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SECTION 1 

Introduction 
This document comprises the Sampling and Analysis Plan and Quality Assurance Project Plan for Background 
Study Groundwater Sample Collection from Existing Monitoring Wells, Pacific Gas and Electric Company Hinkley 
Compressor Station, Hinkley California (SAP/QAPP). As outlined in the Framework for Evaluation of Background 
Chromium in the Upper Aquifer of the Hinkley Valley, Pacific Gas and Electric Company’s Hinkley Compressor 
Station, Hinkley, California ([Framework Document],CH2M HILL and Stantec, 2013a) this is the first deliverable to 
initiate background study data collection.  The concepts presented in this plan have been developed as part of a 
collaborative process between Pacific Gas and Electric Company (PG&E), Lahontan Regional Board staff, the 
Hinkley Community Advisory Committee (CAC) and their Independent Review Panel Manager, and the US 
Geological Survey (USGS).  This group will be referred to as the Technical Working Group (TWG) within this 
document. 

The SAP identifies 24 wells and selected analytes for groundwater sample collection at the PG&E Hinkley 
Compressor Station in Hinkley, California in Second Quarter 2013. Eighteen of these wells were selected to initiate 
background study sampling efforts and six additional locations were selected to conduct focused geochemical 
sampling of the western area. The QAPP and QAPP addenda provided herein describe the laboratory data quality 
objectives for the analytes selected for Second Quarter 2013 sampling, as well as additional analytes that are part 
of PG&E’s ongoing monitoring programs or that have been identified as potential analytes for future background 
study evaluations. 

Data from the groundwater sampling program presented in this SAP will be used to develop future groundwater 
studies and field investigations to be conducted to evaluate background chromium concentrations in the 
groundwater of the Hinkley Valley and surrounding areas. The studies and field investigations will include 
development of conceptual site models (CSM) for key geographic areas. The primary objectives of these studies 
are to define the boundaries of PG&E’s chromium plume and to evaluate the characteristics of naturally occurring 
chromium in groundwater in these geographic areas. The general framework for the studies and field 
investigations is illustrated on Figure 1. The three areas to be studied (west, east, and north) are illustrated on 
Figure 2. 

This document is organized as follows: 

 Section 1, Introduction, provides the purpose for the document.  

 Section 2, Background, provides summary information on the study areas and the geochemical data collected 
by PG&E to date. 

 Section 3, Proposed Sampling Plan, presents the planned sampling program for Second Quarter 2013. 

 Section 4, Future Activities, outlines the next steps in the background study. 

 Appendix A, Standard Operating Procedures (SOPs), presents the SOPs for groundwater sample collection. 

 Appendix B, Quality Assurance Project Plan and Addenda to Quality Assurance Project Plan, includes the 
QAPP and QAPP addenda. 
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SECTION 2 

Background 

2.1 Background Study Investigation Areas 
The TWG has worked collectively to develop three general geographic areas for development of CSMs and 
assessment of background chromium in groundwater (revised background studies). The three areas are shown on 
Figure 2 and can generally be described as the West, East, and North. Additional information on these areas is 
presented in the Framework Document (CH2M HILL and Stantec, 2013a). 

2.2 Summary Previous Geochemical Sample Collection 
Over the past few years, PG&E has collected geochemical data to assess geochemical conditions, to develop the 
CSM for chromium distribution, and to begin assessment of selected analytes for assisting in background 
chromium studies. Geochemical data for the Western Area was recently presented in Conceptual Site Model for 
Groundwater Flow and the Occurrence of Chromium in Groundwater of the Western Area, Pacific Gas and Electric 
Company Hinkley Compressor Station, Hinkley California (Western CSM Report) (CH2M HILL and Stantec, 2013b). 

Table 1 summarizes types of analytes and the number of selected geochemical samples PG&E has collected from 
2010 through 2012 in the Western, Eastern, and Northern areas. The locations of selected wells where these 
samples were previously collected are shown as black dots on Figure 3. Data summarized in Table 1 is included in 
the Framework Document (CH2M HILL and Stantec, 2013a). This dataset will be combined with future revised 
background studies for geochemical evaluation. 

As presented in the Western CSM Report (CH2MHILL and Stantec, 2013b), data for the stable isotopes of oxygen 
and deuterium collected to date indicates that these geochemical tracers may be important components for 
future background study geochemical data evaluations. As presented in Section 3, PG&E plans to collect 
additional stable isotope data during Second Quarter 2013 sampling. 
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SECTION 3 

Groundwater Sampling Program 
This section presents the SAP for Second Quarter 2013 groundwater sample collection from existing wells. 
Groundwater sample collection will follow the SOPs included as Appendix A. The QAPP, included as Appendix B, 
presents the quality assurance and quality control requirements designed to ensure that environmental data 
collected will be of the appropriate quality to achieve data quality objectives.   

3.1 Groundwater Sample Collection 
Figure 3 shows the locations of the 24 monitoring wells selected for groundwater sample collection in Second 
Quarter 2013. The locations of selected wells where geochemical samples for many of the analytes listed below 
were previously collected are shown as black dots on Figure 3. Eighteen of these wells (green dots) were selected 
to initiate background study sampling efforts and six additional locations (orange dots) were selected to conduct 
focused geochemical sampling of the western area. The eighteen background study wells were selected taking 
previous sample collection into account, and are distributed throughout the Hinkley Valley to obtain information 
on the west, east, north, upgradient and within the chromium plume area. Table 2 summarizes the geochemical 
analyses that will be conducted.  As shown in Table 2, the groundwater analytes can be categorized into the 
following analyte groups for various purposes. These are discussed in the following subsections. 

3.1.1 Chromium 
Groundwater samples will be analyzed for total chromium (Cr[T]) and hexavalent chromium (Cr[VI]) at each well 
as part of the sitewide groundwater monitoring program. 

3.1.2 General Chemistry and Water Quality Fingerprinting 
General chemistry analytes will be collected at each of the 24 monitoring wells and consist of major ions, total 
dissolved solids, alkalinity, and dissolved silica. These data will be used to conduct water quality fingerprinting and 
to develop an understanding of the distribution of water types geographically and vertically throughout the study 
areas. The general chemistry “fingerprint” of water is also useful as an indicator of origin, of minerals in contact 
with the water, and for tracing geochemical evolution and mixing of waters. Combined with other more specific 
tracers, this is a powerful tool to demonstrate different origins and groupings of waters in identifying and 
quantifying natural chromium sources. 

3.1.3 Redox Conditions and Nutrients Indicative of Septic, Dairy, and Irrigation 
Influences 

3.1.3.1 Redox Conditions 
Cr(VI) requires oxic conditions for stability in water. If conditions become mildly reducing, Cr(VI) is readily reduced 
to less soluble trivalent chromium (Cr[III]), which precipitates out of solution. Assessment of redox conditions 
requires a series of measurements to gain an overall view of redox reactions that may be occurring. There is no 
single redox state of a solution because many processes that influence redox occur simultaneously in natural 
waters. Table 2 lists the proposed redox indicators (total organic carbon, nitrate, ammonia, dissolved iron, and 
dissolved manganese) for which groundwater samples will be collected at five monitoring wells (MW‐49S, MW‐
119S, MW‐165S, MW‐176S, and MW‐162S1). 

3.1.3.2 Nutrients Indicative of Septic, Dairy, and Irrigation Influences 
Elevated concentrations of nitrate that may inhibit the biologically mediated reduction of Cr(VI) to Cr(III) are 
associated with dairy waste, particularly with manure spreading operations. This could be an important factor 
influencing elevated concentrations of Cr(VI) where elevated concentrations of nitrate are known to be present, 
as well as in other areas where historic manure spreading or stockpiling has occurred. A study, conducted by the 
USGS and funded by the Water Board as part of the Molycorp supplemental environmental project settlement, 
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specifically focused on the source of Cr(VI) in shallow water table wells at a dairy near El Mirage in the Mojave 
Desert (Izbicki, 2008). Laboratory studies performed as part of this study showed that interference in the 
microbiologically mediated reduction of Cr(VI) to Cr(III) by high nitrate concentrations in dairy wastewater may 
allow chromium, in the form of Cr(VI), to remain mobile in the unsaturated zone and reach the water table. 
Orthophosphate samples at five monitoring wells in addition to the redox parameters listed above (and listed in 
Table 2), will be collected to assess this mechanism. 

3.1.4 Natural and Isotopic Tracers 
For the challenging objective of distinguishing between PG&E chromium and other Hinkley Valley anthropogenic 
and natural sources of chromium, a series of natural tracers must be relied upon. In this sense, a “tracer” is any 
chemical constituent that provides an indication of the original source of, or geochemical influence on, the 
groundwater sample. Tracers fall into the three broad categories of: (1) general chemical parameters (for 
example, major ions, total dissolved solids, and pH); (2) trace elements and ions (for example, boron, arsenic, 
uranium, strontium); and (3) stable isotopes (for example, 18O, and 2H, and strontium isotopes [δ87Sr/ δ86Sr]). No 
one constituent or category can distinguish between natural and industrial sources, but multiple lines of evidence 
can be drawn from these parameters (in connection with geologic and hydraulic data) to produce a most likely 
approximation of the plume extent. 

During Second Quarter 2013, samples for the stable isotopes 18O and 2H will be collected from all 24 monitoring 
locations. δ87Sr/ δ86Sr samples will be collected at five locations (PGE‐14, MW‐42B1, MW‐165S, MW‐162S1, and 
MW‐176S) to assess the value of additional sample collection during future studies. Dissolved arsenic, boron, and 
uranium samples will also be collected at the 24 wells. 

3.1.5 Age Dating 
Three age‐dating analytes have been identified for background study sampling: tritium and its decay product 
helium‐3, carbon‐14, and chlorofluorocarbons. During Second Quarter 2013, tritium samples will be collected at 
all 24 monitoring locations. These data, along with other age‐dating data collected during future groundwater 
studies, will be used to map groundwater age throughout the Hinkley Valley. Age‐dating is also valuable for 
evaluation the time since recharge occurred, the rate(s) of recharge, and groundwater movement. 

3.1.6 Field Parameters 
Field parameters will be collected each time groundwater samples are to be collected following procedures 
described in the SOPs presented in Appendix A. Field parameters will at a minimum include the following: 
temperature, pH, alkalinity, dissolved oxygen, oxidation‐reduction potential, turbidity, and specific conductance. 

3.2 Laboratories and Methods for Sample Analysis 
Table 3 lists the laboratories and methods for groundwater sample analysis. Five laboratories may be needed to 
complete sample analysis, these include: 

1. Advanced Technologies Laboratory: 3275 Walnut Avenue Signal Hill, CA 90755. Phone: 800‐499‐4388 

2. Truesdail Laboratories Inc.: 14201 Franklin Avenue, Tustin, California 92780‐7008. Phone:  714‐730‐6239 

3. Geochron Laboratories: 21 Alpha Road Chelmsford, MA 01824. Phone: 978‐256‐1133 

4. The Tritium Laboratory, University of Miami, Rosenstiel School of Marine and Atmospheric Science 
4600 Rickenbacker Cswy. Phone: 305‐421‐4100 

5. ZymaX Forensics, 600 S. Andreasen Drive, Suite B Escondido, California 92029 Phone:  760‐781‐3338. 
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3.3 Quality Assurance Project Plan 
The QAPP, included as Appendix B of this document, presents the quality assurance and quality control 
requirements designed to ensure that environmental data collected for the PG&E program will be of the 
appropriate quality to achieve the objectives defined in project‐specific SAPs. Specific protocols for sampling, 
sample handling and storage, chain‐of‐custody, laboratory analyses, data handling, and data evaluation and 
assessment are discussed. Requirements for performance evaluations, corrective actions, and preventive 
maintenance of equipment are specified. 
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SECTION 4 

Future Activities 
The data obtained from the sampling efforts described in this SAP will be used to design follow on groundwater 
studies in each of the CSM areas presented in Section 2.2 and included in follow on revised background studies 
deliverables. Plans for collection of additional groundwater samples for the same wells, additional wells, and/or 
additional analytes will be assessed and presented in area‐specific CSM work plans or other deliverables. 

 





 

SFO\130560003  5-1 
ES022513024457BAO  

SECTION 5 
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TABLE 1
Summary of Selected Geochemical Data Collected from 2010 through 2012
Sampling and Analysis Plan and Quality Assurance Project Plan for
Background Study Groundwater Sample Collection from Existing Monitoring Wells
Pacific Gas and Electric Company Hinkley Compressor Station, Hinkley, CA

Categorya Total Number of Samples Collected

dissolved calcium, magnesium, potassium, 

sodium, chloride, sulfate, alkalinity 361

total dissolved solids 342

dissolved silica 40

nitrate as nitrogen, ammonia, total kjeldahl 

nitrogen, dissolved iron, dissolved manganese 367

total organic carbon 62

orthophosphate 124

dissolved arsenic, boron 180

δ18O and δ2H 71

tritium (3H) 17

a See section 3.2 for additional information on these analytes.

General Chemistry

Assessment of Redox Conditions and Nutrients Indicative of Septic, Dairy, and Irrigation Influences

Natural Tracers ‐ Trace Elements and Ions

Isotopic Tracers

Age Dating



 



TABLE 2 
Groundwater Analytes for Initial Background Study Sampling
Sampling and Analysis Plan and Quality Assurance Project Plan for Background Study Groundwater Sample Collection from Existing Monitoring Wells
Pacific Gas and Electric Company Hinkley Compressor Station, Hinkley, CA

Category

Previously 
collected at 

Hinkley?

Number of 
Samples in 

Second Quarter Wells Selecteda Purpose

hexavalent chromium (Cr([VI]), 
dissolved chromium (Cr[T]) yes 24 All on Figure 3 Chromium Distribution in Groundwater

dissolved calcium, magnesium, 
potassium, sodium, chloride, 
sulfate, yes 24 All on Figure 3 Water Quality Fingerprinting

alkalinity yes 24 All on Figure 3 Water Quality Fingerprinting
nitrate as nitrogen, ammonia, total 
kjeldahl nitrogen, dissolved iron, 
dissolved manganese yes 24 All on Figure 3 Redox Assessment, Dairy Waste Assessment

dissolved silica (SiO2) yes 24 All on Figure 3 Water Quality Fingerprinting

total dissolved solids (TDS) yes 24 All on Figure 3 Water Quality Fingerprinting

total organic carbon (TOC), 
orthophosphate yes 5

MW-49S, MW-165S, MW-176S, 
MW-119S, MW-162S1 Redox Assessment, Dairy Waste Assessment

dissolved strontium (Sr) yes 5
PGE-14, MW-165S, MW-176S, 

MW-42B1, MW-162S1 Source of geologic materials

dissolved arsenic, boron yes 24 All on Figure 3
Water Quality Fingerprinting, Assess Naturally Occurring 

Distribution 

dissolved uranium yes 24 All on Figure 3
Water Quality Fingerprinting, Assess Naturally Occurring 

Distribution 

18O and δ2H yes 24 All on Figure 3  Identify sources and mixed waters

δ87Sr/δ86Sr no 5
PGE-14, MW-165S, MW-176S, 

MW-42B1, MW-162S1 Source of geologic materials

SELECTED GROUNDWATER ANALYTES  FOR SAMPLING FROM EXISTING WELLS

Chromium

General Chemistry, Redox Parameters, and Nutrients Indicative of Septic, Dairy, and Irrigation Influences

Minor Ions (natural tracers)

Selected Trace Elements (natural tracers)

Isotopic Tracers



TABLE 2 
Groundwater Analytes for Initial Background Study Sampling
Sampling and Analysis Plan and Quality Assurance Project Plan for Background Study Groundwater Sample Collection from Existing Monitoring Wells
Pacific Gas and Electric Company Hinkley Compressor Station, Hinkley, CA

Category

Previously 
collected at 

Hinkley?

Number of 
Samples in 

Second Quarter Wells Selecteda Purpose

SELECTED GROUNDWATER ANALYTES  FOR SAMPLING FROM EXISTING WELLS

tritium (3H) yes 24 All on Figure 3
Age Dating, time since recharge, rate of groundwater 

movement

dissolved oxygen yes 24 All on Figure 3 Field parameter stabilization, Redox Assessment

oxidation reduction potential yes 24 All on Figure 3 Field parameter stabilization, Redox Assessment

pH yes 24 All on Figure 3 Field parameter stabilization, Redox Assessment

conductivity yes 24 All on Figure 3 Field parameter stabilization

turbidity yes 24 All on Figure 3 Field parameter stabilization, Water Quality Assessment

temperature yes 24 All on Figure 3 Field parameter stabilization

aAll wells includes (See Figure 3): 

PGE-14, MW-77S/D, SA-SM-01S, PT2-MW-10, MW-49S/A, MW-165S/D, MW-176S, MW-147S/D, MW-148S, MW-66A, MW-57, MW-119S, MW-47, MW-45A/B, MW-42B1, MW-162S1, 
MW-162S2, and MW-173S1/S2

Age Dating

Field Measured Parameters



TABLE 3
Laboratories and Methods for Sample Analysis
Sampling and Analysis Plan and Quality Assurance Project Plan for
Background Study Groundwater Sample Collection from Existing Monitoring Wells
Pacific Gas and Electric Company Hinkley Compressor Station, Hinkley, CA

Analyte Method(s) Laboratory(s)

hexavalent chromium (Cr([VI]) 
US EPA 218.6 Advanced Technologies Laboratory (ATL) or 

Truesdail

dissolved chromium (Cr[T]) US EPA 6020A
Advanced Technologies Laboratory (ATL) or 

Truesdail

dissolved calcium, magnesium, 
potassium, sodium, iron, 
boron, strontium

US EPA 200.7 or 
SW6010B ATL or Truesdail

chloride, sulfate, nitrate as 
nitrogen, orthophosphate US EPA 300.0 ATL or Truesdail
alkalinity SM 2320B ATL or Truesdail
ammonia SM 4500-NH3 ATL or Truesdail
total kjeldahl nitrogen SM 4500-Norg ATL or Truesdail

dissolved silica (SiO2) SM 4500-Si ATL or Truesdail

total dissolved solids (TDS) SM 2540C ATL or Truesdail
total organic carbon (TOC) SM 5310 ATL or Truesdail
dissolved arsenic and 
manganese

 US EPA 200.8 or SW 
6020A ATL or Truesdail

dissolved uranium EPA 200.8 ATL or Truesdail

18O and δ2H CF-IRMSc ZymaX Forensics

δ87Sr/δ86Sr TIMSd Geochron Laboratories

tritium (3H)
Gas proportional 

counting Rosenstiel School of Atmospheric Science

a US EPA = United States Environmental Protection Agency
bSM = standard method

dTIMS = Thermal Ionic Mass Spectrometry

cCF-IRMS = Bulk Stable Isotope Analysis on Elemental Analyzer-Isotope Ratio Mass Spectrometry
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FIGURE 1
TIMELINE FOR BACKGROUND STUDY
SAMPLING AND ANALYSIS PLAN AND QUALITY 
ASSURANCE PROJECT PLAN FOR BACKGROUND 
STUDY GROUNDWATER SAMPLE COLLECTION FROM 
EXISTING MONITORING WELLS, PACIFIC GAS AND 
ELECTRIC COMPANY COMPRESSOR STATION, 
HINKLEY, CALIFORNIA
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Inferred Groundwater Flow Direction

3.1/3.2 micrograms per liter Cr(VI) or Cr(T), 4Q 2012 

10 micrograms per liter Cr(VI) or Cr(T), 4Q 2012 

50 micrograms per liter Cr(VI) or Cr(T), 4Q 2012 
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FIGURE 2
OVERVIEW MAP
SAMPLING AND ANALYSIS PLAN AND QUALITY 
ASSURANCE PROJECT PLAN FOR BACKGROUND 
STUDY GROUNDWATER SAMPLE COLLECTION FROM 
EXISTING MONITORING WELLS, PACIFIC GAS AND 
ELECTRIC COMPANY COMPRESSOR STATION, 
HINKLEY, CALIFORNIA



FIGURE 3
LOCATION OF MONITORING WELLS 
PROPOSED FOR INITIAL BACKGROUND 
STUDY SAMPLING
SAMPLING AND ANALYSIS PLAN AND QUALITY ASSURANCE 
PROJECT PLAN FOR BACKGROUND STUDY GROUNDWATER
SAMPLE COLLECTION FROM EXISTING MONITORING WELLS
PACIFIC GAS AND ELECTRIC COMPANY
HINKLEY COMPRESSOR STATION,
HINKLEY, CALIFORNIA
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The 3.1/3.2-µg/L contour is shown as "- -?- -" 
where inferred and cannot be fully delineated by 
Fourth Quarter 2012 monitoring data. Further
updates of the outline will be forthcoming 
as sampling results from new and future 
monitoring wells are incorporated.

