicable; orientation and coatings on fractures, if applicable; presence of man-made, 
animal, or plant material; and organic vapor readings determined using equipment 
such as an organic vapor analyzer. 

 
The following procedures will be used for lithologic description of rock core samples or cuttings: 
 

 Classification of Rock Type: 
 

o Identify mineralogy of sample and fabric including the size, shape, roundness, and 
sorting of the grains. 

 
o Identify structural features including foliation, or bedding. 

 
o Classify as igneous, sedimentary, or metamorphic, and provide the geologic name, if 

possible. 
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 Rock Quality Designation: 
 

o Record rock quality designation (RQD).  RQD is defined as the ratio of the sum of the 
lengths of all pieces of core recovered greater than 4 inches, to the total length of the 
core run.  RQDs will be as follows:  0-25 percent - very poor; 25-60 percent - poor; 
50-75 percent - fair; 75-90 percent - good; 90-100 percent - excellent. 

 
 Core Recovery: 

 
o Record core recovery - ratio of the length of core recovered to the total length of the 

core run. 
 

 Fractures/Discontinuities: 
 

o Provide fracture geometry information including aperture, fracture frequency per foot, 
orientation, curvature, and approximate dip of fracture trace.  Note fine-scale surface 
textures including presence or absence of mineral filling or staining. 

 
 Weathering: 

 
o Describe the degree of weathering.  Weathering descriptors are:  decomposed, highly 

weathered, moderately weathered, and fresh.  The descriptor "decomposed" applies to 
rock samples that have decomposed to a greater percentage of soil than rock and can 
be crumbled by hand pressure.  The descriptor "fresh" applies to rock samples that are 
not visibly decomposed or discolored and the sample "rings" when struck with a rock 
hammer. 

 
 Hardness: 

 
o Describe the hardness of the rock sample.  Hardness descriptors are:  very hard, hard, 

soft, very soft.  The descriptor "very hard" applies to samples that require several hard 
blows from a rock hammer to break.  The descriptor "very soft" applies to samples that 
crumble under a moderate blow from a pick and large pieces can be broken using 
finger pressure. 

 

3.6   DOCUMENTATION 

 
The on-site hydrogeologist will compile lithologic logging descriptions and observations made 
during drilling activities in the field notebook and the lithologic log. 
 
A project-specific lithologic log form has been developed (Table A-1).  In addition to lithologic data, 
the lithologic log form includes: 
 

 project name; 

 date(s); 
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 boring identifier; 

 boring location; 

 geologist's name; 

 drilling company's name; 

 drill rig operator's name; 

 drilling method; 

 weather conditions; and 

 space for remarks and comments. 

 
Final lithologic logs will be prepared based on all available information.  A copy of the field 
notebook entries for monitor well borings will be maintained in the field for reference purposes.  
One set of the completed documentation forms will also be maintained in the field for reference 
purposes.  The original set of notes and forms will be scanned and electronically stored in the 
project file. 
 

3.7   QUALITY ASSURANCE 

 
QA during lithologic logging activities will be accomplished by following this SOP.  In addition, the 
Project Manager will review all lithologic logs and drilling documentation throughout drilling 
operations to ensure conformity with this SOP. 
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4.0  MONITOR WELL CONSTRUCTION 

 
 

4.1   GENERAL STATEMENT 

 
The drilling and completion of each monitor well will be overseen by a hydrogeologist responsible 
for the collection of lithologic and hydrogeologic data; selection of screened intervals; and 
determination of final well depth.  Monitor well design, lithologic logging, soil and groundwater 
sampling, and well construction will be conducted under the supervision of a California 
Registered Geologist.  Monitor wells will be designed in accordance with California 
Environmental Protection Agency, Department of Toxic Substances Control (DTSC) guidelines 
(DTSC, 2014), State of California Well Standards (DWR, 1981 and 1991), and with applicable 
County of Orange permit requirements.  
 
Monitor wells will be developed using a combination of conventional surging, bailing, swabbing, 
and pumping technologies, or using an alternative method approved by the project 
hydrogeologist. 
 

4.2   DATA QUALITY OBJECTIVES 

 
Data obtained from monitor wells will be used to evaluate hydrogeologic conditions, to determine 
water levels and direction of groundwater flow, and to characterize the chemical quality of 
groundwater. 
 
The DQO of monitor well construction is to provide data that are of high quality sufficient to 
support decisions made during the Remedial Investigation and Feasibility Study (RI/FS) 
activities and that are representative of actual Study Area conditions.  The relevant data 
obtained from monitor wells include water quality data (Appendix B), water levels (Appendix B), 
and hydraulic properties (Section 6.0) of the screened interval.  The DQO of this task will be 
achieved by implementing Quality Control (QC) procedures for construction and development, 
by conforming to the approach specified in this SOP, and by conforming to specific QA 
objectives for activities associated with drilling and installation of monitor wells.  The rationale 
for placement of the proposed monitor wells is presented in the text of the FSP. 
 

4.3   EQUIPMENT AND/OR INSTRUMENTATION 

 
The monitor wells will be drilled and constructed using sonic and/or hollow-stem auger drilling 
methods, unless conditions warrant another method of construction.  Wells will be developed, as 
appropriate, using vented surge blocks, bailing, or pumping until the discharge water is clear and 
sand-free to the extent practicable (turbidity less than 10 NTUs). 
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Dedicated sampling pumps and polyvinyl chloride (PVC) sounding tubes will be installed after 
monitor well construction.  A generator will be used to drive the pumps.  Electrical connectors will 
be installed at each wellhead beneath the steel cover. 
 

4.4   PREPARATION 

 
A qualified driller will be selected to drill and install the wells.  A qualified driller will have 
appropriate equipment capabilities, a California C-57 license, experience on similar sites, and 
documentation of health and safety training.  This experience requirement shall apply both to the 
individual driller in the field and to the drilling company as a whole.  
 
Prior to entering the field, authorized personnel will contact property owners and applicable 
agencies to obtain and comply with regulatory requirements regarding permits, access, drilling, 
and underground utility clearance, if required. 
 

4.5   PROCEDURES 

 
Monitor wells will be drilled using sonic or hollow-stem auger drilling methods unless subsurface 
conditions warrant another method of construction.  Boreholes for monitor wells will be reamed to 
an approximate 10-inch diameter, if necessary.  Monitor wells will be installed to depths 
documented in the specified workplan or subsequent addendum prior to the commencement of 
field work.  All monitor wells constructed will be attempted using a single-pass completion.   
 
A soil sample collected from and deemed to be representative of the saturated screened interval 
will be sieved in the field to determine the approximate grain size distribution.  The slot size of the 
screen interval will be designated in part by an evaluation of grain size distribution conducted by 
the on-site hydrogeologist. 
 

4.5.1 Well Construction 

 
The following sections present options for monitor well drilling and construction.  The final method 
will be selected by the Project Manager based on anticipated subsurface conditions and potential 
for cross contamination of hydrostratigraphic units. 
 

4.5.1.1 Single Pass Sonic Wells 

 
Monitor wells will be constructed with 4-inch inner diameter (ID) schedule 40 PVC well casing and 
0.020-inch factory-slotted schedule 40 PVC well screen.   A five foot collection sump will be 
installed below the monitor well screen at each well.  Monitor wells completed in sonic boreholes 
would include the use of stainless steel centralizers above and below the screened interval.  For 
these wells, stainless steel centralizers will be used at 40-foot intervals along blank casing.  A filter 
pack consisting of Monterey sand no finer than Lonestar No. 1c for 0.020-inch well screen will be 
installed in the annulus between the borehole and the well screen from the total depth of the well 
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to approximately 3 to 5 feet above the top of the screened interval.  An approximate 2- to 3-foot 
thick bentonite seal will be emplaced in the annulus above the filter pack using granular bentonite 
or bentonite pellets.  Sufficient time will be allowed for the bentonite to hydrate prior to grouting the 
remaining annulus.  The annulus between the borehole and well casing will be grouted from the 
top of the bentonite seal to approximately 2 to 3 feet below land surface (bls) using bentonite 
grout, bentonite-cement (up to 5 percent bentonite) mixture, or neat cement.  The bentonite grout 
or neat cement will be tremied down the annular space of the borehole to ensure a competent 
surface seal.  The well will be completed with a locking cap inside a traffic-rated subsurface utility 
vault. 
 
Dedicated stainless steel electric submersible pumps will be installed in monitor wells for purging 
and sampling groundwater.  Pump intakes would be set at approximately 3 feet above the 
screened interval for each monitor well. 
 

4.5.1.2 Hollow-Stem Auger Wells 

 
Monitor wells will be constructed with a nominal 4-inch ID schedule 40 PVC well casing and 
0.020-inch factory-slotted well screen or alternate casing chosen by the on-site hydrogeologist.  A 
five foot collection sump will be installed below the monitor well screen at each well.  A filter pack 
consisting of Monterey sand no finer than Lonestar No. 1c will be installed in the annulus between 
the borehole and the well screen from the total depth of the well to approximately 3  to 5 feet 
above the top of the screened interval.  An approximate 2- to 3-foot thick bentonite seal will be 
emplaced in the annulus above the filter pack using granular bentonite or bentonite pellets.  
Sufficient time will be allowed for the bentonite to hydrate prior to grouting the remaining annulus.  
A very fine-grained (Lonestar No. 60) sand grout filter may be emplaced in the annulus above the 
top of the filter pack or bentonite seal.  The annulus between the borehole and well casing will be 
grouted from the top of the bentonite seal to approximately 2 to 3 feet bls using bentonite grout, 
bentonite-cement (up to 5 percent) mixture, or neat cement.  The bentonite grout or neat cement 
will be tremied down the annular space of the borehole to ensure a competent surface seal.  The 
well will be completed with a locking cap installed inside a traffic-rated subsurface utility vault. 
 

4.5.2   Monitor Well Development 

 
All wells will be developed via swabbing, bailing, and pumping.  The actual well development 
procedure may vary, dependent upon actual characteristics of the formations encountered during 
drilling.  Proper development of the wells will be emphasized to avoid potential bridging of the filter 
pack. 
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4.5.2.1 Well Development Equipment 

 
Equipment to be used for well development includes: 
 

 A swab tool consisting of a single swab shall be utilized as described in the Handbook of 
Groundwater Development, (page 264) (Roscoe Moss Company, 1990).  The rubber 
swab shall have an outer diameter of not less than 1/8-inch smaller than the inner 
diameter of the well casing. 

 
 A suction bailer with the appropriate fittings, etc., to allow for the removal of debris, which 

might accumulate in the bottom of each well casing shall be used.  
 

 A submersible pump compatible with the well casing size shall be used to pump the well 
as a final step in the well development process.   

 
 Discharge Piping including approximately a minimum 50 feet of temporary discharge 

piping or hose required to convey well development water to the designated discharge 
location.  The final discharge location shall be determined in the field.  Discharged water 
shall be conveyed approximately 50 feet away from the well location.  A flow meter and 
sample port shall be installed near the well for flow calculation and sample collection. 

 

4.5.2.2 Development Procedures 

 
Initial development will commence between 12 and 24 hours after completion of the sanitary seal 
installation.  Prior to development activities, the static water level in the casing will be measured 
and recorded.  Bailing and swabbing will be alternated until the well is no longer producing 
significant quantities of solids.  The swab shall be raised and lowered using approximately 10-foot 
strokes at a rate of 3 feet per second.   
 
When the well is no longer producing significant quantities of sediment during swabbing and 
bailing, and at the discretion of the Geologist, the well will be pumped using a submersible pump 
that has the dimensions, capacity and lift appropriate to develop the wells constructed under this 
Scope of Services.  The well shall be pumped at a rate of 20 to 25 gpm, periodically turning the 
pump off and letting the water in the column flush down into the screen.  Pump surging shall 
continue until the discharge is clean and free from sediment.  Upon completion of pump surging, 
the well shall be pumped at a steady rate for a minimum of three (3) hours.   
 
The length of time the well casing is pumped will be dependent upon the water quality conditions 
observed using, but not limited to, turbidity and Electric Conductivity (EC) meters, and visual 
inspection by the Geologist.  After pump development is completed, Contractor shall again sound 
the bottom of the well casing.  If sediment exists at the bottom of the well casing, Contractor shall 
proceed with bailing until the bottom of the casing is predominantly free of sediment. 
The total volume of water purged, water quality parameters measured, sand content, water 
levels, and the development methods used will be recorded in the field notebook.  
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4.5.2.3 Equipment Decontamination and Disposal 

 
All downhole drilling equipment will be steam cleaned prior to commencing drilling operations, 
prior to drilling below the conductor casing, and between monitor well locations.  All circulation 
equipment will be flushed with clear water to rinse away residual drilling fluids prior to drilling 
below the conductor casing and between well locations.  All rinse waters will be stored and will be 
properly disposed. 
 
All materials generated from drilling activities will be contained, labeled, and stored in 55-gallon 
drums, roll-off bins, or Baker-type portable tanks.  This includes all drilling fluids and cuttings, 
wash and rinse water, development water, and soil cuttings. 
 

4.6   DOCUMENTATION 

 
A log of conditions encountered during monitor well drilling, construction, and development will be 
maintained in the field notebook.  The log will include brief lithologic and hydrogeologic 
descriptions as needed, as well as notations on drill rig behavior and any unusual conditions 
encountered.  A completion report will be compiled for each monitor well.  The completion report 
will include the following: 
 

 Well completion and development report for monitor wells and lithologic log form 
(Tables A-1 and A-2). 

 
 Schematic well construction diagram illustrating as-built well construction details. 

 
 Field notes compiled by the on-site hydrogeologist during drilling operations. 

 
 Photographs, if available. 

 

4.7   QUALITY ASSURANCE 

 
QA during monitor well construction activities will be accomplished by following this SOP.  The 
Project Manager will review all field notes, well completion and development forms, and lithologic 
logs throughout drilling operations to ensure conformity with this SOP.  In addition, a well video 
will be performed upon completion of each well to confirm well construction. 
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5.0  CORE SAMPLE COLLECTION 

 
 

5.1   GENERAL STATEMENT 

 
Core samples will be collected from well borings.  Core samples may be depth-discrete or 
continuous core, as appropriate.  Borings will be drilled using hollow-stem auger, or sonic drilling 
methods unless conditions warrant another method of construction.  For hollow-stem auger 
methods, core samples will be collected using a split-spoon sampler.  If sonic drilling methods are 
used, continuous core will be extruded as each section of hollow drill rod is advanced, but a split-
spoon core barrel or similar device will be used when collecting a discreet core sample for 
laboratory analysis.  Core samples will be tested for engineering properties and total organic 
carbon (TOC).  Monitor well drilling, lithologic logging, and soil sampling will be conducted under 
the supervision of a California Registered Geologist.   
 
 

5.2   DATA QUALITY OBJECTIVES 

 
Core samples will be collected from well borings and will be tested and analyzed to determine 
engineering properties and TOC content of the soil matrix within the well screen interval at each 
well using various ASTM or other appropriate methods.  The resultant data will be used to 
characterize physical, and hydrogeologic parameters of the subsurface at these monitor well 
locations.  Information obtained from core samples will also be important in the interpretation of 
hydrogeologic characteristics of the cored soil/rock, such as the ability of these materials to 
transmit water, and adsorb and transmit chemical constituents. 
 
 

5.3   EQUIPMENT AND/OR INSTRUMENTATION 

 
Equipment used during core sample collection may include a core sampler advanced ahead of 
the core barrel bit, or other similar coring device, using the hollow auger, or sonic drill. 
 

5.4   PREPARATION 

 
The following procedures will be performed in preparation for core sample collection: 
 

 Review project objectives with field personnel and identify locations to be drilled. 
 

 Review sampling intervals, sampling equipment and supplies, time of sampling, and 
schedule of analyses to be performed. 

 Review health and safety procedures with field personnel. 
 

 Obtain underground utility clearance. 
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 Review appropriate permits, insurance requirements, contractual requirements, and site 

access procedures, if applicable. 
 

 Inform laboratory of expected sample shipments. 
 

 Clean core samplers according to procedures outlined in Section 5.7. 
 

5.5   PROCEDURES 

 
The following procedures will be performed during core sample collection for analysis of physical 
properties or TOC: 
 

 SPLIT-SPOON SAMPLER:  Attach clean standard or California modified split-spoon 
sampler to hammer assembly if using hollow auger, or to drill rod if using sonic drilling.  If 
samples are being collected for laboratory analyses, line the split-spoon sampler with 
clean brass or stainless steel sleeves prior to attaching sampler to hammer assembly or 
drill rod.  Insert sampler into borehole and advance the sampler into the formation using 
the hammer of the auger rig, or by pushing/vibrating with the sonic rig. Observe and record 
drilling or penetration characteristics while the sampler is being advanced. 

 
 SONIC DRILLING PROCEDURE:  Continuous soil core will be extruded in the course of 

the sonic drilling process.  For core samples to be submitted for laboratory analysis, 
remove the sonic drive bit from the borehole.  Attach clean sample barrel to drill rod, insert 
sampler into borehole, and advance the sampler into the formation by pushing or vibrating 
with the sonic rig. 

 
 After the sampler is retrieved, carefully remove and examine the core.  Determine the 

percent recovery, place the core in a core box, and label the top and bottom of the core 
with the appropriate depth intervals. 

 
 Selected core samples will be sent for testing of engineering properties and TOC.  Secure 

caps with custody seals and attach sample label (Figure A-1).  Place each sample in a 
resealable plastic bag.  Store samples for TOC analysis on ice in an ice chest. 

 
 Complete appropriate chain-of-custody records and sample transmittal letters (Tables A-3 

and A-4). 
 

 Package and store samples, and transport or transmit to laboratory within 48 hours after 
sample collection. 
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5.6   SAMPLE CONTAINERS, PRESERVATION, AND TRANSMITTAL 

 
A split-spoon sampler or other steel core barrel or similar sampling system will be used to collect 
core samples for testing of engineering properties and/or analysis of TOC.  Handling protocols for 
core sample containers have been summarized (Table A-5).  Core samples collected for TOC 
analysis will be labeled, placed in resealable plastic bags, and stored on ice in an ice chest.  
These samples will be chilled for preservation and will be transported to the laboratory on ice in 
sealed plastic ice chests containing a sample transmittal letter and chain-of-custody form 
(Tables A-3 and A-4).  Core samples collected for testing of physical properties will be stored and 
transported to the laboratory without ice in sealed containers containing a sample transmittal letter 
and chain-of-custody form.  Core samples for TOC analysis will be shipped to the laboratory 
within 48 hours after sample collection.   
 

5.7   EQUIPMENT DECONTAMINATION AND DISPOSAL 

 
Prior to the collection of core samples, the downhole samplers will be washed with nonphosphate 
detergent, followed by tap water rinse, and then a final, distilled water rinse.  Excess cuttings 
generated during the drilling of monitor wells and collection of core samples will be contained and 
properly disposed.   
 

5.8   DOCUMENTATION 

 
Documentation of the core sampling activities will include records of sampling events in the field 
notebook, sample identification documents, and transmittal letters to the laboratory. 
 
The field notebook will be the responsibility of the field team leader.  All entries will be signed and 
dated, and the field notebook will be kept as a permanent record.  The following information will 
be entered into the field notebook each time a sample for engineering properties or TOC is 
collected: 
 

 Sample location/identifier 

 Depth at which sample was collected 

 Date and time sample was collected 

 Analyses to be performed 

 Sample lithologic description 

 Any other pertinent information, including any difficulties in sampling or unusual drilling 

occurrences 
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Sample identification documents will be prepared so that sample identification and chain of 
custody are maintained, and sample disposition controlled.  The sample identification documents 
to be used are: 
 

 Sample identification labels 

 Chain-of-custody record and analyses request form 

 Sample transmittal letter 

 
Standard sample identification labels, chain-of-custody and analysis request forms, and sample 
transmittal letters will be used to record all information (Tables A-3 and A-4; Figure A-1).  Sample 
documentation forms and labels will be completed with waterproof ink.  Information on the sample 
labels will be protected from water with clear label protection tape.  The sample documentation 
forms will accompany the samples to the laboratory.  Copies of the chain-of-custody and analysis 
request forms will be retained by the samplers and sent directly to the Project QA Manager. 
 
Preprinted adhesive sample labels will be secured to the sample containers by field personnel.  
The following information will be recorded on the sample label: 
 

 Sample location/identifier 

 Depth at which sample was collected 

 Date and time sample was collected 

 Analyses to be performed 

 Project name and number 

 Sampler's initials 

 Any special instructions to laboratory personnel 

 
Official custody of samples will be maintained and documented from the time of sample collection 
until the receipt and approval of analytical results.  The chain-of-custody record is the document 
that records the transfer of sample custody.  The chain-of-custody record also serves to cross 
reference the sample identifier assigned by the Project QA Manager for the project with the 
sample identifier assigned by the laboratory.  The chain-of-custody record includes the following 
information:   
 

 Sample location/identifier 

 Project code 

 Sampling date 

 Sampling personnel 

 Shipping method and date 

 Sample description 
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 Sample volume 

 Number of containers 

 Sample destination 

 Preservatives used 

 Analyses to be performed 

 Special handling procedures 

 The identity of personnel relinquishing and accepting custody of the samples. 

 

The sampling personnel will be responsible for the samples and will sign the chain-of-custody 
record to document sample transferal or transport.  Samples will be packaged in sealed 
containers for transport and dispatched to the appropriate laboratory for analysis with a separate 
chain-of-custody record and analysis request form accompanying each shipment.  The method of 
transport, courier name(s), and other pertinent information will be entered on the transmittal letter 
accompanying the samples.  During transport, samples will be accompanied by the 
chain-of-custody documentation. 
 
Once received at the laboratory, laboratory custody procedures apply.  It is the laboratory's 
responsibility to acknowledge receipt of samples and verify that the containers have not been 
opened or damaged.  It is also the laboratory's responsibility to maintain custody and sample 
tracking records throughout sample preparation and analysis. 
 

5.9   QUALITY ASSURANCE 

 
QA during core sample collection activities will be accomplished by following this SOP.  In 
addition, the Project Manager will review the field notebook, sample identification documents, 
and transmittal letters to the laboratory throughout the core sample collection activities to ensure 
conformity with this SOP. 
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6.0  AQUIFER AND SLUG TESTING 

 
 

6.1   GENERAL STATEMENT 

 
Aquifer tests will be conducted to evaluate the hydraulic parameters of the hydrogeologic unit in 
selected monitor wells.  Water level drawdown, recovery, and well discharge rates will be 
monitored throughout the test.  The water quality parameters temperature, Electrical Conductivity 
(EC), Dissolved Oxygen (DO), Oxidation Reduction Potential (ORP), and Degree of Acidity or 
Alkalinity (pH) of discharged water may also be monitored periodically.  Water quality parameter 
data may also be used in additional investigations. 
 

6.2   DATA QUALITY OBJECTIVES 

 
Aquifer tests will be conducted in selected monitor wells to estimate hydraulic properties.  Aquifer 
tests will also be used to provide data for the evaluation of remedial actions as part of the FS.  
The decision to conduct an aquifer test at a selected monitor well will be based on the location of 
the well, the need for additional data on hydraulic characteristics, and water quality data.  Aquifer 
testing will consist of constant discharge and recovery tests.  The duration of tests will depend on 
the well design and capacity, aquifer characteristics, and the observed responses in available 
observation wells.  Water level drawdown and recovery data will be obtained in the pumping well 
and observation wells that are within the radius of influence of the pumping well during aquifer 
testing.   
 
The DQO of the hydraulic testing task is to provide data that are of high quality sufficient to 
support decisions made during RI/FS activities and that are representative of tested 
hydrogeologic units in the Study Area.  The DQOs of this task will be achieved by implementing 
QC procedures for aquifer testing, and by conforming to the procedures provided in this SOP. 
 

6.3   EQUIPMENT AND/OR INSTRUMENTATION 

 
Equipment used during aquifer testing includes discharge and water level measuring devices.  
A calibrated 5- to 55-gallon container and stopwatch or an in-line flow meter will be used to 
measure discharge rates.  Water levels will be measured with calibrated water level indicators, 
and synchronized watches will be used to note the time of each measurement.  Pressure 
transducers and electronic data loggers may also be used to record water levels. 
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6.4   PREPARATION 

 
The following procedures will be performed during preparation for the aquifer tests. 
 

 Measure the total depth of the well to be tested. 
 

 Install submersible test pump in the well at the depth determined by the on-site 
hydrogeologist.  Install a check valve in the discharge pipe above the pump to prevent 
return flow after pump shutoff. 

 
 Assemble all necessary forms and graph paper. 

 
 Prior to the start of pumping, measure static water level in the pumping and observation 

wells, and record measurement time on the appropriate water level record sheet 
(Tables A-6 and A-7).  If the well has been pumped for development or pump performance 
purposes, water levels must regain pre-pumping levels prior to beginning the test. 

 
 Perform a limited pumping pretest to determine appropriate valve settings to test for leaks 

in the discharge system, and to ensure that discharge is directed into a suitable storage 
tank. 

 
 Prior to commencement of the test, the on-site hydrogeologist will select time increments 

for water level measurements and water sample collection, and will determine which 
monitor wells will be used as observation wells. 

 
 Provide a reliable portable power supply if a standard power source will not be available. 

 
 Calibrate instruments for the measurement of pH, EC, DO, ORP, and temperature, if 

appropriate. 
 

 Prepare equipment for discharge measurement.  A calibrated 5- to 55-gallon container or 
an in-line flow meter will be used to monitor discharge from wells. 

 
 Install a gate valve in the pump discharge line.  Discharge will be controlled to maintain a 

constant flow rate. 
 

 Install pressure transducers and electric data loggers and recorders in selected 
observation wells prior to initial testing. 

 
 Familiarize all personnel with the aquifer test procedures. 

 
 Synchronize all personnel's watches and chronometers, then start the pump. 
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6.5   PROCEDURES 

 
The following procedures will be used to conduct the aquifer test. 
 

 Start pump and maintain a constant discharge.  The on-site hydrogeologist will determine 
when to terminate the test based on a field plot of aquifer response. 

 
 In the pumping well and observation wells, measure water levels every one-half minute for 

the first 5 minutes and decrease the frequency of measurements as follows:  
every 1 minute between 5 and 10 minutes; every 2 minutes between 10 and 30 minutes; 
every 5 minutes between 30 and 60 minutes; every 10 to 15 minutes between 60 minutes 
and 120 minutes; and every 20 minutes between 120 and 360 minutes. 

 
 Adjust valve to maintain constant discharge.  Record measurements on water level record 

sheets with corresponding measurement time. 
 

 After the pump is turned off, begin water level recovery measurements according to the 
schedule given for aquifer test start-up.  Record measurements and measurement times 
on the water level record sheets (Tables A-6 and A-7). 

 
 The on-site hydrogeologist will determine when recovery has reached approximate 

pre-pumping water level. 
 

6.6   EQUIPMENT DECONTAMINATION AND DISPOSAL 
 

Purge water from the monitor wells generated during aquifer testing activities will be contained 
and transferred to wastewater storage tanks for appropriate treatment/disposal and/or treated and 
discharged to the sanitary sewer under temporary discharge permit, if attainable.  Disposal of 
purge water practices will be consistent with the SOP for handling, storage, characterization, and 
disposal of IDW (Section 7.0). 
 

6.7   DOCUMENTATION 
 

Observations made during aquifer test activities will be recorded on water level record sheets 
(Tables A-6 and A-7).  The water level record sheets and field plots of aquifer test data will be 
included with the completion report for the monitor well (Table A-2).  Electronic data collected by 
pressure transducers will be downloaded onto a portable computer and processed upon returning 
from the field.  Electronic data will be stored, and hard copy plots of transducer readings will be 
retained in the project file with other aquifer testing field documentation. 
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6.8   QUALITY ASSURANCE / QUALITY CONTROL 
 

QA/QC objectives for aquifer test data will be satisfied by following the procedures described in 
this SOP. 
 
Upon return to the office after the field event, all aquifer and slug test mathematical computations, 
field data plots, and aquifer parameter computations will be checked for correctness.  The 
applicability of the selected analytical method to the particular data set will be assessed by the 
Project Manager. 
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7.0  HANDLING, STORAGE, CHARACTERIZATION, AND DISPOSAL OF 
INVESTIGATION-DERIVED WASTES 

 
 

7.1   GENERAL STATEMENT 

 
SOPS have been developed for the handling, storage, characterization, and disposal of wastes 
generated during field work activities. 
 

7.2   HANDLING AND STORAGE 

 
Wastes generated during this investigation will include water and soil. 
 

7.2.1   Water 

 
Water will be generated during decontamination, groundwater sampling, well development, and 
aquifer testing.  Large capacity aboveground wastewater storage tanks or 55-gallon drums will be 
used to contain water generated during this investigation. 
 
A central staging area for decontamination of drilling and sampling equipment will be established 
on the site.  Water generated during decontamination procedures will be containerized and 
transferred to the wastewater storage tanks or 55-gallon drums. Water generated during well 
development and groundwater sampling will be contained at the wellhead in 55 gallon drums or 
large capacity storage tanks and stored or disposed of as coordinated by OCWD.  Water 
generated during aquifer testing may be contained and transferred to wastewater storage tanks 
for appropriate treatment/disposal and/or treated and discharged to the sanitary sewer under 
temporary discharge permit, if attainable. 
 

7.2.2   Soil 

 
Soil cuttings will be generated during drilling.  Soil cuttings will be stored in 55-gallon drums or 
roll-off bins at each soil sample location.  Each container will be clearly labeled with the soil boring 
identifier, date, and depth interval for soil cuttings contained. 
 

7.3   CHARACTERIZATION 

 
Waste characterization will include sample collection and laboratory analysis of soil and drilling 
fluid generated during field activities.  Characterization of soil and drilling fluid will be required to 
determine appropriate waste disposal.  
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The analytical results for soil samples collected from soil borings will be used to characterize soil 
generated during soil sampling activities. 
 

7.4   DISPOSAL 

 
The Drilling Contractor will be responsible for the handling, storage, and transportation of all IDW 
generated during drilling activities, including, but not limited to, soil cuttings, decontamination 
rinsate, used protective clothing, empty containers, plastic sheeting, trash, concrete, plastic or 
steel casings, fittings, monuments, and other materials generated by the work. Wastes will be kept 
separate by type (i.e., soil will not be mixed with wastewater) in watertight containment units, such 
as 55-gallon drums. Temporary waste containment units will not be stored at the boring locations; 
thus, all IDW must be removed to a temporary storage area on a daily basis.  
 
The Drilling Contractor will be responsible for disposal of all IDW generated during field activities 
in accordance with Local, State, and Federal requirements. Disposal shall include the collection 
and laboratory analysis of disposal soil samples. A minimum of one sample shall be collected per 
site location.  All disposal soil samples collected shall be submitted to a State-certified laboratory 
for analysis by U.S. Environmental Protection Agency (EPA) Method 82606 for the full suite of 
VOCs and fuel oxygenates, and any other analysis required by the receiving disposal facility.  The 
Drilling Contractor will sign any non-hazardous waste manifests (i.e., bills of lading) on behalf of 
the Client. In the unlikely instance that hazardous waste is generated, the Drilling Contractor will 
prepare a hazardous waste disposal manifest. The Drilling Contractor will provide the Client with 
the manifest and a Client representative will sign the manifest.  
 
Generation of hazardous materials by the Drilling Contractor or subcontractors during the course 
of work caused by their negligence (e.g., oil, and/or hydraulic spills or leaks) will be cleaned, 
removed, and properly disposed of at the Drilling Contractor's expense.  Any materials suspected 
of contamination due to Drilling Contractor or subcontractor negligence will be submitted by the 
Drilling Contractor to a State-certified laboratory for analysis at the Contractor's expense.  The 
sample will be analyzed by approved State and/or Federal methods to determine if the sample 
contains hazardous materials. The Client reserves the right to request additional testing if the 
methods requested by the Drilling Contractor are insufficient to determine the types of potentially 
hazardous materials present. Tests must be run within 24 working hours of suspected 
contamination.  Test results must be available within five (5) working days.  During this time, any 
and all suspected contaminated materials must be contained separately and stored at a 
temporary off-site location under the control of the Drilling Contractor or subcontractor.  Any 
sample that contains levels of contaminants in excess of State or Federal disposal standards will 
be properly disposed of by the Drilling Contractor in accordance with applicable regulations within 
48 working hours of receiving test results to the extent practical. This will include preparation of, 
and signing, a hazardous materials disposal manifest by the Drilling Contractor. The Drilling 
Contractor or subcontractor, not the Client, shall be listed as the generator of the hazardous waste 
(i.e., as a result of Contractor Negligence) on such manifests. 
 
Water generated from groundwater sampling, monitor well development, and decontamination will 
be stored in large-capacity storage tanks or 55 gallon drums and appropriately treated or disposed 
as coordinated by OCWD. 
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Water generated during aquifer testing will be managed by the Drilling Contractor and may be 
contained and transferred to wastewater storage tanks for appropriate treatment/disposal and/or 
treated and discharged to the sanitary sewer under temporary discharge permit, if attainable.  
Disposal of other wastes generated during this investigation will be based upon analytical results 
for waste characterization samples. 
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TABLE A-1 

 
LITHOLOGIC LOG FORM 
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BOREHOLE ID: LOCATION: PAGE   1   OF  

PROJECT NO.: PROJECT NAME: LOGGED BY: 

WEATHER: DATE(S): 

DRILLING METHOD, EQUIPMENT: HOLE DIA.: 

DRILLING CONTRACTOR: OPERATOR: 

SAMPLING METHOD, EQUIPMENT: 

SURFACE ELEVATION:                     ft/msl TOTAL DEPTH:                      ft/bls DTW:                           ft/bmp

REMARKS: 
 
 
 

     

 
LITHOLOGIC DESCRIPTION 

 
Textural classification (modifier, root), Munsell color descriptor (value), 
moisture content, consistency or relative density, plasticity, grain size, 

sorting, roundness, miscellaneous properties. 

 
NOTES, REMARKS, 

OBSERVATIONS 

  
0 

     

       

        

        

        

        

        

        

        

        

        

        

        

        
 

 
FOOTNOTES 
 
 DIA = Diameter 
 DTW = Depth to water 
 ft/bls = Feet below land surface 
 ft/bmp = Feet below measuring point 
 ft/msl = Feet mean sea level 
 USCS = Unified Soil Classification System 
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WELL COMPLETION AND DEVELOPMENT REPORT 
 

Project No. ____________ 

Project Name _________________________ 
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COMPLETION REPORT FOR WELL __________ 

 

Drilling Company:   _____________________________________________________________  

Driller:   ______________________________________________________________________  

Drill Rig:   ____________________________________________________________________  

Date drilling started:   ___________________________________________________________  

Date drilling completed:   ________________________________________________________  

Description of drilling  _________________________________________________________  

  _________________________________________________________  

  _________________________________________________________  

 

A. GENERAL 

 Location:  _________________________________________________________________  

 Location coordinates:  x ____________     y ____________ 

 Total depth of borehole:   ______________________________________________  feet bls 

 Borehole diameter: ______________ inches, from ____________ to ___________  feet bls 

  ______________ inches, from ____________ to ___________  feet bls 

 Lost circulation zones:   ______________________________________________________  

 Lithology logged by:   ________________________________________________________  

 

B. CONSTRUCTION 

 Conductor Casing 

 Type:   ___________________________________________________ ,  O.D.:  _________ 

 Wall thickness:   _________________ ,  from ______________ to ______________ feet bls 

 Centralizers/Shoe:   _________________________________________________________  
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TABLE A-2 

 

WELL COMPLETION AND DEVELOPMENT REPORT 
 

Project No. ____________ 

Project Name _________________________ 
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COMPLETION REPORT FOR WELL __________ 

 

 Well Casing 

 Type:   ___________________________________________________ ,  O.D.:  _________ 

 Wall thickness:   _________________ ,  from ______________ to ______________ feet bls 

 Type:   ___________________________________________________ ,  O.D.:  _________ 

 Wall thickness:   _________________ ,  from ______________ to ______________ feet bls 

 

 Well Screen 

 Type:   ___________________________________________________ ,  O.D.:  _________ 

 Wall thickness:   _________________ ,  from ______________ to ______________ feet bls 

 Type:   ___________________________________________________ ,  O.D.:  _________ 

 Wall thickness:   _________________ ,  from ______________ to ______________ feet bls 

 Centralizers/Shoe:   _________________________________________________________  

 

C. GROUT AND CEMENTING RECORD 

 Annular space:   ____________________________________________________________  

 Type of cement/grout:   ______________________________________________________  

 Method of emplacement:   ____________________________________________________  

 Approximate number of yards/bag:   ____________________________________________  

 Comments: _______________________________________________________________  

 _______________________________________________________________  

 _______________________________________________________________  

 Annular space:   ____________________________________________________________  

 Type of cement/grout:   ______________________________________________________  

 Method of emplacement:   ____________________________________________________  

 Approximate number of yards/bag:   ____________________________________________  

 Comments: _______________________________________________________________  

 _______________________________________________________________  
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WELL COMPLETION AND DEVELOPMENT REPORT 
 

Project No. ____________ 

Project Name _________________________ 
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COMPLETION REPORT FOR WELL __________ 

 

D. GRAVEL PACK 

 Type:   ______________________________ ,  from ___________ to ___________ feet bls 

 Volume emplaced:   _________________ , Method emplaced:  _______________________ 

 Type:   ______________________________ ,  from ___________ to ___________ feet bls 

 Volume emplaced:   _________________ , Method emplaced:  _______________________ 

 Grout Filter 

 Type:   ______________________________ ,  from ___________ to ___________ feet bls 

 Volume emplaced:   _________________ , Method emplaced:  _______________________ 

 Bentonite Seal 

 Type:   ______________________________ ,  from ___________ to ___________ feet bls 

 Volume emplaced:   _________________ , Method emplaced:  _______________________ 

 

E. DEVELOPMENT RECORD 

 Date:  ____________________________________________________________________  

 Procedure:   _______________________________________________________________  

 Duration:  ________ minutes 

 Procedure:   _______________________________________________________________  

 Duration:  ________ minutes 

 Pumping duration:  ________ minutes 

 Average pump discharge rate:  _______ gpm 

 Drawdown at end of pumping:  ________ feet bls 

 Field parameters (initial):  pH   _______________ ,   Conductivity  _____________ (umhos), 

 Temperature  _____ (C),   Turbidity   ___________________________________________  

 Field parameters (final):  pH   ________________ ,   Conductivity  _____________ (umhos), 

 Temperature  _____ (C),   Turbidity   ___________________________________________  

  



  HARGIS + ASSOCIATES, INC.
 