Approximate outline of Cr(VI) or Cr(T) 
in Upper Aquifer exceeding background
values of 3.1 and 3.2 µg/L, respectively, 
Fourth Quarter 2012

The interpreted groundwater chromium plume outline presented
for this area was prepared following the Water Board’s 
contouring requirements specified in the September 29, 2011 
Investigative Order R6V-2011-0079. An alternative interpretation 
of the chromium plume outline was presented in a January 28, 2013
technical memo. This alternative chromium plume contouring was 
prepared using site-specific hydrogeologic and geochemical 
information collected to date. Additional time is required to 
analyze and discuss more recent monitoring results that will be 
used to guide future implementation of activities in this area. 
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Appendix A 
Standard Operating Procedures 

 





List of PG&E Hinkley SOPs

GMP sampling and data collection

SOP-A1 Purging and Sampling of Monitoring Wells with Dedicated Submersible Pumps / Well-Volume Method

SOP-A2 Purging and Sampling of Monitoring Wells with Temporary Submersible Pumps / Stabilized Drawdown Method

SOP-A3 Purging and Sampling of Monitoring Wells with Dedicated QED Pumps / Low-Flow Purging Method

SOP-A4 Purging and Sampling of Monitoring Wells with a Disposable Bailer

SOP-A8 "Clean Hands-Dirty Hands" Groundwater Sampling for Trace Metals Analyses

SOP-A9 Sample Field Filtration and Preservation for Metals Analyses

SOP-A10 Groundwater Level Measurements

SOP-A11 Field Water Quality Measurements Using a Flow-through Cell

SOP-A12 Calibration of Field Instruments

SOP-A13 Decontamination of Water Sampling Equipment

SOP-A14 Measurement of Well Total Depth



 



 

 
 

SOP-A1 
Purging and Sampling of Monitoring Wells with Dedicated 

Submersible Pumps / Well-Volume Method 
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SOP-A1 

Purging and Sampling of Monitoring Wells with 
Dedicated Submersible Pumps / Well Casing Volume Method 

Standard Operating Procedure for 
PG&E Hinkley Groundwater Monitoring Program 

  

This standard operating procedure (SOP) describes the procedures and equipment to be 
used for purging and sampling groundwater monitoring wells at the Hinkley site that are 
equipped with a dedicated electric pump. Purging and sampling of these wells requires an 
electric submersible dedicated pump with a controllable discharge rate (Grundfos Redi-Flo 2 
or similar pump and flow controller), or an electric submersible dedicated pump with a 
single discharge rate (no flow controller).  A well-volume based purging and sampling 
method will be used for these wells. 

REQUIRED DOCUMENTS 

 Event-specific “planned sampling and analysis table” (PST). 
 Applicable project work plan or monitoring plan, and related Hinkley SOPs as needed. 
 Hinkley Program Health and Safety Plan (HSP). 
 Well construction and previous depth to water information is provided in the PST. 
 Blank purge and sampling log sheets. 

PREPARATION & SETUP 

1) Review event-specific PST or event-specific field instructions and HSP. 

2) Field-check and setup sampling equipment:  water level (WL) meter, water quality (WQ) 
meters, flow-through cell, field filters, health and safety equipment, etc. Inspect and 
calibrate field equipment prior to use according to SOP-A12, Calibration of Field 
Instruments. 

3) Inventory sample bottles, review required analyses, confirm the lab courier schedule, and 
prepare groundwater sampling log. 

4) Open the well protection lid and measure initial static WL according to SOP-A10, Water 
Level Measurements. Record the WL value on the sampling log. Always measure water 
level before temporarily removing any pressure transducer, according to SOP-C1, 
Temporary Removal and Replacement of Pressure Transducers.  

PURGING AND SAMPLING PROCEDURES – MONITORING WELLS WITH 
DEDICATED SUBMERSIBLE PUMPS 

5) Use the water level determined in Step 4 above and the total depth provided in the PST 
and/or the well-specific purge log to calculate the standing water column in the well and 
three well casing volumes. 

6) Well purging will take place until three well casing volumes have been purged and 
field parameters have stabilized.  The purging rate shall be adjusted to obtain minimal 
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drawdown. Field parameters (pH, specific conductance, temperature, ORP, dissolved 
oxygen, and turbidity) will be measured using a flow-through cell and the units 
indicated on the purge form. Record units and time for all measurements collected. 
Record on the sampling log if parameter readings are anomalous or unstable due to 
instrument problem. If a flow controller is present, decrease the purge rate and 
measure/record new purge rate if significant drawdown is observed.  Significant 
drawdown is considered to be 5% of the total height of the water column or to the top of 
screen. 

7) Indicator parameters are considered stabilized when three consecutive readings made 
several minutes apart fall within the following EPA stabilization criteria: 

 pH     +/-   0.1 pH units 
 Specific conductance +/-   3% (S/cm or mS/cm units) 
 ORP     +/-   10 millivolts 
 Turbidity    +/-   10% NTU units (when turbidity is >10 NTUs) 
 Dissolved oxygen  +/-   0.3 mg/L 
  Temperature   +/-   2º Celsius.  

8) Collect samples for analyses according to the PST and/or event-specific field 
instructions.  For all samples, decrease the discharge rate to reduce water turbulence at 
the pump discharge point. To reduce or prevent the need to stop the pump between 
purging and sampling and to regulate the flow through the flow-through-cell during 
purging, a dedicated inline splitter (“Y Valve”) will be used upstream from the flow-
through-cell. The splitter will have one influent and two effluent lines. One effluent line 
will be attached to the flow-through-cell and from there to waste; the second effluent line 
will be used as the sampling port. Each effluent line should be capable of flow control. If 
the PST calls for filtered and/or preserved samples, refer to SOP-A9, Sample Field 
Filtration and Preservation for Metals. Record observations on sample appearance, clarity, 
and odors.  

9) Complete the field sampling log, including description of samples collected, final WL, 
and total volume purged.  Close and secure the well including access gates and/or 
fences. 

 

LOW VOLUME AND POOR RECOVERY WELLS 

Some groundwater monitoring wells may exhibit slow or poor recovery upon purging. 
These groundwater monitoring wells may not recover sufficiently during purging and run 
completely dry without an opportunity to collect the required series of groundwater 
stabilization parameters, or run dry prior to sampling. In the unlikely event a monitoring 
well with a dedicated pump may exhibit these conditions, refer to SOP-A2, Purging and 
Sampling of Monitoring Wells with Temporary Submersible Pumps – Low Volume and Poor 
Recovery Wells for further instructions.  
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INVESTIGATION-DERIVED WASTE MANAGEMENT 

Different types of potentially-contaminated investigation-derived waste (IDW) will be 
generated during groundwater sampling efforts. These may include: 

 Used personal protective equipment (PPE). 
 Disposable sampling equipment. 
 Decontamination fluids. 
 Purged groundwater and excess groundwater collected for sample container filling. 

Used PPE and disposable equipment will be placed in a municipal refuse dumpster. These 
wastes are not considered hazardous and can be sent to a municipal landfill. Any PPE and 
disposable equipment that is to be disposed of that could still be reused will be rendered 
inoperable before disposal in the refuse dumpster. 

All wastewater (decontamination water, and purge and excess groundwater) generated 
during sampling of monitoring wells will be containerized and disposed of as instructed by 
PG&E: 

 Wastewater from wells located south of Highway 58: dispose of at the Central or 
Source IRZ holding tanks 

 Wastewater from wells located north of Highway 58: dispose of at the Ranch LTU  
 



 



 

 
 

SOP-A2 

Purging and Sampling of Monitoring Wells with Temporary 
Submersible Pumps / Stabilized Drawdown Method 
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SOP-A2 

Purging and Sampling of Monitoring Wells with 
Temporary Submersible Pumps / Stabilized Drawdown Method 

Standard Operating Procedure for  
PG&E Hinkley Groundwater Monitoring Program 

  

This standard operating procedure (SOP) describes the procedures and equipment to be 
used for purging and sampling groundwater monitoring wells at the Hinkley site using a 
temporary submersible pump with a controllable discharge rate (Grundfos Redi-Flo 2 or 
similar pump and flow controller).  A stabilized drawdown purging and sampling method 
will be used for these wells. 

REQUIRED DOCUMENTS 

 Event-specific “planned sampling and analysis table” (PST). 
 Applicable project work plan or monitoring plan, and related Hinkley SOPs as needed. 
 Hinkley Program Health and Safety Plan (HSP). 
 Well construction and previous depth to water information is provided in the PST. 
 Blank purge and sampling log sheets. 

PREPARATION & SETUP 

1) Review event-specific PST or event-specific field instructions and HSP. 

2) To avoid cross-contamination, on-site decontamination of the temporary pump and all 
non-dedicated sampling equipment is mandatory prior to first sampling and between 
each well. Equipment decontamination will include flushing of the internal components 
of the submersible pump and tubing assembly dedicated for each well cluster, as well as 
external washing of the pump and submerged tubing with Alconox solution and fresh 
water rinsing. See SOP-A13, Decontamination of Water Sampling Equipment, for additional 
equipment decontamination procedures. 

3) Field-check and setup sampling equipment: water level (WL) meter, water quality (WQ) 
meters, flow-through cell, temporary pump, pump control, power supply, new dedicated 
tubing, field filter, purge water container, health safety equipment, etc. Inspect and 
calibrate field equipment prior to use according to SOP-A12, Calibration of Field 
Instruments. 

4) Inventory sample bottles, review required analyses, confirm the lab courier schedule, and 
prepare groundwater sampling log. 

5) Open the well protection lid and measure initial static WL according to SOP-A10, Water 
Level Measurements.  Measure the total well depth. Record WL and total well depth 
measurements on sampling log. Always measure water level before temporarily 
removing any pressure transducer, according to SOP C-1, Temporary Removal and 
Replacement of Pressure Transducers. 
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PURGING AND SAMPLING PROCEDURES – MONITORING WELLS WITH 
TEMPORARY SUBMERSIBLE PUMPS 

6) The temporary pump assembly will be lowered to the mid-screen target sampling depth 
for purging and sampling. Confirm the well screen interval in feet below top of casing 
(feet TOC). The well pump intake shall be placed at the mid-screen depth, feet TOC, ± 1.0 
foot. 

7) Use the water level and total well depth information determined in Step 5 above to 
calculate the standing water column in the well and one casing volume. 

Well purging will take place until a minimum of one well casing volume has been 
removed and field parameters have stabilized (field parameters have changed from the 
initial readings and then stabilized). However, purging of monitoring wells MW-101 
and above, which are screened in the shallow zone of the upper aquifer (i.e. S, S1, or 
S2), will take place until a minimum of three well casing volumes have been removed 
and field parameters have stabilized. 

8) The purging rate shall be adjusted to obtain minimal drawdown. Field parameters (pH, 
specific conductance, temperature, ORP, dissolved oxygen, and turbidity) will be 
measured using a flow-through cell and the units indicated on the purge form. Record 
units and time for all measurements collected. Record on the sampling log if parameter 
readings are anomalous or unstable due to instrument problem. Decrease the purge rate 
and measure/record new purge rate if significant drawdown is observed.  Significant 
drawdown is considered to be 5% of the total height of the water column or to the top of 
screen 

9) Indicator parameters are considered stabilized when three consecutive readings made 
several minutes apart fall within the following EPA stabilization criteria:  

 pH     +/-   0.1 pH units 
 Specific conductance +/-   3% (S/cm or mS/cm units) 
 ORP     +/-   10 millivolts 
 Turbidity    +/-   10% NTU units (when turbidity is >10 NTUs) 
 Dissolved oxygen  +/-   0.3 mg/L 
 Temperature   +/-   2º Celsius 
 

Collect, but DO NOT submit for laboratory analysis, samples from wells where 
indicator parameters have stabilized but turbidity is out of range (>999 NTU) and/or the 
color of the purge water prior to filtering remains a color such as brown, tan, or orange. 
Notify the CH2M HILL Field Manager of the conditions encountered. Store the samples 
according to the procedures outlined for sample preservation in the Quality Assurance 
Project Plan. 

pH values for some wells located north of Thompson Road are commonly above 9. When 
pH values above 9 are encountered the instrument’s calibration should be verified, and 
the verification procedure documented on the sampling log. Notify the CH2M HILL 
Field Manager of the conditions encountered. 

10) Collect samples for analyses according to the PST and/or event-specific field 
instructions.  For all samples, decrease the discharge rate to reduce water turbulence at 
the pump discharge point. To reduce or prevent the need to stop the pump between 
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purging and sampling and to regulate the flow through the flow-through-cell during 
purging a dedicated inline splitter (“Y Valve”) will be used upstream from the flow-
through-cell. The splitter will have one influent and two effluent lines. One effluent line 
will be attached to the flow-through-cell and from there to waste; the second effluent line 
will be used as the sampling port. Each effluent line should be capable of flow control. If 
the PST calls for filtered and/or preserved samples, refer to SOP-A9, Sample Field 
Filtration and Preservation for Metals. Record observations on sample appearance, clarity, 
and odors. 

11) Complete the field sampling log, including description of samples collected, final WL, 
and total volume purged.  Close and secure the well including access gates and/or 
fences. 

 

LOW VOLUME AND POOR RECOVERY WELLS 

Some groundwater monitoring wells may exhibit slow or poor recovery upon purging. 
These groundwater monitoring wells may not recover sufficiently during purging and run 
completely dry without an opportunity to collect the required series of groundwater 
stabilization parameters, or run dry prior to sampling. The following procedures should be 
followed for collection representative groundwater samples from wells that go dry during 
purging activities in preparation for groundwater sampling. Follow steps 1 to 7 as showed in 
previous section. 

12) Ideally, well purging will continue until a minimum of one to three well casing 
volumes have been removed and field parameters have stabilized (field parameters 
have changed from the initial readings and then stabilized), according to Steps 1 through 
11.  If the well purges dry during the observation period, immediately shut off the pump 
and collect a final set of water quality parameters (ph, specific conductance, ORP, 
turbidity, dissolved oxygen, and temperature).   

13) Record the final water level, note the time, the volume of water discharged and the 
elapsed time for the complete discharge of the well. Inform the CH2M HILL Field 
Manager of the conditions encountered (low volume/poor recovery) before proceeding 
with the steps below. 

14) Allow the well to recharge to 80 percent of the original height of the water column. The 
goal is to go back to the wells that purge dry and collect samples within 3-5 days of initial 
purging. The recovery period to achieve 80 percent of the height of the water column 
could take longer than 3 to 5 days in some instances.  CH2M HILL Hinkley project-level 
staff should be consulted prior to sampling wells that have not achieved 80 percent 
recovery within 3 to 5 days. 

15) Calculate the volume of water in the well and volume of water needed to fill all of the 
sample containers.  Initiate procedures for the well sampling.  Begin to slowly purge the 
well and collect at least one set of water quality parameters prior to filling the sample 
containers.  

16) If there is insufficient water volume to allow sampling with a submersible pump, a 
disposable bailer may be used with the approval of the Field Manager. Refer to SOP-A4, 
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Sampling of Low Volume and Poor Recovery Monitoring Wells with a Disposable Bailer and do 
not continue to Step 18 below.  

17) Collect samples for analyses according to the PST and/or event-specific field 
instructions.  Samples are collected directly from the temporary pump discharge tubing. 
Make sure flow-though cell is disconnected before sample collection. If the PST calls for 
filtered and/or preserved samples, refer to SOP-A9, Sample Field Filtration and 
Preservation for Metals. Record observations on sample appearance, clarity, and odors.  

18) Complete the field sampling log, including description of samples collected, final WL, 
and total volume purged.  Close and secure the well including access gates and/or 
fences. 

 

INVESTIGATION-DERIVED WASTE MANAGEMENT 

Different types of potentially-contaminated investigation-derived waste (IDW) will be 
generated during groundwater sampling efforts. These may include: 

 Used personal protective equipment (PPE). 
 Disposable sampling equipment. 
 Decontamination fluids. 
 Purged groundwater and excess groundwater collected for sample container filling. 

Used PPE and disposable equipment will be placed in a municipal refuse dumpster. These 
wastes are not considered hazardous and can be sent to a municipal landfill. Any PPE and 
disposable equipment that is to be disposed of that could still be reused will be rendered 
inoperable before disposal in the refuse dumpster. 

All wastewater (decontamination water, and purge and excess groundwater) generated 
during sampling of monitoring wells will be containerized and disposed of as instructed by 
PG&E: 

 Wastewater from wells located south of Highway 58: dispose of at the Central or 
Source IRZ holding tanks 

 Wastewater from wells located north of Highway 58: dispose of at the Ranch LTU  
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SOP-A3 

Purging and Sampling of Monitoring Wells with 
Dedicated QED Pumps / Low- Flow Purging Method 

Standard Operating Procedure for  
Hinkley Groundwater Monitoring Program 

  

This standard operating procedure (SOP) describes the procedures and equipment to be 
used for purging and sampling all groundwater monitoring wells at the Hinkley site that are 
equipped with a dedicated QED bladder pump. Purging and sampling of these wells 
requires a dedicated QED Well Wizard micro-purge bladder pump, A MP10 controller box 
and air compressor. A low-flow (minimal drawdown) purging and sampling method will be 
used for these wells. The low-flow sampling method described herein has been adapted from 
the protocols specified by EPA in their groundwater monitoring guidance (EPA, 1996). 

REQUIRED DOCUMENTS 

 Event-specific “planned sampling and analysis table” (PST). 
 Applicable project work plan or monitoring plan, and related Hinkley SOPs as needed. 
 Hinkley Program Health and Safety Plan (HSP). 
 Well construction and previous depth to water information is provided in the PST. 
 Blank purge and sampling log sheets. 

PREPARATION & SETUP 

1) Review event-specific PST or event-specific field instructions and HSP. 

2) Field-check and setup sampling equipment: water level (WL) meter, water quality (WQ) 
meters, flow-through cell, temporary pump, pump control, power supply, new dedicated 
tubing, field filter, purge water container, health safety equipment, etc. Inspect and 
calibrate field equipment prior to use according to SOP-A12, Calibration of Field 
Instruments. 

3) Inventory sample bottles, review required analyses, confirm the lab courier schedule, and 
prepare groundwater sampling log. 

4) Open the well protection lid and measure initial static WL according to SOP-A10, Water 
Level Measurements. Record the WL value on the sampling log. Always measure water 
level before temporarily removing any pressure transducer, according to SOP-C1, 
Temporary Removal and Replacement of Pressure Transducers.  
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PURGING AND SAMPLING PROCEDURES – MONITORING WELLS WITH 
DEDICATED QED PUMPS 

5) Check previous purge records for insight into the proper rate. The sampling procedure 
for QED wells is purging three pump line volumes (typically between 4 to 5 L) at a rate 
not to exceed 0.5 L/min. 

6) Well purging will take place until three pump line volumes have been purged and field 
parameters have stabilized.  Field parameters (pH, specific conductance, temperature, 
ORP, dissolved oxygen, and turbidity) will be measured using a flow-through cell and 
the units indicated on the purge form. Collect water level measurements frequently 
during the purging to ensure that the water level has not dropped lower than desired.  
Record time for all measurements collected.  Record on the sampling log if parameter 
readings are anomalous or unstable due to instrument problem. Decrease the purge rate 
and measure/record new purge rate if significant drawdown is observed.  Significant 
drawdown is considered to be 5% of the total height of the water column or to the top of 
screen.  

7) Indicator parameters are considered stabilized when three consecutive readings made 
several minutes apart fall within the following EPA stabilization criteria: 

 pH     +/-   0.1 pH units 
 Specific conductance +/-   3% (S/cm or mS/cm units) 
 ORP     +/-   10 millivolts 
 Turbidity    +/-   10% NTU units (when turbidity is >10 NTUs) 
 Dissolved oxygen  +/-   0.3 mg/L 
 Temperature   +/-   2º Celsius 
 
8) Collect samples for analyses according to the PST and/or event-specific field 

instructions.  For all samples, decrease the discharge rate to reduce water turbulence at 
the pump discharge point. If the PST calls for filtered and/or preserved samples, refer to 
SOP-A9, Sample Field Filtration and Preservation for Metals. Record observations on sample 
appearance, clarity, and odors. 

9) Complete the field sampling log, including description of samples collected, final WL, 
and total volume purged.  Close and secure the well including access gates and/or 
fences. 

 

INVESTIGATION-DERIVED WASTE MANAGEMENT 

Different types of potentially-contaminated investigation-derived waste (IDW) will be 
generated during groundwater sampling efforts. These may include: 

 Used personal protective equipment (PPE). 
 Disposable sampling equipment. 
 Decontamination fluids. 
 Purged groundwater and excess groundwater collected for sample container filling. 
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Used PPE and disposable equipment will be placed in a municipal refuse dumpster. These 
wastes are not considered hazardous and can be sent to a municipal landfill. Any PPE and 
disposable equipment that is to be disposed of that could still be reused will be rendered 
inoperable before disposal in the refuse dumpster. 