 
TABLE A-2 

 

WELL COMPLETION AND DEVELOPMENT REPORT 
 

Project No. ____________ 

Project Name _________________________ 
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COMPLETION REPORT FOR WELL __________ 

 

F. PUMP INSTALLATION DATA 

 Pump installer:   ____________________________________________________________  

 Installation date:  _______________ 

 Pump purpose/type:   ________________________________________________________  

 Pump model/specs:   ________________________________________________________  

 Pump setting:   _____________________________________________________________  

 Pump purpose/type:   ________________________________________________________  

 Pump model/specs:   ________________________________________________________  

 Pump setting:   _____________________________________________________________  

 Surface completion (hole vault type, etc.):   _______________________________________  

 

G. REFERENCE ELEVATIONS 

 Land surface elevation:  ____________ feet msl 

 Measuring point elevation:  ____________ feet msl 

 Description of measuring point:   _______________________________________________  

 Date surveyed:   _____________ ,  by:  __________________________________________ 

 

H. COMMENTS AND NOTES RE DRILLING WELL CONSTRUCTION OPERATIONS 

  _________________________________________________________________________  

  _________________________________________________________________________  

  _________________________________________________________________________  

  _________________________________________________________________________  

  _________________________________________________________________________  
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WELL COMPLETION AND DEVELOPMENT REPORT 
 

Project No. ____________ 

Project Name _________________________ 

 

1170_Rpt2017-2_tbl_a-2.docx Page 5 of 8 

MONITOR WELL PLACEMENT FORM 

 

Proposed Well ID:_________________________  Actual Well ID:  _______________________ 

Date:___________________________________  By: _________________________________ 

Street Address or APN:   ________________________________________________________ 

City/Town:  ___________________________________________________________________ 

Nearest Cross Street:    _________________________________________________________ 

Thomas Brothers Reference: _____________________________________________________ 

Owner/Jurisdiction:  ____________________________________________________________ 

County Permit No. : ____________________________________________________________ 

USA Alert Ticket: ______________________________________________________________ 

Comments:___________________________________________________________________ 

____________________________________________________________________________ 

____________________________________________________________________________ 

Sketch Map 
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WELL COMPLETION AND DEVELOPMENT REPORT 
 

Project No. ____________ 

Project Name _________________________ 
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DEVELOPMENT REPORT FOR WELL ______ 

 

A. DEVELOPMENT REPORT 

 Well Type:   _______________________________________________________________  

 Development Company:   _____________________________________________________  

 Developer/Helper:   _________________________________________________________  

 Development Rig:   __________________________________________________________  

 Date of Development:   ______________________________________________________  

 H+A Field Notebook:   _______________________________________________________  

 H+A Personnel:   ___________________________________________________________  

 Description of Development:   _________________________________________________  

  _________________________________________________________________________  

  _________________________________________________________________________  

  _________________________________________________________________________  

 

B. WELL DEVELOPMENT 

 Total Well (Driller):   __________________________________________________  feet bls 

 Depth to bottom of well before development:   ______________________________  feet bls 

 Bottom:  soft, medium, hard 

 Depth to water before development:   ____________________________________  feet bls 

 Procedure:   _______________________________________________________________  

 Duration:  ________  minutes, Comment:  ________________________________________ 

 Procedure:   _______________________________________________________________  

 Duration:  ________  minutes, Comment:  ________________________________________ 

 Procedure:   _______________________________________________________________  

 Duration:  ________  minutes, Comment:  ________________________________________ 

 Procedure:   _______________________________________________________________  

 Duration:  ________  minutes, Comment:  ________________________________________ 
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WELL COMPLETION AND DEVELOPMENT REPORT 
 

Project No. ____________ 

Project Name _________________________ 
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DEVELOPMENT REPORT FOR WELL ______ 

 

 Procedure:   _______________________________________________________________  

 Duration:  ________  minutes, Comment:  ________________________________________ 

 Pumping duration:  ________ minutes 

 Field parameters (initial):  pH   _______________ ,   Conductivity  _____________ (umhos), 

 Temperature  _____ (C),   Turbidity   ___________________________________________  

 Average pump discharge rate:   ___________  gpm    Gallons purged:  _________________ 

 Depth to water at end of pumping:   ______________  feet bls,  Drawdown __________ feet 

 Specify Capacity:  ____________________ gpm/ft 

 Field parameters (final):  pH   ________________ ,   Conductivity  _____________ (umhos), 

 Temperature  _____ (C),   Turbidity   ___________________________________________  

 Depth to bottom of well after development:   _______________________________  feet bls 

 Bottom:  soft, medium, hard 

 Depth to water after development and recovery:   ___________________________  feet bls 

 Measured:  ___________________ hours after final pumping 

 

C. PUMP INSTALLATION DATA 

 Pump installer:   ____________________________________________________________  

 Installation date:   ___________________________________________________________  

 Pump purpose/type:   ________________________________________________________  

 Pump model/specs:   ________________________________________________________  

 Pump setting:   _____________________________________________________________  

 Pump purpose/type:   ________________________________________________________  

 Pump model/specs:   ________________________________________________________  

 Pump setting:   _____________________________________________________________  

 Comments:   _______________________________________________________________  

  _________________________________________________________________________  
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WELL COMPLETION AND DEVELOPMENT REPORT 
 

Project No. ____________ 

Project Name _________________________ 
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DEVELOPMENT REPORT FOR WELL ______ 

 

D. SURVEY DATA 

 Surveyor:   ________________________________________________________________  

 Date surveyed:   ____________________________________________________________  

 Land surface elevation:  _____________ feet msl 

 Measuring point elevation:  ____________  feet msl 

 Location coordinate:  x  _________________________     y _________________________ 

 Description of measuring point:   _______________________________________________  

 

E. COMMENTS 

  _________________________________________________________________________  

  _________________________________________________________________________  

  _________________________________________________________________________  

  _________________________________________________________________________  

  _________________________________________________________________________  

  _________________________________________________________________________  

  _________________________________________________________________________  

  _________________________________________________________________________  

 

 

FOOTNOTES 
 
 C = degrees Celsius 
 bls = Below land surface 
 ft = Feet 
 gpm = Gallons per minute 
 msl = Mean sea level 
 O.D. = Outer Diameter 
 specs = Specifications 
umhos = Micromhos 

 



ama
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SAMPLE TRANSMITTAL LETTER 
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 H+A Project No.:                        

 Date:                        

 
 

Laboratory Name  

Address   

  

 
 
Transmitted herewith are _______ parcels containing __________ soil/water samples.  The samples were 
shipped via _______________________ on the above date.  The contents of the sample shipment are shown on 
the attached chain-of-custody record. 
 
The laboratory representative who accepts custody of these samples from the shipping company should, upon 
receipt, record the number and condition of the samples, condition of custody seals, and acknowledge receipt of 
the samples by signing and returning the chain-of-custody record. 
 
Please perform the analyses outlined on the attached chain-of-custody record and include all data on sample 
labels in the final laboratory report.  The date each sample was received by the laboratory and the dates of 
extraction, analysis, etc. should also appear on the laboratory report.  Additional data validation deliverables 
requirements are noted on the chain-of-custody record.  Please report all analytical results to 
_______________________ of Hargis + Associates, Inc. (H+A) in San Diego, California. 
 
Payment is contingent upon adherence to method requirements for sample handling, preservation, preparation, 
and analysis, or as otherwise agreed to by the H+A project managers before work commences. 
 
The H+A project manager for this project is _______________________.  The field task manager for this project 
is _______________________. 
 
Facsimile or verbal results of your analyses are to be reported to our office within ___ days of sample receipt.  
Final laboratory reports are due in our office within ___ days of sample receipt.  Data validation deliverables are 
due in our office within ___ days of sample receipt. 
 
If you have any questions concerning the requested analyses or the integrity of the sample(s) in question, please 
contact the H+A field task manager at (858) 455-6500 as soon as possible.  
 
Sincerely, 
 
Hargis + Associates, Inc. 
 
 
 
Sample Collector 



PARAMETER SAMPLE CONTAINER SAMPLE VOLUME
PRESERVATION 

METHOD
MAXIMUM 

HOLDING TIME

Dry Bulk Density                 
(ASTM D2937)

Brass sample sleeve or other 
equipment specific sleeve 

Minimum 2-inch 
diameter, 3-inch length 
or equivalent volume

None None

Total Organic Carbon 
(Walkely Black Method)

Brass sample sleeve or other 
equipment specific sleeve or 
container if sampled from core 
barrel

Minimum 2-inch 
diameter, 3-inch length 
or equivalent volume

Cool to 4 Degrees 
Celsius

28 Days

Total Porosity                      
(API RP40)

Brass sample sleeve or other 
equipment specific sleeve or 
container if sampled from core 
barrel

Minimum 2-inch 
diameter, 3-inch length 
or equivalent volume

None None

FOOTNOTES

ASTM = American Society for Testing and Materials EPA = U.S. Environmental Protection Agency

          HARGIS + ASSOCIATES, INC.
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HANDLING PROTOCOL FOR CORE SAMPLES
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TABLE A-6 
 Page ______ 

WATER LEVEL RECORD SHEET 
 

PUMPED WELL _______ 
 
Measuring Point:   _________________________________________________________  feet above land surface 
Elevation of Measuring Point:   _____________________________________________  feet above mean sea level 
Well Location:  T ____________, R ____________, Sec. ____________ 
Well Coordinates:  ____________________ feet N.     ____________________ feet E. 
STATIC WATER LEVEL:  ______________ 
 

DATE/TIME 
AFTER 

PUMPING 
STARTED 
(MINUTES) 

 
 
 
 

HOUR 

 
DEPTH TO WATER 

(FEET) 
 

HELD     WET     DEPTH 

 
 
 

PUMPING 
RATE 

   
REMARKS 
(INCLUDE 

METHOD OF 
MEASUREMENT) 
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TABLE A-7 
 Page ______ 

WATER LEVEL RECORD SHEET 
 

OBSERVATION WELL _______ 
 
Measuring Point:   _________________________________________________________  feet above land surface 
Elevation of Measuring Point:   _____________________________________________  feet above mean sea level 
Well Location:  T ____________, R ____________, Sec. ____________ 
Well Coordinates:  ____________________ feet N.     ____________________ feet E. 
STATIC WATER LEVEL:  ______________ 
 

DATE/TIME 
AFTER 

PUMPING 
STARTED 
(MINUTES) 

 
 
 
 

HOUR 

 
DEPTH TO WATER 

(FEET) 
 

HELD     WET     DEPTH 

 
 
 

PUMPING 
RATE 

   
REMARKS 
(INCLUDE 

METHOD OF 
MEASUREMENT) 
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FIGURE A-1.  SAMPLE IDENTIFICATION LABEL 

 

 HARGIS + ASSOCIATES, INC. 
La Jolla Gateway 
9171 Towne Centre Drive, Suite 375 
San Diego, CA  92122 
Phone:  858.455.6500 

________________________________ 
Client Date 

________________________________
H+A Project No. Sample ID 

________________________________  
Initials Time 
________________________________ 
Analyze for: 

________________________________ 
Preservative/Special Instructions: 
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ORANGE COUNTY WATER DISTRICT 
WATER QUALITY DEPARTMENT 

STANDARD OPERATING PROCEDURES (SOP) 
 
 

General Protocols and Guidelines for Water Quality  
Monitoring Activities and Sample Collection  
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 SOP Title 

1 Sample Collection – General Protocol 

2 Field Log Books 

3 OCWD Chain of Custody Form 

4 Field Meter Calibration – Myron L Ultrameter II 6PFC 

5 Field Meter Calibration – Hydrolab Quanta 

6 Measuring Depth to Water 

7 VOC Sampling – EPA Method 524.2 

8 Submersible Pump Sampling 

9 OCWD Monitoring Well Purge Sheet Form 
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ORANGE COUNTY WATER DISTRICT 

WATER QUALITY DEPARTMENT 
STANDARD OPERATING PROCEDURES 

 

SOP NUMBER:  WQ DEPT SOP NO. XXXX.X 
SOP TITLE: SAMPLE COLLECTION – GENERAL PROTOCOL 
CREATED/REVISED BY: Michelle Boyd & Nira Yamachika 
REVIEW DATE: July 2012, May 2015 
REVIEWED BY:  Michelle Boyd, Pat Versluis, Nira Yamachika 
REVISION: No. 1 
SUPERCEDES: Original July 2012 
NEXT REVIEW DATE: 2018 
ISSUE DATE: May 20, 2015 

 
 
1.0 PURPOSE, SCOPE AND APPLICATION 
 
The purpose of this Standard Operating Procedure (SOP) is to set guidelines for 
all Orange County Water District (OCWD) Water Quality Department 
(Department) staff.  This document provides basic guidelines and procedures 
used by department personnel for water quality monitoring of groundwater, 
surface water, and treatment processes. These basic guidelines are the 
minimum requirements and may be modified to meet specific regulatory 
requirements, local environmental conditions, or focused studies. Proficiency with 
the use and operation of monitoring equipment, strong attention to detail, 
continuous application of high quality assurance protocols, and first-hand 
knowledge of the watershed form the core of the sample collection and data 
evaluation process. 
 
The objective of OCWD’s water quality monitoring program is to collect 
“representative” samples of the ambient water source (i.e., groundwater, surface 
water, etc.). To meet this objective, department staff must prepare in advance by 
gathering data on the groundwater well location or surface water site. Information 
such as site conditions and access, well construction details, historical water 
quality data if available, groundwater monitoring well pumping and purge 
characteristics, production well operational period, required sampling procedure 
and sample equipment for the location, test methods for analysis, and sample 
handling procedures are known before arriving at the sample site. Samples are 
collected as specified by the EPA (i.e., EPA Method 524.2 for volatile organic 
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compounds or VOCs), Department of Drinking Water (DDW), or other approved 
methods dependent on the type of analysis. 
 
 
2.0 BACKGROUND 

OCWD collects thousands of samples every year for a variety of monitoring 
programs related to drinking water, seawater intrusion, surface water, and 
groundwater from monitoring and production wells located throughout the north 
Orange County Groundwater Basin and selected locations in the upper and lower 
Santa Ana River Watershed.  As a basis, OCWD staff employs sampling 
protocols used by United States Geological Survey (USGS), Environmental 
Protection Agency (EPA), and the Department of Drinking Water (DDW). Staff go 
through an extensive training process, with a senior and/or experienced staff, 
occurring over a 6-month to 1-year period to gain appropriate and specific 
knowledge about (1) OCWD’s monitoring programs, (2) sample collection 
procedures following USGS, EPA, and DDW approved methods, industry 
standards and District expectations, (3) operation, calibration, and maintenance 
on all field instruments and sampling equipment related to each specific 
monitoring program, (4) individual sampling station site and specific 
characteristics to conduct sampling activities, (5) documentation protocols (i.e., 
chain of custody, field notebook, etc.), and (6) traffic control set-up and safety 
awareness.  Emphasis is placed on high quality assurance and quality control 
(QA/QC) for all protocols and procedures for each activity related to field 
measurements and documentation, sample collection, storage, transport and 
delivery of samples to a state certified analyzing laboratory or researchers. 

 
3.0 SAFETY, POTENTIAL PROBLEMS, OR PRECAUTIONS 
 

3.1 When working with potentially hazardous materials or situations, 
follow EPA, Cal/OSHA, and specific health and safety procedures. 

 
3.2 All proper personal protection clothing and equipment (PPE) must 

be worn including, but not limited to, eye protection, feet protection, 
skin protection, and clothing related to traffic control.  

 
3.3 Staff is required to exercise caution during all sampling scenarios 

because potential hazards associated with field work are lifting, 
ambient temperature (heat and cold stress), slip, trip and fall 
conditions, wildlife and insects, and electric shock when using 
power sources in and around water, etc. 

 
3.4 Staff are required to constantly be aware of surroundings when 

operating an OCWD vehicle and it is mandatory to follow all traffic 
laws and posted signs. 



 
 

Page 3 of 8 

 
3.5 OCWD places the highest priority on safety in all field assignments. 

Staff will wear required personal protection equipment (gloves, 
safety glasses, traffic control vests, steel toe shoes, etc.) at all 
times and at all sites. Detailed standard operating procedures 
(SOP) are written for a diverse set of department sampling 
activities, equipment maintenance, decontamination procedures, 
data processing, etc. SOPs are routinely reviewed and revised to 
be current with modernized sampling techniques and new 
programs. 

 
  
4.0 EQUIPMENT, TOOLS, AND MATERIALS NEEDED OR REQUIRED 
 
Suggested or required equipment for sample collection include the following: 
 

4.1 Special or required equipment:  Required field equipment such as 
vehicles, generators, pumps, hoses, coolers, water level tapes, field 
meters, bottles, PPE, safety gear, etc., related to the sample event 
type and location are obtained and brought to the sample site. 
 

4.2 Field Meter: The field meter is used for measuring field parameters 
of the water to be sampled such as electrical conductivity (EC), pH, 
temperature (Temp), dissolved oxygen (DO), and oxidation-
reduction potential (ORP). 

 
4.3 Nitrile Gloves: Disposable purple nitrile sampling gloves or 

“extended cuff” nitrile gloves are used for surface water sample 
collection.  A clean pair of gloves must be used at all times. 

 
4.4 Required Sample Bottles: Specific sample bottles are obtained and 

required for the sample collection process.  Bottles are determined 
based on the analyses required.  

 
4.5 Travel Blanks: Specific travel blank samples are obtained and 

required for the sample event for many sample analyses. 
 
4.6 Paperwork: Required paperwork such as chain of custody forms, 

bottle labels, monitoring well purge sheet forms, etc., are obtained 
and brought to the sample site.  

 
 
 
5.0 PROCEDURES 
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5.1 Staff prepares for field work and sample collection the day prior to 
the sampling event.  Sampling equipment (field log books, meters, 
coolers, pumps, etc), laboratory prepared sample bottles, bottle 
labels, and corresponding paperwork are prepared ahead of time 
so that sampling teams may arrive at the field sites early, and 
return back to the laboratory with ample time for sample receiving 
and processing.  
 

5.2 Prior to leaving to the field site, field meters are calibrated in the 
Water Quality Department Laboratory the same day as the 
sampling event.   

 
5.3 The day of the sampling event, staff will load up equipment and 

sample collection materials and proceed to the sample site(s). 
Once at site(s), staff will set up and use proper sampling method 
procedures to collect samples and perform field work.  

 
5.4 Specific sampling methods and procedures will be used depending 

on the analyses requested (i.e., VOCs, trace metals, microbial, etc.) 
and type of source water to be sampled (i.e., groundwater, surface 
water, etc.).  

 
5.5 Staff will complete assigned field sampling, store and transport 

samples in a cooler with sample bottles surrounded by blue ice or 
double bagged ice, and deliver samples to the designated state 
certified laboratory for sample analysis. 

 
5.6 Field log books, chain of custody forms (COCs), and well purge 

forms are used to record sample site information, field activities, 
and ambient conditions.  Field readings such as electrical 
conductivity (EC), pH, temperature, dissolved oxygen, oxidation 
reduction potential (ORP), depth, well purge rates, etc., are 
recorded for the sampling site using a calibrated multi-parameter 
field meter and/or other field instrument.  

 
5.7 If required, static or pumping depth to groundwater is recorded 

using a water level measuring tape or water level meter.  
 
5.8 All sampling methods employed are dependent on site-specific 

conditions and requirements such as water quality monitoring 
objectives and site accessibility. 

 
5.9 A large supply of disposable purple nitrile gloves are brought to 

each site because of the need to change gloves when setting-up, 
handling equipment, etc. Gloves are changes frequently to prevent 
sample contamination from sampler influence. 
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5.10 At the sample site, the sample collection times are written on the 

sample labels. 
 
5.11 Sampling Groundwater:  For production or monitoring well 

sampling, staff is required to flush the sample spigot/tap for a 
minimum of 3-5 minutes prior to collecting samples. Note: 
Production wells are requested to be operated for as long as 
possible prior to collecting samples. Monitoring wells are required 
to purge 3.5 well volumes and field parameters of EC, pH, and 
temperature are stabilized prior to collecting samples. 

 
5.12 Sampling Surface Water: For surface water samples, staff ensures 

grab samples are taken in a representative location.  Typically, 
OCWD has routine monitoring locations with set sample site 
WRMS assigned names and staff is required to sample at the same 
location or very near the same vicinity at all sampling events for 
consistency.  However, because surface water flows and flow paths 
can change, sampling locations are always inspected prior to 
sampling for safety, depth, and flow. Surface water samples should 
not be influenced by the sampler that has entered the waterway. 
Staff is required to avoid stagnant water, cloudy water, disturbed 
water, or water commingled with silt. Staff is also required to always 
collect samples upstream of sampler (facing upstream extending 
arms out front and away from body).  

 
5.13 When preparing to collect a sample, staff is required to carefully 

remove bottle lid and fill sample bottle to the shoulder or per 
method procedure.  Staff must not set bottle lids down on any 
surface while sampling. Bottle lids are to be held taking caution not 
to touch the inside of the lid to prevent any potential for 
contamination. After the sample is collected, bottle lids are replaced 
continuing to take care to avoid touching the inside of the bottle lid. 

 
5.14 All samples are stored in coolers with ample blue ice to cool 

samples until samples are relinquished to the laboratory. 
 
 

6.0 QUALITY ASSURANCE/QUALITY CONTROL (QA/QC) 
 

6.1 All personnel must be properly trained or certified (when required) 
by an experienced and trained staff member before initiating any 
procedure. 
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6.2 All personnel shall be responsible for complying with all necessary 
QA/QC requirements that pertain to their organizational/technical 
function. Proper protocol and QA/QC must always be a top priority. 

 
6.3 OCWD staff must place the highest priority on safety in all field 

assignments. Staff must wear all required personal protective 
equipment (PPE) such as gloves, safety glasses, traffic control 
vests, steel toe shoes, etc., at all times and at all sites. 

 
6.4 Detailed standard operating procedures (SOPs) are written for a 

diverse set of department activities such as sampling requirements, 
equipment operation and maintenance, decontamination 
procedures, data processing, safety requirements, etc. SOPs are 
routinely reviewed and revised to be current with modernized 
technology, new techniques, and new programs.  

 
6.5 Accuracy and high attention to detail are emphasized through all 

department programs, assignments and sampling procedures. 
 
 

7.0 REFERENCES 
 
NA 

 
 
8.0 DEFINITIONS 

 
Cal/OSHA - Occupational Safety Health Association 
 
COC – Chain of Custody form 
 
DO – Dissolved Oxygen 
 
DDW – Department of Drinking Water  
 
EC – Electrical Conductivity 
 
EPA - Environmental Protection Agency 
 
OCWD - Orange County Water District 
 
ORP – Oxidation Reduction Potential  
 
PPE – Personal Protective Equipment 
 
QA/QC – Quality Assurance/Quality Control 
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SOP - Standard Operating Procedure 
 
Temp – Temperature 
 
USGS – United States Geological Survey 
 
WRMS – Water Resources Management System.  This is the OCWD 
water resources database. 
 
 

9.0 APPENDIX / ATTACHMENTS (Forms, charts, diagrams, etc.) 
 
None 
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ORANGE COUNTY WATER DISTRICT 
WATER QUALITY DEPARTMENT 

STANDARD OPERATING PROCEDURES 
 

SOP NUMBER:  WQ DEPT SOP NO. XXXX.XX 
SOP TITLE: FIELD LOG BOOKS 
CREATED BY: Michelle Boyd 4/12/2011 
REVIEW DATE: MAY 04, 2015 

REVIEWED BY:  
MB 01/05/12, MB 04/13/12, MB 04/26/13, MB 05/10/13, 
MB 05/04/15, NY/MB 05/20/2015 

REVISION: No. 7 
SUPERCEDES: Revision No. 6 
NEXT REVIEW DATE: 2016 
ISSUE DATE: MAY 20, 2015 

 
 
1.0 PURPOSE, SCOPE AND APPLICATION 
 
The purpose of this Standard Operating Procedure (SOP) is to set guidelines for all 
Orange County Water District (OCWD) Water Quality Department (Department) staff.  
This procedure states the responsibilities and describes the process for using field log 
books and the required documentation of field activities and site conditions for every 
field event assigned or attended. 
 
 
2.0 BACKGROUND 
 
Field log books are legal documents. As field observations are recorded, they become 
part of the permanent record of the sample or field event.  
 
 
3.0 SAFETY, POTENTIAL PROBLEMS, OR PRECAUTIONS 
 
None  
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4.0 EQUIPMENT, TOOLS, AND MATERIALS NEEDED OR REQUIRED 
 
Suggested or required equipment for field log books include the following: 
 

4.1 Field notebook with hard bound cover, water proof pages, and numbered 
pages if spiral bound. 

 
4.2 Permanent ink pen (Sharpie pen). 

 
 
5.0 PROCEDURES 
 

5.1 Label the exterior of your field log book with your full name, the date of the 
first field event recorded, and an end date with the last field event 
recorded (when log book is completed and full). Label the interior title 
page with your name, an OCWD contact phone number, and the date 
range of sampling and field events. 

 
5.2 Field log books should be used until all pages are full with field event 

details, descriptions, and notes. Hard bound field log books are preferred.  
However, if a spiral bound field log book is used, you must number the 
pages consecutively before the first use. 

 
5.3 No pages may be removed from the field log book. Permanent ink must be 

used to record data.  If any written error is made, then a single line must 
be drawn through the written error, initialed, and dated.  Do not completely 
cross-out or black-out the error. If a page is inadvertently skipped you 
must “X” through the page.  

 
5.4 Documenting site conditions and legible penmanship is imperative for ALL 

sample events, field site visits and/or reconnaissance.  
 
5.5 Data to be recorded in the field book: 
 

5.5.1 Date (MM/DD/YYYY) 
 
5.5.2 Weather conditions 
 
5.5.3 Vehicle used 
 
5.5.4 Site arrival time 

 
5.5.5 Samplers (List your initials on each field event entry. If you are not 

alone, list all sampler initials). 
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5.5.6 Primary task designations:  If you are with a partner, list who 
performed sampling and who performed measurements with field 
meters. 

 
5.5.7 All sample site names/IDs or site descriptions 
 
5.5.8 Time of sample collection for each site 
 
5.5.9 List field meter ID used 
 
5.5.10  All field readings with time of measurement 

 
5.5.10.1 Electrical Conductivity (EC) 
 
5.5.10.2 pH 

 
5.5.10.3 Temperature 

 
5.5.10.4 Dissolved Oxygen (DO) 

 
5.5.10.5 Free/Total Chlorine 

 
5.5.10.6 ORP 

 
5.5.10.7 Depth (for surface water samples) 
 

5.6 If you are using another means to record field data such as a purge form, 
then note in your field book that all field data is recorded on corresponding 
form (i.e.; “see purge form for all field data”). It is not necessary to record 
field data in duplicate in the field log book if it is already documented on 
and referenced to the purge form. 

 
5.7 Note Equipment Blanks (EB), Site Blanks (SB), and Travel Blanks (TB) - if 

taken. 
 

5.8 Note any special QA/QC samples - if taken. 
 
5.9 Note method of collection (surface water grab, monitoring well purge, 

etc.). 
 
5.10 Note test series collected at each site (i.e., 524, 507, PHARMA, 14DIOX, 

CLO4, GENLVLI, TITLE22N, etc.). 
 
5.11 Note unusual site conditions such as odors, unusual materials located 

near well, new plumbing on discharge, etc. When commenting on odor 
you should describe the odor (i.e., sulfur, petroleum, musty, etc.).  In 
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addition, describe the odor with a numeric range of 1-5 with 5 being 
strongest odor.  For example, “strong sulfur odor – scale of 4 out of 5.” 

 
5.12 Note other miscellaneous details and/or sample descriptions for 

something that may have an affect on the sample data or aid in evaluating 
data (i.e., clear, color, aerated, etc.). 

 
5.13 If used in the sampling or discharge treatment process, list carbon vessel 

ID (SMV-1, LGV-4, etc.). 
 
5.14 Note the field event location or well site departure time. 

 
5.15 If you are sampling with other personnel, it is permissible to log all the 

above details in only one field book, but it must be referenced in the field 
book (i.e., “Sample event details are located in Jim Smith’s field log book 
for 01-14-2012”). However, basic sample event information entered is still 
required to be entered in the field log book including sample date, 
sampler’s initials, and all sample site names. This is important so that field 
log books can be cross-referenced.   

 
5.16 Field log books must remain on-site at OCWD at the end of each daily 

field event. Field log books need to be readily and easily accessible each 
day for review. 

 
 

6.0 QUALITY ASSURANCE/QUALITY CONTROL (QA/QC) 
 

6.1 All department personnel must be properly trained in proper field log book 
documentation techniques and department requirements by an 
experienced and trained staff member before initiating any procedure. 

 
6.2 Timeliness, legibility, and strong attention to detail must be employed 

when documenting information into field log books. 
 

6.3 This Field Log Book SOP should be reviewed periodically by all 
department staff as a reminder of the procedures and proper 
documentation required. 

 
 
7.0 DEFINITIONS 
 

14DIOX or 14DIOX-R – Test series identification used by OCWD lab for 1,4-
dioxane analysis (several analytes screened) or 1,4-dioxane reduced (only 
screens for 14DIOX) 
 



 
 

Page 5 of 6 

524 – EPA Method 524.2 used by OCWD lab to analyze for volatile organic 
compounds (VOCs) 

 
507 – EPA Method 507 used by OCWD lab to analyze for a variety of 
herbicides/pesticides such as atrazine and simazine 
 
CLO4 – A test series used by OCWD lab to analyze for perchlorate 
 
DO - Dissolved Oxygen 
 
EB - Equipment Blank 
 
EC - Electrical Conductivity  
 
GENLVLI – A test series used by OCWD lab to analyze for general minerals 
 
ID - Identification  
 
LGV-4 – A carbon vessel named Large Vessel #4 
 
OCWD - Orange County Water District 
 
ORP- Oxidation Reduction Potential 
 
PHARMA – A test series used by OCWD lab to analyze for pharmaceuticals 
 
QA/QC – Quality Assurance / Quality Control 
 
SB – Site Blank 
 
SMV-1 – A carbon vessel named Small Vessel #1 
 
SOP – Standard Operating Procedure 
 
TB – Travel Blank 
 
TITLE22N – A test series used by OCWD lab to analyze for nitrates. This test 
series is primarily used in the Title 22 drinking water program. 

 
8.0 REFERENCES 
 

None 
 
9.0 APPENDIX / ATTACHMENTS (Forms, charts, diagrams, etc.) 
 

None 
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ORANGE COUNTY WATER DISTRICT 
WATER QUALITY DEPARTMENT 

STANDARD OPERATING PROCEDURES 
 

SOP NUMBER:  WQ DEPT SOP NO. XXXX.X 
SOP TITLE: OCWD CHAIN OF CUSTODY FORMS 
CREATED/REVISED BY: Michelle Boyd 
REVIEW DATE: April 28, 2015, May 20, 2015  
REVIEWED BY:  Pat Versluis, Michelle Boyd, Nira Yamachika 
REVISION: No. 2 
SUPERCEDES: Revision No. 1   12/08/2011 
NEXT REVIEW DATE: 2017 
ISSUE DATE: May 20, 2015 

 
 
1.0 PURPOSE, SCOPE AND APPLICATION 
 
The purpose of this Standard Operating Procedure (SOP) is to set guidelines for all 
Orange County Water District (OCWD) Water Quality Department (Department) staff.  
This procedure states the responsibilities and describes the process for filling out an 
OCWD Chain of Custody (COC) form. The COC is a legal document that guarantees 
the identity and integrity of a sample from collection through the reporting of the results. 
This procedure describes each step to be followed for chain of custody documentation 
from the collection of the samples until they are turned over to the laboratory. 
 
 
2.0 BACKGROUND 
 
The chain of custody form will document the information identifying the sample and a 
record of the relinquishing and receiving individuals.  
 
Department staff is responsible for collecting samples of groundwater, wastewater, and 
surface water sources throughout the Santa Ana Watershed. Assuring that proper chain 
of custody protocol is followed is paramount to assuring the integrity of the samples and 
the data generated by the analysis of those samples.   
 
All department staff must follow this procedure when collecting samples.  All Managers 
and Supervisors are responsible for ensuring that their staff understand this procedure 
and strictly adhere to it for all sampling events. 
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Proper sample chain of custody procedures are essential to collecting valid information 
which may be used in any legal proceedings.  Additionally, samples must be stored 
properly until delivery to the laboratory to assure proper preservation of the sample and 
to avoid introducing contamination from ambient conditions.  Transportation to the 
laboratory should be arranged as quickly as possible to avoid exceedance of holding 
times for analysis. 
 
Failure to maintain possession or “custody” of samples as outlined in this SOP would 
constitute a break in sample custody and would likely discredit the samples for use as 
evidence in court proceedings.  The sampler must assume that all samples collected 
may someday be used as evidence in court and treat the task of sample custody 
accordingly. 
 
Sample custody begins immediately after a sample is collected.  The sampler who 
collected the sample is responsible for the preservation and integrity of the sample(s) 
until that responsibility is transferred or “relinquished” to someone else and documented 
on the chain of custody form.  This chain of custody form travels with the sample(s) and 
is used to document any other transfers of custody.  
 
Department staff will use the COC provided by the laboratory conducting the analysis of 
the samples, making sure to fill it out completely and accurately.  Chain of custody 
forms are provided by OCWD Lab and/or outside or “contract” labs depending on where 
the sample analysis will be performed. 
 
 
3.0 SAFETY, POTENTIAL PROBLEMS, OR PRECAUTIONS 
 

3.1 When working with potentially hazardous materials or situations, follow 
EPA, Cal/OSHA, and specific health and safety procedures. 

 
  
4.0 EQUIPMENT, TOOLS, AND MATERIALS NEEDED OR REQUIRED 
 
Suggested or required equipment for the use of OCWD chain of custody forms include 
the following: 
 

4.1 Computer with WRMS applications.  Chain of custody forms are created 
automatically through WRMS when staff creates bottle labels for sample 
events.  
 

4.2 Blank chain of custody forms for any and all samples to be collected if not 
created electronically through WRMS.  

 
4.3 Ink pen. 
 
4.4 Field log book containing pertinent field readings, observations, etc. 
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5.0 PROCEDURES: 
 
5.1 Create bottle labels through the WRMS application and the OCWD COC 

forms will automatically be generated with required details (i.e., station 
names, sampler’s initials, analyses required, etc.) or obtain a blank COC 
form and fill out the form by hand. 
 

5.2 A separate COC form will be used for each sample site. DO NOT put 
more than one site on a COC page. 
 
WHEN USING OCWD CHAIN OF CUSTODY FORMS: 
 
 
TOP HALF OF COC FORM: Before you take any samples, you need to 
complete portions of the COC form. This section describes the source 
water sampled (i.e., groundwater, surface water, etc.), method of 
sampling, and where the data is to be sent once analysis is completed. 
 
5.2.1 COCs are usually electronically generated via the WRMS 

application when sample labels are created, but they can be filled 
out by hand if necessary. Below is a summary of steps to fill out a 
COC. 

 
5.2.2 Fill out Station ID or Station Name with the well or water source 

location site name. All samples from different locations must be 
given separate identifications (Sample IDs or Station Names). 
The majority of all sample locations have a WRMS assigned 
station name to be used for labels, COCs, etc. 

 
5.2.3 Fill in the sample date. 

 
5.2.4 Circle the sampling method and circle the sample matrix (i.e., 

groundwater, surface water, etc.). 
 

5.2.5 The COC should indicate who, with contact information, will 
receive the completed data package. Circle the group or 
department to send results such as WQ, Geology, or Research. 

 
5.2.6 After the sample is collected: 

 
5.2.6.1 Enter the sample time next to the sample date. 

 
5.2.6.2 Enter groundwater purge volumes, discharge water 

details, or treatment information to the comments 
section, as appropriate. 
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5.2.6.3 Enter the sample temperature and initial the “okay to 
process if out of range” line if warranted. 

 
 

MID-SECTION OF COC FORM:   This section describes the actual 
sample requirements for analysis. 

 
5.2.7 Fill out the sample sites and the analyses required. 

 
5.2.8 Request a turn-around time if other than normal turn-around time. 

For example, if a 24-hour rush sample results is desired, enter 
this information under “comments” on the row listing the analysis 
requested (i.e., 524). 

 
5.2.9 Enter the number of bottles required for the test/analysis and the 

analysis/test requested. 
 

5.2.10 List the test/analysis required (i.e., 524, 14DIOX-R, CrVI, 
TITLE22N, CLO4, ODOR, GENLVLI, etc.). 

 
5.2.11 Check boxes for any added preservative. 

 
5.2.12 Add comments such as “+Fe” or “+DIS-METALS” if anything extra 

is desired that it not already in the requested test series or 
analysis. Samples which may have high levels of contamination 
(i.e., TCE, PCE, etc.) should also be indicated in the comments 
section of the COC.  

 
BOTTOM SECTION OF COC FORM:  This section covers the signature 
requirements and field parameter readings. 

 
5.2.13 Keep the number of people involved in collecting and handling 

samples and measuring field parameters (i.e., EC, pH, 
temperature, etc.) to a minimum.  Only allow people associated 
with the project to handle samples and take field measurements. 

 
5.2.14 When the samples are delivered to the lab or transferred to 

another party, the sampler must sign the first “Relinquished By” 
box along with the date and time when samples are being 
relinquished. Always accompany samples with their chain of 
custody forms until they are relinquished to another party.  Always 
document the transfer of samples from one person to another on 
chain of custody forms. If samples transfer to a new person or 
entity, then they must be relinquished and accepted with 
signatures.  Date, time, and name written legibly, with signature, 
must be included in all entries outlining a change in the 
possession (custody) of samples. 
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5.2.15 Good penmanship is critical. Give samples and data positive 

identification at all times that is legible and written with permanent 
ink. 

 
5.2.16 Whenever possible, all samples will be taken to the laboratory 

performing the analyses on the same day the samples are 
collected or given to courier service to transport the samples to 
the laboratory. 

 
5.2.17 After the sample is collected: 

 
5.2.17.1 Fill in the field readings from the sample collected (EC, 

pH, temperature, DO, ORP, etc.). 
 

5.3 OVERNIGHT STORAGE:  It is extremely rare to not be able to submit 
samples on the same day they were sampled, but in case this 
predicament occurs, strict procedure must be followed. Samples must be 
stored in a secured area following appropriate sample preservation and 
cooling.  The protocol for sample preservation and cooling is based on the 
California Environmental Laboratory Accreditation Program (ELAP) 
certification requirements for OCWD’s Laboratory. Cooling requirements 
are: <10C plus or minus 2C for Inorganic Samples and <6C plus or 
minus 2C for Organic Samples.  There is a sample refrigerator in the 
Water Quality Department Laboratory that is available for overnight 
storage of samples.   

 
If samples are not checked into the laboratory the same day as collected, 
the storage location (i.e., Water Quality Laboratory refrigerator) must be 
documented in the sampler’s Field Log Book. 
 

5.4 SHIPPING OF SAMPLES:  The last person who has custody of the 
samples will sign off on the COC.  Samples are packaged at the Water 
Quality Laboratory Shipping Station.  Coolers or shipping containers are 
packaged and sealed to ensure no bottle breakage or sample leakage 
from the shipping container.  Blue Ice packs or double-bagged wet ice is 
supplied if samples warrant remaining cold.  The completed and signed 
COC is then placed into a reclosable plastic bag to protect it from moisture 
and placed into the shipping container with the samples.   All samples 
(except for radioactivity which has a year-long hold time) should be 
shipped for next day delivery. If shipping samples on a Friday make sure 
the laboratory is staffed for Saturday delivery. 

 
5.5 SAMPLE CONTAINER TAMPER-PROOF SEALS: It may be necessary 

to place tamper-proof tape on the actual sample container at the time of 
collection as an extra step in assuring the integrity of the sample.  This 
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may be required for projects in which the data will be used for special 
situations, enforcement activities, or evidence. 

 
5.6 DISPOSITION OF COMPLETED CHAIN OF CUSTODY:  Upon delivery 

of the samples at the laboratory, the laboratory should retain the original 
copy of the COC and provide a copy of the signed COC to the sample 
transporter.  If using common courier for transport, the laboratory should 
send a copy of the COC to OCWD after receipt of the samples. 

 
5.7 DOCUMENTATION:  The sampler must record all information pertaining 

to the sample in his/her field log book and make sure that all the pertinent 
information is accurately transferred to the COC.  COCs must be double-
checked for accuracy and completeness prior to submitting samples. 

 
The COC will be relinquished with a signature and documented with date 
and time by the sampler to the laboratory. Each and any party handling 
samples whereby transfer of any sample from one party to another are 
made will relinquish the sample with a signature, date, and time so 
possession of the sample and the entire transfer of the sample is 
documented.  
 

5.8 An example of a completed OCWD chain of custody form is in  
APPENDIX A. 
 
 

6.0 QUALITY ASSURANCE/QUALITY CONTROL (QA/QC) 
 

6.1 All personnel must be properly trained or certified (when required) by an 
experienced and trained staff member before initiating any procedure. 

 
6.2 All personnel shall be responsible for complying with all necessary QA/QC 

requirements that pertain to their organizational/technical function. Proper 
protocol and QA/QC must always be a top priority. 

 
6.3 Chain of custody forms must be double-checked for accuracy prior to 

sample submittal or relinquishing to other parties.  If errors are found, 
corrections must be initialed and dated. Only a single line through the 
erroneous information is acceptable. DO NOT mark out the error 
completely. 

 
 
7.0 DEFINITIONS 

 
14DIOX or 14DIOX-R – The OCWD lab test series name for “1,4-dioxane” which 
contains other parameters besides 1,4-dioxane or “1,4-dioxane reduced” which 
contains only 1,4-dioxane. 
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524 – The OCWD lab test series name for EPA Method 524.2 that analyzes for volatile 
organic compounds (VOCs). 
 
COC (chain of custody form) - A document detailing who is legally responsible for 
samples at any point in time from collection until the sample is received by the 
laboratory. For an example of a completed OCWD chain of custody form see 
APPENDIX A. 
 
CrVI – The OCWD lab test series for hexavalent chromium or Cr6.  
 
Custody - A sample is “in custody” when:  1) the sample is in the sampler's 
possession, or 2) the sample was in the sampler's possession and then secured by 
the sampler to prevent tampering, or 3) the sample is placed in a designated secure 
area. 
 
Cal/OSHA – Occupational Safety and Health Agency. 
 
DO – Dissolved oxygen. 
 
EC – Electrical conductivity.  
 
ELAP – Environmental Laboratory Accreditation Program 
 
EPA – Environmental Protection Agency. 
 
GENLVLI – The OCWD Lab test series name for a designated listing of general 
minerals.  
 
OCWD – Orange County Water District. 
 
ODOR – The OCWD lab test series name for odor. 
 
ORP – Oxidation Reduction Potential.  
 
QA/QC – Quality Assurance / Quality Control. 
 
Sample ID – Sample identification name also called Station ID. 
 
Secure Area - An area in which entry is limited by keyed lock to a designated 
population. 

 
SOP – Standard Operating Procedure 
 
Station ID – Station identification name. This is the sample site name also called 
Sample ID. 
 
WQ – Water Quality Department 
 
WRMS - Water Resources Management System. This is the OCWD water 
resources database. 
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8.0 REFERENCES 
 

NA  
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9.0 APPENDIX / ATTACHMENTS (Forms, charts, diagrams, etc.) 
 

APPENDIX A 
 

Example of a completed Orange County Water District  
Chain of Custody Form 
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ORANGE COUNTY WATER DISTRICT 
WATER QUALITY DEPARTMENT 

STANDARD OPERATING PROCEDURES 
 

SOP NUMBER:  WQ DEPT SOP NO. XXXX.X 
SOP TITLE: FIELD METER CALIBRATION – Myron L Ultrameter II 6PFC 
CREATED/REVISED BY: Ben Lockhart 
REVIEW DATE: April 2015, May 2015 
REVIEWED BY:  Pat Versluis, Michelle Boyd, Ben Lockhart, Nira Yamachika 
REVISION: Original 
SUPERCEDES: NA 
NEXT REVIEW DATE: 2017 
ISSUE DATE: May 20, 2015 
 
 
1.0 PURPOSE, SCOPE AND APPLICATION 
 
The purpose of this Standard Operating Procedure (SOP) is to set guidelines for all 
Orange County Water District (OCWD) Water Quality Department (Department) staff.  
This procedure states the responsibilities and describes the process for calibration of 
the Myron-L Ultrameter II 6PFC (Ultrameter II) field meter. 
 