All wastewater (decontamination water, and purge and excess groundwater) generated 
during sampling of monitoring wells will be containerized and disposed of as instructed by 
PG&E: 

 Wastewater from wells located south of Highway 58: dispose of at the Central or 
Source IRZ holding tanks 

 Wastewater from wells located north of Highway 58: dispose of at the Ranch LTU. 
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SOP-A4 

Purging and Sampling of Monitoring Wells with a Disposable Bailer 
Standard Operating Procedure for  

PG&E Hinkley Groundwater Monitoring Program 
  

This standard operating procedure (SOP) describes the procedures and equipment to be 
used for purging and sampling groundwater monitoring wells at the Hinkley site using 
single or double check valve disposable bailers.  A three well volume purging and parameter 
stabilization sampling method will be used for these wells where possible. 

Some groundwater monitoring wells may contain insufficient water to sample using 
submersible pumps according to SOP-A1 (Purging and Sampling of Monitoring Wells with 
Dedicated Submersible Pumps) or SOP-A2 (Purging and Sampling of Monitoring Wells with 
Temporary Submersible Pumps). The following procedures should be followed for the 
collection of representative groundwater samples from these wells. The approval from the 
CH2M HILL Field Manager must be obtained prior to collecting any groundwater samples 
with a disposable bailer. 

REQUIRED DOCUMENTS 

 Event-specific “planned sampling and analysis table” (PST). 
 Applicable project work plan or monitoring plan, and related Hinkley SOPs as needed. 
 Hinkley Program Health and Safety Plan (HSP). 
 Well construction and previous depth to water information is provided in the PST. 
 Blank purge and sampling log sheets. 

PREPARATION & SETUP 

1) Review event-specific PST or event-specific field instructions and HSP.  

2) To avoid cross-contamination, on-site decontamination of the bailer and all non-
dedicated sampling equipment is mandatory prior to first sampling. See SOP-A13, 
Decontamination of Water Sampling Equipment, for additional equipment decontamination 
procedures. 

 Keep the bailer in the original protective wrapping until just before use, and use 
clean, single-use gloves to handle bailer once it is removed from the wrapping. 
Handle the bailer by the lanyard to minimize contact with the bailer surface. 
Equipment decontamination will include flushing of the bailer with Alconox 
solution and fresh water rinsing.  

 Discard cotton twine, nylon and non-stainless steel braided lanyards after 
sampling each well. Lanyards made of stainless steel, coated Teflon, 
polyethylene or polypropylene can be decontaminated between monitoring 
wells with Alconox solution and fresh water rinsing.  

3) Field-check, calibrate and setup sampling equipment: water level (WL) meter, water 
quality (WQ) meters, bailers and lanyards compatible with the analytes of interest, field 
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filters, purge water container, health safety equipment, etc. Inspect and calibrate field 
equipment prior to use according to SOP-A12, Calibration of Field Instruments. 

 Teflon, polyethylene or polypropylene bailers may be used for all analytes.  

 Lanyards must be made of non-reactive, non-leachable material such as cotton 
twine, nylon or stainless steel; or, coated with Teflon, polyethylene or 
polypropylene. Evaluate the appropriateness of the lanyard material with 
analyses of equipment blanks for the analytes of interest, as necessary. 

4) Inventory sample bottles, review required analyses, confirm the lab courier schedule, and 
prepare groundwater sampling log. 

5) Open the well protection lid and measure initial static WL according to SOP-A10, Water 
Level Measurements.  Measure the total well depth if no dedicated submersible pump is 
present in the well casing. Record WL and total depth measurements on the sampling 
log. Always measure water level before temporarily removing any pressure transducer, 
according to SOP C-1, Temporary Removal and Replacement of Pressure Transducers. 

GROUDWATER PURGING AND SAMPLING PROCEDURES – LOW VOLUME 
MONITORING WELLS WITH DISPOSABLE BAILERS 

6) Use the water level determined in Step 5 above and the total depth provided in the PST 
and/or the well-specific purge form, or measured in Step 5 above, to calculate the 
standing water column in the well and one casing volume. 

7) Remove the bailer from its protective wrapping just before use. Attach the lanyard to the 
bailer at one end, and to either the protective casing of the well or to the sampler’s wrist 
at the other. At no time should the bailer or lanyard touch the ground during the 
sampling process.   

8) Slowly lower the bailer taking care not to disturb the water column or stir up sediment in 
the well. Allow time for the bailer to fill with water as it descends into the water column. 

9) Carefully raise the bailer from the water column until the bailer has cleared the surface of 
the water. Record the volume of the bailer in the field sampling log.  

10) Continue to carefully lower and retrieve the bailer as described.  

11) Remove at least one well volume before collecting measurements of field parameters 
(pH, specific conductance, temperature, ORP, dissolved oxygen, and turbidity) from the 
initial bailer of water before discarding. Take each subsequent set of measurements after 
removing at least one half (1/2) of the casing volume. Record units and time for all 
measurements collected. Record on the sampling log if parameter readings are 
anomalous or unstable.  

12) Continue purging until a minimum of three well casings volume has been removed and 
field parameters have stabilized (field parameters have changed from the initial readings 
and then stabilized).  

13) Indicator parameters are considered stabilized when three consecutive readings made 
several minutes apart fall within the following EPA stabilization criteria: 

 pH     +/-   0.1 pH units 
 Specific conductance +/-   3% (S/cm or mS/cm units) 
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 ORP     +/-   10 millivolts 
 Turbidity    +/-   10% NTU units (when turbidity is >10 NTUs) 
 Dissolved oxygen  +/-   0.3 mg/L 
 Temperature   +/-   2º Celsius 

14)  After purging, the bailer should be lowered into the water column to within one foot of 
the mid-screen target sampling depth to collect the sample. Samples should not be 
collected from the top of the water column, as this may not be representative of the 
groundwater flowing through the well screen. Discard the first few inches of water in the 
bailer. Collect the sample directly from the bailer by allowing the sample to slowly flow 
down the side of the container. Care should be taken when using bottom decanting 
bailers, as the full head of water in the bailer can force the water out quickly and cause 
aeration and overfilling of containers with possible loss of preservatives. Discard the last 
few inches of water in the bailer. 

15) Collect samples for analyses according to the PST and/or event-specific field 
instructions. If the PST calls for filtered and/or preserved samples, refer to SOP-A9, 
Sample Field Filtration and Preservation for Metal Analyses. Record observations of sample 
appearance, clarity, and odors in the sampling log.  

16) Complete the field sampling log, including description of samples collected, final WL, 
and total volume purged.  Close and secure the well including access gates and/or 
fences. 

GRAB GROUNDWATER SAMPLING PROCEDURES – POOR RECOVERY 
MONITORING WELLS WITH DISPOSABLE BAILERS 

Some groundwater monitoring wells may exhibit both low volume, making them unsuitable 
for purging and sampling by submersible pump per SOP-A1 or SOP-A2, and slow or poor 
recovery upon purging. These groundwater monitoring wells may not recover sufficiently 
during purging and run completely dry without an opportunity to collect the required series 
of groundwater stabilization parameters, or run dry prior to sampling.  

The following procedures should be followed for collection representative groundwater 
samples from wells that go dry during purging activities in preparation for groundwater 
sampling. Follow steps 1 to 11 in the previous section before continuing with the step below. 

17) Allow the well to recharge to 80 percent of the original height of the water column. 
Ideally, this should be within 24 hours of the groundwater monitoring well being purged 
dry.  The recovery period to achieve 80 percent of the height of the water column could 
take longer than 24 hours in some instances.  CH2M HILL Hinkley project-level staff 
should be consulted prior to sampling wells that have not achieved 80 percent recovery 
within 24 hours. 

18) Calculate the volume of water in the well and volume of water needed to fill all of the 
sample containers.  Initiate procedures for the well sampling.  Begin to slowly purge the 
well and collect at least one set of water quality parameters prior to filling the sample 
containers.  

19) The bailer should be lowered into the water column to within one foot of the mid-screen 
target sampling depth to collect the sample. Samples should not be collected from the top 
of the water column, as this may not be representative of the groundwater flowing 



PG&E HINKLEY GROUNDWATER REMEDIATION PROJECT  
SOP-A4, UPDATED: 1/10/2013 

 

SOP-A4_GW_BAILERS 4 OF 4 
 
                                                                            

through the well screen. Discard the first and last few inches of water in the bailer. 
Samples are collected directly from the bailer by allowing the sample to slowly flow 
down the side of the container. Care should be taken when using bottom decanting 
bailers, as the full head of water in the bailer can force the water out quickly and cause 
aeration and overfilling of containers with possible loss of preservatives. 

20) Collect samples for analyses according to the PST and/or event-specific field 
instructions.  If the PST calls for filtered and/or preserved samples, refer to SOP-A9, 
Sample Field Filtration and Preservation for Metals. Record observations on sample 
appearance, clarity, and odors.  

21) Complete the field sampling log, including description of samples collected, final WL, 
and total volume purged.  Close and secure the well including access gates and/or 
fences. 

 

INVESTIGATION-DERIVED WASTE MANAGEMENT 

Different types of potentially-contaminated investigation-derived waste (IDW) will be 
generated during groundwater sampling efforts. These may include: 

 Used personal protective equipment (PPE). 
 Disposable sampling equipment. 
 Decontamination fluids. 
 Purged groundwater and excess groundwater collected for sample container filling. 

Used PPE and disposable equipment will be placed in a municipal refuse dumpster. These 
wastes are not considered hazardous and can be sent to a municipal landfill. Any PPE and 
disposable equipment that is to be disposed of that could still be reused will be rendered 
inoperable before disposal in the refuse dumpster. 

All wastewater (decontamination water, and purge and excess groundwater) generated 
during sampling of monitoring wells will be containerized and disposed of as instructed by 
PG&E: 

 Wastewater from wells located south of Highway 58: dispose of at the Central or 
Source IRZ holding tanks 

 Wastewater from wells located north of Highway 58: dispose of at the Ranch LTU 
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SOP-A8 

“Clean Hands-Dirty Hands” Groundwater Sampling for Trace Metals Analyses  
Standard Operating Procedure for  

PG&E Hinkley Groundwater Monitoring Program 

  

This standard operating procedure (SOP) describes the procedures for contamination-free 
collection of groundwater samples for trace metal analysis at the Hinkley site. This sampling 
procedure is adapted from the EPA Method 1669, Sampling Ambient Water for Trace Metals at 
EPA Water Quality Criteria Levels from July 1996. Refer to SOP-A1 through SOP-A7 for specific 
groundwater sampling methods.  

CONTAMINATION AWARENESS AND GENERAL RULES  

Trace metal analysis is extremely sensitive to contamination from a wide variety of sources. The 
act of breathing on a sample by an individual that has mercury fillings in their teeth can cause 
mercury contamination in a water sample at the detection limits used for low level analysis. It is 
important to remember minor contamination of samples can result in major additional costs for 
the client. A high level of concern for contamination should be kept in mind when handling 
trace metal sample collection bottles to ensure the collection of a sample that will produce the 
most representative data: 

 Samplers should take care to not touch anything but the sample bottles once gloves are 
donned for sampling. If contact is made with anything besides the sample bottle and 
associated bags, replace the contaminated gloves with new gloves before continuing work. 
It is recommended to start by wearing two or three pairs of gloves so that the dirty outer 
pair can quickly be removed, rather than having to stop work to replace gloves. Clean 
powder free polyethylene, vinyl, latex or nitrile gloves must be worn when putting 
sampling kits together and during sampling. Polyethylene or vinyl should be used for low 
level mercury analysis, and nitrile gloves should not be used for mercury analysis. 

 Certified sample bottles should be received from the analytical laboratory just prior to 
sample collection. Preserved containers for hexavalent chromium and metals should not be 
stored on site for more than two weeks. Sample containers should be stored in coolers 
before use, and returned to a cooler with ice placed in double-bagged Ziploc type bags after 
sampling.  

 The storage areas of most sampling vehicles contain a significant amount of dirt that 
becomes airborne once the vehicle is in motion. It is important to minimize contact between 
this dirt and the samples to reduce the potential for contamination. Any metal components 
associated with the sampler’s truck, can also cause trace metal cross contamination. 
Specifically, stainless steel and chromed surfaces can be sources for low level chromium and 
hexavalent chromium. Samplers should wear gloves to work in and around the storage 
compartments. 

 Sample kit preparation is a two person task, where one person (the Dirty Hands person) 
opens the outer ziplock bag, and the other (the Clean Hands person) handles the inner 
ziplock bag and sample bottles. Both samplers should try not to touch anything else. If 
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contact with other surfaces occurs, they should immediately replace the contaminated 
gloves with new gloves.  

 Cigarette smoke is a significant source of trace metals and should not be introduced to the 
trace metal sample collection bottles. It is preferred that individuals do not smoke on days 
that water quality samples are collected because the smoke is very volatile, but if you do 
smoke during a sample collection day, it is important that you do not smoke at the sampling 
sites and take care to ensure your hands are cleaned before sampling occurs. 

 
COLLECTION OF SAMPLES FOR TRACE METAL ANALYSIS 

The following paragraphs describe the sampling procedures for collection of contamination-free 
trace metal samples using the Clean Hands–Dirty Hands technique. Samples collected using 
this technique should follow the appropriate Hinkley groundwater sampling SOP(s) modified 
to meet the following requirements:  
 
 This technique requires the use of polyethylene, vinyl, latex or nitrile gloves. Any other 

glove material contains trace metals at a level sufficient to contaminate the collected sample 
(i.e., no colored gloves, and no powdered gloves). Low level mercury analysis requires 
polyethylene or vinyl gloves, whereas nitrile gloves should not be used for mercury 
analysis.  

 
 Two people are required for sample collection; first determine which person is designated 

as the Clean Hands person and which person is designated as the Dirty Hands person. 
These chosen assignments will remain constant for the duration of the day’s sampling. The 
Clean Hands person will be doing sample collection person and is required to wear 
polyethylene gloves. Dirty gloves should be discarded and replaced with new gloves during 
sampling if anything occurs which may compromise the cleanliness of the gloves. 

 
 During the sample collection:  

 
1) The Dirty Hands person opens the outer zip-lock bag.  
2) The Clean Hands person opens the inner zip-lock bag, removes one sample 

container, leaving the remaining sample container(s) in the inner zip-lock bag (avoid 
contact with the outside surface of the outer zip-lock bag); be sure the inner zip-lock 
bag remains completely within the outer Zip-lock bag.  

3) The Dirty Hands person then seals the outer zip-lock bag until the sample container 
is full and ready to be placed back into the inner zip-lock bag.  

4) The Clean Hands person removes the cap and positions the container to collect the 
sample, taking care to prevent the sample and sampling apparatus from contacting 
the Clean Hands person’s gloves.  

5) Once the container is full, replace the cap and tighten firmly.  
6) The Dirty Hands person will complete and affix the label to the sample container 

without direct contact with the sample container. The Dirty Hands person will again 
open the outer zip-lock bag and the Clean Hands person will open the inner zip-lock 
bag and place the bottle into it.  

7) Follow steps 1 – 6 for each container. 
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8) After the last container is filled, the Clean Hands person closes the inner bag and 
makes sure the inner zip-lock bag is completely “tucked” into the outer zip-lock bag. 
The Dirty Hands person can now close the outer bag without contaminating the 
inner bag. 

 
The sampling process should be conducted in as little time as is feasible (from the time the 
double bagged sample container is removed from the cooler, to the time that the final sample is 
placed on ice in the cooler) to minimize the chance for contamination by environmental factors. 
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SOP-A9 

Sample Field Filtration and Preservation for Metals Analyses  
Standard Operating Procedure for  

PG&E Hinkley Groundwater Monitoring Program 

  

This standard operating procedure (SOP) describes the procedures and equipment to be used for 
collecting groundwater samples for field filtered metals analyses at the Hinkley site.  Refer to 
SOP-A1 through SOP-A7 for specific groundwater sampling methods.  

REQUIRED DOCUMENTS 

 Event-specific “planned sampling and analysis table” (PST). 
 Applicable project work plan or monitoring plan, and related Hinkley SOPs as needed. 
 Hinkley Program Health and Safety Plan (HSP). 
 Well construction and previous depth to water information in provided on the PST. 
 Blank purge and sampling log sheets. 

FIELD-FILTRATION AND SAMPLE COLLECTION PROCEDURES FOR GROUNDWATER 
FROM MONITORING AND SUPPLY WELLS 

1) Follow SOP-A1 through SOP-A7. 

Sample Collection 

As discussed in Technical Memorandum “Use of Dual In-line Filters to Mitigate Erroneous Results 
Associated with Elevated Turbidity”  (CH2M HILL January, 2011), due to high sample turbidity, all 
dissolved Hinkley Groundwater Monitoring samples will be filtered thru at least two inline 0.45 
micron filters. 

1) Once the required volume of purge water has been removed and the field parameters are 
stabilized, connect two previously unused inline 0.45 micron filters to the sampling port side 
of the splitter. Remember — do not change the speed of the pump. Filters must be certified 
and provided by CH2M HILL. 

2) Purge 500 to 1000 milliliters (ml) of water through the inline filters before collecting any 
samples.  

3) Collect a post filter turbidity sample and record on the purge form. 

4) For hexavalent chromium and dissolved metals: fill a 1 liter non-preserved sample container 
to the bottom of the bottle neck and replace the lid, invert the bottle 2 or 3 times to ensure the 
sample is homogeneous and then transfer (decant) the sample into the pre-preserved bottles 
required by the PST.   

Dissolved Metals Method SW 6010B and SW 6020A (including Title 22 Metals) 

a) Fill a laboratory provided pre-preserved sample bottle (500 ml poly containing nitric 
acid [HNO3]) with the sample to the top of the bottle neck.  Care must be taken not to 
overfill the bottle.   

a) Seal, label, and place the sample on ice. 
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Hexavalent Chromium Method SM3500 and 218.6  

a) Fill a laboratory provided pre-preserved sample bottle (250 ml poly containing  
(NH4)2SO4/NH4OH buffer solution) to the top of the bottle neck. Care must be taken 
not to overfill the bottle. 

a) Seal, label, and place the sample on ice. 
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SOP-A10 

Water Level Measurements 
Standard Operating Procedure for  

PG&E Hinkley Groundwater Monitoring Program 

  

This standard operating procedure (SOP) addresses the procedures and equipment to be 
used for manually measuring the depth to water at surface water locations, groundwater 
monitoring wells, supply wells, and domestic wells.  

REQUIRED DOCUMENTS 

 Event-specific “planned sampling and analysis table” (PST). 
 Applicable project work plan or monitoring plan, and related Hinkley SOPs as needed. 
 Hinkley Program Health and Safety Plan (HSP). 
 Well construction and previous depth to water information. 
 Blank purge and sampling log sheets. 

PREPARATION & SETUP 

1) Review event-specific PST or event-specific field instructions and HSP. 

2) Ensure that the water level meter has been decontaminated. If the water level meter is 
not noted as decontaminated in the field notes, decontaminate the lower five feet of the 
water level meter before using according to SOP-A13, Decontamination of Water Sampling 
Equipment. 

3) Inspect all equipment and calibrate water level meters if multiple meters are being used 
according to SOP-A12, Calibration of Field Instruments. 

4) If well is equipped with a transducer, and transducer removal is required for water level 
measurement/sampling, follow SOP-C1, Temporary Removal and Replacement of 
Transducers. 

MEASUREMENT PROCEDURES 

5) Place water level meter into well or and lower until sensor sounds.  Shake the line to 
remove any retained water.  Note depth to water (DTW) measurement to mark on well 
casing, if there is no mark on casing measure to the north.  Repeat three times and record 
final DTW to the nearest hundredth of a foot on the sampling log.  Record well 
identification, time, date, DTW, and water level meter number.  

6) Compare DTW measurement with previous data and note discrepancies on the sampling 
form.  Repeat step #5 if an unexpected discrepancy is noted.  

7) Decontaminate the lower five feet of water level meter or any portion of the instrument 
that came in contact with water, by unwinding the tape of the meter and following SOP-
A13, Decontamination of Water Sampling Equipment. Record decontamination procedures 
and the serial number of the water level meter in the field book.  
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SOP-A11 

Field Water Quality Measurements Using a Flow-through Cell 
Standard Operating Procedure for  

PG&E Hinkley Groundwater Monitoring Program 

  

This Standard Operating Procedure (SOP) provides general guidelines for using the YSI 556 
or YSI Professional Plus Water Quality meter and flow-through cell or similar device for 
field measurements of pH, specific conductance, turbidity, dissolved oxygen, oxidation-
reduction potential (ORP), and temperature of groundwater samples. The manufacturer’s 
manual should be consulted for detailed calibration and operating procedures. 