 
2.0 BACKGROUND 

 
All multi-parameter and single-parameter meters intended for use are calibrated daily in 
the Water Quality Laboratory prior to departure.  Meters are calibrated per the 
manufacturer specifications and guidelines using recommended calibration solutions 
and procedures.  As of April 2014, each meter calibration history is recorded in a Field 
Meter Calibration Log Book corresponding to the meter calibrated (see APPENDIX A). 
The Field Meter Calibration Log Books are kept near the meter storage area in the 
Water Quality Laboratory. 
 
Upon return from the field, meters are rinsed and cleaned with water and Liquinox 
anionic solution. Details of cleaning procedures and materials are listed in this SOP 
under Section 5.3 Cleaning and storage. 
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All meters used for sampling events are inspected, cleaned, and stored in the Water 
Quality Department Lab Meter Room after each use in the field. 
 
All meters are inspected at least monthly by staff for cleanliness and proper function.  
 
 
3.0 SAFETY, POTENTIAL PROBLEMS, OR PRECAUTIONS 
 

3.1 When working with potentially hazardous materials or situations, follow 
EPA, Cal/OSHA, and specific health and safety procedures. 

 
3.2 All proper personal protection equipment (PPE) and clothing must be worn 

including, but not limited to, eye protection, feet protection, and skin 
protection. 

 
3.3 The specific safety concerns with this procedure are eye protection and 

skin protection during use of calibration solutions and cleaning agents.  
 
 

4.0 EQUIPMENT, TOOLS, AND MATERIALS NEEDED OR REQUIRED 
 
Suggested or required equipment for field meter calibration include the following: 
 

4.1 Calibration solutions and materials  
  
4.1.1 1,413 mS/cm solution 

 
4.1.2 pH 10 solution 

 
4.1.3 pH 7 solution 

 
4.1.4 Liquinox soap 

 
4.1.5 Rinse bottle 

 
4.1.6 Cleaning supplies 

 
 
5.0 PROCEDURES 
 

5.1 General calibration procedures 
 

Myron-L Ultrameter II:  Meters are calibrated daily in the Water Quality 
Department Lab at the meter set-up and calibration station (see 
APPENDIX B) before each use in the field.  The manufacturer 
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recommends calibration be performed once per month with EC or TDS 
solutions and twice per month for pH.  They are calibrated for Electrical 
Conductivity (EC) (1413 μS/cm) and pH (4, 7, 10). The manufacturer does 
not recommend calibrating for Oxidation Reduction Potential (ORP) as the 
meter automatically formulates a value based on pH 7. Myron-L meters 
are stored in Myron-L Potassium Chloride (KCl) solution for storage. For 
calibration and cleaning materials that are needed for the Myron-L 
Ultrameter II see APPENDIX C. 

 
5.2 Detailed calibration procedures 

 
5.2.1 Myron-L Ultrameter II (see APPENDIX D) 

 
5.2.1.1 Components: The Myron-L Ultrameter II is a durable 

multi-parameter meter used to collect water quality 
readings in the field. It is a handheld unit with two 
cells for measuring temperature, conductivity, pH, and 
ORP. This meter also provides Resistivity and TDS 
field readings that have shown relative accuracy. It 
does not have the capability to measure Dissolved 
Oxygen (DO). When stored in the Water Quality Lab, 
a single drop of Myron-L KCl solution is put into the 
pH/ORP cell and rubber cap placed over the cell for 
storage. 
 

5.2.1.2 Calibrating pH: 
 

5.2.1.2.1 Rinse pH/ORP cell w/ pH 7 solution. Fill 
pH/ORP cell with pH 7 and press “pH.” 

 
5.2.1.2.2 Press “CAL.” Once in “CAL” mode, the “CAL” 

key becomes an “ACCEPT” key. When 
pressed, it accepts the value displayed and 
advances to the next step. 

 
5.2.1.2.3 Adjust the pH value measured up or down until 

it matches the calibration standard value of 
7.00. 

 
5.2.1.2.4 Press “CAL.” The meter accepts this value as 

the “0” point on the calibration curve. 
 

5.2.1.2.5 The meter will then alternatively blink 
“ACD/BAS” awaiting the next calibration 
standard. 
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5.2.1.2.6 Rinse the pH/ORP cell with pH 10 (or 4) 
calibration solution.  

 
5.2.1.2.7 Fill pH/ORP cell with pH 10 (or 4). 

 
5.2.1.2.8 Adjust the pH value up or down by pushing the 

up or down arrow button until the value 
measured matches the calibration standard 
value of 10 (or 4). 

 
5.2.1.2.9 Press “CAL.” The meter accepts this value as 

the slope point on the calibration curve. 
 

5.2.1.2.10 Calibration is complete when the “CAL” icon 
disappears. 

 
5.2.1.2.11 Place rubber plug over pH cell to protect glass 

pH probe and ORP electrode. 
 

5.2.1.3 Calibrating EC: 
 

5.2.1.2.12 Rinse conductivity cell 3X with 1413 μS/cm 
standard solution. 

 
5.2.1.2.13 Fill conductivity cell with 1413 μS/cm solution 

and press and press “COND” key. 
 

5.2.1.2.14 Press “CAL.” The “CAL” icon will appear on 
the display. 

 
5.2.1.2.15 Adjust the EC value up or down by pushing the 

up or down arrow button until the value 
measured matches the calibration standard 
value of 1413 μS/cm. 

 
5.2.1.2.16 Press “CAL” to accept the measured and 

calibrated value. 
 
5.3 Cleaning and storage 

 
5.3.1 Rinse the Myron-L with tap water. 

 
5.3.2 Clean any debris, dirt, etc., off of the case with Liquinox and water 

solution. 
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5.3.3 Take a Q-tip from the meter maintenance drawer and use it to 
gently cleanse the pH glass bulb on the Myron-L cell with Liquinox 
and water solution. DO NOT APPLY ANY PRESSURE. See 
APPENDIX E for a picture of the Myron-L cell. 

 
5.3.4 Put one drop of Myron-L issued KCl solution into the pH/ORP cell 

and then replace the rubber plug (see APPENDIX F). 
 

5.3.5 Store in the designated drawer in the Field Meter and 
Instrumentation Room in the Water Quality Department Lab. 

 
 

6.0 QUALITY ASSURANCE/QUALITY CONTROL (QA/QC) 
 

6.1 All personnel must be properly trained or certified (when required) by an 
experienced and trained staff member before initiating any procedure. 

 
6.2 All personnel shall be responsible for complying with all necessary QA/QC 

requirements that pertain to their organizational/technical function. Proper 
protocol and QA/QC must always be a top priority. 

 
6.3 All meter manuals are located in the Water Quality Department Laboratory 

and in the Meter and Instrumentation Program Manager’s office. Manuals 
should be consulted prior to the performance of meter repairs including 
any alterations of factory software or hardware.  

 
6.4 In the event that there is a problem or malfunction with the Myron-L 

Ultrameter II, a Meter Troubleshooting Check List form is provided in the 
Water Quality Department Lab. This document, shown in APPENDIX G, 
provides step by step instruction for problem solving or avoiding basic 
malfunctions. More complex problems will have to be addressed by a 
professional Myron-L Service Technician.  

 
 
7.0 REFERENCES 
 

Ultrameter IITM Operation Manual, Models 6PFCE & 4P. 2002. 
 
 
8.0 DEFINITIONS  
 

Cal/OSHA – California Occupational Safety Health Association 
 
DO - Dissolved Oxygen 



 

Page 6 of 14 

 

 
EC - Electrical Conductivity 

 
EPA - Environmental Protection Agency 
 
KCl – Potassium Chloride 
 
OCWD – Orange County Water District 
 
ORP - Oxidation-Reduction Potential 
 
PPE – Personnel Protective Equipment 
 
QA/QC – Quality Assurance / Quality Control 
 
SOP - Standard Operating Procedure 
 
TDS – Total Dissolved Solids 
 
Temp – Temperature 
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9.0 APPENDIX / ATTACHMENTS (Forms, charts, diagrams, etc.) 
 
 

APPENDIX A 
 

Field Meter Calibration Log Books 
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APPENDIX B 
 

Meter Set-up at Calibration Station 
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APPENDIX C 
 

Calibration and Cleaning Materials/Solutions 
 
 

* Hydrolab Quanta calibration cup 
* 1,413 mS/cm solution 
* pH 10 solution 
* pH 7 solution 
* ORP solution 

* Scissors for DO (Clark Cell) 
* DO membrane (Clark Cell) 
* DO electrolyte 
* pH reference solution 
* pH KCl tablets 

* NIST Traceable Barometer. 
* Liquinox Soap 
* Rinse Bottle 
* C-Spray Sensor Treatment 
* Cleaning supplies
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APPENDIX D 
 

Myron–L Meter with Storage Solution 
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APPENDIX E 
 

Myron-L Cells 
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APPENDIX F 
 

Myron-L - KCl Drops 
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APPENDIX G 
 

Meter Troubleshooting Check List 
 

The meter troubleshooting checklist attached can be used to troubleshoot meter problems 
encountered during calibration or upon return from the field. 

Name:

Date:

Meter: 

Problem:

YES Value

a. Battery Level - Replace or remove and reinstall batteries 

b. Cable - Look for nicks, cuts, or bends in the cable

c. Connections - Ensure tight connection between sonde and display

Ambient 

Meter 

EC

pH

DO

ORP

a. Hydrolab Quanta 

    (1) pH

         (a) Empty and refill pH reference solution

         (b) Replace teflon junction

         (c) Replace KCl pellets

         (d) Rinse and lightly  swab pH bulb with Q-tip/Liquinox solution

    (2) DO- Remove and replace DO electrolyte and Clark Cell membrane

    (3) EC- Rinse and lightly swab EC sensors w/ Q-tip/Liquinox solution

b. YSI Professional Plus

    (1) pH- Rinse and lightly  swab pH bulb with Q-tip/Liquinox solution

    (2) DO- Remove and replace DO electrolyte and polarographic cap (yellow)

    (3) EC- Rinse and lightly swab EC sensors w/ Q-tip/Liquinox solution

c. Myron L

    (1) pH- Rinse and lightly  swab pH bulb with Q-tip/Liquinox solution

Ambient 

Meter 

EC

pH

DO

ORP

Meter Troubleshooting Checklist

Temp.Observations:
4. Calibrate Meter

Readings 

3. Check Power Supply

1. Rinse all dirt and residue off probes with DI water

2. Visual observation for clouded or damaged probes

5. Repair Component Parts

6. Re-calibrate Meter
Observations: Temp.

Readings 
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ORANGE COUNTY WATER DISTRICT 
WATER QUALITY DEPARTMENT 

STANDARD OPERATING PROCEDURES 
 

SOP NUMBER:  WQ DEPT SOP NO. XXXX.X 
SOP TITLE: FIELD METER CALIBRATION – Hydrolab Quanta 
CREATED/REVISED BY: Ben Lockhart 
REVIEW DATE: 5/20/15 
REVIEWED BY:  Michelle Boyd 
REVISION: Original 
SUPERCEDES: N/A 
NEXT REVIEW DATE: 2016 
ISSUE DATE: May 21, 2015 

 
 
1.0 PURPOSE, SCOPE AND APPLICATION 
 
The purpose of this Standard Operating Procedure (SOP) is to set guidelines for all 
Orange County Water District (OCWD) Water Quality Department (Department) staff.  
This procedure states the responsibilities and describes the process for calibration of 
the Hydrolab Quanta field meter (Quanta).   
 
 
2.0 BACKGROUND 

 
All multi-parameter and single-parameter meters intended for use are calibrated daily in 
the Water Quality Laboratory prior to departure.  Meters are calibrated per the 
manufacturer specifications and guidelines using recommended calibration solutions 
and procedures.  As of April 2014, each meter calibration history is recorded in a Field 
Meter Calibration Log Book corresponding to the meter calibrated (see APPENDIX A). 
The Field Meter Calibration Log Books are kept near the meter storage area in the 
Water Quality Laboratory. 
 
Upon return from the field, meters are rinsed and cleaned with water and Liquinox 
anionic solution. Details of cleaning procedures and materials are listed in this SOP 
under Section 5.3 Cleaning and Storage. 
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All meters used for sampling events are inspected, cleaned, and stored in the Water 
Quality Department Lab Meter Room after each use in the field. 
 
All meters are inspected at least monthly by staff for cleanliness and proper function.  
 
 
3.0 SAFETY, POTENTIAL PROBLEMS, OR PRECAUTIONS 
 

3.1 When working with potentially hazardous materials or situations, follow 
EPA, Cal/OSHA, and specific health and safety procedures. 

 
3.2 All proper personal protection equipment (PPE) and clothing must be worn 

including, but not limited to, eye protection, feet protection, and skin 
protection. 

 
3.3 The specific safety concerns with this procedure are eye protection and 

skin protection during use of calibration solutions and cleaning agents.  
 
 

4.0 EQUIPMENT, TOOLS, AND MATERIALS NEEDED OR REQUIRED 
 
Suggested or required equipment for field meter calibration include the following: 
 

4.1 Calibration Solutions and Materials (see APPENDIX B) 
 
4.1.1 Quanta calibration cup 
 
4.1.2 1,413 mS/cm Solution 
 
4.1.3 pH 10 solution 
 
4.1.4 pH 7 solution 
 
4.1.5 ORP solution 
 
4.1.6 Scissors for DO membrane (Clark Cell) 
 
4.1.7 DO membrane (Clark Cell)  
 
4.1.8 DO electrolyte 
 
4.1.9 pH reference solution 
 
4.1.10 pH KCl tablets 
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4.1.11 NIST traceable barometer 
 
4.1.12 Liquinox soap 
 
4.1.13 Rinse bottle 
 
4.1.14 C-Spray Sensor Treatment 
 
4.1.15 Cleaning supplies – Q-tips, paper towels, rags, etc. 
 

 
5.0 PROCEDURES 
 

5.1 General Calibration Procedures 
 

Hydrolab Quanta Field Meter: The Quanta field meters are calibrated in 
the Water Quality Department Laboratory before each use in the field. 
They are calibrated for electrical conductivity (EC) (1413 μS/cm), pH7, 
pH10, dissolved oxygen (DO), and oxidation reduction potential (ORP) 
(229 mv). Temperature is not calibrated, but is checked for accuracy. The 
depth sensor must be calibrated onsite.  
 
Hydrolab Quantas are stored in 50-100ml of tap water for preservation of 
sensors.  
 

5.2 Detailed Calibration Procedures 
 

5.2.1 Hydrolab Quanta  
 
5.2.1.1 Components: The Hydrolab Quanta is a rugged 

multi-parameter meter used to collect water quality 
readings in the field.  A handheld display unit (see 
APPENDIX C) is paired with a multi-probe sonde (see 
APPENDIX D) that will measure the following 
parameters: temperature, EC, pH, ORP, DO, depth, 
and turbidity. When stored in the Water Quality 
Department Laboratory, each probe surface should 
be rinsed well and clean of apparent debris. A Q-tip 
with Liquinox solution should be used to gently wipe 
the surfaces of exposed sensors after field use. The 
storage cup should be filled with 1 oz. of tap water to 
maintain proper sensor moisture levels in storage. 
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5.2.1.2 Calibration Procedures 
 

5.2.1.2.1 Preparation: 
 

5.2.1.2.1.1 Remove storage cup from sonde and 
place sonde securely and upright in the 
calibration vice (see APPENDIX E). 

 
5.2.1.2.1.2 Place display on white tray below 

calibration vice. 
 

5.2.1.2.1.3 Place calibration cup on sonde and 
secure. 

 
5.2.1.2.1.4 Plug sonde cable into display unit and 

turn meter on. 
 

5.2.1.3 Calibrating pH: 
 

5.2.1.3.1 Remove sonde from calibration vice and rinse 1X 
with 2 oz. of pH 7 calibration solution (see 
APPENDIX F). 
 

5.2.1.3.2 Replace sonde in calibration vice and fill 
calibration cup with pH 7 calibration solution over 
the top of the tallest probe. 

 
5.2.1.3.3 Press left or right arrow keys to scroll to “Calib.” 

Press enter key   .  
 

5.2.1.3.4 Press up or down arrow keys to scroll to the 
calibration category “pH.” Press enter   . 

 
5.2.1.3.5 Press up or down arrow keys to the correct value 

of 7.00 and press enter key   . 
 

5.2.1.3.6 Empty calibration cup and repeat steps 1-5 with 
pH 10 solution. 

 
5.2.1.3.7 Press “Esc.” 

 
5.2.1.3.8 Pour out leftover solution and rinse 1X with tap 

water. 
 

 



 

Page 5 of 16 

 

5.2.1.4 Calibrating EC: 
 
5.2.1.4.1 Remove sonde from calibration vice and rinse 1X 

with 2 oz. of 1,413 mS/cm conductivity calibration 
solution. 
 

5.2.1.4.2 Replace sonde in calibration vice and fill 
calibration cup with 1,413 mS/cm conductivity 
solution over the top of the tallest probe. 

 
5.2.1.4.3 Press left or right arrow keys to scroll to “Calib.” 

Press enter key   . 
 

5.2.1.4.4 Press up or down arrow keys to scroll to the 
calibration category “SpC.”  Press enter   . 

 
5.2.1.4.5 Press up or down arrow keys to the correct value 

of 1,413 mS/cm. Press enter   . 
 

5.2.1.4.6 DO NOT pour out leftover solution. It will be used 
in the next calibration step. 

 
5.2.1.5 Calibrating DO: 

 
5.2.1.5.1 Remove sonde from calibration vice and pour out 

enough 1,413 mS/cm solution until the level is just 
above the metal temperature probe. 
 

5.2.1.5.2 Place rubber cap over calibration cup. DO NOT 
seal. 

 
5.2.1.5.3 Press left or right arrow keys to scroll to “Calib.” 

Press enter key   . 
 

5.2.1.5.4 Press up or down arrow keys to scroll to the 
calibration category “DO%.” Press enter   . 

 
5.2.1.5.5 Press up or down arrow keys to the correct 

barometric pressure value in mm/Hg as read on 
the provided NIST Traceable barometer. Press 
enter  . 

Enter

Escape

Left/Right
UP/Down 

Power



 

Page 6 of 16 

 

 
5.2.1.5.6 Check the calibrated DO reading against the 

Temperature/DO reference chart posted at the 
calibration station. 

 
5.2.1.5.7 Pour out leftover solution and rinse 1X with tap 

water. 
 

5.2.1.6 Calibrating ORP: 
 
5.2.1.6.1 Remove sonde from calibration vice and rinse with 

2 oz. of 229 mV ORP calibration solution. 
 

5.2.1.6.2 Replace sonde in calibration vice and fill 
calibration cup with 229 mV ORP calibration 
solution. 

 
5.2.1.6.3 Press left or right arrow keys to scroll to “Calib.” 

Press enter key   . 
 

5.2.1.6.4 Press up or down arrow keys to scroll to the 
calibration category “ORP.” Press enter   . 

 
5.2.1.6.5 Press up or down arrow keys to the correct value 

of 229 mV. Press enter   . 
 

5.2.1.6.6 Pour out leftover solution and rinse 1X with tap 
water. 

 
5.3  Cleaning and Storage 

 
5.3.1 Unplug sonde cable from display and coil the cable in 12” diameter 

coils. 
 

5.3.2 Clean visible debris and deposits from cell and sensors. 
 

5.3.3 Wipe off meter display with a clean, wet cloth or towel. Use soap if 
needed. Ensure that there are no obstructions or marred areas on 
the face of the display. 
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5.3.4 Remove meter sonde and rinse all probes thoroughly with tap water 
to remove excess debris. Ensure that all debris, including iron 
deposits on the EC/stirrer probe are removed. 

 
5.3.5 Make a solution of one drop Liquinox with warm tap water in a 

nitrate cup. Submerge Q-tip and use to gently swab the bulb of the 
pH probe. DO NOT APPLY PRESSURE.  The pH bulbs are very 
delicate and will break with slight application of pressure. 

 
5.3.6 Use leftover Liquinox solution to rinse the probes and storage cup 

thoroughly. 
 

5.3.7 Apply a final rinse of probes and calibration cup with tap water. 
 

5.3.8 Apply C-spray to EC and pH probe electrodes after cleaning. C-
spray is a YSI patented nanopolymer coating that inhibits bio-
growth and bio-fouling.  

 
5.3.9 Replace storage cup on sonde with 1 oz. tap water in cup. 

 
5.3.10 Return meter display and sonde to docking station  

in the Field Meter and Instrumentation Room.    
 
6.0 QUALITY ASSURANCE/QUALITY CONTROL (QA/QC) 
 

6.1 All personnel must be properly trained or certified (when required) by an 
experienced and trained staff member before initiating any procedure. 

 
6.2 All personnel shall be responsible for complying with all necessary QA/QC 

requirements that pertain to their organizational/technical function. Proper 
protocol and QA/QC must always be a top priority. 

 
6.3 All meter manuals are located in the Water Quality Department Laboratory 

and in the Meter and Instrumentation Program Manager’s office. Manuals 
should be consulted prior to the performance of meter repairs including 
any alterations of factory software or hardware.  

 
6.4 In the event that there is a problem or malfunction with the Hydrolab 

Quanta, a Meter Troubleshooting Check List form is provided in the Water 
Quality Department Laboratory. This document, shown in APPENDIX G, 
provides step-by-step instruction for problem solving or avoiding basic 
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malfunctions. More complex problems will have to be addressed by a 
professional Hydrolab Service Technician. 

 
7.0 REFERENCES 

 
Hydrolab Quanta Water Quality Monitoring System, Operating Manual (Revision 
C). February 2002. 

 
 
8.0 DEFINITIONS  
 

Cal/OSHA – California Occupational Safety Health Association 
 
DO - Dissolved Oxygen 
 
EC - Electrical Conductivity 

 
EPA - Environmental Protection Agency 
 
OCWD – Orange County Water District 
 
ORP - Oxidation-Reduction Potential 
 
PPE – Personnel Protective Equipment 
 
QA/QC – Quality Assurance / Quality Control 
 
SOP - Standard Operating Procedure 
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9.0 APPENDIX / ATTACHMENTS (Forms, charts, diagrams, etc.) 
 

APPENDIX A 
 

Field Meter Log Books 
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APPENDIX B 
 

Calibration and Cleaning Materials and Solutions 
 
 

* Hydrolab Quanta calibration cup 
* 1,413 mS/cm solution 
* pH 10 solution 
* pH 7 solution 
* ORP solution 

* Scissors for DO (Clark Cell) 
* DO membrane (Clark Cell) 
* DO electrolyte 
* pH reference solution 
* pH KCl tablets 

* NIST Traceable Barometer. 
* Liquinox Soap 
* Rinse Bottle 
* C-Spray Sensor Treatment 
* Cleaning supplies
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APPENDIX C 
 

Quanta Display 
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APPENDIX D 
 

Quanta Sonde and Probes  
(Image borrowed from Hydrolab.com) 
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APPENDIX E 
 

Meter Set-up at Calibration Station 
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APPENDIX F 
 

YSI Pro Plus - pH Fill  
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APPENDIX G 
 

Meter Troubleshooting Check List 
 

The meter troubleshooting checklist can be used to troubleshoot meter problems  
encountered during calibration or upon return from the field. 

 
 

Name:

Date:

Meter: 

Problem:

YES Value

a. Battery Level - Replace or remove and reinstall batteries 

b. Cable - Look for nicks, cuts, or bends in the cable

c. Connections - Ensure tight connection between sonde and display

Ambient 

Meter 

EC

pH

DO

ORP

a. Hydrolab Quanta 

    (1) pH

         (a) Empty and refill pH reference solution

         (b) Replace teflon junction

         (c) Replace KCl pellets

         (d) Rinse and lightly  swab pH bulb with Q-tip/Liquinox solution

    (2) DO- Remove and replace DO electrolyte and Clark Cell membrane

    (3) EC- Rinse and lightly swab EC sensors w/ Q-tip/Liquinox solution

b. YSI Professional Plus

    (1) pH- Rinse and lightly  swab pH bulb with Q-tip/Liquinox solution

    (2) DO- Remove and replace DO electrolyte and polarographic cap (yellow)

    (3) EC- Rinse and lightly swab EC sensors w/ Q-tip/Liquinox solution

c. Myron L

    (1) pH- Rinse and lightly  swab pH bulb with Q-tip/Liquinox solution

Ambient 

Meter 

EC

pH

DO

ORP

Meter Troubleshooting Checklist

Temp.Observations:
4. Calibrate Meter

Readings 

3. Check Power Supply

1. Rinse all dirt and residue off probes with DI water

2. Visual observation for clouded or damaged probes

5. Repair Component Parts

6. Re-calibrate Meter
Observations: Temp.

Readings 



 

Page 16 of 16 

 

10.0 REVISION HISTORY: 
 

 

Date Author Description 

   

   

   

   

   

   

   

   

   

   

   

   

   

   

   

   

   

   

   

   

   

   

   

   

   

 



 
 

Page 1 of 16 

 

 
ORANGE COUNTY WATER DISTRICT 

WATER QUALITY DEPARTMENT 
STANDARD OPERATING PROCEDURES 

 
SOP NUMBER:  WQ DEPT SOP NO. XXXX.X 

SOP TITLE: Measuring Depth to Water (Electric Water Level Meter) 

CREATED/REVISED BY: Kevin O’Toole 

REVIEW DATE: NA 

REVIEWED BY: 

Michelle Boyd, Ben Lockhart, Mark Greening, Pat 

Versluis, Nira Yamachika 

REVISION: Original 

SUPERCEDES: NA 

NEXT REVIEW DATE: December 2016 

ISSUE DATE: December 2, 2015 

 
 
1.0 PURPOSE, SCOPE AND APPLICATION 
 
The purpose of this Standard Operating Procedure (SOP) is to set guidelines for all 
Orange County Water District (OCWD) Water Quality Department (Department) staff.  
This procedure states the responsibilities and describes the process for taking depth to 
water level measurements using an electric sounder in wells without oil. 
 
 
2.0 BACKGROUND 
 
Water level tapes measure depth to water or the distance from the top of the well casing 
to the groundwater surface inside the monitoring well. Water level tapes are used daily 
in the department. There are more than 700 monitoring wells within OCWD boundaries 
that require depth to groundwater measurements.  
 
 
3.0 SAFETY, POTENTIAL PROBLEMS, OR PRECAUTIONS 
 

3.1 When working with potentially hazardous materials or situations, follow 
EPA, Cal OSHA, and specific health and safety procedures. 
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3.2 All proper personal protection clothing and equipment (PPE) must be worn 
including, but not limited to, eye protection, feet protection, and skin 
protection.  

  
 
4.0 EQUIPMENT, TOOLS, AND MATERIALS NEEDED OR REQUIRED 
 
Suggested or required equipment for measuring water levels include the following: 
 

4.1 Electric water level meters (See APPENDIX A) 
 

4.2 Disposable nitrile gloves 
 

4.3 OCWD American well lock keys 
 
4.4 Robco tool or vault puller (If applicable) 

 
4.5 Clean cloth or paper towels (See APPENDIX B) 
 
4.6 Deionized (DI) water in 500 mL bottle (See APPENDIX C) 
 

 
5.0 PROCEDURES 
 

5.1 Check the circuitry of the electric tape before leaving for the field.  Dip the 
probe into tap water and observe that the indicator light and “beep” sound 
are functioning properly to indicate a closed circuit.  An additional circuitry 
check can be performed by pressing the “test” button to ensure the electric 
water level tape is “on” and functioning properly. 
 

5.2 At the monitoring well site, open the well vault with a Robco tool or vault 
puller (See APPENDIX D). 

 
5.3 Unlock OCWD American Lock. 
 
5.4 Verify well identification tags (See APPENDIX E). 
 
5.5 Remove well compression cap or water level port cap on wells with 

dedicated pumps (See APPENDIX F). 
 
5.6 Put on disposable nitrile gloves. 
 
5.7 Loosen the water level tape break by turning the knob counterclockwise 

until the spool spins freely (See APPENDIX G). 
 



 
 

Page 3 of 16 

5.8 Ensure that the electric water level meter is “on” by turning the sensitivity 
dial clockwise and pressing the test button until an audible beep is heard 
(See APPENDIX H). 

 
5.9 Remove the water level probe from its holder and place it in the well 

casing or water level port. Lower the water level probe into the well casing 
slowly until an audible beep is heard indicating the probe has reached 
groundwater. 

 
5.10 Holding the water level spool in one hand, reach down with the other hand 

and grasp the water level tape where it meets the edge of the well casing 
(See APPENDIX I). Pull up on the tape until the beeping stops, indicating 
the sensor has been removed from water. Lower the tape very slowly until 
beeping begins again. Visually measure to the nearest 0.01 feet where the 
water lever tape meets the top of the well casing (See APPENDIX J). This 
is the depth to water measurement.  

 
5.11 Record this reading on a purge sheet (See APPENDIX K). If not using a 

purge sheet, then document the water level measurement in your field log 
book, department iPad, or in the water level binders.  

 
5.12 Once the depth to water measurement has been recorded, spool up the 

water level tape until approximately 3 feet of tape and the probe are 
remaining. 

 
5.13 Wipe the bottom 3 feet of water level tape including the probe with a clean 

cloth saturated in deionized water. 
 
5.14 Spool up the remaining 3 feet of tape, place the probe into the probe 

holder, and tighten the water level break by turning it clockwise. 
 

5.15 Material on the water surface, such as oil or other debris, may interfere 
with obtaining consistent readings.  If oil or other debris is observed, make 
appropriate notes and notify your Supervisor of the observations.  Use of a 
steel tape or an oil/water interface meter may be necessary during future 
water level measurements.  

 
5.16 If any water level meter tape has been in contact with oil or any other type 

of debris, the residue on the tape must first be wiped thoroughly with a 
clean cloth or paper towel to avoid further contamination of the tape or 
other work surfaces. The tape must be cleaned with non-phosphate 
detergent (i.e., Alconox or equivalent), rinsed multiple times with tap 
water, followed by two or more DI rinses, and wiped dry for storage. 
Detergent cleaning tasks will be performed at the WQ Lab upon return 
from field.  
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6.0 QUALITY ASSURANCE/QUALITY CONTROL (QA/QC) 
 

6.1 All personnel must be properly trained or certified (when required) by an 
experienced and trained staff member before initiating any procedure. 

 
6.2 All personnel shall be responsible for complying with all necessary QA/QC 

requirements that pertain to their organizational/technical function. Proper 
protocol and QA/QC must always be a top priority. 

 
6.3 All water level equipment that has been exposed to groundwater or other 

contaminants (i.e., oil in well casing) must undergo proper cleaning or 
decontamination procedures.  

 
 

7.0 DEFINITIONS 
 

Cal OSHA – Occupational Safety Health Association 
 

DI – Deionized Water 
 

EPA – Environmental Protection Agency 
 
PPE – Personal Protective Equipment 
 
OCWD – Orange County Water District 

 
QA/QC – Quality Assurance / Quality Control 

 
SOP – Standard Operating Procedure 
 

 
8.0 REFERENCES 
 
 N/A 
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9.0 APPENDIX / ATTACHMENTS (Forms, charts, diagrams, etc.) 
 
 

APPENDIX A 
 

Electric Water Level Meters 
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APPENDIX B 
 

Clean Cloths and Paper Towels 
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APPENDIX C 
 

Deionized (DI) Water in 500 mL Bottle 
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APPENDIX D 
 

Open Well Vault 
 

 
 
 
 
 
 
 
 
 
 
 
 
 

Vault Puller 
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APPENDIX E 
 

Verify Well Identification Tags 
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APPENDIX F 
 

Remove Well Compression Cap or Water Level Port Cap 
(Dedicated Pumps) 

 

 

 

Compression 

Cap 

 

Water Level 

Port Cap 
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APPENDIX G 
 

Electric Water Level Tape Brake 
 

 
 
 
 
 

 

Brake 
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APPENDIX H 
 

Test Button, Sensitivity Dial and Indicator Light 
 

 
 
 
 
 
 

 

Test Button 

Sensitivity Dial 

Indicator Light 
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APPENDIX I 
 

Pull up on the Water Level Tape until Beeping Stops 
 

 
 
 
 
 
 
 
 
 
 
 
 
 



 
 

Page 14 of 16 

APPENDIX J 
 

Visually Measure Water Level against top of Well Casing 
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APPENDIX K 
 

Purge Sheet Water Level Entry 
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ORANGE COUNTY WATER DISTRICT 
WATER QUALITY DEPARTMENT 

STANDARD OPERATING PROCEDURES 
 

SOP NUMBER:  WQ DEPT SOP NO. XXXX.X 
SOP TITLE: VOC SAMPLING - (EPA Method 524.2) 
CREATED/REVISED BY: Patrick Versluis/Michelle Boyd 
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REVIEWED BY:  Patrick Versluis/Michelle Boyd/Nira Yamachika 
REVISION: No. 1 
SUPERCEDES: Original 12/29/2011 
NEXT REVIEW DATE: 2017 
ISSUE DATE: May 20, 2015 

 
 
1.0 PURPOSE, SCOPE AND APPLICATION 
 
The purpose of this Standard Operating Procedure (SOP) is to set guidelines for 
all Orange County Water District (OCWD) Water Quality Department 
(Department) staff.  This procedure states the process used to collect water 
samples for volatile organic compound (VOC).  This SOP is not meant to be a 
thorough guidance on the Environmental Protection Agency’s (EPA) analytical 
Method 524.2, but rather highlights activities for VOC sampling and QA/QC 
awareness with specific steps for OCWD department field staff.  Refer to the 
OCWD Main Laboratory’s Quality Assurance Manual for a comprehensive 
discussion of the laboratory method for EPA’s Method 524.2 and EPA’s Method 
524.2 for reference. 
 
2.0 BACKGROUND 
 
EPA Method 524.2 is used to measure VOCs in surface water, groundwater, 
and drinking water.   VOC samples are collected in 40 mL amber glass volatile 
organic analysis (VOA) screw cap vials with a Teflon septum. VOC samples are 
obtained by collecting four (4) 40 mL amber glass vials (see APPENDIX A) for 
all wells except for Westbay monitoring wells.  Westbay wells require three (3) 
40 mL vials because there is a minimal sample volume available with the 
Westbay sampling process.   
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All samples are preserved with a solution of 1:1 HCl to <2 pH at the time of 
sample collection.  The OCWD state certified laboratory requires one set of 
quality assurance and quality control samples (QA/QC) for every 10 samples 
collected.  The QA/QC samples for EPA Method 524.2 (spike / spike duplicate 
samples) are collected in 250 mL amber glass bottles with Teflon septum 
preserved with a 1:1 HCl solution. 
 
 
3.0 SAFETY, POTENTIAL PROBLEMS, OR PRECAUTIONS 
 

3.1 When working with potentially hazardous materials or situations, 
follow EPA, Cal/OSHA, and specific health and safety procedures. 

 
3.2 All proper personal protection clothing and equipment (PPE) must 

be worn including, but not limited to, eye protection, feet protection, 
skin protection and clothing related to traffic control.  

 
3.3 Potential hazards associated with field work are lifting, ambient 

temperature (heat and cold stress), slip, trip and fall conditions, 
wildlife and insects, electric shock when using power sources in 
and around water, etc. 

 
3.4 As always, be aware of your surroundings when operating an 

OCWD vehicle and follow all traffic laws and posted signs. 
 
3.5 Special care should be taken for the proper storage, transport, and 

use of the 1:1 hydrochloric acid (HCl) preservative.  Hydrochloric 
acid is highly corrosive and can be an irritant to both eyes and 
skin. 

 
  
4.0 EQUIPMENT, TOOLS, AND MATERIALS NEEDED OR REQUIRED 
 
Suggested or required equipment for collection of VOC samples to be analyzed 
by EPA Method 524.2 include the following: 
 

4.1 Amber glass bottle with glass dropper container containing 1:1 
hydrochloric acid (HCl) prepared by the Lab. 

 
4.2 Disposable purple nitrile sampling gloves (for groundwater) or 

“extended cuff” nitrile gloves (for surface water) are used for water 
sample collection.  A clean pair of gloves must be used at all times. 

 
4.3 Travel Blanks: Two (2) travel blank samples (40 mL VOA vials) 

must be obtained, stored in a cooler, and travel to all sample sites 
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with the sample bottles.  The travel blank samples are stored in the 
Water Quality Lab refrigerator and are prepared by the Lab. 

 
4.4 Sample Bottles: 
 

4.4.1 Four (4) 40 mL amber glass VOA vials (see APPENDIX A). 
 

4.4.2 For chlorinated sample sites, four (4) 40 mL amber glass 
VOA vials pre-preserved with ascorbic acid prepared by the 
Lab. 

 
4.4.3 Two (2) 250 mL amber glass sample bottles (see 

APPENDIX B).  
 

4.5 Additional equipment or materials may be needed depending on 
the sample site and sampling method.  When sampling a 
monitoring well, equipment such as submersible pump, sampling 
spigot, or discharge hose may be necessary depending on site-
specific conditions and adjacent well site land uses. 
 

 
5.0 PROCEDURES 
 

5.1 Create proper sample labels with site name, date, sampler(s), test 
series required, and time of sample before leaving for the field. 
You may also create labels in the field if necessary.  The time of 
sample collection will be left blank so that the actual time can be 
entered on the label in the field when the sample has been 
collected. 
 

5.2 Collect required materials: Obtain Travel Blanks, 1:1 HCl solution, 
sampling gloves to prevent HCl contact with skin and prevent 
sample contamination from user influence, appropriately sized 
cooler(s), sufficient blue ice, and required number of 40 mL amber 
glass VOA sample vials with blue, white, or black caps with Teflon 
septum in designated VOC sampling racks.  In addition, bring extra 
40 mL amber glass vials in case of bottle breakage or sampling 
problems such as air bubbles. 

 
5.3 For chlorinated sample sites, ensure that four (4) 40 mL amber 

glass VOA vials are obtained from laboratory staff. Confirm that 
bottles have been pre-preserved with ascorbic acid. 

 
5.4 If additional QA/QC samples (spike/spike dup) will be collected, 

bring two (2) 250 mL amber glass sample bottles (see APPENDIX 
B). 
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5.5 Bring several pairs of disposable purple nitrile sample gloves to 

prevent sample contamination from sampler influence. Wear 
gloves during every sample event and change, as needed. 

 
5.6 At the sample site, write the sample collection time on the sample 

labels. 
 
5.7 Sampling Groundwater:  For production well sampling or when 

sampling monitoring wells, flush sample spigot/tap for 3-5 minutes 
or until the water temperature has stabilized prior to sampling.  
Adjust and slow the flow from the spigot/tap to about 500 mL/min 
to minimize turbulence and aeration of the sample.  

 
5.8 Sampling Surface Water:  For surface water, ensure grab samples 

are taken in a representative location.  Inspect surface water 
location and depth of water prior to sampling.  Avoid stagnant 
water, cloudy water, and sample upstream of sampler. 

 
5.9 Open sample vial/bottle carefully removing cap with Teflon septa. 

Tip the vial/bottle slightly so that the water flows down the sidewall 
of the container bringing the bottle upright as it fills. NOTE: When 
sampling from a spigot/tap, hold bottle as close to the spigot/tap as 
possible without touching the bottle to the spigot/tap – DO NOT 
hold the vial/bottle far away from the spigot/tap source to avoid 
loss of volatile compounds (i.e., aeration). Fill vial/bottle with 
minimal turbulence until the vial/bottle has a positive meniscus 
(see APPENDIX C).   

 
5.10 Adjust the pH of the sample to < 2 by adding two (2) drops of 1:1 

hydrochloric acid (HCl).  Based on years of VOC monitoring in the 
OCWD basin, adding two drops 1:1 HCl will lower the pH of the 
sample to < 2 and create a robust positive meniscus (see 
APPENDIX C).  It may be necessary to add an additional drop of 
HCl to the sample container if the water sample has a high pH 
(>8). 

 
5.11 Replace cap back on the vial/bottle without trapping any air 

bubbles. Make sure the Teflon side of the liner on the septa is in 
contact with the water. The Teflon side appears more white and 
shiny than the backside of the liner.  Gently invert vial/bottle to 
check for air bubbles.  If air bubbles are present in sample, discard 
that sample and use one of the extra vials/bottles to obtain another 
sample following proper VOC sampling technique. 
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5.12 After collection and during transport, the samples should be stored 
in a cooler with sufficient blue ice and travel blanks to chill until 
samples are relinquished to the OCWD laboratory. The goal 
should be to avoid direct or intense light and to store all samples at 
≤ 4° C until analysis. 

 
5.13 Submit the samples to the OCWD laboratory with the proper chain 

of custody forms and documentation. 
 

 
6.0 QUALITY ASSURANCE/QUALITY CONTROL (QA/QC) 
 

6.1 All personnel must be properly trained or certified (when required) 
by an experienced and trained staff member before initiating any 
procedure. 

 
6.2 All personnel shall be responsible for complying with all necessary 

QA/QC requirements that pertain to their organizational/technical 
function. Proper protocol and QA/QC must always be a top priority. 

 
6.3 Double-check all paperwork that will be submitted to the OCWD 

laboratory to ensure there are no errors. 
 
 
7.0 DEFINITIONS 
 

 Cal/OSHA – California Occupational Safety Health Association 
 

 EPA – Environmental Protection Agency 
 

 HCl – Hydrochloric acid 
 

 OCWD – Orange County Water District 
 

 QA/QC – Quality Assurance/Quality Control 
 

 SOP – Standard Operating Procedure 
 

 VOA – Volatile organic analysis 
 

 VOC – Volatile organic compound 
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9.0 APPENDIX / ATTACHMENTS (Forms, charts, diagrams, etc.) 
 

 
APPENDIX A 

 
(4) 40 mL amber glass vials  

 

 
 
NOTE: The VOC test series is collected in four (4) 40 mL amber glass vials 
denoted by blue, white, or black caps with Teflon septum with the exception of 
Westbay wells.   
 