REQUIRED DOCUMENTS 

 Event-specific “planned sampling and analysis table” (PST). 
 Applicable project work plan or monitoring plan, and related Hinkley SOPs as needed. 
 Hinkley Program Health and Safety Plan (HSP). 
 Equipment Manufacturer Manuals 
 Blank purge and sampling log sheets 
 
PREPARATION & SETUP 

1) Review event-specific PST or event-specific field instructions, HSP, Equipment 
Procedures Manual, and initiate sampling logs for sampling activity. 

2) Inspect all equipment: YSI 556 or YSI Professional Plus Water Quality Meter with flow-
through cell, or similar device; distilled water in squirt bottle.  

3) Prior to each day’s use, clean the probes and flow-through cell according to 
manufacturer’s directions and calibrate the field water quality (WQ) meters according to 
SOP-A12, Calibration of Field Instruments. 

 

The YSI 556 or YSI Professional Plus Water Quality Meter is capable of measuring the 
following parameters: 

Parameter Range of Measurement Accuracy 

pH 0 – 14 pH +/- 0.2 pH units 

Specific Conductivity 0 – 100 mS/cm +/- 0.5 % of reading to 0.001mS/cm 

Dissolved Oxygen 0 – 50 mg/l +/- 0.2 mg/l    Depending on DO probe 

Temperature -5 – 50 oC +/- 0.15 oC 

ORP -999 mv - +999 mv +/- 20 mV in redox solution 

Salinity 0 – 70 ppt  +/- 1.0 % of reading or .1 ppt whichever is greater 
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SAMPLE MEASUREMENT PROCEDURES 

1) Connect the discharge tubing from the pump to the inlet side (bottom port) of the 
flow-through cell.  

2) Connect the discharge tubing to the outlet side (top port) of the flow-through cell.  

3) Place the discharge tube in a purge water collection vessel.  

4) Record the time and start the pump.  

5) Establish a suitable discharge rate of the pump that is consistent with the PST and 
guidance.  

6) Allow the well drawdown to stabilize and the temperature of the flow-through cell to 
equilibrate with the water temperature.  

7) Turn the meter on to the measure mode.  

8) Record water quality readings at regular intervals every three to five minutes. Keep in 
mind that the time interval between successive readings should not be shorter than the 
recharge time of the flow-through cell. For example, if the volume of the flow-through 
cell is 375 mL and the stabilized discharge rate is 137 mL/minute, the water quality 
readings should be at least 3 minutes apart.  

9) Record the water quality information, volume of water discharged, the ending water 
quality characteristics, the ending water level, and the sample time and number in the 
field logbook and/or field sampling data sheet, if used. 

 

Key Checks and Preventive Maintenance 

 Calibrate meter according to SOP-A12, Calibration of Field Instruments. 

 Clean probe with distilled water when done. 

 If probes are dirty, rinse with a weak Alconox solution in the flow-through cell. If the 
device still does not calibrate, rinse with weak Alconox solution, isopropyl alcohol, 
Alconox, and rinse well with distilled or tap water. 

 Store device using tap water. Use of deionized water will ruin the probes. 

 Refer to operations manual for recommended maintenance. 

 Check batteries, and have a replacement set on hand. 
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SOP-A12 

Calibration of Field Instruments 
Standard Operating Procedure for  

PG&E Hinkley Groundwater Monitoring Program 

  

This standard operating procedure (SOP) addresses the procedures and equipment to be 
used for calibration of field instruments at the Hinkley site.  This SOP should be used for 
calibration of water level meters (Heron or Solinst), water quality meters (YSI 556 or YSI 
Professional Plus) with flow-through cell and HACH turbidity meters.  

REQUIRED DOCUMENTS 

 Event-specific “planned sampling and analysis table” (PST). 
 Applicable project work plan or monitoring plan, and related Hinkley SOPs as needed. 
 Hinkley Program Health and Safety Plan (HSP). 
 Equipment Manufacturer Manuals 
 Previous Calibration Records 
 Field Equipment Binder (documents equipment servicing, calibration, etc..) 
 Blank Calibration Sheets (see attached) 
 

PREPARATION & SETUP 

1) Review event-specific PST or event-specific field instructions and HSP. 

2) Inspect all equipment necessary to carry out activities detailed in event-specific PST. 

3) Calibration should be performed prior to initiating sampling each day. Always use 
fresh solutions for calibration 

4) Review Field Equipment Binder equipment servicing records to anticipate next 
service. 

5) All equipment and solutions are stored in an air-conditioned office onsite to maintain 
the integrity.  Due to extreme temperature at the site, all calibrations are performed 
within this office.  

6) The Heron or Solinst water level meters shall be used as the principal field 
instruments for measuring depth to water in wells.  

7) The YSI 556 or YSI Professional Plus water quality meter shall be used as the 
principal field instruments for measuring water quality parameters during 
groundwater sampling. 
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EQUIPMENT NEEDED 

Water Level Meter: 

 Surveyor’s tape measure 
 
YSI 556 or YSI Professional Plus Water Quality Meter: 

 Calibrating solutions 
 Spare batteries 
 DI water 
 
HACH Turbidity Meter: 

 Autocal solution 
 Level II solution 
 ORP check solution  
 Spare batteries 
 DI water 
 
 
CALIBRATION PROCEDURES 

Water Level Meters 

When using a single water level meter: 

1) Unroll and extend the water level meter tape to its full length 

2) Extend a surveyor’s tape measure (graduated in 0.01-ft increments) next to the water 
level meter tape 

3) Starting from the zero-foot mark on both the water level meter and surveyor’s tapes, 
compare the markings down the entire length of the two tapes at ten-foot increments. On 
the water level meter calibration sheet, note next to the water level tape distances what 
the corresponding distance is on the surveyor’s tape (i.e., water level distance  - 10 feet; 
surveyor’s tape distance – 10.01 feet) 

When using multiple water level meters at the site it is necessary to calibrate each against 
each other at least once during the sampling event (usually the first day before the site-
wide water level snapshot) using the following procedure: 

4) Lower each water level meter into a specified well and record the reading to the nearest 
hundredth of a foot on the calibration sheet along with water level meter number, time, 
and date.  

5) If there are two or more water level meters being used and they are reading different 
depths to water with a difference bigger than 0.01 of a foot:  

a) Repeat steps #1 through #3 for all the water level meters 
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b) If the measured distance between the water-level meters do not correspond with the 
measurements taken with the surveyor’s measure tape (difference bigger than 0.01) 
then mark and affix a tag to the water level meter with the measurement calibrated 
offset distance in ft 

 

Water Quality and Turbidity Meters 

Check expiration date of calibration solution and discard if expired. For calibration 
instructions, please refer to specific Equipment Manufacturer Manuals 
 



 



 

 
 

SOP-A13 

Decontamination of Water Sampling Equipment 





PG&E HINKLEY GROUNDWATER REMEDIATION PROJECT  
SOP-A13, UPDATED: 1/10/2012 

 

SOP-A13_DECON_WQEQUIPMNT 1 OF 3 
 
                                                                          

SOP-A13 

Decontamination of Water Sampling Equipment 
Standard Operating Procedure for  

PG&E Hinkley Groundwater Monitoring Program 

  

This standard operating procedure (SOP) describes the procedures and equipment to be 
used for decontamination of sampling equipment at the Hinkley site.  

REQUIRED DOCUMENTS 

 Event-specific “planned sampling and analysis table” (PST). 
 Applicable project work plan or monitoring plan, and related Hinkley SOPs as needed. 
 Hinkley Program Health and Safety Plan (HSP). 

PREPARATION & SETUP 

1) Initiate field log sampling book for activity. 

2) Inspect all equipment necessary to carry out activities detailed in event-specific PST. 

3) Review manufacturer decontamination guidelines for equipment necessary to carry out 
activities.  

Equipment List: 

1) Spay bottle with distilled water. 

2) Spay bottle with 2.5 percent (W/W) Alconox and distilled water solution. 

3) Large plastic pails, tubs and 5-gallon buckets for Alconox and distilled water, scrub 
brushes, squirt bottles for Alconox solution, distilled water, and clean plastic bags. 

4) Trash pump to transfer used decontamination water from tubs to holding tank for 
disposal of waste. 

5) Phthalate-free gloves. 

 
GUIDELINES 

Field Equipment 

Any equipment used (temporary pump, dedicated pump power supply line, hose claps, etc.) 
will be decontaminated before use and between each sampling location.  

Water Level Meters 
Any portion of a water-level indicator (e.g. probe and/or cable) that contacts the 
groundwater must be decontaminated by washing with Alconox or Liquinox solution and 
rinse with distilled water after use.  
 
Pumps/Probes/Cables 
Sampling pumps, probes (e.g., pH or specific ion electrodes, geophysical probes, etc.) and/or 
cables that come into contact with groundwater will be decontaminated using the 
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procedures specified below unless manufacturer's instructions indicate otherwise.  For 
probes that make no direct contact (e.g., OVM equipment), the probe will be wiped with 
paper towels. 
 
 
PROCEDURES 
 
Sampling Equipment Decontamination—Groundwater Sampling Pumps 
 
Sampling pumps are decontaminated after each use as follows: 

1) Don phthalate-free gloves. 

2) Turn off pump after sampling. Remove pump from well and place pump in 
decontamination tub, making sure that tubing does not touch the ground. 

3) Turn pump back on and pump 1 gallon of Alconox solution through the sampling pump. 

4) Rinse with a minimum of 1 gallon of distilled water. 

5) Keep decontaminated pump in decontamination tub or remove and wrap in clean plastic 
sheeting or clean plastic garbage bag. 

6) Collect all rinsate and dispose of at the Central or Source IRZ holding tanks as instructed 
by PG&E. 

7) Decontamination materials (e.g., plastic sheeting, tubing, etc.) that have come in contact 
with used decontamination fluids or sampling equipment will be placed in a municipal 
refuse dumpster. These wastes are not considered hazardous and can be sent to a 
municipal landfill. Any PPE and disposable equipment that is to be disposed of that 
could still be reused will be rendered inoperable before disposal in the refuse dumpster. 

Sampling Equipment Decontamination—Other Equipment 

Reusable sampling equipment is decontaminated after each use as follows. 

1) Don phthalate-free gloves. 

2) Wash all equipment surfaces that contacted the potentially contaminated soil/water with 
Alconox solution. 

3) Rinse with distilled water or triple rinse with potable water. 

4) Air dry and wrap exposed areas with plastic sheeting or a clean plastic garbage bag for 
transport and handling if equipment will not be used immediately. 

5) Collect all rinsate and dispose of in a DOT-approved 55-gallon drum or holding tank. 

6) Decontamination materials (e.g., plastic sheeting, tubing, etc.) that have come in contact 
with used decontamination fluids or sampling equipment will be disposed of in 
DOT-approved 55-gallon drums. 
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KEY CHECKS AND ITEMS 

 Clean with solutions of Alconox and distilled water. 

 If necessary, decontaminate the outside of filled sample bottles before relinquishing them 
to anyone. 

 All materials generated during sampling (debris, PPE, decontamination liquids, etc.) will 
be placed in 55-gallon drums or rolloff bins for storage pending analysis and disposal off 
site. 

 Document all decontamination procedures in the field log book.  Prior to use of 
equipment during a sampling event, check log book to see that equipment was 
decontaminated, if not proceed with decontamination procedures prior to use.  At the 
end of an event, tag equipment as decontaminated with initials and date. Remove the tag 
prior to use at the beginning of the next event. If at the beginning of a sampling event this 
tag is not visible or complete, proceed with decontamination of equipment.  

 The effectiveness of field cleaning procedures will be monitored by rinsing 
decontaminated equipment (i.e. portable pump) with organic-free water and submitting 
the rinse water in standard sample containers for analysis. The minimum number of 
equipment blank samples will be at least one per team (per event), per piece of 
equipment decontaminated, during large-scale field sampling efforts. 
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SOP-A14 

Measurement of Well Total Depth  
Standard Operating Procedure for  

PG&E Hinkley Groundwater Monitoring Program 

  

This standard operating procedure (SOP) addresses the procedures and equipment to be 
used for manually measuring the total depth (TD) at groundwater monitoring wells and 
supply wells. TD measurements will be recorded in the groundwater sampling forms (purge 
forms). These TD measurements will be included in the event-specific PST for each sampling 
event. 

REQUIRED DOCUMENTS 

 Event-specific “planned sampling and analysis table” (PST). 
 Applicable project work plan or monitoring plan, and related Hinkley SOPs as needed. 
 Hinkley Program Health and Safety Plan (HSP). 
 Well construction information (provided in PST). 
 Previous TD data. 
 Blank purge and sampling log sheets. 

PREPARATION & SETUP 

1) Review event-specific PST or event-specific field instructions, HSP, previous sampling 
logs, and initiate field logbook for sampling activity. 

2) Ensure that the water level meter has been decontaminated or decontaminate as needed 
following SOP-A13, Decontamination of Water Sampling Equipment. 

3) If a transducer is present in the well and it is necessary to remove transducer to allow 
well access, refer to SOP-C1, Temporary Removal and Replacement of Transducers. 

MEASUREMENT PROCEDURES 

4) Place water level meter into well and lower until the bottom of the probe touches the 
bottom of the well.  Note TD measurement to mark on well casing, if there is no mark on 
casing measure to the north.  Repeat three times and record final TD to the nearest 
hundredth of a foot on the log.  Also note the condition of the well bottom (i.e. hard 
bottom, soft bottom).  Record well identification, time, date, and TD. 

5) Compare TD measurement with previous data and note discrepancies on the sampling 
form.  Repeat step #6 if an unexpected discrepancy is noted.   

6) Decontaminate the entirety of the measuring tape, or any portion of the instrument that 
came in contact with water, following SOP-A13, Decontamination of Water Sampling 
Equipment.  
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Acronyms and Abbreviations 

%D percent difference or drift 

%R   percent recovery 

C degrees Celsius 

g/L microgram(s) per liter 

µmhos/cm micromhos per centimeter 

AB ambient blank 

AFCEE Air Force Center for Engineering and the Environment (formerly the 
Air Force Center for Environmental Excellence) 

ASTM American Society for Testing and Materials 

AutoDV automated data validation 

BTEX benzene, toluene, ethylbenzene, and xylene 

CAS Chemical Abstract Service 

CF-IRMS continuous-flow isotope ratio mass spectrometry 

CHHSL California Human Health Screening Levels 

CoC chain-of-custody 

COPC contaminate of potential concern 

DOC dissolved organic carbon 

DQO data quality objective 

DTSC California Department of Toxic Substance Control 

EB equipment rinsate blank 

EDD electronic data deliverable 

EPA U.S. Environmental Protection Agency 

FB field blank 

FD field duplicate 

ICAL initial calibration 

ICP inductively coupled plasma 

ICP-MS inductively coupled plasma/mass spectrometry 

ID identifier 

IDW investigation-derived waste 

IPC instrument performance check 
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LCS laboratory control sample 

MCT matrix concentration threshold 

MDL method detection limit 

mg/kg milligrams per kilogram 

mg/L milligrams per liter  

ml milliliter 

MS matrix spike 

MSA method of standard addition 

MSD matrix spike duplicate 

MQO method quality objective 

PARCC precision, accuracy, representativeness, completeness, and comparability  

PCB polychlorinated biphenyls 

pCi/L picocuries per liter  

PDF portable document format 

PG&E Pacific Gas and Electric Company 

PNA polynuclear aromatic hydrocarbon 

PPE personal protective equipment 

PST planned sample table  

QA quality assurance 

QAPP quality assurance project plan 

QC quality control 

RCRA Resource Conservation and Recovery Act 

RL reporting limit 

RPD relative percent difference 

RRF relative response factor 

RSD relative standard deviation 

RT retention time 

SAP sampling and analysis plan 

SIM selected ion monitoring 

SOP standard operating procedure 

STLC soluble threshold limit concentration 

SVOC semivolatile organic compound 

TB trip blank 
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TCLP toxicity characteristic leaching procedure 

TDS total dissolved solids  

TKN total Kjeldahl nitrogen 

TOC total organic carbon  

TPH total petroleum hydrocarbon 

TSS total suspended solids  

TTLC total threshold limit concentration 

VOA volatile organic analysis 

VOC volatile organic compound 
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SECTION 1 

Introduction 

This Pacific Gas and Electric Company Program Quality Assurance Project Plan (QAPP), 
Revision 2 was prepared to ensure that data of appropriate quality are collected and used 
for multiple sites for Pacific Gas and Electric Company (PG&E) projects that CH2M HILL 
supports. Each project will have a sampling and analysis plan (SAP), this QAPP, and QAPP 
addenda required to meet the project-specific requirements.  

1.1 Background 
CH2M HILL has been providing services to PG&E since the 1970s. Currently, CH2M HILL 
and affiliate companies are working at approximately 35 sites for PG&E. CH2M HILL 
provides services for the following: 

 Site management. Projects include soil and groundwater monitoring, site 
characterization, and remediation design systems. 

 Remediation construction. Projects include soil excavation, disposal, and treatment 
system construction.  

 Ecosystems and permitting. Projects include proponent’s environmental assessments, 
California Environmental Quality Act documentation, and other permitting and 
planning projects. 

 Engineering design. Projects include computer-aided design and support and structural 
analysis.  

1.2 PG&E Program Objectives 

1.2.1 PG&E Program Objectives and Scope 
This QAPP presents the quality assurance (QA) and quality control (QC) requirements 
designed to ensure that environmental data collected for the PG&E Program will be of the 
appropriate quality to achieve the objectives defined in the project-specific SAPs or QAPP 
addenda, unless otherwise defined. Specific protocols for sampling, sample handling and 
storage, chain-of-custody (CoC), laboratory analyses, data handling, and data evaluation 
and assessment are discussed. Requirements for performance evaluations, corrective 
actions, and preventive maintenance of equipment are specified. The elements included in 
this QAPP are consistent with those specified in the EPA Requirements for Quality Assurance 
Project Plans (U.S. Environmental Protection Agency [EPA], 2001a) and EPA Requirements 
for Quality Management Plans (EPA, 2001b) (note that the latter was reissued in March 
2006). The objectives of this QAPP are as follows: 

 Ensure that data collection and measurement procedures are standardized among all 
participants. 



SECTION 1 INTRODUCTION 

1-2 RDD/080980001 (NLH3753_PGE_QAPP_REV 2_FINAL.DOCX 
ES080612152907RDD 

 Monitor the performance of the various measurement systems within the PG&E 
Program to maintain statistical control and provide rapid feedback so that corrective 
measures, if needed, can be implemented before data quality is compromised. 

 Periodically assess the performance of these measurement systems and their 
components. 

 Verify that reported data are sufficiently complete, comparable, representative, 
unbiased, and precise so that they are suitable for their intended use. 

This QAPP is intended for use by CH2M HILL and its subcontractors that provide services 
associated with the environmental data collection effort. The QAPP supplements all SAPs 
and any other project-specific documents. The PG&E Program quality officer and the 
program chemist are primarily responsible for implementation of this QAPP. 

1.2.2 PG&E Program QAPP versus SAPs and QAPP Addenda 
Elements such as the general description, sources of contamination, information from 
previous investigations, and proposed investigations are addressed in project or site-specific 
SAPs or QAPP addenda. PG&E Project-specific QAPP addenda will cover items not 
included in this QAPP or any in conflict with it. The guidance set forth in this QAPP will be 
followed in the absence of site specific SAPs or QAPP addenda.  

The PG&E project-specific SAPs or QAPP addenda should specify project-specific analytes 
and analytical methods that differ from the QAPP. The project manager or a designee will 
determine the reporting limit (RL) requirements, evaluate the QAPP specifications to make 
certain they meet those requirements, and address any differences in a QAPP addendum. 
The QAPP addendum will be included as part of the project-specific documents when 
project requirements dictate variance from the QAPP. 

Project-specific preliminary cleanup goals or action levels will be included in the SAPs or 
QAPP addenda, if available. The project-specific documents will indicate sources for the 
preliminary cleanup goals or action levels. In cases where available technology does not 
offer analytical methods that are sufficiently sensitive to detect concentrations at or below 
the reference levels cited by the source, the method RLs will be used as the preliminary 
cleanup goals or action levels. All goals are subject to revision and will be documented. 

Appendix A presents the analytical requirements for Reporting Limits, Accuracy, and 
Precession Limits. 

1.2.3 Analytical Project Planning 
The PG&E Program has a laboratory procurement process, modeled after the Air Force 
Center for Engineering and the Environment (AFCEE) (formerly the Air Force Center for 
Environmental Excellence), EPA, the U.S. Navy, and other federal programs. The process 
balances the PG&E Program quality, defensible data, and costs. The model has identified 
three steps in planning the analytical needs of a project: 

1. Determine the requirements. To determine project-specific requirements, the program 
chemist should attend kick-off meetings (or equivalent) to understand the project goals 
and help develop the analytical scope of work.  
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2. Determine the laboratory needs and select the laboratory. Factors influencing the 
selection of analytical, geotechnical, radiochemistry laboratories include the matrices 
sampled; laboratory capabilities, recent performance, and location; and price. The 
program chemist ensures that the laboratory selected is appropriate to meet project 
objectives. The more information regarding the project objectives given to the chemists, 
the better chance they have to control liabilities related to analytical work.  