NOTE: When sampling Westbay wells, three (3) 40 mL amber glass vials will 
meet lab requirements. 
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APPENDIX B 
 

(2) 250 mL amber glass bottles  
 

 
 
 

NOTE: When necessary for proper QA/QC, the VOC test series will also include 
two (2) 250 mL amber glass spike and spike duplicate samples preserved with a 
solution of 1:1 HCl. 
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APPENDIX C 
 

(1) 40 mL amber glass vial  
with full sample bottle meniscus 

 

 
 

NOTE: All sample vials/bottles should be filled completely to the point of 
overflowing (zero head space).  A positive meniscus should be observed after 
the sample is acidified to prevent aeration of the sample. 
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1.0 PURPOSE, SCOPE AND APPLICATION 
 
The purpose of this Standard Operating Procedure (SOP) is to set guidelines for all 
Orange County Water District (OCWD) Water Quality Department (Department) staff.  
This procedure states the responsibilities and describes the process for submersible 
pump sampling.   
 
 
2.0 BACKGROUND 
 
The department monitors hundreds of well locations in order to protect the quality of 
Orange County's groundwater.  Submersible pump sampling at OCWD encompasses 
several water quality monitoring programs managed by the Department.  These 
programs include, but are not limited to, the Forebay VOC Program (FBVOC), the North 
Basin Groundwater Protection Project (NBGPP), the Talbert Barrier Seawater Injection 
Monitoring Program (TBQ23), the Santa Ana River Monitoring Program (SARMON), the 
El Toro Marine Corps Air Station TCE investigation (MCASTCE), the South Basin 
Groundwater Protection Project (SBGPP), and the Groundwater Replenishment System 
Monitoring Program (GWRS).   
 
The equipment used in these programs consists of several different submersible pump 
assemblies that can be lowered into monitoring wells either mechanically or manually.  
The two types of submersible pumps used by the department are both manufactured by 
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the Grundfos Pumps Corporation.  The smaller pump, referred to as the Rediflo2 or 
MP1 (see APPENDIX A), is controlled using a variable frequency drive (VFD) to allow 
for variable pumping rates and is used mostly for well casings with a diameter of two 
inches (see APPENDIX B).  The larger pump, referred to as the “SQ” or “SQE pump,” 
will pump at greater rates and is used primarily for well casings with a diameter of four 
inches or greater (see APPENDIX C).  
 
The department has created or adapted many types of submersible pump monitoring 
equipment to fit the ever-changing needs of the diverse monitoring programs.  Several 
specialized sampling trucks and equipment are used to perform sample collection using 
submersible pumps in the department’s monitoring programs. 
 
 
3.0 SAFETY, POTENTIAL PROBLEMS, OR PRECAUTIONS 
 

3.1 When working with potentially hazardous materials or situations, follow 
EPA, Cal/OSHA, and specific health and safety procedures. 

 
3.2 All proper personal protection clothing and equipment (PPE) must be worn 

including, but not limited to, eye protection, feet protection, skin protection 
and clothing related to traffic control. 

 
3.3 Potential hazards associated with field work are lifting, ambient 

temperature (heat and cold stress), slip, trip and fall conditions, wildlife 
and insects, and electric shock when using power sources in and around 
water, etc. 

 
3.4 As always, be aware of your surroundings when operating an OCWD 

vehicle and follow all traffic laws and posted signs. 
 

3.5 Extra precaution should be taken when working with any hydraulically-
powered equipment.  The port-a-reel pump systems and the TK9000 Well 
Management System (T-98) are operated using hydraulics. These pump 
systems can cause serious bodily harm if not operated correctly and 
safely. 

 
  
4.0 EQUIPMENT, TOOLS, AND MATERIALS NEEDED OR REQUIRED 
 
Suggested or required equipment for Submersible Pump Sampling include the 
following: 
 

4.1 MP1 Submersible Pump: The smallest pump used by the department is 
the Grundfos MP1 pump (see APPENDIX A).  This pump has also been 
referred to as the Redi-Flo2 pump.  This pump is capable of variable 
pumping rates and is controlled by a VFD (see APPENDIX B).  The MP1 
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pump is used on dedicated systems, port-a-reel systems, and the Reel E-
Z system.   
 

4.2 SQ Submersible Pump:  The largest pump used by the department is the 
Grundfos SQ pump (see APPENDIX C).  This pump may also be referred 
to as a SQE pump depending on the pump specifications.  The pump is 
not “controlled” by department staff because of default settings preset by 
the pump manufacturer. Factors that affect the pumping rate of the pump 
are the model of pump, the head pressure on the pump (which depends 
on the water level), and the amount of valve closure on the discharge 
hose.  Department staff can lower the pumping rate of a SQ pump to a 
small degree by adding back-pressure from an in-line valve.  The SQ 
pump is used on dedicated systems, port-a-reel systems, and the TK 900 
Well Management System housed on department vehicle T-98. 

 
4.3 Dedicated Pumps: One of the primary methods of pumping and purging 

monitoring wells is through dedicated pumps. These pumps are dedicated 
to the well casing and installed at appropriate depths determined by an 
OCWD hydrogeologist.  Dedicated pump systems may have either an 
MP1 pump or an SQ pump depending on specific well characteristics. A 
dedicated pump system consists of a submersible pump connected by 
either PVC piping or high quality environmental pump hose, jacketed 
electrical cable, and a landing plate with ancillary connectors at the top of 
the casing. Installing a dedicated pump to a well casing eliminates (1) the 
risk of cross contamination between wells and (2) decontamination 
activities of the submersible pump and hosing (see APPENDIX D). 

 
4.4 Reel E-Z:  A versatile pump and hose reel equipped with an MP1 pump.  

This reel is commonly used for wells that do not pump at a high rate.  The 
reel is lowered and raised up using a hand-crank system (see APPENDIX 
E). 

 
4.5 Port-A-Reels:  Another important and versatile piece of equipment used 

in the submersible pump sampling program is the AMS Port-A-Reel.  This 
is a hydraulically operated hose reel that can be used to get hard to reach 
monitoring wells or when use of the sampling truck is not possible. The 
port-a-reel system can be equipped with either an MP1 or an SQ pump 
(see APPENDIX F). 

 
4.6 TK900 Well Management Truck (T-98): The TK900 Well Management 

Truck, or “T-98,” is used to sample monitoring wells with a four inch 
diameter casing that do not have a dedicated pump system installed.  This 
truck is equipped with a Power Take-Off (PTO) that enables operation of 
the generator and hydraulic system to operate an extendable boom and 
two hose reels.  Two SQ pumps are attached to the hose reels for 
pumping well casings with a diameter of four inches or greater. T-98 can 
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also provide treatment of discharged water via granular activated carbon 
(GAC) treatment vessels (see APPENDIX G). 

 
4.7 Customized Utility Box Trucks: The department has three customized 

utility (box-style) trucks used for a variety of sampling programs requiring 
use of submersible pumps. The dedicated pump system and the port-a-
reel system will often be used in conjunction with these specialized utility 
trucks since they are capable of providing power through an integrated 
generator as well as providing treatment of discharged water via granular 
activated carbon (GAC) treatment vessels.  Staff uses lift-gates installed 
on each truck to safely load and unload the port-a-reels (see APPENDIX 
H). 

 
4.8 Additional equipment:  Other equipment that may be necessary to 

collect groundwater samples using a submersible pump includes, but is 
not limited to: 

 
* generator 
* discharge hose (1-inch or 1½-inch) 
* carbon treatment vessel 
* sample spigot for the specific sampling system 
* variable frequency drive (VFD) 
* manhole puller 
* Robco Tool 
* submersible pump “decon tube” 
* full tank of carbon treated City of Fountain Valley tap water (“decon 

water”) 
* multi-parameter field meter 

 
 
5.0 PROCEDURES 
 

5.1 Review the department’s Weekly Sampling Schedule to determine the 
monitoring wells that have been assigned for groundwater sample 
collection.  Next, review the corresponding monitoring program 
spreadsheet on the department’s shared H: drive to confirm the wells to 
be sampled and required tests/methods.  The main spreadsheets used 
are the Sub/FBVOC and the Q23Semi spreadsheet. 

 
5.2 After determining the specific wells assigned for monitoring, obtain 

information about the historical water quality data, historical field readings, 
and any treatment requirements. Before pumping any well, it is the 
sampler’s responsibility to check the WRMS database to determine 
contaminant levels and whether carbon treatment is necessary. As a 
minimum, it is necessary to check historical and recent data for Volatile 
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Organic Compounds (VOCs), 1,4-dioxane (14DIOX or 14DIOX-R), 
perchlorate (CLO4), and nitrates (NO3). 

 
5.3 After it has been determined whether or not carbon treatment is needed, 

the appropriate sample bottle labels and chain of custody forms can be 
generated. 

 
5.4 When carbon treatment is needed, take Carbon Treatment samples (CRB) 

and Equipment Blank samples (EB).  CRB samples must be collected 
when treating a contaminated well to ensure compliance with OCWD’s 
Regional Water Quality Control Board (RWQCB) National Pollutant 
Discharge Elimination System (NPDES) permit for de minimus discharges.  
CRB samples are collected from the discharge hose connecting to the 
carbon treatment vessel near the end of the well purging event.  EB 
samples are collected at the end of equipment decon activity to document 
and track the effectiveness of the carbon treatment to remove 
contaminants from sampling equipment to non-detectable levels.   

 
5.5 Gather all required samples bottles and prepare a cooler for sample 

storage and preservation.  It is best to account for all bottles needed and 
then properly store bottles in the cooler for transport. 

 
5.6 Obtain instruments for required field measurements. For all submersible 

sampling, a multi-parameter field meter is used to measure all required 
field parameters such as electrical conductivity (EC), pH, temperature, 
dissolved oxygen (DO), and the oxidation/reduction potential (ORP).  The 
multi-parameter field meter must first be calibrated using the instructions 
explained in detail in the field meter section of the department’s Standard 
Operating Procedures. 

 
5.7 Depending on the wells to be sampled on a day and the number of 

personnel assigned to sample sites requiring use of submersible pump 
equipment, samples will be obtained from the monitoring well using an 
installed (dedicated) pump, port-a-reel system, or the T-98 Well 
Management System truck.  

 
5.8 Review and double-check all equipment required for the wells to be 

sampled and ensure that everything needed for that day is in the sampling 
truck. Double-check that you have any necessary well casing adaptors for 
the type and size of well casing you will be sampling.  

 
5.9 The on-site well purging activities will depend on the well casing diameter.  

Per OCWD requirements, department staff will purge a minimum of 3.5 
well volumes to ensure ambient groundwater conditions are represented 
at the time of sample collection. To obtain ambient water conditions, it is 
possible you may have to purge more than 3.5 well volumes, but use 3.5 
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as a minimum - as a guide.  Continue to purge groundwater until the field 
parameters of EC, pH, and temperature have stabilized before sample 
collection. 

 
5.10 All department staff will complete the designated and most current Water 

Quality Department Well Purge Sheet or “purge sheet” during any well 
sampling activity. The purge sheet is completed with all necessary 
information related the monitoring well to be sampled such as well ID, 
date, samplers, type of pump, etc. The purge sheet provides a “Well 
Purge Volume Calculation” section to determine the appropriate volume of 
water to purge from a monitoring well in order to meet the minimum 3.5 
well volumes requirement.  See APPENDIX I to view the purge sheet used 
for sampling. 

 
5.11 To ensure an accurate purge volume calculation, department staff will 

obtain a water level measurement using an electronic water level meter 
before beginning to purge the monitoring well. 

 
5.12 A flow rate will also be obtained using a flow meter or by accurately timing 

the rate of flow using a container marked with known volumes. 
 
5.13 All field readings will be noted on the purge sheet and the completed 

purge sheets will be reviewed by the program manager and then filed in 
the appropriate purge sheet binders. Binders are housed on the OCWD 
campus in the Lab building in the Water Quality Department Library area. 

 
5.14 If the monitoring well water is known to contain contaminants (i.e., PCE, 

TCE, PCE, 14DIOX, etc.) department staff will perform treatment of the 
purged water using the GAC “carbon” treatment system currently in use.  
All necessary Carbon Treatment (CRB) samples will be collected for 
QA/QC purposes. 

 
5.15 If necessary, the submersible pump and hose assembly will be 

decontaminated through the carbon treatment recirculation process.  The 
recirculation of “decon” water through the GAC treatment vessel will 
ensure removal of all contaminates from internal equipment surfaces.  All 
necessary Equipment Blank (EB) samples will be collected for QA/QC 
purposes. 

 
5.16 The water level meter (WL tape) and submersible pumping equipment will 

be cleaned/decontaminated, as needed, in-between sample sites.  
Immediately after using equipment, staff will rinse the equipment with 
“decon” water from the OCWD campus FV carbon treated tap water 
location.  Following the rinse, staff will use a non-phosphate detergent 
(Liquinox) to scrub the portion of the equipment that has contacted the 
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well water.  To remove the detergent, a thorough rinse with “decon” water 
will be performed to remove all detergent residue from the equipment. 

 
5.17 Double-check gasoline levels in all generators and trucks along with oil 

levels (use disposable gloves to avoid hydrocarbon contamination on 
hands).  After samples have been submitted to the lab, department staff is 
required to fill gasoline in trucks or generators for the next person’s use.  
Completing fueling tasks at the end of day prevents possible organic 
contamination in water samples (i.e., false positive) by avoiding same day 
fueling/sampling and saves time for the next person’s use. 

 
  

6.0 QUALITY ASSURANCE/QUALITY CONTROL (QA/QC) 
 

6.1 All personnel must be properly trained or certified (when required) by an 
experienced and trained staff member before initiating any procedure. 

 
6.2 All personnel shall be responsible for complying with all necessary QA/QC 

requirements that pertain to their organizational/technical function. Proper 
protocol and QA/QC must always be a top priority. 

 
 

7.0 REFERENCES 
 

None 
 
 
8.0 DEFINITIONS 

 
14DIOX – 1,4-Dioxane 
 
Cal/OSHA – California Occupational Safety Health Association 
 
CRB – Carbon Treatment Sample 
 
DO - Dissolved Oxygen 
 
EB – Equipment Blank 
 
EC - Electrical Conductivity 

 
EPA - Environmental Protection Agency 
 
FBVOC – Forebay Volatile Organic Compound Study 
 
GWRS – Groundwater Replenishment System Monitoring Program 
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MCASTCE - El Toro Marine Corps Air Station TCE investigation 
 
MP1 – smaller submersible pump controlled by a VFD used with 2” casings 
(similar to Rediflo2) 
 
NBGPP – North Basin Groundwater Protection Project 
 
NPDES – National Pollutant Discharge Elimination System 
 
OCWD – Orange County Water District 
 
ORP - Oxidation-Reduction Potential 
 
PCE - Tetrachloroethylene 
 
PVC – Polyvinyl chloride, commonly abbreviated PVC, is the third-most widely 
produced synthetic plastic polymer, after polyethylene and polypropylene.  PVC 
comes in two basic forms: rigid (sometimes abbreviated as RPVC) and flexible.  
 
QA/QC – Quality Assurance / Quality Control 
 
Rediflo2 – smaller submersible pump controlled by a VFD used with 2” casings 
(similar to MP1) 
 
RWQCB – Regional Water Quality Control Board  
 
SARMON – Santa Ana River Monitoring Program  
 
SBGPP – South Basin Groundwater Protection Project 
 
SQ / SQE – Larger Pump for 4” or greater well casings 
 
SOP - Standard Operating Procedure 
 
T-98 - TK900 Well Management Truck 
 
TBQ23 – Talbert Barrier Seawater Injection Monitoring Program 
 
TCE - Trichloroethylene 
 
Temp – Temperature 
 
VFD – Variable Frequency Drive 
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9.0 APPENDIX / ATTACHMENTS (Forms, charts, diagrams, etc.) 
 
 

APPENDIX A 
 

Grundfos MP1 Pump (smaller pump for 2” casings) 
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APPENDIX B 
 

Variable Frequency Drive (VFD) for MP1 Pumps 
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APPENDIX C 
 

SQ or SQE Grundfos Pump (4” casings or greater) 
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APPENDIX D 
 

INW Dedicator Pump System 
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APPENDIX E 
 

INW Reel-EZ Portable Sampling Reel 
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APPENDIX F 
 

AMS Port-A-Reel 
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APPENDIX G 
 

TK9000 Well Management System (T-98) 
 
 

 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 

APPENDIX H 



 
Page 16 of 18 

 
Customized Utility Box Truck 
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APPENDIX I 
 

Monitoring Well Purge Sheet 
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ORANGE COUNTY WATER DISTRICT 
WATER QUALITY DEPARTMENT 

STANDARD OPERATING PROCEDURES 
 

SOP NUMBER:  WQ DEPT SOP NO. XXXX.X 
SOP TITLE: OCWD PURGE SHEET FORMS 
CREATED/REVISED BY: Pat Versluis 5/21/15 
REVIEW DATE: May 20, 2015  
REVIEWED BY:  Pat Versluis, Michelle Boyd, Nira Yamachika 
REVISION: Original  
SUPERCEDES: NA 
NEXT REVIEW DATE: 2016 
ISSUE DATE: 05/21/2015 

 
 
1.0 PURPOSE, SCOPE AND APPLICATION 
 
The purpose of this Standard Operating Procedure (SOP) is to set guidelines for all 
Orange County Water District (OCWD) Water Quality Department (Department) staff.  
This procedure states the responsibilities and describes the process for filling out an 
OCWD purge sheet form. The purge sheet is a form of field documentation that 
provides a template for noting all submersible sampling preparation, field meter 
measurements, and all other observations during a submersible pump sampling event.  
This procedure describes each step to be followed for purge sheet documentation from 
the beginning of preparation for sample collection to the time staff departs from a 
monitoring well location. 
 
 
2.0 BACKGROUND 
 
The purge sheet form is used to document monitoring well sample collection procedures 
when using a submersible pump, airlifting equipment, or bailer.  A separate purge form 
will be completed for each monitoring well that is sampled. 
 
Department staff is responsible for collecting samples of groundwater from hundreds of 
monitoring wells located throughout the Orange County groundwater basin. The sample 
collection procedures performed at each monitoring well are documented on a purge 
sheet form.  The purge sheet is the primary field documentation used when sampling a 
monitoring well with a submersible pump, airlifting equipment, or bailer.  All department 
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staff must follow this procedure when collecting samples.  All managers and supervisors 
are responsible for ensuring that their staff understand this procedure and strictly 
adhere to it for all monitoring well sampling events.  Proper purge sheet procedures are 
essential to collecting valid information on sampling groundwater monitoring wells, 
which may be used in any legal proceeding.  Department staff will use the most up-to-
date purge sheet form available when conducting the monitoring well sampling 
activities, making sure to fill it out completely and accurately. 
 
 
3.0 SAFETY, POTENTIAL PROBLEMS, OR PRECAUTIONS 
 

3.1 When working with potentially hazardous materials or situations, follow 
EPA, Cal/OSHA, and specific health and safety procedures. 

 
  
4.0 EQUIPMENT, TOOLS, AND MATERIALS NEEDED OR REQUIRED 
 
Suggested or required equipment for the use of OCWD purge forms include the 
following: 
 

4.1 Computer with connectivity to the shared OCWD network H: drive.  The 
most up-to-date purge sheet form is located in the PURGE SHEETS folder 
in the WQ folder on the H: drive.  
 

4.2 Computer with Excel software.  Partial completion of the purge sheet form 
will be completed prior to performing sampling activities in the field.  

 
4.3 Ink pen. 

 
 
5.0 PROCEDURES:  

 
5.1 Print a copy of the most up-to-date purge sheet form (see APPENDIX A).  

Partial completion of the purge sheet form following the procedures below 
can be performed on the computer before printing the form for use in the 
field. 
 

5.2 A separate purge sheet form will be used for each monitoring well site. DO 
NOT put more than one site on a purge sheet form. 
 
WHEN USING OCWD PURGE SHEET FORMS: 
 
TOP SECTION OF PURGE SHEET FORM (To be completed PRIOR to 
leaving for the field): The top section of the purge sheet form consists of 
the general monitoring well information and sampler information.  The top 
section also includes the Pre-Sampling Preparation section which must be 
completed prior to leaving for the field to sample a monitoring well 
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location.  These sections document the monitoring well site information, 
method of sample collection, and any recent detection of groundwater 
contaminants in the monitoring well to be sampled. 
 
5.2.1 Fill in WRMS Well ID section with the well site name, fill in the 

sample date, fill in the monitoring program, and list the sampler(s) 
assigned to the sampling event and person completing the form. 

 
5.2.2 Circle the appropriate casing size for the assigned monitoring well 

and the well purge method (Dedicated Pump, Submersible Pump, 
Airlift, etc.). 

 
5.2.3 Using the OCWD WRMS Database and the Water Quality Carbon 

Tracking Spreadsheet, complete the Pre-Sampling Preparation 
section of the purge sheet form. 