3. Decide what level of data validation is required to provide defensible data at the 
appropriate level of QC. See Section 6.3 for descriptions of the data validation process. 
When a request for proposal is received from PG&E, there is a kickoff meeting of key 
people, including the project manager, the responsible contract administrator, the 
program chemist (or sometimes a project-specific chemist), a representative from project 
delivery, and others, depending on the type of project. Laboratory scope is discussed 
and a plan is determined that will provide the appropriate analytical services.  

1.2.4 Data Quality Objectives 
The specific needs for the data collected during each activity will be examined to ensure that 
project objectives for each investigation will be optimally achieved. A graded approach will 
be used in developing the project data quality objectives (DQO) to ensure that the DQO 
process will be appropriate for the nature, size, cost, and risk associated with the task or 
project.  All projects will begin by examining EPA’s seven-step DQO process (EPA, 2000); 
based on the level of project complexity and intended use of the data, the level of detail and 
applicability of the seven-step process will be assessed. The DQO process should consider 
the following steps (if applicable): 
 

1. State the problem. Concisely describe the problem to be investigated. This determines 
the need for data collection. Review existing information to define the problem. 

2. Identify the decision. Identify the decision that will solve the problem by using the data 
to be collected. 

3. Identify the inputs to the decision. Identify the information and environmental 
measurements that are needed to support the decision. 

4. Define the study boundaries. Specify the times, spatial areas, and other conditions 
(e.g., target analytes) that determine when and where data should be collected. 

5. Develop a decision rule. For each decision, define the conditions that would cause the 
decision maker to choose between alternate actions (the decision rule is usually in the 
form of an “if…then” statement). 

6. Specify tolerable limits for decision errors. Define how much uncertainty can be 
tolerated by the decision maker. Determine the acceptable error rates based on the 
consequences of making an incorrect decision. 

7. Optimize the design. Evaluate information from the previous steps and choose the most 
resource-efficient design for data collection that will support a reliable decision. 
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SECTION 2 

PG&E Program Organization and Responsibility 

2.1 PG&E Program Organization 
The PG&E Program management team has been structured with a program manager, 
program quality control manager, program health and safety manger and a program 
chemist to ensure that the goals of the PG&E Program are met. 

2.2 Project/Task Organization 
The organization chart and descriptive text identifying task managers and individuals 
charged with specific responsibilities for each project can be found in project-specific SAPs. 
Lines of authority and the scope of authority given to each key member of the project team, 
including the authority to initiate and approve corrective actions, are discussed in the SAPs. 
All subcontractors and scopes of work are also identified in the project- or site-specific 
SAPs. 

2.3 Training and Certification Requirements 
All personnel engaged in field activities will have completed the Occupational Safety 
Health Administration, 40-hour health and safety training that meet the requirements of 
Title 29 Code of Federal Regulations Section 1910.120 and Title 8 Code of California 
Regulations Section 5192. All CH2M HILL personnel working on the PG&E Program will 
read applicable project-specific health and safety plans. Documentation will be maintained 
to demonstrate that all requirements of the plan are followed. 

All laboratories contracted for analytical services will be certified under the California 
Department of Health Environmental Laboratory Accreditation Program, when appropriate 
and where accreditation is afforded under the California program. No analyses may be 
performed or reported if accreditation is revoked. Any loss or suspension of accreditation 
must be communicated to CH2M HILL within 24 hours of notification. Laboratory 
managers will ensure that all laboratory personnel have been properly trained and are 
qualified to perform the assigned tasks. 
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SECTION 3 

Sampling Procedures 

3.0 Standard Operating Procedures 
All sample collection and related activities will follow the appropriate standard operating 
procedure (SOP). SOPs are located in the project work plan, SAP, QAPP addendum, or 
other project documents.  

3.1 Sampling Design 
The number and location of samples are specific to each site and are discussed in the 
project-specific SAPs. The rationale for the sampling design is also described in the SAPs as 
part of the project DQOs. The sampling design is a function of the medium sampled, 
information about the sampling site, the type of data to be collected, and how the data are to 
be used.  

All projects should use the field database and provide a planned sample table (PST), CoC 
forms, and other database-generated paperwork whenever possible. All samples collected 
for offsite laboratories will be documented on a CoC form.  

The procedures described in the following sections may be superseded or supplemented by 
the project-specific SAPs or QAPP addenda. 

3.2 Sampling Method Requirements 
This section addresses the requirements for soil and groundwater sampling. Many projects 
will require site-specific SOPs because of unique conditions that should be addressed in the 
project-specific work plan, SAP, QAPP addenda or other project-specific documents. Small 
projects will need to have sampling SOPs, but may find an existing SOP that can be adopted 
for the specific needs of the project.  

3.2.1 Field Calibration 
Field equipment will be calibrated before the start of work and recorded in the field 
notebook or daily calibration log. Any instrument drift from prior calibration should be 
noted. Calibration will be in accordance with procedures and schedules in the particular 
instrument’s operations manual.  

Calibrated equipment will be uniquely identified by using the manufacturer’s serial number 
or other means. A label with the identification number and the date when the next 
calibration is due (scheduled calibrations) will be physically attached to the equipment. If 
this is not possible, records traceable to the equipment (e.g., showing the equipment 
identification) will be readily available for reference. Instrument identification and the 
results of calibrations and records of repairs will also be recorded in the logbook or daily 
calibration log. 
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Scheduled periodic testing equipment calibration does not relieve field personnel of the 
responsibility of using properly functioning equipment. If equipment malfunction is 
suspected, the device shall be removed from service, tagged so that it is not inadvertently 
used, and the appropriate personnel notified so that a recalibration can be performed or 
substitute equipment can be obtained. Equipment that fails calibration or becomes 
inoperable during use will be removed from service and either segregated to prevent 
inadvertent use or tagged to indicate it is out of calibration. Such equipment will be repaired 
and satisfactorily recalibrated. Equipment that cannot be repaired will be replaced. 

3.2.2 Soil Sampling 
Sampling locations will be specified in the project-specific SAPs, but the exact locations will 
be determined in the field based on such factors as accessibility and topography. The exact 
locations will be recorded in the field logbook or on the field sampling form when sampling 
is completed. A sketch of the sampling location will be entered into the logbook, if 
necessary, with reference points labeled including distances to the sampling location. 
Location of the sampling point by a global positioning system may be required. 

Soil sampling using decontaminated equipment will be performed as described in the 
following sections. Each sample container will be closed as soon as it is filled; it will be 
chilled and processed for shipment to an offsite laboratory to allow laboratory analysis 
within the applicable holding time. 

ALL SOILS SAMPLE RESULTS WILL BE REPORTED IN DRY WEIGHT UNLESS 
OTHERWISE SPECIFIED IN THE SAP. 

3.2.2.1 Surface Soil Sampling 
Surface soil sampling will follow the project-specific SOPs, but generally, samples will be 
collected as grab samples at the depth interval specified in the project-specific SAP for each 
location. Samples will be collected using a decontaminated stainless steel or nonmetallic 
hand trowel or equivalent equipment (sampling equipment should be chosen based on the 
analyte of concern for the specific sample). A Terra Core sampler, EasyDraw Syringe, 
cutoff disposable syringe or equivalent equipment will be used for volatile organic 
compounds (VOC), as described in Section 3.2.1.4. Samples to be analyzed for VOCs will be 
collected first. Samples to be analyzed for all other analytes should be placed in a sample-
dedicated, 1-gallon, disposable pail or a decontaminated stainless steel bowl. The samples 
will be homogenized (using the trowel), and transferred to the appropriate containers. To 
prevent potential contaminant migration from the sample, sample containers will be filled 
to the top, taking care to prevent soil from remaining in the lid threads prior to being sealed. 

3.2.2.2 Subsurface Soil Sampling 
Subsurface soil sampling will follow the project-specific SOPs, but generally, samples will be 
collected by boring to the depth specified in the project-specific SAP using an appropriately 
sized hand auger or equivalent equipment. Once the specified depth is reached, the hand 
auger will be removed, and accumulated soil will be set aside in a sample-dedicated 
disposable pail or tarp. A different, clean hand auger will be inserted into the hole to collect 
the sample (decontamination of the boring implement is sufficient if multiple boring 
implements are not available). Other sampling devices, such as push tubes or split-spoon 
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samplers, may be used. A Terra Core sampler, EasyDraw Syringe, cutoff disposable 
syringe, or equivalent equipment will be used for VOCs, as described below. Samples to be 
analyzed for VOCs will be collected first. Samples to be analyzed for all other analytes should 
be placed in a sample-dedicated, 1-gallon, disposable pail or a decontaminated stainless steel 
bowl. The samples will be homogenized (using the trowel) and transferred to the appropriate 
containers. To prevent potential contaminant migration from the sample, sample containers 
will be filled to the top, taking care to prevent soil from remaining in the lid threads prior to 
being sealed. 

3.2.2.3 Confirmation Sampling for Soil Excavation 
This procedure is outlined in the project-specific SOPs. Confirmation sampling will be 
performed prior to closure of any excavation. Confirmation samples are usually collected 
from the bottom and sides of the excavation. The number and type of samples collected 
should be of sufficient quantity to be representative of the excavated site. The project- or 
site-specific SAP should address the number, type, and quantity of samples to be collected. 
All confirmation samples should be analyzed by the analytical methodology specified 
herein or in the project-specific QAPP addendum (collection of soil samples for 
determination of VOCs shall be in accordance with Section 3.2.1.4.). Field or laboratory 
screening data should not be used to verify that contamination has been removed below 
project action levels unless specifically approved by the overseeing regulatory agency. 

3.2.2.4 Soil Sampling for Volatile Organic Compounds 
See project-specific SOP for procedure. Guidelines for collecting soil samples for VOC 
analysis are provided in Method SW5035B. These sampling techniques are applicable to 
analysis by methods SW8260B or C and SW8015B or D (volatile parameters). Sampling for 
VOCs may be accomplished by using an EasyDraw Syringe, a Terra Core sampler, a cutoff 
plastic syringe, or any equivalent sampling device.  

VOC samples will be collected into pre-tarred vials with or without preservatives. Preserved 
samples will be chilled and sent to the lab in accordance with the appropriate SOP. 
Unpreserved VOC samples will be frozen or chilled in the field. If chilled to 4 degrees 
Celsius (C) (2C), the samples will be shipped by overnight express delivery (or courier) 
the same day they are collected. If frozen, appropriate measures should be taken to ensure 
that frozen samples remain frozen until receipt by the laboratory. If samples remain frozen, 
the laboratory has 14 days from date of collection to analyze the samples. If samples thaw to 
temperatures higher than 4C (2C), they must be analyzed within 48 hours of collection. If 
the temperature does not exceed 4C (2C), the laboratory may (1) freeze the samples 
between -7 and -20ºC within 48 hours of collection and keep them frozen or (2) preserve 
them in sodium bisulfate or methanol within 48 hours of collection. Either of these 
procedures will extend the holding time to 14 days. 

Sampling Using Cutoff Syringe. A disposable syringe capable of measuring 1 to 5 milliliters 
(ml) (0.5 ml) is required. Calibration in the field will be needed for the specific soil type 
and the type of syringe to determine the proper setting on the syringe to collect the samples. 
For example, the plunger is set to 5 ml, and the sample is collected and weighed; if 5 grams 
(0.5 gram) are not obtained, the process is repeated until the correct plunger setting is 
identified. The same procedure is repeated for the 1-gram sample. Once the volume setting 
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is identified, all soils of similar type will be collected at this volume. Samples can be 
collected with or without field preservation. When field preservation is chosen, the samples 
are collected into vials pre-preserved with methanol or sodium bisulfate. Otherwise, 
samples can be collected into vials without preservative, and preservation can be performed 
by the laboratory upon receipt of the samples within 48 hours of collection. 

Sampling with Terra Core Sampler or EasyDraw Syringe. The sample is collected into the Terra 
Core or equivalent sampler following the manufacturer’s instructions. A minimum of three 
samples will be collected. Two aliquots are needed for low-level analysis and reanalysis if 
necessary. The third aliquot is needed for extraction in methanol by the laboratory in case 
high-concentration analysis is indicated. Exposure to air must be minimized. 

Sampling with Field Preservation. Before using this option, determine if the soil is amenable 
to the sodium bisulfate preservative. Soil samples that contain carbonate minerals may 
effervesce upon contact with the preservative. If the amount of gas generated is small (little 
if any effervescence with the preservative), field preservation may be used. If rapid or 
vigorous gas generation is observed, the sample should be collected without field 
preservation. If the sample is amenable to field preservation, it is collected using one of the 
methods listed above and quickly transferred into a VOC vial with preservative. The vial 
should be quickly sealed to avoid significant loss of volatiles components. The laboratory 
will supply a minimum of three preweighed VOC vials with 5 ml of aqueous sodium 
bisulfate preservative as described in Method SW5035B, as well as a single preweighed VOC 
vial without the preservative for each sample to be analyzed for VOCs. Two 5-gram aliquots 
in bisulfate are required for low-concentration analysis and reanalysis, when necessary. One 
5-gram aliquot without sodium bisulfate is required for extraction in methanol by the 
laboratory in case high-concentration analysis is indicated by a low-concentration or 
screening analysis of the sample. One 1-gram sample in bisulfate is needed because the 
possibility exists that neither the 5-gram sample intended for low-concentration analysis, 
nor the 5-gram sample intended for high-concentration analysis, will have all target analyte 
concentrations within the calibration range. Exposure of the sample to air must be 
minimized.  

If VOC analyses are the only analyses being performed for samples collected from any 
location; an additional 2- or 4-ounce soil sample must also be collected to analyze for 
percent moisture.  

Sampling without Field Preservation. The samples will be collected using one of the methods 
listed above and quickly transferred into a minimum of three preweighed, vials without 
preservative supplied by the laboratory. These preweighed vials may be empty, they may 
contain reagent water, or they may be preserved with methanol, depending on whether the 
contaminant concentration is at low- or high-level concentration. Two 5-gram aliquots are 
needed for low-concentration analysis and reanalysis, when necessary. In addition, one 
5-gram aliquot is required for extraction in methanol by the laboratory in case high-
concentration analysis is indicated by a low-concentration or screening analysis of the 
sample. One 1-gram sample is also recommended because the possibility exists that neither 
the 5-gram sample intended for low-concentration analysis, nor the 5-gram sample intended 
for high-concentration analysis, will have all target analyte concentrations within the 
calibration range. Exposure of the sample to air must be minimized. Freezing the samples 
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between -7 and -20º C within 48 hours and keeping them frozen until analysis allows a 
14-day holding time. 

If VOC analyses are the only analyses being performed for samples collected from any 
location; an additional 2- or 4-ounce soil sample must also be collected to analyze for 
percent moisture. 

3.2.3 Groundwater Sampling 

3.2.3.1 Water Level Measurement 
See project specific SOP for procedure. Field meter probes and water level sounding 
equipment will be decontaminated before and after each use at each well. Water levels in 
wells that are known or suspected to be least contaminated will be measured first. Water 
levels in wells that are known or suspected to have the highest contamination will be 
measured last. 

If well heads are accessible, all wells will be sounded from the top of the casing to determine 
the depth to water and total well depth prior to purging. An electronic sounder, accurate to 
0.01 foot, will be used to measure depth to water in each well. Annual calibration 
documentation shall be maintained on file. The serial number of the meters shall be 
recorded in the sampling logbook. When using an electronic sounder, the probe will be 
lowered down the casing to the top of the water column, and the graduated markings on the 
probe wire or tape will be used to measure the depth to water from the surveyed point on 
the rim of the well casing. (Typically, the measuring device emits a constant tone when the 
probe is submerged in standing water. Most electronic level sounders have a visual 
indicator consisting of a small light bulb or diode that turns on when the probe encounters 
water.) The total well depth will be sounded from the surveyed top of the casing by 
lowering the weighted probe to the bottom of the well. The weighted probe will sink into 
silt, if present, at the bottom of the well screen. The total well depth will be measured by 
recording the depth to the nearest 0.1 foot. 

3.2.3.2 Well Purging 
See project specific SOPs for procedure. All wells will be purged prior to sampling. All 
equipment that will contact the sample during purging and sampling will be 
decontaminated prior to each use. 

Low-flow Purge. One option for well sampling is low-stress (low-flow) purging using a 
pump capable of a purge rate of 1 liter per minute or less. Typically, a pneumatic or small 
electric submersible pump is used. The water level should be monitored approximately 
every 5 minutes. The flow rate should be started at the minimum flow capacity of the pump, 
then gradually increased until initial drawdown is observed. The flow rate should then be 
reduced slightly to achieve a stabilized pumping level. This reduced rate should become the 
maximum purge rate for the well. Each adjustment to the flow rate and the water level 
measured after each adjustment should be recorded. The flow rate should not exceed 1 liter 
per minute. Care should be taken to maintain pump suction and avoid entrapment of air in 
the tubing.  

Casing Volume Purge. Another option for well sampling is three casing volume (macro-
purging) using a pump capable of purging 1 to 5 gallons per minute, usually an electrical 
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submersible pump. Purging will be conducted at a flow rate sufficient to remove water from 
the entire screened interval of the well. However, the purge rate should not result in 
substantial drawdown, which is defined as 5 percent of the water column or the top of the 
screened interval. Purging will consist of the removal of a minimum of three casing volumes 
of water.  

For low-yield wells (wells that exhibit less than 80 percent recovery [%R], within 2 hours), 
one casing volume of water shall be removed. If pump capability allows, the well will be 
purged at a rate of less than 1 gallon per minute. The well will then be allowed to recover to 
80 percent and sampled within 24 hours of purging. 

Water Quality Parameter Stabilization. To ensure representative sampling, water quality 
parameters (dissolved oxygen, pH, redox potential, specific conductance, and turbidity) 
must be stable before samples are collected, regardless of purge technique. Parameters will 
be measured approximately every 3 to 5 minutes, depending on the rate and duration of the 
purge. Purging is considered complete when the following water quality parameters are 
stable (i.e., for three consecutive readings): 

 The pH varies by no more than 0.1 pH unit. 
 Specific conductance readings are within 10 percent of the average. 
 The redox potential varies by no more than 10 millivolts. 
 The dissolved oxygen readings are within 10 percent of the average. 

The water used to make measurements will not be used to fill sample bottles. 

If the macro-purge technique is used, three casing volume well purges must be complete 
and the water quality parameters must be stable before the sample is collected. The total 
amount of water purged will be recorded in the field logbook or well-specific purge and 
sample collection form. 

Grab-sample Collection. In some instances, it is appropriate to collect a grab sample from a 
monitoring well. For example, when a low-yield well has been purged and allowed to 
recharge. A bailer can be used to collect the sample without additional purge, eliminating 
the need to deploy a well pump for sample collection.  

If a bailer is used to collect samples, a sufficient volume of water must be collected to fill the 
sample bottles and perform one measurement of water quality parameters. The water 
quality parameters will be recorded in the field logbook or well-specific purge and sample 
collection form. 

3.2.3.3 Well Sampling 
See project specific SOPs for procedure. Prior to sampling each well, the water level will be 
measured and the well purged, as previously described. All wells will be sampled within 
24 hours of purging. Wells without a dedicated pump will be sampled using a bailer of 
appropriate material, such as Teflon or stainless steel. Wells with a dedicated pump will be 
sampled directly from the tap closest to the well head. All aerators, strainers, and hoses will 
be removed from the tap prior to sample collection. The flow will be adjusted so that a 
gentle stream is obtained. To minimize volatilization, a flow rate of less than 100 milliliters 
per minute is recommended for samples to be analyzed for VOCs. 
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At each sampling location, sample bottles designated for a particular analysis will be filled 
sequentially before bottles designated for other analyses are filled. Vials for VOCs will be 
filled first to minimize aeration of water in the well. All vials for VOCs will be provided, 
pre-preserved by the subcontract laboratory. The vials will be filled directly from the tap. 
Each vial will be inverted and checked for air bubbles and checked for headspace. If a pea-
size or larger air bubble appears, the cap can be removed and additional sample added to 
eliminate the air space. If there is any likelihood of contamination being introduced into the 
sample, the vial contents will be emptied into the container used to measure purge volumes, 
the vial discarded, and a new sample collected in a new vial.  

If a duplicate sample is to be collected, all sample bottles designated for a particular analysis 
for both duplicates will be filled sequentially before bottles for another analysis are filled. 
For example, duplicate samples will be collected sequentially for semivolatile organic 
compounds (SVOC), followed by duplicate samples collected sequentially for metals. EPA 
recommends the following collection order: 

1. Volatile organic compounds and total organic compounds 
2. Dissolved gasses and total organic carbon 
3. Semivolatile compounds – Acid/Base extractables, pesticides, and PCBs 
4. Metals and general chemistry  
5. Radionuclides 

It is considered good management practice to plan sample collection from the least to the 
most contaminated area of the site to decrease the risk of cross contamination (assuming no 
other factors that drive the priority of sampling location order). 

Groundwater samples will be transferred from the bailer, tap, or pump tubing directly into 
the appropriate pre-preserved sample containers, if required. When transferring samples, 
care must be taken not to touch any nondedicated equipment to the sample container. The 
containers will be chilled and processed for shipment to the laboratory. 

3.3 Equipment Decontamination 
See project specific SOPs for procedure. Sampling equipment must be consistently 
decontaminated to ensure the quality of the samples collected. All equipment that comes 
into contact with potentially contaminated soil or water samples will be decontaminated. 
Disposable equipment intended for one use will not be decontaminated but will be 
packaged for appropriate disposal. In addition, equipment that is dedicated for repeated use 
at only one location does not need to be decontaminated. Equipment decontamination will 
occur prior to each use. 

The following decontamination sequence is recommended: 

1. Nonphosphate detergent and tap water wash, using a brush if necessary 

2. Tap water rinse 

3. Two rinses with deionized/ distilled water 
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4. Organic-free water rinse (high-performance liquid chromatography grade) for 
organic samples 

Large and bulky sampling equipment might need to be steam cleaned. Equipment will be 
decontaminated in a predesignated area on pallets or plastic sheeting. The cleaned 
equipment will be wrapped or covered to prevent contamination and stored in an 
uncontaminated area. 

3.4 Disposal of Investigation-derived Wastes 
The disposal of investigation-derived waste (IDW) should be addressed in the project-
specific SAP. Each project or task can have different IDW disposal requirements, depending 
on site-specific conditions and the work performed. The following potentially contaminated 
IDW might be generated during field activities: 

 Used personal protective equipment (PPE) and disposable equipment. Used PPE 
will be double-bagged and placed in a municipal refuse dumpster onsite. PPE and 
disposable equipment that is still serviceable will be rendered unusable before disposal 
into the dumpster.  

 Decontamination fluids. Decontamination fluids include dilute nitric acid, deionized 
water, residual contaminants, and water with nonphosphate detergent. These fluids will 
be collected and disposed of in accordance with site requirements and applicable 
regulatory requirements 

 Soil cuttings. Soil cuttings generated during subsurface sampling will be collected and 
disposed of in accordance with site requirements and applicable regulatory 
requirements. 

 Purged groundwater and excess groundwater collected for sample container filling. 
These wastes will be collected and disposed of in accordance with site requirements and 
applicable regulatory requirements. 

Each project SAP should address IDW. Any samples collected for waste characterization 
should include IDW in the sample identifier (ID). 

3.5 Field Quality Control Samples 
QC samples will be collected to monitor accuracy, precision, and the potential presence of 
field contamination for analytical methods to be performed in the offsite laboratory. All field 
QC samples, except matrix spike/matrix spike duplicates (MS/MSD), will be sent blind to 
the laboratory along with regular field samples. These blind samples will be labeled similar 
to regular field samples to disguise them. Sampling frequencies may vary according to the 
project needs, as defined in the project-specific SAP or QAPP addendum. The recommended 
frequency of collection for QC samples is discussed in the following sections and should be 
reviewed and updated to achieve project-specific DQOs.  
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3.5.1 Field Duplicate Samples 
A field duplicate (FD) is an independent sample collected as close as possible to the original 
sample, from the same source, and under identical conditions. FDs are used to document 
sampling and analytical precision. FDs will be collected at a minimum frequency of 
10 percent or one per sampling event, whichever is more frequent, for each matrix and type 
of analysis. The sampling procedures described in Section 3.2 will be followed. The 
sampling locations for FD samples will be recorded in the field logbook or field 
sampling form, or both. 

3.5.2 Equipment Blanks 
Equipment blanks (EB) will be collected to evaluate field sampling and decontamination 
procedures by pouring deionized or organic free water over the decontaminated equipment. 
EBs will be collected at a frequency of one EB per day for each non-dedicated equipment 
type per sampling team. The EBs will be preserved, packaged, and shipped in the same 
manner described for the environmental samples. A separate sample ID will be assigned 
to each EB sample, and the sample will be submitted blind to the laboratory. EBs will be 
analyzed in the offsite laboratory for the same parameters specified for the corresponding 
matrix or for the main contaminate of potential concern (COPC). 

3.5.3 Field Blanks 
Field blanks (FB) (also known as ambient blanks [AB]) are collected to evaluate (or to 
monitor) whether contaminants have been introduced during sampling because of ambient 
conditions. FBs will be collected by pouring deionized water (or organic free water for 
organic samples) into a sample container at the sampling location and leaving the sample 
exposed to the atmosphere during the time a sample is collected. FBs will be collected at a 
frequency of one per location that warrants concern because of environmental conditions or 
project-specific QC concerns, as determined by the project chemist or project manager. 
Generally, FBs need to be collected if the analyte concentrations are high enough to allow 
mobile contaminants to affect the sample results and field conditions such as upwind 
environments cannot be controlled. FB will be analyzed for the same parameters specified 
for the associated samples. 

3.5.4 Trip Blanks 
Trip blanks (TB) are used to monitor contamination during sample shipping and handling 
and for cross contamination through VOC migration among the collected samples. They are 
prepared in the laboratory by pouring American Society for Testing and Materials (ASTM) 
Type II or organic-free water into a VOC sample container. They are then sealed, trans-
ported to the field, stay sealed while VOC samples are taken, and transported back to the 
laboratory in the same cooler as the VOC samples. One TB should accompany each VOC 
sample cooler. 

3.5.5 Matrix Spike/Matrix Spike Duplicate 
A MS/MSD consists of duplicate field sample aliquots spiked by the laboratory with 
analytes of concern to evaluate the effects of the matrix on the recoveries of these analytes. 
For every 20 field samples of each matrix collected at each site, additional duplicate aliquots 
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of one of the samples should be collected for each analysis and designated on the CoC form 
for use as an MS/ MSD by the laboratory. Separate line entries are not required for matrix 
spikes. The increased number of sample containers should be noted. The duplicate aliquots 
for MS/MSD analyses should be collected simultaneously or in immediate succession with 
the parent sample. They will be treated in exactly the same manner as the parent sample 
during storage and shipment. The sampling locations for the MS/MSD will be documented 
in the field logbook or the field sampling form, or both if the MS/MSD are specifically 
requested by the project; if not, document the extra volume on the CoC and in the field 
logbook or on the field sampling form. 

3.5.6 Split Samples 
Split samples may be collected periodically for comparison of data between analytical 
laboratories. A split sample is collected from a thoroughly homogenized original sample 
and is used to document analytical precision. Split samples will be collected for each matrix 
and for each analytical method, except those for volatiles when project objectives dictate the 
need. The sampling procedures described in Section 3.2 or those described in the project- or 
site-specific SAPs or QAPP addenda will be followed. The sampling locations will be 
recorded in the field logbook or field sampling form, or both. Split samples will be sent to a 
second certified laboratory, and results will be compared with those from the primary 
laboratory. 
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SECTION 4 

Sample Handling and Custody 

4.1 Sample Documentation and Tracking 
Projects with large sampling events should take advantage of the field database to provide a 
PST, CoCs, and sample container labels. The use of Mobil Integrated Sample Tracking 
(MIST) and the field database are recommended. All projects must keep sample 
documentation. 

The laboratories will provide pre-preserved sample containers with labels identifying the 
preservative, unless approved by the project chemist. Laser-printed labels and indelible ink 
pens will be used whenever possible to complete sample labels. Immediately prior to 
sample collection, the sample ID, date, time of sampling and sampler’s initials will be 
recorded onto the waterproof label. Samples will be placed into resealable bags, and ice 
used in shipping containers double bagged. Vital information regarding the collection of 
each sample will be recorded into a field logbook, field sampling form, or CoC form. 

A separate logbook will be used for each project. It will be bound with consecutively 
numbered pages. All entries will be legibly written in black ink and signed and dated by the 
individual making the entries. Factual and objective language will be used. All entries will 
be complete and accurate to allow reconstruction of each field activity. A line will be placed 
through any portion of a field notebook that is unused. One line strike-through will be used 
to show corrections to entries. The strike-through will be initialed and dated. No correction 
fluid will be used. The following information for each sample will be recorded into the field 
logbook, field sampling form, or CoC form, whichever is appropriate: 

 Sampling location and description. (Sketch and measured distances from reference 
points will be recorded if there is no established identification for the sample location.) 

 Sample ID. 

 Sampler’s name. 

 Date and time of sampling. 

 Sample designation as composite or grab. 

 Sample matrix. 

 Type and ID of sampling equipment. 

 Field measurement data (e.g., pH, temperature, conductivity). 

 Field observations that may be relevant to the analysis or sample integrity (e.g., odor, 
color, and weather conditions). 

 Associated QC blanks. 
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 Preservative used. 

 CoC form number, custody seal number, and lot numbers of sample containers (when 
appropriate). 

 Shipping details. (If the laboratory is providing courier service, the courier must sign 
and date the CoC forms. Copies of the signed CoC forms should be transmitted to the 
office as soon as practical. If Federal Express, United Parcel Service, or other courier is 
used, include shipping information for each shipment.) 

 Destination laboratory. 

4.2 Containers and Preservatives 
The contracted analytical laboratory will provide the required sample containers for all 
samples including QC samples. All sample containers for PG&E projects will be pre-cleaned 
and certified to EPA standards. No sample containers will be reused. The contracted 
laboratory will add preservatives, if required, prior to shipping the sample containers to the 
field or supply the preservative as appropriate. The laboratory, upon receipt of the samples, 
will verify and record the adequacy of preservation and will add additional preservative, if 
necessary. For VOCs, the sample label or CoC will indicate the presence of preservative and 
the laboratory will verify and record the pH after the analysis. The containers, minimum 
sample quantities, required preservatives, and maximum holding times for many 
parameters are shown in Table 4-1 (tables appear at the end of the section in which they are 
first referenced). The project- or site-specific SAP or QAPP addendum will contain the 
specific containers required for each project if they differ from the containers listed in 
Table 4-1. 

4.3 Chain-of-Custody 
Collecting data of known quality begins at the point of sample collection. Legally defensible 
data are generated by using proven evidentiary procedures. These procedures are described 
in the following sections and must be followed to preserve and ensure the integrity of all 
samples from the time of collection through analysis. Sample custody records must be 
maintained in the field and subcontractor laboratory. A sample is considered to be in 
custody if it is either in physical possession or view, locked up, or kept in a secured and 
restricted area. Until the samples are shipped, custody will be the responsibility of the 
sampling team leader. 

CoC forms document sample collection and shipment to the laboratory. CoC form(s) will be 
completed for each sampling event. The original copy will be provided to the laboratory 
with the sample shipping cooler, and a copy will be retained in the field documentation 
files. The CoC form will identify the contents of each shipment and maintain the custodial 
integrity of the samples. All CoC forms will be signed and dated by the responsible 
sampling team personnel, as applicable. The “Relinquished By” field will be signed by the 
responsible sampling team personnel, with the date, time, and air bill number noted on the 
CoC form. The laboratory will provide a PDF copy of the CoC forms, with the sample login 
information included, within 48 hours of sample receipt, along with information related to 
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the condition of receipt of the samples. The laboratory will also include the original or a 
copy with the final hardcopy report (the final “hardcopy” can be in a paper or PDF format 
or both, depending on project-specific requirements). 

A self-adhesive custody seal will be placed across the lid and side of each sample to maintain 
its integrity until the laboratory opens it. The shipping coolers containing the samples will be 
sealed with a custody seal any time they are not in an individual’s possession or view before 
shipping. All custody seals will be signed and dated by the responsible sampling team 
personnel. 

At a minimum, the CoC form must include the following information: 

 Project information such as project number or identification of investigation monitoring 
program, Project Manager, etc. 

 Unique sample ID 

 Date and time of sample collection 

 Source of sample (including name, location, sample type, and matrix) 

 Number of containers 

 Designation of MS/MSD (if applicable) 

 Preservative used 

 Analyses required 

 Name of sampler 

 Custody transfer signatures, dates, and times of sample transfers from the field to 
transporters and to the laboratories 

 Bill of lading or transporter tracking number (if applicable) 

4.4 Laboratory Responsibilities 
After the samples reach the laboratory, they shall be checked against information on the 
CoC form for anomalies. The condition, temperature, and appropriate preservation of 
samples shall be checked and documented on the CoC form or a sample receipt checklist. 
Checking an aliquot of each sample container, at the time of receipt, using litmus paper is an 
acceptable procedure to determine the pH of all sample containers received, except VOCs. 
The pH check should be conducted in the sample receiving area or in the appropriate 
laboratory department. Samples for VOC analysis require that the pH check be performed 
after the vial has been opened for analysis; the pH shall be recorded at the time of analysis 
in the department log books. Anomalies in the received samples and their resolution shall 
be documented in laboratory records and summarized in the final analytical report case 
narrative. All sample information shall then be entered into a tracking system, and unique 
analytical sample IDs shall be assigned. A copy of this information shall be reviewed by the 
laboratory for accuracy. Sample holding time tracking begins with the collection of samples 
and continues until the analysis is complete.  
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Samples not preserved or analyzed in accordance with the requirements in this QAPP or the 
project-specific SAP or QAPP addendum may be resampled and analyzed at no additional 
cost to CH2M HILL. Any subcontracted analyses shall be documented on a CoC form by the 
laboratory and noted in the case narrative. Internal laboratory CoC procedures shall also be 
documented and implemented by the laboratory. Sample custody within the laboratory 
will, at a minimum, include storage of samples in a secure, restricted access area when not 
in use; samples must be checked out and checked back in by the analysts who use them. 
Internal custody records must be maintained by the laboratory as part of the documentation 
file for each sample. Specific instructions concerning the analysis specified for each sample 
shall be communicated to the analysts. Analytical batches shall be created, and laboratory 
QC samples shall be introduced into each batch. 

While in the laboratory; samples shall be stored in controlled-access, temperature-applicable 
areas. Refrigerators, coolers, and freezers shall be monitored for temperature 7 days a week. 
Acceptance criterion for the temperatures of the refrigerators and coolers is 4°C ±2°C. 
Acceptance criterion for the temperatures of the freezers shall be between -7°C and -20°C. 
All of the cold-storage areas shall be monitored by using thermometers that have been 
calibrated with a National Institute of Standards and Technology approved traceable 
thermometer. As indicated by the calibration results, correction factors shall be applied to 
each thermometer. 

Records that include acceptance criteria shall be maintained. Samples for volatile organics 
analysis shall be stored separately from other samples, standards, and sample extracts. 
Samples shall be stored after analysis until disposed of in accordance with applicable local, 
state, and federal regulations. Disposal records shall be maintained by the laboratory. 

The following information shall be documented on the CoC form, the sample receipt form, 
or the sample login form (or on more than one of these forms, as applicable): 

 Date samples received 
 CH2M HILL sample ID 
 Laboratory sample ID 
 Analytical tests requested for the sample batch 
 Sample matrix 
 Number of samples in the batch 
 Container description and location in the laboratory 
 Verification of sample preservation 

All of the information must be retained and traceable in the laboratory sample tracking 
system, with summary information provided in the analytical reports. 

SOPs describing sample control and custody shall be maintained by the laboratory. 

4.5 Sample Packaging and Transport 
The following sections provide guidelines for sample packaging and transport that may be 
superceded, amended, or replaced in the project- or site-specific SAPs or QAPP addenda.  
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4.5.1 Sample Container Preparation 
The following procedures shall be implemented: 

 Labels will be checked for completeness and comparability with the COC.  

 Container lids will be checked for tightness; if the container is not full, the sampler will 
note the COC, field notebook, or field sampling form.  

 Sample bottles will be double-bagged in heavy-duty plastic. Glass sample containers 
will be covered with bubble wrap to prevent breakage. 

4.5.2 Shipping Cooler Preparation 
The following procedures shall be implemented: 

 All previous labels and broken custody seals used on the sample shipping cooler will be 
removed. 

 Drain plugs will be sealed with fiberglass or similar tape (outside and inside) to prevent 
melting ice from leaking. 

 A cushioning layer of packing material, such as bubble wrap (approximately 1 inch 
thick), will be placed at the bottom of the cooler to prevent breakage during shipment. 

 The cooler will be lined with a large plastic bag (same type used to contain samples). 

 All ice will be double-bagged in zip-lock plastic bags.  

4.5.3 Placing Samples in the Cooler 
The following procedures shall be implemented: 

 The CoC form will be placed in a zip-lock bag and taped inside the top of the cooler if 
shipment is to be made through commercial carrier. 

 Samples will be placed in an upright position in the cooler. Sample containers will never 
be placed onto their side, except for a soil VOC that is to be frozen.  

 Ice will be placed on top of samples and between samples. Ideally, ice will be placed in 
resealable plastic bags in duplicate to minimize leakage of ice melt into the cooler. 

 Void space between samples should be filled with packing material or ice packs 
(vermiculite is not acceptable packing material unless required by DOT). 

4.5.4 Closing the Cooler 
The following procedures shall be implemented if the cooler is to be shipped by commercial 
carrier:  

 The cooler lid will be taped with strapping tape, encircling the cooler several times. 

 Custody seals should also be affixed to the cooler lid to further ensure the integrity of 
the samples. Custody seals should be initialed and dated. 
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4.5.5 Transport 
Sample coolers will be transported to the laboratory immediately after sample collection. An 
overnight courier may be used to transport the samples. Intermediate stops should be 
avoided, except for emergencies, in which case, the situation should be noted in the field 
notebooks. The laboratory should be notified that samples are being shipped. 
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TABLE 4-1 
Sample Containers, Preservation, and Holding Times 
PG&E Program Quality Assurance Project Plan 

Analyte Method 

Container and Minimum Quantity 

Preservation Holding Time Water Soil/Sediment 

Metals (except 
hexavalent chromium) 

SW6010B or C, SW6020A, 
EPA200.7, EPA200.8, SM3120B, 
EPA245.1, SW7000 series 
methods 

1-liter P or G 8-oz/P, G, or T Water: Add HNO3 to pH<2; 
soil/sediment: None 

28 days for mercury; 180 days 
for all others 

Hexavalent Chromium SW7199  4-oz/P, G, or T Soil/sediment: Chill to 4C 
(±2C) 

Soil: 30 days to extraction, 
7 days to analysis 

Hexavalent Chromium EPA218.6 250-ml P Not applicable chill to 6C 
Laboratory or field filtration 
within 24 hours.  
After filtration adjust the pH to 
9–9.5 by adding (NH4)2SO4/ 
NH4OH buffer solution 

28 days 

Hexavalent Chromium SM3500-Cr B 250-ml P Not applicable chill to 6C 
Laboratory or field filtration 
within 24 hours.  
After filtration adjust the pH to 
9–9.5 by adding (NH4)2SO4/ 
NH4OH buffer solution 

28 days 

Purgeable TPH SW8015B, C or D 
Preparation methods: 
SW5035B (soil) 
SW5030B (water) 

Three 40-ml 
G-TLC 

Three 40-ml 
G-TLC 

Water: Add HCl to pH<2; chill 
to 4C (±2C) 

Soil/sediment: Chill to 4C 
(±2C) or:  

 Frozen in 48 hours 
 Frozen onsite 
 Sodium bisulfate 
 Methanol 

Water: 14 days (preserved); 
7 days (unpreserved) 
Soil: 48 hours unless 
preserved within 48 hours 
14 days if solid samples 
preserved by the following 
methods: 

 4ºC/frozen in 48 hours 
 Frozen onsite 
 Sodium bisulfate 
 Methanol 
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TABLE 4-1 
Sample Containers, Preservation, and Holding Times 
PG&E Program Quality Assurance Project Plan 

Analyte Method 

Container and Minimum Quantity 

Preservation Holding Time Water Soil/Sediment 

Extractable TPH SW8015B, C or D Two 1-liter G  8-oz/G or T Chill to 4C (±2C) Water: 7 days to extraction; 
40 days to analysis 
Soil: 14 days to extraction; 
40 days to analysis 

Pesticides SW8081A or B Two 1-liter G  8-oz/G or T Chill to 4C (±2C) Water: 7 days to extraction; 
40 days to analysis 
Soil: 14 days to extraction; 
40 days to analysis 
90 days to extraction if frozen 
to  -10C (±2C) 

PCB SW8082 or SW8082A Two 1-liter G  8-oz/G or T Chill to 4C (±2C) Water: 7 days to extraction; 
40 days to analysis 
Soil: 14 days to extraction; 
40 days to analysis 
90 days to extraction if frozen 
to  -10C (±2C) 

VOCs SW8260B or C 
Preparation methods: 
SW5035B (Soil) 
SW5030B (Water) 