 
5.2.4 Place initial of the person completing the form in the Pre-Sample 

Prep By section.  Review the assigned vehicle and associated 
carbon vessel information.  Ensure that the carbon treatment 
vessel installed in the vehicle has sufficient capacity for treatment 
of potential contaminants in discharged water. 

 
5.2.5 Fill in the Carbon Vessel to be Used section and fill in the CRB 

Treated Volume from Carbon Tracking Sheet section. 
 

5.2.6 Complete the Most Recent Well Contaminant Results section in 
the Pre-Sampling Preparation section. 

 
5.2.7 Using the WRMS database, review and note the most recent 

results for TCE, PCE, 11DCE, 14DIOX, CLO4, SUSSOL, and 
NO3-N.  If additional information on program spreadsheets note 
other possible contaminants, a review of additional contaminants 
will be performed. 

 
5.2.8 Circle Yes or No in the HOT WELL section.  Circle Yes only if the 

well shows reported results a VOC (single analyte) greater than 
20 ppb. 

 
5.2.9 In the WELL PURGE VOLUME CALCULATION section, enter the 

cased depth for the assigned monitoring well to assist in 
calculating the required purge time.  This section will be mostly 
completed in the field and is used to calculate the volume of water 
that will be purged from the monitoring well before groundwater 
samples can be collected. 

 
5.2.10 Using the electronic water level reel, obtain a depth to water.  

Enter the water level obtained in the Water Level section. 
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5.2.11 Enter the casing diameter.  Typical well diameters for OCWD 

monitoring wells are 2-inch and 4-inch well diameters. 
 

5.2.12 Perform a Well Purge Volume Calculation to determine the 
current volume of water in the monitoring well casing.  The well 
volume is calculated by first subtracting the water level (or depth 
to water) from the total depth of the well casing to get the height 
of the water in the well casing.  The height of the water is then 
multiplied by a casing volume per foot factor for the appropriate 
diameter well (see APPENDIX B).  An example of a well purge 
volume calculation is provided below. 

 
 (cased depth – water level) x (casing volume per foot factor) 
 
Example:   
Well Purge Volume Calculation for a monitoring well with a 4-inch 
diameter well casing, a Total Cased Depth of 200 feet, and a 
Water Level of 85 feet: 
 
One (1) Well Volume: 
(200 ft – 85 ft) x 0.653 gal/ft= 75.095 gallons 
- This is the total volume of one well casing 

 
Three and a Half (3.5) Well Volumes: 
75.095 gal x 3.5 = 262.833 gallons 
- This is the total volume for 3.5 well casings 
 

5.2.13 An alternative well purge calculation can be performed by using 
the monitoring well casing diameter in the calculation.  First, 
subtract the water level (or depth to water) from the total depth of 
the well casing to get the height of the water in the well casing.  
Second, the casing diameter (in inches) is squared and then 
multiplied by a multiplying factor of 0.0408 as shown below: 
 
(cased depth – water level) x ((casing diameter)2x (0.0408)) 
 

5.2.14 Fill in the Start, Stop, Purge Time, and Purge Rate sections of the 
purge sheet form. 
 

5.2.15 Upon starting the pump, a flow rate will be obtained using a flow 
meter or by accurately timing the rate of flow using a container 
marked with known volumes. 

 
MIDDLE SECTION OF THE PURGE SHEET FORM: This section covers 
the Monitoring Well Purge – Field Readings. 
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5.2.16 In the field, list the field meter that will be used to obtain the field 
readings. 
 

5.2.17 Fill in the starting PURGE TIME as 0 or START.  Field 
measurements of pH, EC, Temp, DO, and ORP are monitored 
and recorded throughout the well purging event (well purge time). 
The spacing of each consecutive field measurement depends on 
the estimated length of the monitoring well purge time (start to 
finish of well purge time; time to remove at least 3.5 well 
volumes).  The number of measurement sets (of field parameters) 
is also dependent on the estimated length of the well purge event.  
If the calculated purge volume and purge time is short, 
measurements should be taken frequently (i.e., every 5 minutes 
after initial few readings) to provide a sufficient amount of 
measurements to determine that field parameters have stabilized 
– key parameters for assessing stability are pH, EC, Temp, and 
DO.  If the calculated purge volume is large and purge time 
estimated to be long, the field measurements may be spaced out 
every 10 to 15 minutes after the initial few close field 
measurements recorded at start of purging. 

 
5.2.18 For each PURGE TIME entry, fill in the appropriate field reading 

measurements such as EC, pH, Temperature, DO, ORP, etc. 
 

5.2.19 For each entry, include any observations such as color, odor, 
visible silt, aeration, or any other comments that might be 
valuable when reviewing data. 

 
5.2.20 Continue taking readings until the well field readings have 

stabilized and 3.5 well volumes have been purged from the well.  
Additional purge time may be necessary if field readings have not 
shown solid stabilization.  A guideline for field measurement 
stabilization is when: pH measurements remain constant within 
0.1 Standard Unit (SU); conductivity, dissolved oxygen, and redox 
potential measurements vary no more than 10%; and the 
temperature is constant. 

 
BOTTOM SECTION OF COC FORM:  This section documents the 
discharge location of the purged water, type of samples collected at the 
end of the purge, carbon treatment, decontamination, and any additional 
notes or comments from the purge event. 

 
5.2.21 Circle the appropriate discharge location for the water purged 

from the monitoring well. 
 



 
 

Page 6 of 11 

5.2.22 Circle all samples that will be collected at the end of the purge 
event.  List any “other” samples that will be collected and note the 
blind code used for outside laboratory samples. 

 
5.2.23 Carbon Treatment: Circle Yes or No to document whether the 

purged water is treated using a carbon treatment vessel before 
being discharged.  If carbon treatment is performed, list the 
carbon vessel used, the carbon treatment sample (CRB) sample 
time, the samples (i.e., 14DIOX, 524, etc.) collected, and the 
appropriate field measurements. 

 
5.2.24 Decontamination: Circle Yes or No to document whether 

decontamination of the submersible pumping equipment is 
performed.  If decontamination is performed, list the carbon 
vessel used, Equipment Blank (EB) sample time, samples 
collected, check whether a pre-flush through carbon is performed, 
list the decon length time (i.e., 20 min.), and note the appropriate 
field measurements.  The decon length will depend on the amount 
of contaminants in the well that was purged. 

 
5.2.25 Note the field meter that was used to collect field readings from 

the CRB or EB process. 
 

5.2.26 List any additional notes or comments at the bottom of the purge 
sheet form.  Possible notes would include weather, activity near 
the well that could affect sample results such asphalt repair or 
fumes from a nearby industry, and also note whether a secondary 
decontamination was performed on the equipment. 

 
TOP RIGHT SECTION OF PURGE SHEET FORM:  This small 
Administrative Checklist box at the top of the purge sheet form is used 
when department staff returns from the field.  

 
5.2.27 Upon returning from the field, enter any carbon treatment 

information in the carbon tracking sheet to ensure proper usage if 
carbon vessels is documented.  Check the box next to the line 
CRB TRACKING ENTRY. 
 

5.2.28 Enter the water level obtained from the monitoring well into the 
WRMS database.  Then check the box next the line WRMS WL 
ENTRY. 

 
5.2.29 Highlight the monitoring wells that were purged and sampled on 

the FBVOC Sub Sheet.  Check the box next to the line SUB 
SHEET WELL HIGHLIGHT. 
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5.2 All completed purge sheet forms are to will be reviewed by the program 
manager and then filed in the appropriate purge sheet binders. Binders 
are housed on the OCWD campus in the Laboratory building in the Water 
Quality Department Library area. 

 
 
6.0 QUALITY ASSURANCE/QUALITY CONTROL (QA/QC) 

 
6.1 All personnel must be properly trained or certified (when required) by an 

experienced and trained staff member before initiating any procedure. 
 

6.2 All personnel shall be responsible for complying with all necessary QA/QC 
requirements that pertain to their organizational/technical function. Proper 
protocol and QA/QC must always be a top priority. 

 
6.3 Chain of custody and purge sheet forms must be double-checked for 

accuracy prior to sample submittal, relinquishing to other parties, or filing.  
If errors are found, corrections are made and initialed and dated.  Only a 
single line through the erroneous information is acceptable. DO NOT mark 
out the error completely. 

 
 
7.0 DEFINITIONS 

 
Cal/OSHA – Occupational Safety and Health Agency. 
 
DO – Dissolved oxygen. 
 
EC – Electrical conductivity.  
 
EPA – Environmental Protection Agency. 
 
OCWD – Orange County Water District. 
 
OCWD Purge Sheet form - A document detailing the field activities related to 
purging a monitoring well before collecting groundwater samples.  
 
ORP – Oxidation Reduction Potential.  
 
QA/QC – Quality Assurance / Quality Control. 
 
SOP – Standard Operating Procedure. 
 
WRMS - Water Resources Management System. This is the OCWD water 
resources database. 
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8.0 REFERENCES 
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9.0 APPENDIX / ATTACHMENTS (Forms, charts, diagrams, etc.) 
 

APPENDIX A 
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APPENDIX B 

 

TABLE 1 
WELL CASING DIAMETER vs. VOLUME 

 
 

WELL CASING DIAMETER (inches) vs. VOLUME (gals.)/FEET of WATER 

CASING GALLONS/FT 
1 0.041 

2 0.163 

3 0.367 

4 0.653 

5 1.02 

6 1.469 

7 1.999 

8 2.611 

9 3.305 

10 4.08 

11 4.934 

12 5.875 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 
 

Page 11 of 11 

10.0 REVISION HISTORY: 

 

Date Author Description 

   

   

   

   

   

   

   

   

   

   

   

   

   

   

   

   

   

   

   

   

   

   

   

   

   

 


	SOUTH BASIN GROUNDWATER PROTECTION PROJECT, ADDITIONAL GROUNDWATER ASSESSMENT, FIELD SAMPLING PLAN AND QUALITY ASSURANCE PROJECT PLAN ADDENDUM, VERSION 2.0, ORANGE COUNTY WATER DISTRICT, ORANGE COUNTY, CALIFORNIA, MAY 9, 2017
	TABLE OF CONTENTS
	LISTS OF TABLES, FIGURES, AND APPENDICES
	ACRONYMS AND ABBREVIATIONS
	1.0 INTRODUCTION
	1.1 BACKGROUND
	1.2 PURPOSE AND SCOPE

	2.0 ADDITIONAL GROUNDWATER ASSESSMENT TASKS
	2.1 GROUNDWATER ASSESSMENT TASK 1:  INSTALL MULTI-LEVEL MONITOR WELLS
	2.1.1 Objectives
	2.1.2 General Approach

	2.2 GROUNDWATER ASSESSMENT TASK 2:  CONDUCT HYDRAULIC TESTING AND ANALYSIS
	2.1 Objectives
	2.2.2 General Approach


	3.0 PROJECT REPORTING
	4.0 REFERENCES CITED
	TABLES
	Table 1 Approximate Depth to Bottom of Alpha Aquifer at Proposed Multi-Level Well Locations
	Table 2 Handling Protocol for Initial Groundwater Sampling

	FIGURE
	FIGURE 1  PROPOSED WELL LOCATIONS AND DEPTH TO BOTTOM OF ALPHA AQUIFER

	APPENDIX A WELL INSTALLATION, WELL DEVELOPMENT, AND AQUIFER TESTING STANDARD OPERATING PROCEDURES
	TABLE OF CONTENTS
	LISTS OF TABLES AND FIGURE
	ACRONYMS AND ABBREVIATIONS
	1.0 INTRODUCTION
	2.0 DRILLING
	2.1 GENERAL STATEMENT
	2.2 OBJECTIVE
	2.3 EQUIPMENT AND/OR INSTRUMENTATION
	2.4 PREPARATION
	2.5 PROCEDURES
	2.6 EQUIPMENT DECONTAMINATION AND WASTE DISPOSAL
	2.7 DOCUMENTATION
	2.8 QUALITY ASSURANCE

	3.0 LITHOLOGIC LOGGING
	3.1 GENERAL STATEMENT
	3.2 DATA QUALITY OBJECTIVES
	3.3 EQUIPMENT AND/OR INSTRUMENTATION
	3.4 PREPARATION
	3.5 PROCEDURES
	3.6 DOCUMENTATION
	3.7 QUALITY ASSURANCE

	4.0 MONITOR WELL CONSTRUCTION
	4.1 GENERAL STATEMENT
	4.2 DATA QUALITY OBJECTIVES
	4.3 EQUIPMENT AND/OR INSTRUMENTATION
	4.4 PREPARATION
	4.5 PROCEDURES
	4.5.1 Well Construction
	4.5.1.1 Single Pass Sonic Wells
	4.5.1.2 Hollow-Stem Auger Wells

	4.5.2 Monitor Well Development
	4.5.2.1 Well Development Equipment
	4.5.2.2 Development Procedures
	4.5.2.3 Equipment Decontamination and Disposal


	4.6 DOCUMENTATION
	4.7 QUALITY ASSURANCE

	5.0 CORE SAMPLE COLLECTION
	5.1 GENERAL STATEMENT
	5.2 DATA QUALITY OBJECTIVES
	5.3 EQUIPMENT AND/OR INSTRUMENTATION
	5.4 PREPARATION
	5.5 PROCEDURES
	5.6 SAMPLE CONTAINERS, PRESERVATION, AND TRANSMITTAL
	5.7 EQUIPMENT DECONTAMINATION AND DISPOSAL
	5.8 DOCUMENTATION
	5.9 QUALITY ASSURANCE

	6.0 AQUIFER AND SLUG TESTING
	6.1 GENERAL STATEMENT
	6.2 DATA QUALITY OBJECTIVES
	6.3 EQUIPMENT AND/OR INSTRUMENTATION
	6.4 PREPARATION
	6.5 PROCEDURES
	6.6 EQUIPMENT DECONTAMINATION AND DISPOSAL
	6.7 DOCUMENTATION
	6.8 QUALITY ASSURANCE / QUALITY CONTROL

	7.0 HANDLING, STORAGE, CHARACTERIZATION, AND DISPOSAL OF INVESTIGATION-DERIVED WASTES
	7.1 GENERAL STATEMENT
	7.2 HANDLING AND STORAGE
	7.2.1 Water
	7.2.2 Soil

	7.3 CHARACTERIZATION
	7.4 DISPOSAL

	8.0 REFERENCES CITED
	APPENDIX A TABLES
	Table A-1 Lithologic Log Form
	Table A-2 Well Completion and Development Report
	Table A-3 Chain-of-Custody Record and Analysis Request Form
	Table A-4 Sample Transmittal Letter
	Table A-5 Handling Protocol for Core Samples
	Table A-6 Water Level Record Sheet, Pumped Well
	Table A-7 Water Level Record Sheet, Observation Well

	APPENDIX A FIGURE
	Figure A-1 Sample Identification Label


	APPENDIX B ORANGE COUNTY WATER DISTRICT WATER QUALITY DEPARTMENT STANDARD OPERATING PROCEDURES (SOP), GENERAL PROTOCOLS AND GUIDELINES FOR WATER QUALITY MONITORING ACTIVITIES AND SAMPLE COLLECTION, DECEMBER 2015
	Table of Contents
	GENERAL PROTOCOL
	1.0 PURPOSE, SCOPE AND APPLICATION
	2.0 BACKGROUND
	3.0 SAFETY, POTENTIAL PROBLEMS, OR PRECAUTIONS
	4.0 EQUIPMENT, TOOLS, AND MATERIALS NEEDED OR REQUIRED
	5.0 PROCEDURES
	6.0 QUALITY ASSURANCE/QUALITY CONTROL (QA/QC)
	7.0 REFERENCES
	8.0 DEFINITIONS
	9.0 APPENDIX/ATTACHMENTS (Forms, charts, diagrams, etc.)
	10.0 REVISON HISTORY

	FIELD LOG BOOKS
	1.0 PURPOSE, SCOPE AND APPLICATION
	2.0 BACKGROUND
	3.0 SAFETY, POTENTIAL PROBLEMS, OR PRECAUTIONS
	4.0 EQUIPMENT, TOOLS, AND MATERIALS NEEDED OR REQUIRED
	5.0 PROCEDURES
	6.0 QUALITY ASSURANCE/QUALITY CONTROL (QA/QC)
	7.0 DEFINITIONS
	8.0 REFERENCES
	9.0 APPENDIX / ATTACHMENTS (Forms, charts, diagrams, etc.)
	10. REVISION HISTORY

	OCWD CHAIN OF CUSTODY FORMS
	1.0 PURPOSE, SCOPE AND APPLICATION
	2.0 BACKGROUND
	3.0 SAFETY, POTENTIAL PROBLEMS, OR PRECAUTIONS
	4.0 EQUIPMENT, TOOLS, AND MATERIALS NEEDED OR REQUIRED
	5.0 PROCEDURES
	6.0 QUALITY ASSURANCE/QUALITY CONTROL (QA/QC)
	7.0 DEFINITIONS
	8.0 REFERENCES
	9.0 APPENDIX / ATTACHMENTS (Forms, charts, diagrams, etc.)
	10.0 REVISION HISTORY

	FIELD METER CALIBRATION - Myron L Ultrameter II 6PFC
	1.0 PURPOSE, SCOPE AND APPLICATION
	2.0 BACKGROUND
	3.0 SAFETY, POTENTIAL PROBLEMS, OR PRECAUTIONS
	4.0 EQUIPMENT, TOOLS, AND MATERIALS NEEDED OR REQUIRED
	5.0 PROCEDURES
	6.0 QUALITY ASSURANCE/QUALITY CONTROL (QA/QC)
	7.0 REFERENCES
	8.0 DEFINITIONS
	9.0 APPENDIX / ATTACHMENTS (Forms, charts, diagrams, etc.)
	10.0 REVISION HISTORY

	FIELD METER CALIBRATION - Hydrolab Quanta
	1.0 PURPOSE, SCOPE AND APPLICATION
	2.0 BACKGROUND
	3.0 SAFETY, POTENTIAL PROBLEMS, OR PRECAUTIONS
	4.0 EQUIPMENT, TOOLS, AND MATERIALS  NEEDED OR REQUIRED
	5.0 PROCEDURES
	6.0 QUALITY ASSURANCE/QUALITY CONTROL (QA/QC)
	7.0 REFERENCES
	8.0 DEFINITIONS
	9.0 APPENDIX / ATTACHMENTS (Forms, charts, diagrams, etc.)
	10.0 REVISION HISTORY

	MEASURING DEPTH TO WATER (ELECTRIC WATER LEVEL METERS)
	1.0 PURPOSE, SCOPE AND APPLICATION
	2.0 BACKGROUND
	3.0 SAFETY, POTENTIAL PROBLEMS, OR PRECAUTIONS
	4.0 EQUIPMENT, TOOLS, AND MATERIALS  NEEDED OR REQUIRED
	5.0 PROCEDURES
	6.0 QUALITY ASSURANCE/QUALITY CONTROL (QA/QC)
	7.0 DEFINITIONS
	8.0 REFERENCES
	9.0 APPENDIX / ATTACHMENTS (Forms, charts, diagrams, etc.)
	10.0 REVISION HISTORY

	VOC SAMPLING - (EPA METHOD 524.2)
	1.0 PURPOSE, SCOPE AND APPLICATION
	2.0 BACKGROUND
	3.0 SAFETY, POTENTIAL PROBLEMS, OR PRECAUTIONS
	4.0 EQUIPMENT, TOOLS, AND MATERIALS NEEDED OR REQUIRED
	5.0 PROCEDURES
	6.0 QUALITY ASSURANCE/QUALITY CONTROL (QA/QC)
	7.0 DEFINITIONS
	8.0 REFERENCES
	9.0 APPENDIX / ATTACHMENTS (Forms, charts, diagrams, etc.)
	10.0 REVISION HISTORY

	SUBMERSIBLE PUMP SAMPLING
	1.0 PURPOSE, SCOPE AND APPLICATION
	2.0 BACKGROUND
	3.0 SAFETY, POTENTIAL PROBLEMS, OR PRECAUTIONS
	4.0 EQUIPMENT, TOOLS, AND MATERIALS NEEDED OR REQUIRED
	5.0 PROCEDURES
	6.0 QUALITY ASSURANCE/QUALITY CONTROL (QA/QC)
	7.0 REFERENCES
	8.0 DEFINITIONS
	9.0 APPENDIX / ATTACHMENTS (Forms, charts, diagrams, etc.)
	10.0 REVISION HISTORY

	OCWD PURGE SHEET FORMS
	1.0 PURPOSE, SCOPE AND APPLICATION
	2.0 BACKGROUND
	3.0 SAFETY, POTENTIAL PROBLEMS, OR PRECAUTIONS
	4.0 EQUIPMENT, TOOLS, AND MATERIALS NEEDED OR REQUIRED
	5.0 PROCEDURES
	6.0 QUALITY ASSURANCE/QUALITY CONTROL (QA/QC)
	7.0 DEFINITIONS
	8.0 REFERENCES
	9.0 APPENDIX / ATTACHMENT (Forms, charts, diagrams, etc.)
	10.0 REVISION HISTORY