Three 40-ml 
G-TLC  

Three 40-ml 
G-TLC 

Water: Add HCl to pH<2; chill 
to 4C (±2C)  

Soil/sediment: Chill to 4C 
(±2C) or:  

 Frozen in 48 hours 
 Frozen onsite 
 Sodium bisulfate 
 Methanol 

Water: 14 days (preserved); 
7 days (unpreserved) 
Soil:  
48 hours unless preserved 
with 48 hours 
14 days if solid samples 
preserved by the following 
methods: 

 4ºC/frozen in 48 hours 
 Frozen onsite 
 Sodium bisulfate 
 Methanol 

SVOC SW8270C or D Two 1-liter G  8-oz G or T Chill to 4C (±2C) Water: 7 days to extraction; 
40 days to analysis 
Soil: 14 days to extraction; 
40 days to analysis 

Herbicides SW8151A Two 1-liter G  8-oz G or T Chill to 4C (± 2C) Water: 7 days to extraction; 
40 days to analysis 
Soil: 14 days to extraction; 
40 days to analysis 
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TABLE 4-1 
Sample Containers, Preservation, and Holding Times 
PG&E Program Quality Assurance Project Plan 

Analyte Method 

Container and Minimum Quantity 

Preservation Holding Time Water Soil/Sediment 

PNA SW8270SIM Two 1-liter G  8-oz G or T Chill to 4C (±2C) Water: 7 days to extraction; 
40 days to analysis 
Soil: 14 days to extraction; 
40 days to analysis 

Carbon Dioxide, 
Methane, Ethane, and 
Ethane 

RSK-175 Three 40-ml 
G-TLC 

Not applicable Add HCl to pH<2; chill to 4C 
(±2C)  

Water: 14 days 

Carbon Dioxide SM5400-CO2 1-liter P or G  6C 14 days 

Ammonia EPA350.1 Revision 2 or 
SM4500-NH3 

1-liter P or G 4-oz P, G, or T Water: Add H2SO4 to pH<2; 
chill to 6C 

Soil/sediment: 4C (±2C) 

Water: 28 days 
Soil: Not available 

Anions EPA300.0 or SM4500 500-ml P or G 4-oz P, G, or T Chill to 6C (none required for 
chloride and fluoride)  
ortho-Phosphate requires 
filtering within 15 minutes after 
sample collection 

Bromide, chloride, fluoride, 
sulfate, and iodide in 28 days 
Nitrate and ortho-Phosphate in 
water 48 hours 

Metabolic Acids EPA300.M 500-ml P or G  Chill to 6C Water: 28 days 

Alkalinity (total, 
bicarbonate, 
carbonate, hydroxide) 

EPA310.2 or SM2320 B 500-ml P or G  Chill to 6C 14 days 

TDS SM2540 C 500-ml P or G  Chill to 6C 7 days 

TSS SM2540 D 500-ml P or G  Chill to 6C 7 days 

Turbidity EPA180.1 Revision 2 or SM2130 500-ml P or G  Chill to 6C 48 hrs 

Color SM2120 E 125-ml P or G  Chill to 6C 48 hours 

Specific Conductance EPA120.1 Revision 1, or SM2510 
SW9050  

500-ml P or G 4-oz P, G, or T Chill to 6C 

Soil/sediment: Chill to 4C 
(±2C) 

28 days 

Hardness SM2340 B or C 500-ml P or G  Chill to 6C 6 months 

pH SM4500H+B or SW9040 500-ml P or G 4-oz P, G, or T Chill to 6C 15 minutes 

BOD SM5210 B 500-ml P or G  Chill to 6C 48 hours 
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TABLE 4-1 
Sample Containers, Preservation, and Holding Times 
PG&E Program Quality Assurance Project Plan 

Analyte Method 

Container and Minimum Quantity 

Preservation Holding Time Water Soil/Sediment 

TOC/ DOC SM 5310 C 500-ml G or 
40-ml VOA 

4-oz P, G, or T Water: 
For 500-ml: Add H2SO4 to 
pH<2; chill to 6C  
For 40-ml VOA: Add H2PO4 to 
pH<2; chill to 6C 

28 days 

TOC Walkley Black Not applicable 4-oz P, G, or T Chill to 6C 28 days 

Perchlorate EPA314.0 500-ml P or G 4-oz P, G, or T Chill to 6C 28 days 

Sulfide SM4500-S² 500-ml P or G  Add zinc acetate and NaOH to 
pH>9, chill to 6C 

7 days 

Acid Volatile Sulfide E821/R-91-100 Check with Laboratory prior to sample collection 

TKN EPA351.1/2 or SM4500 500-ml P or G 4-oz P, G, or T Add H2SO4 to pH<2; chill to 
Chill to 6C 

28 days 

Ferrous Iron (Fe +2) SM3500D 500-ml P or G  Chill to 6C 24 hours 

Dissolved Silica EPA200.7 or SM4500-Si or 
SM3120 B 

500-ml P only  Chill to 6C 28 days 

18 O and deuterium Laboratory SOP (continuous flow 
mass spectrometer – CF-IRMS) 

100-ml P or 
40-ml VOA 

 Chill to 6C 6 months 

Cyanide EPA335.4 (R1) or SM4500-CN 
C/D/E (water) 
SW9010B, SW9012, or 
SW9014 (soil) 

500-ml P or G 4-oz P, G, or T Water: Add NaOH to pH>12; 
chill to 6C 

Soil/sediment: Chill to 4C 
(±2C) 

Water and soil: 14 days 

Gross Alpha SM7110C 500 ml P or G  Add HNO3 to pH<2 6 months 

Gross Beta E900.0 500-ml P or G  Add HNO3 to pH<2 6 months 

Radium-226 E903.1 500-ml P or G 4-oz P, G, or T Add HNO3 to pH<2; 
soil/sediment: None 

6 months 

Radium-228 E904.0 500-ml P or G 4-oz P, G, or T Add HNO3 to pH<2; 
soil/sediment: None 

6 months 

Strontium E905.0 500-ml P or G 4-oz P, G, or T Add HNO3 to pH<2; 
soil/sediment: None 

6 months 

Tritium E906.0 500-ml P or G 4-oz P, G, or T Add HNO3 to pH<2; 
soil/sediment: None 

6 months 

Uranium R908.0 or 200.8 500-ml P or G 4-oz P, G, or T Add HNO3 to pH<2; 
soil/sediment: None 

6 months 
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TABLE 4-1 
Sample Containers, Preservation, and Holding Times 
PG&E Program Quality Assurance Project Plan 

Analyte Method 

Container and Minimum Quantity 

Preservation Holding Time Water Soil/Sediment 

Dioxins and furans SW8290 Two 1-liter 
Amber G 

8-oz G Chill to 4C (±2C) Water and Soil: 30 days to 
extraction; 45 days after 
extraction to analysis 
Soils: 365 days to extraction if 
frozen to  -10C (±2C) 

Dioxins and furans 
(Drinking water) 

EPA1316B Two 1-liter 
Amber G 

 Chill to 4C (±2C) 7 Days to extraction 40 days 
after extraction to analysis 

Asbestos  Water: EPA 100.1/100.2-TEM 1-liter 
sonicated P 

 Chill to 4C (±2C) Water: 48 hour holding time 

 Soil: PLM/BULK (present/absent); 
CARB435/PLM; TEM 

 4-oz G Chill to 4C (±2C) Soil: I year 
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TABLE 4-1 
Sample Containers, Preservation, and Holding Times 
PG&E Program Quality Assurance Project Plan 

Analyte Method 

Container and Minimum Quantity 

Preservation Holding Time Water Soil/Sediment 

Notes: 

> = greater than 

< = less than 

 = less than or equal to 

BTEX = benzene, toluene, ethylbenzene, and xylene 

CF-IRMS = continuous-flow isotope ratio mass spectrometry 

DOC = dissolved organic compounds 

G = glass 

G-TLC = glass with teflon-lined cap 

H2PO4 = phosphoric acid 

H2SO4 = sulfuric acid 

HCl = hydrochloric acid 

HNO3 = nitric acid 

NaOH = sodium hydroxide 

NH4 = ammonium 

NH4OH = ammonium hydroxide  

(NH4)2SO4 = ammonium sulfate 

oz = ounce 

P = polyethylene 

PCB = polychlorinated biphenyls 

PLM = Polarized light microscopy 

PNA = polynuclear aromatic hydrocarbons 

SIM = selected ion monitoring 

SO4 = sulfate 

T = brass sleeves in the sample barrel (sometimes called California brass) 

TDS = total dissolved solids 

TEM =Transmission Electron Microscopy 

TKN = total kjeldahl nitrogen 

TLC = teflon lined closure 

TOC = total organic compounds 

TPH = total petroleum hydrocarbons 

TSS = total suspended solids 
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SECTION 5 

Method Quality Objectives and Quality 
Assurance Program 

Programmatic method quality objectives (MQOs) are defined in this section but may differ 
in individual projects, as specified in the project-specific QAPP addenda. MQOs are the 
basis for ensuring that the quality of the data collection meets the project-specific DQOs of 
the plan. They specify the type, quality, and quantity of QA/QC data to be collected and 
how the data are to be used to make the appropriate decisions for the project. The final 
output of the data must meet the qualitative and quantitative needs of the project. 

5.1 Data Categories 
Both screening and definitive data may be generated. Screening data are generated by rapid 
analytical methods, and calibration and QC requirements are less rigid than those required 
for definitive data. Quantitation from a screening method is usually imprecise. Definitive 
data are generated by rigorous analytical methods using standardized calibration and QC 
and are reported on specified deliverables. The data are analyte-specific, and both 
identification and quantitation are confirmed.  

In general, screening data will be confirmed by definitive data for use in decision making 
for the PG&E Program. However, screening data may be used for decision making purposes 
on a project-specific basis, depending upon the DQOs. The project-specific documents will 
describe the advantages of collecting screening data that might be less precise but will more 
adequately define the characteristics of the site by increasing the number of samples 
collected. This approach can reduce overall error in the data collection process.  

5.2 Precision, Accuracy, Representativeness, Completeness, 
and Comparability 

Data quality will be evaluated for precision, accuracy, representativeness, completeness, 
and comparability (PARCC). Both definitive and screening data will be subject to PARCC 
requirements. PARCC objectives for screening methods may be identical to those for 
definitive data, or they may be less stringent depending on the project-specific objectives. 
Sampling frequencies may vary according to the project needs, as defined in the project-
specific SAPs or QAPP addenda. 

5.2.1 Precision 
Precision is a measure of reproducibility of analytical results. It can be defined as the degree 
of mutual agreement among individual measurements obtained under similar conditions. 
Total precision is a function of the variability associated with both sampling and analysis. 
Precision will be evaluated as the relative percent difference (RPD) between field duplicate 
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sample results or between the MS and MSD results. Field duplicates will comprise 
10 percent of the sampling effort. MS/MSD samples will be analyzed at a 5-percent 
frequency. The MS/MSD samples will be field designated, if so required by project specific 
requirements. Laboratory-generated precision control limits can be used for data evaluation; 
however, all precision control limits listed in Appendix A and Tables 5-3 through 5-15 must 
be met.  

5.2.2 Accuracy 
Accuracy is the degree of agreement between a measured value and the “true” or expected 
value. It represents an estimate of total error from a single measurement, including both 
systematic error, or bias, and random error that may reflect variability due to imprecision. 
Accuracy is evaluated in terms of percent recovery (%R) determined from results of 
MS/MSD and laboratory control sample (LCS) analyses. Surrogate recoveries from samples 
analyzed for organic parameters are also used to assess accuracy. Laboratory-generated 
accuracy control limits can be used for data evaluation; however, the accuracy control limits 
listed in Appendix A and Tables 5-3 through 5-15 must be met. 

5.2.3 Representativeness 
Representativeness is the degree to which sample data accurately reflect the characteristics 
of a population of samples. It is achieved through a well-designed sampling program and 
by using standardized sampling strategies and techniques and analytical procedures. 
Factors that can affect representativeness include site homogeneity, sample homogeneity at 
a single point, and available information around which the sampling program is designed.  

5.2.4 Completeness 
Completeness is the number of valid measurements compared with the total number of 
measurements generated. Completeness will be determined for each method, matrix, and 
analyte combination. The completeness goals of each project are optimized to meet the 
DQOs. The goals for the PG&E Program are 95 percent for aqueous samples and 90 percent 
for soil samples. 

5.2.5 Comparability 
Comparability is the confidence with which one data set can be compared to another. It is 
achieved by maintaining standard techniques and procedures for collecting and analyzing 
samples and reporting the analytical results in standard units. Results of performance 
evaluation samples and systems audits will provide additional information for assessing 
comparability of data among subcontracting laboratories. 

5.3 Method Detection Limits, Reporting Limits, and 
Instrument Calibration Requirements 

5.3.1 Method Detection Limits 
The method detection limit (MDL) is the minimum concentration of a substance that can be 
measured and reported with 99 percent confidence that the analyte concentration is greater 
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than zero. Each participating laboratory will determine the MDL for each method, matrix, 
and analyte for each instrument that will be used to analyze samples. The MDLs will be 
initially determined prior to analyzing samples and again at least once every 12 months; a 
quarterly MDL verification can be substituted for the annual MDL study. The following 
steps should be followed: 

1. Estimate the MDL using one of the following: 

 The concentration value that corresponds to an instrument signal/noise ratio in the 
range of 2.5 to 5 

 The concentration equivalent of three times the standard deviation of replicate 
measurement of the analyte in reagent water 

 The region of the standard curve where there is a significant change in sensitivity 
(i.e., a break in the slope of the standard curve) 

2. Prepare (e.g., extract and digest) and analyze seven samples of an MS (ASTM Type II 
water for aqueous methods; Ottawa sand for soil methods; 1-mm glass beads, or smaller, 
for metals) containing the analyte of interest at a concentration three to five times the 
estimated MDL. 

3. Determine the variance for each analyte by using Equations 1 and 2: 

 S2 =  1

1

2

1n
x xi
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n















  (1) 

where: 

S2 = variance 
xI = the nth measurement of the variable x and  
x   = the average value of x 
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4. Determine the standard deviation(s) for each analyte by using Equation 3: 

 s = (S2)1/2 (3) 

5. Determine the MDL for each analyte by using Equation 4: 

 MDL = 3.14(s) (4) 

Note: 3.14 is the one-sided t-statistic at the 99-percent confidence level appropriate for 
determining the MDL using seven samples. 

6. If the spike level used in Step 2 is more than 10 times the calculated MDL, repeat the 
process using a smaller spiking level. 

CH2M HILL requires a verification check be performed on the calculated MDLs for each 
target compound (AFCEE, 2006). The MDL check standard shall be spiked at approximately 
two times the current reported MDL. The MDL is verified if the check standard produces a 
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response at least 3 times above the instrument’s noise level and greater than the blank 
associated with the MDL verification study. If the verification response is too low, spike at a 
successively higher concentration until verification criteria are met, and use the first 
successful concentration as the reported MDL. The MDL verification check will be sent to 
CH2M HILL for review and approval. 

5.3.2 Reporting Limits 
In general, RLs must be greater than two times the calculated MDL. RLs used by the 
laboratory should not be greater than the reporting limit objectives listed in Appendix A. 

When calibrating instruments, a standard at a concentration equal to or less than the RL 
must be included. In the project-specific SAP or QAPP addendum, reporting of analytical 
data will be addressed. One of the following options will be selected when establishing 
reporting requirements for each project: 

 Analytes at concentrations greater than the laboratory MDL but less than the RL will be 
flagged “J” and reported as an estimate. Analytes that are not detected at or above the 
laboratory MDL will be flagged “U” and reported as not detected at the RL. 

 Only analytes at a concentration greater than the project-specific RL will be reported. 
Analytes detected at less than the RL will be flagged “U” and reported as not detected at 
the RL. 

For consistency, RLs and sample results shall be reported to two significant figures if less 
than 10 micrograms per liter (µg/L) (parts per billion) and to three significant figures 
otherwise.  

RLs shall be reported on a dry-weight basis for soil samples. 

5.3.3 Instrument Calibration 
Laboratory instruments shall be calibrated by qualified personnel prior to sample analysis 
according to the procedures specified for each method. Calibration shall be verified at 
method-specified intervals throughout the analysis sequence. The frequency and acceptance 
criteria for calibration are specified for each analytical method in Tables 5-3 through 5-15, 
with supplemental requirements defined in the following sections for organic methodo-
logies. When multipoint calibration is specified, the concentrations of the calibration 
standards should bracket those expected in the samples. Samples should be diluted, if 
necessary, to bring analyte responses within the calibration range. Data that exceed the 
calibration range cannot be reported by the laboratory. The initial calibration (ICAL) curve 
shall be verified as accurate with a standard purchased or prepared from an independent 
second source. ICAL verification involves the analysis of a standard containing all the target 
analytes, typically in the middle of the calibration range, each time the ICAL is performed. 
Quantitation based on extrapolation is not desirable. 

Calibration requirements 

In the initial calibration (for all instruments), a standard at a concentration equal to or less 
than the RL must be included.  
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Initial calibration must be re-established if the following conditions exist:  

 The last calibration was established more than 1 year prior to the start of a sample’s 
analysis [gas chromatography, gas chromatography-mass spectrometry, inductively 
coupled plasma, and inductively coupled plasma-mass spectrometry (ICPMS)] 

 The last calibration was established more than 2 weeks prior to the start of a sample’s 
analysis for hexavalent chromium by ion chromatography. 

 Two consecutive continuing calibration standards fail  

 The operating conditions change; for example, any of the following: 
 Major maintenance is performed  
 The fluid or gas “carrier” type changes  
 The instrument requires relocation  
 The analytical column is replaced 

5.3.3.1 Initial Calibration Models for the Determination of Organic Compounds 
Organic methodologies often provide multiple options for ICAL curve fits and associated 
acceptance criteria for use. The following sections describe the required laboratory practices 
that will be employed by the laboratory. The hierarchy that the laboratory will use when 
selecting the calibration curve fit for use in quantitation of sample results is described in the 
following section. 

Calibration Techniques. The following procedures will be implemented: 

 The analyst will verify that correct instrument operating conditions and routine 
maintenance as specified in the method and laboratory SOP are employed. All 
maintenance activities will be documented in a laboratory notebook for troubleshooting 
and scheduling of future routine, periodic maintenance.  

 Ensure that the instrument is free of contamination prior to calibration. Do not perform 
any blank subtraction.  

 The entire ICAL must be performed and meet method performance criteria prior to 
sample analyses. The calibration standards must be analyzed in sequential order from 
the lowest to highest concentration. If one calibration standard fails to meet criteria, it 
may be reanalyzed at the end of the calibration sequence. Justification for removing a 
calibration point from the selected curve fit includes circumstances such as, improper 
purge, injection failure, nonspiked level, or other obvious failures. The failure of 
multiple standards suggests an instrument problem or operator error and corrective 
action is required.  

 Only the lowest or the highest calibration points can be removed from the calibration 
curve without justification. If the lowest calibration point is removed, the RL for that 
compound increases to the level of the next lowest calibration point. Approval to elevate 
RLs greater than the project-specific objectives must be approved by the program or 
project chemist. If the highest calibration point is removed, the linear range is shortened 
for that compound.  



SECTION 5 METHOD QUALITY OBJECTIVES AND QUALITY ASSURANCE PROGRAM 

5-6 RDD/080980001 (NLH3753_PGE_QAPP_REV 2_FINAL.DOCX 
ES080612152907RDD 

 The lowest calibration point in the calibration curve must be at or below the 
required RL.  

 The other standard concentrations must define the working range of the instrument or 
the expected range of concentrations found in the samples.  

 Either external or internal calibration can be employed for methods not involving mass 
spectrometry detectors. Internal calibration must be used when a mass spectrometry 
detector is employed.  

 A minimum of five calibration points must be used for the calibration curve for gas 
chromatography/ mass spectrometry and gas chromatography methods.  

 Most compounds tend to be linear, and a linear approach should be favored when 
linearity is suggested by the calibration data. Nonlinear calibration should be considered 
only when a linear approach cannot be applied. It is not acceptable to use an alternate 
calibration procedure when a compound fails to perform in the usual manner. When 
this occurs it is indicative of instrument issues or operator error.  

 If a nonlinear calibration curve fit is employed, a minimum of six calibration levels must 
be used for second-order (quadratic) curves, and a third order polynomial requires a 
minimum of seven calibration levels. 

 When more than five levels of standards are analyzed in anticipation of using second- or 
third-order calibration curves, all calibration points must be used regardless of the 
calibration option employed. The highest or lowest calibration point may be excluded to 
narrow the calibration range and meet the requirements for a specific calibration option. 
Otherwise, unjustified exclusion of calibration data is expressly forbidden.  

 Using the average (mean) relative standard deviation (RSD) of all analytes to meet ICAL 
criteria is not acceptable. 

Calibration Options. This section describes the acceptable calibration options and the 
hierarchy that the laboratory should use when selecting a specific option. The choice of 
calibration option may also be based on previous experience or prior knowledge of detector 
response. 

The following are calibration options: 

 Linear calibration using average calibration or response factors. Calibration factors for 
external calibrations or response factors for internal calibrations must have RSDs not 
exceeding 20 percent or 15 percent, respectively, for quantitation. A minimum response 
factor of 0.05 for most target analytes or 0.01 for the least responsive target analytes must 
be achieved to ensure detectability.  

 Linear calibration using a linear regression equation (y=mx+b). The correlation 
coefficient must equal 0.995 or better. The line should not be forced through the origin. 
The equation and a plot of the linear regression must be included in the raw data 
generated by the laboratory and made available in the data package upon request. 

 Nonlinear calibration. This model may be a second-order or third-order polynomial. 
The model must be continuous without a break in the function and should not be forced 
through the origin. The coefficient of determination of the nonlinear regression must be 
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0.99 or better. The equation and a plot of the nonlinear regression must be included in 
the raw data generated by the laboratory and made available in the data package upon 
request. This method of calibration must be approved by the program or project chemist 
prior to analysis and is intended for nonlinear responding compounds only. 

5.3.3.2 Continuing Calibration 
Periodic verification of the ICAL is essential in generating analytical data of known quality. 
The continuing calibration verification analyses ensure that the instrument has not been 
adversely affected by the sample matrix or other instrument failures that would increase or 
decrease the sensitivity or accuracy of the method. The laboratory will perform continuing 
calibration for all methods in accordance with the specific requirements in the method and 
laboratory SOP.  

Method SW8000B allowed the use of the average of all analytes percent difference or drift 
(%D) to meet the continuing calibration requirements for the method. Method SW8000B will 
not be allowed for the PG&E Program QAPP. Using the average (mean) %D to meet 
continuing calibration criteria is not acceptable. All analytes must meet the continuing 
calibration criteria for %D (see Method SW8000C).  

5.4 Elements of Analytical Quality Control 
Laboratory QC checks indicate the state of control that prevailed at the time of sample 
analysis. QC checks that involve field samples, such as matrix and surrogate spikes and 
field duplicates, also provide an indication of the presence of matrix effects. Field-originated 
blanks (see Section 3.5) provide a way to monitor potential contamination that field samples 
are subjected to. The QAPP specifies requirements for method blanks, LCSs, surrogate 
spikes, and MS/MSD that must be followed by subcontracting laboratories.  

A laboratory QC batch is defined as a method blank, LCS, MS/MSD, or a sample duplicate 
(depending upon the method) and 20 or fewer environmental samples of similar matrix that 
are extracted or analyzed together. For gas chromatography/mass spectrometry volatile 
analyses, a method blank, LCS, and MS/MSD must be analyzed in each 12-hour calibration 
period. The number of environmental samples allowed in the laboratory QC batch is defined 
by the remaining time in the method-prescribed 12-hour calibration period divided by the 
analytical run time. Each preparation or analytical batch should be identified in a way that 
will associate environmental samples with the appropriate laboratory QC samples.  

5.4.1 Method Blanks  
Method blanks are used to monitor each preparation or analytical batch for interference or 
contamination from glassware, reagents, and other potential contaminant sources in the 
laboratory. A method blank is an analyte-free matrix (laboratory reagent water for aqueous 
samples or Ottawa sand for soil samples) to which all reagents are added in the same 
amount or proportions as are added to samples. It is processed through the entire sample 
preparation and analytical procedures along with the samples in the batch. There should be 
at least one method blank per preparation or analytical batch. If a target analyte is found at a 
concentration that exceeds the RL, corrective action must be performed to identify and 
eliminate the contamination source. All associated samples must be re-prepared or 
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reanalyzed, or both, after the contamination source has been eliminated if the compounds 
detected in the associated blank are also present in the field samples. No analytical data may 
be corrected for the concentration found in the blank (no blank correction). 

5.4.2 Laboratory Control Sample 
An LCS consists of an analyte-free matrix (laboratory reagent water for aqueous samples 
and Ottawa sand or glass beads for soil samples) spiked with known amounts of analytes 
that come from a source different than that used for calibration standards. A complete 
target analyte list for each method specified in the QAPP will be spiked into the LCS. The 
spike levels should be less than or equal to the midpoint of the calibration range. If LCS 
results are outside the specified control limits, corrective action must be taken, including 
sample re-preparation or reanalysis, or both, if appropriate. Documentation of the re-
preparation or reanalysis, or both, must be provided in the analytical report. If more than 
one LCS is analyzed in a preparation or analytical batch, the results for each of the LCSs 
analyzed must be reported. Any LCS recoveries that are above or below the QC limits affect 
the accuracy for the entire batch and require corrective action.  

5.4.3 Surrogates 
Surrogates are organic analytes that behave similarly as the analytes of interest but are not 
expected to occur naturally in the samples. They are spiked into the standards, the samples, 
and QC samples prior to sample preparation. Surrogate recoveries are used as an indicator 
of accuracy, method performance, and extraction efficiency. If surrogate recoveries are 
outside the specified control limits, corrective action must be taken, including sample 
re-preparation or reanalysis, or both, if appropriate. Documentation of the re-preparation or 
reanalysis, or both, must be provided in the analytical report. 

5.4.4 Matrix Spike/Matrix Spike Duplicate 
An MS is a sample matrix fortified with known quantities of specific compounds; it is 
subjected to the same preparation and analytical procedures as the native sample. Target 
analytes are spiked into the sample. MS recoveries are used to evaluate the effect of the 
sample matrix on the recovery of the analytes of interest. An MSD is a second fortified 
sample matrix. The RPD between the results of duplicate MSs measures the precision of 
sample results. One MS/MSD (MSD where appropriate) per 20 project-specific samples will 
be analyzed. A complete target analyte list for each method specified in the QAPP will be 
spiked into the MS/MSD (with the exception of PCBs; see Appendix A -notes). Project-
specific samples designated on the CoC form will be spiked. The spike levels will be less 
than or equal to the midpoint of the calibration range. Exceedances of control limits should 
be flagged in the analytical report. 

5.4.4.1 Matrix Spike for Hexavalent Chromium Analyses 
Interference from groundwater is known to reduce the sensitivity of MethodEPA218.6. This 
can result in an incorrect assessment of the analyte identification or the specific RL if the 
“Matrix Spike and Dilution Protocol” is not followed. Samples being analyzed by Method 
EPA218.6 may be required to follow the protocol in the following section. 
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Matrix Spike and Dilution Protocol. Matrix interference has been encountered that affects the 
sensitivity for hexavalent chromium by ion chromatography methods. CH2M HILL shall 
direct the laboratories to perform an additional QA/QC analyses to aid in assessing any 
effect on method sensitivity for each project due to the sample matrix.  

For nondetect sample results, the laboratory will analyze an MS by spiking the samples with 
1 µg/L of hexavalent chromium to ensure that identification is accurate and verify that false 
negatives are detected. For samples with detected results, the laboratory will analyze an MS 
by spiking the sample with hexavalent chromium at a level not less than 25 percent of the 
sample concentration. Laboratories will follow the standard protocol of 1 MS and 
1 laboratory sample duplicate per 20 samples, unless directed by the project chemist to 
analyze the MS more frequently.  

If the MS is not recovered or the peak is outside of the established retention time window 
for either detected or nondetect results, the laboratory will make a fivefold dilution of two 
aliquots of the sample. The first aliquot will be analyzed without the spike; the second 
aliquot will be spiked with hexavalent chromium at a concentration consistent with the 
concentrations previously listed and the recovery and peak retention times evaluated. If this 
MS recovery is not within laboratory QC limits or the peak is not within the laboratory 
retention time window, the laboratory will dilute two additional aliquots of the sample 
tenfold, spike one of the aliquots, and analyze the sample/MS. This procedure will be 
performed at successively greater dilutions of 25:1, 50:1, or 100:1 until the peak identified in 
the post spike analysis is within the established retention time window for hexavalent 
chromium and the recovery of the spike is within the laboratory QC limits listed in 
Appendix A.  

The detected result that is reported by the laboratory on the final data package will be 
chosen from the dilution where both the peak detected in the unspiked and the spiked 
sample are within the appropriate retention time and the MS is recovered within the QC 
control limits. The RLs will be raised to the level of the appropriate dilution. 

For nondetect results, the dilution selected by the laboratory for reporting will be taken 
from the smallest dilution that yields an MS recovery within QC control limits and within 
the appropriate retention time window. 

5.4.5 Internal Standards 
Internal standards are compounds that have similar properties as the analytes of interest but 
are not expected to occur naturally in the samples. Some methods require the use of internal 
standards to compensate for losses during injection or purging or losses due to viscosity. A 
measured amount of the internal standard is added to the standards, the samples, and QC 
samples following preparation. When the internal standard results exceed the control limits, 
corrective action must be taken, including sample reanalysis, if appropriate. Corrective 
action must be documented in the analytical report. 

5.4.6 Laboratory Sample Duplicate 
For some methods, a laboratory duplicate is performed instead of a matrix spike duplicate. 
A laboratory sample duplicate is a sample duplicate selected by the laboratory. It is 
subjected to the same preparation and analytical procedures as the native sample. The RPD 
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between the results of the native sample and laboratory sample duplicate measures the 
precision of sample results. The data collected may also yield information regarding 
whether the sample matrix is homogenous or heterogeneous. 

5.4.7 Interference Check Samples 
Interference check samples are used in inductively coupled plasma (ICP) analyses to verify 
background and interelement correction factors. They consist of two solutions, A and AB. 
Solution A contains the interfering analytes, and Solution AB contains the analytes of 
interest and the interfering analytes. Both solutions are analyzed at the beginning and at the 
end of each analytical sequence. When the interference check sample results exceed the 
control limits, corrective action must be taken, including sample reanalysis, if appropriate. 

5.4.8 Retention Time Windows 
Retention time windows for gas and liquid chromatographic analyses must be established 
by replicate injections of the calibration standard over multiple days as described in SW846 
8000B, analytical method, or appropriate laboratory SOP. The absolute retention time of the 
calibration verification standard at the start of each analytical sequence will be the centerline 
of the window. For an analyte to be reported as positive, its elution time must be within the 
retention time window. 

5.5 Additional Quality Control Requirements 

5.5.1 Holding Time 
The holding time requirements specified in this QAPP (see Table 4.1) must be met. For 
methods requiring both sample preparation and analysis, the preparation holding time will 
be calculated from the time of sampling to the completion of preparation. The analysis 
holding time will be calculated from the time of completion of preparation to the time of 
completion of the analysis, including required dilutions, confirmation analysis, and 
reanalysis. For methods requiring analysis only, the holding time is calculated from the time 
of sampling to completion of the analysis, including required dilutions, confirmation 
analysis, and reanalysis. 

5.5.2 Confirmation 
Confirmation analysis must be performed as specified for specific organic methods when 
the result is at or above the RL. Both the primary and confirmation results will be reported. 
Unless one of the analysis is specifically designated as the confirmation by the method, the 
more concentrated result will be reported as the sample result and the lesser concentration 
result as the confirmation. All calibration and QC requirements must be met when 
confirmation analysis is performed. 

5.5.3 Cleanup Procedures to Minimize Matrix Effects 
To maintain the lowest possible RLs, appropriate cleanup procedures should be employed 
when it is indicated by the method to remove or minimize matrix interference. Methods for 
sample cleanup include, but are not limited to, gel permeation chromatography, silica gel, 
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alumna, florisil, mercury (sulfur removal), sulfuric acid, and acid/ base partitioning. Method 
blanks, MS/MSDs, and LCSs must be subjected to the same cleanup procedures performed 
on the samples to monitor the efficiencies of these procedures. 

5.5.4 Sample Dilution 
Dilution of a sample results in elevated RLs and ultimately affects the usability of the data 
related to potential actions at the sampling site. It is important to minimize dilutions and 
maintain the lowest possible RLs. When dilutions are necessary because of high concentra-
tions of target analytes, lesser dilutions should also be reported to fully characterize the 
sample for each analyte. The level of the lesser dilution should be such that it will provide 
the lowest possible RLs without having a lasting deleterious effect on the analytical 
instrumentation.  

When a sample exhibits characteristics of matrix interference that are identified through 
analytical measurement or visual observation, appropriate cleanup procedures specified in 
Section 5.5.3 must be proven ineffective or inappropriate prior to proceeding with dilution 
and analysis. Any analyses conducted at a dilution where all analytes will be reported as 
non-detect above the QAPP RL, must be discussed with the project chemist prior to 
finalizing the report. 

5.5.5 Standard Materials and Other Supplies and Consumables 
Standard materials must be of known high purity and traceable to an approved source. Pure 
standards must not exceed the manufacturer’s expiration date or 1 year after receipt if no 
expiration date is provided. Solutions prepared by the laboratory from the pure standards 
must be used within the expiration date specified in the laboratory’s SOP.  

All other supplies and consumables must be inspected prior to use to ensure that the 
supplies meet the requirements specified in the appropriate SOP. The laboratory’s inventory 
and storage system should ensure their use within the manufacturer’s expiration date and 
storage under proper conditions. 

5.5.6 Manual Integration 
The laboratory is required to provide all analysts performing methods that rely on 
interpretation of chromatographic data with training on appropriate software or manual 
integration practices. The laboratory also will make every effort to minimize the use of 
manual integration of data. If the need arises to use manual integration to correct a software 
autointegration error, the manual integration will be clearly identified in the instrument 
data. Before and after enlargements of the region of the chromatogram where the manual 
integration was performed will be provided on an appropriate scale that allows an 
independent reviewer to evaluate the need and quality of the manual integration. The 
analyst will also document the reason for the manual integration on the chromatogram 
along with their date and initials. The laboratory manager or designee will approve the 
manual integration by dating and initialing the chromatogram. 
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5.5.7 Laboratory Quality Assurance Program 
The laboratory will maintain a quality assurance manual or equivalent document. The 
manual must include all of the requirements provided in the California Environmental 
Laboratory Accreditation Program (ELAP), and, if applicable, the National Environmental 
Laboratory Accreditation Program (NELAP). The manual will define the laboratory’s 
internal procedures for QA/QC as follows: 

 QA policies, objectives, and requirements 
 Organization and personnel  
 Document control 
 SOPs (analytical methodology and administrative) 
 Data generation 
 Software verification 
 Quality assurance 
 Quality control 
 Nonconformance/ corrective action procedures 
 Data review 

5.5.7.1 Laboratory Standard Operating Procedures 
The laboratory will maintain SOPs for all analytical methods and laboratory operations. The 
format for SOPs will conform with the following: 

 Test Methods for Evaluating Solid Waste, Physical and Chemical Methods, SW-846, Third 
Edition, Update III, Section 1 (EPA, 1996)  

 “Good Laboratory Practices” in Principles and Guidance to Regulations for Ensuring Data 
Integrity in Automated Laboratory Operations (EPA, 1995)  

All SOPs must have a unique identification number that is traceable to previous revisions of 
the same document. SOP review must be completed annually.  

5.5.7.2 Demonstration of Capability 
Laboratory QA department personnel will maintain records documenting the ability of each 
analyst to perform applicable method protocols. Documentation will include annual checks 
for each method and analyst. In addition, internal, blind performance evaluation samples 
for each method and matrix demonstrating overall laboratory performance must be 
submitted annually. The laboratory may receive additional blind performance evaluation 
samples in conjunction with the PG&E Program.  

5.6 Analytical Procedures 
The allowed sample preparation methods are presented in Table 5-2. Any changes or 
alternatives to this list will be included in site-specific SAPs or QAPP addenda. Analytical 
and preparation methods for SW7000 series are provided in Table 5-2 as alternate methods 
to SW6020 (with the exception of mercury and soil hexavalent chromium, the SW 7000 series 
must be approved by the project chemist). These methods will be allowed, provided the RL 
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objectives are met. After a method is chosen, it must be used throughout the duration of a 
specific project to maintain data comparability. 

This QAPP includes common analytical procedures that may be required for the PG&E 
Program. Appendix A, Tables A -1 through A -3 contain representative lists of the analytes 
of concern, the methods to be used, and the RL objectives. Some of the listed analytes may 
not necessarily be of concern for a particular project; project-specific SAPs or QAPP 
addenda will list the analytes of concern. The RLs included herein reflect quantifiable levels 
that are attainable with a specified degree of confidence using the specified methods. The 
RLs should meet most preliminary cleanup goals or action levels. If changes to the methods 
or RLs are necessary to meet cleanup goals, the QAPP will be updated or amended by 
addendum.  

General QC requirements are discussed in Section 5.3.3. The calibration and QC 
requirements specified for each method will be followed and are included in Appendix A 
and Tables 5-3 through 5-15. Appropriate corrective action will be taken when acceptance 
criteria are not met. If corrective action is not effective, and data quality is potentially 
degraded, the occurrence must be documented in a corrective action report and in the data 
package case narrative. The laboratory manager or a designated person must notify the 
project chemist. 

Analytical services will be provided by laboratories contracted by CH2M HILL or its 
subcontractors. Analytical laboratories will be accredited, in accordance with the California 
ELAP, for all parameters where accreditation is available. Subcontract laboratories will be 
required to follow the SAP and QAPP addenda that are applicable to specific projects or 
activities and must be approved by the CH2M HILL project chemist. 

Field measurements will be performed or supervised directly or indirectly by CH2M HILL 
field personnel. 

5.7 Title 22 Metals  
The California Code of Regulations - Title 22, Division 4.5 – Environmental Health 
Standards for the Management of Hazardous waste has a waste characterization protocol 
that specifies the following stepped procedure for determining hazardous waste disposal: 

1. If the sample is suspected of containing high levels of metals, analyze for the Title 22 
metals – total threshold limit concentration (TTLC) (see Appendix A, Table A-3). 

2. Compare the TTLC sample results with column G of Appendix A, Table A-3. 

3. If the TTLC sample results are greater than the concentrations listed in column G of 
Appendix A, Table A-3, extract and analyze the samples using the waste extraction test 
(WET) [only required for analytes that exceed the concentrations listed in column G of 
Appendix A, Table A-3]. 

4. If the soluble threshold limit concentration (STLC) sample result, from the waste 
extraction test extraction, is greater than the concentration listed in column H of 
Appendix A, Table A-3 for any of the Resource Conservation and Recovery Act metals 
listed in column E of Appendix A, Table A-3., extract the sample by toxicity 
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characteristic leaching procedure (TCLP) Method 1311 and analyze for the specific 
metals that exceeded the STLC threshold.  

 

TABLE 5-1 
Maximum Concentrations for Title 22 – Organic Compounds – SW8000 Series  
PG&E Program Quality Assurance Project Plan 

Constituent CAS Method 

Mirex 2385-85-5 SW8081 

Methyl chloromethyl ether (Chloromethyl methyl ether) 107-30-2 SW8021B 

2-Acetylaminofluorene (2-AAF) 53-96-3 SW8270C 

Acrylonitrile 107-13-1 SW8260B 

4-Aminodiphenyl (4-Aminobiphenyl) 92-67-1 SW8270C 

Benzidine and its salts 92-87-5 SW8270C 

bischloromethyl ether (BCME) 542-88-1 SW8270C 

1,2-Dibromo-3-chloropropane (DBCP) 96-12-8 SW8270C 

4-Dimethylaminoazobenzene (DAB) 60-11-7 SW8270C 

Ethyleneimine (EL) 151-56-4  

ALPHA-NAPHTHYLAMINE (1-NA) 134-32-7 SW8270C 

BETA-NAPHTHYLAMINE (2-NA) 91-59-8 SW8270C 

4-Nitrobiphenyl (4-NBP) 92-93-3 SW8270C 

N-Nitrosodimethylamine (DMN) 62-75-9 SW8270C 

beta-Propiolactone (BPL) 57-57-8 SW8260B 

Note: 

If the sample contains any of the compounds listed in this table at a single or combined concentration 
equal to or exceeding 0.001 percent by weight, the sample is considered to be toxic under CA Title 22 
Section 66261.24 (Characteristic of Toxicity) 
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TABLE 5-2 
Extraction and Digestion Methods 
PG&E Program Quality Assurance Project Plan 

Analytical  
Method Parameter Preparatory Methods 

SW6010B Trace metals by ICP SW3005A, SW3010A, SW3015, SW3050B, 
SW3051 

SW6020 Trace metals by ICP-MS  SW3005A, SW3010A, SW3015, SW3050B, 
SW3051 

SW7000 Seriesa Various elements (unless specified 
separately) Does Not include 
Mercury or soil Hexavalent 
chromium 

SW3015, SW3020A, SW3050B, SW3051 

EPA200.7 and 
EPA200.8 

Trace metals by ICP/ICP-MS See analytical method 

SW7470A, SW7471A, 
and EPA245.1 

Mercury by cold vapor atomic 
adsorption 

See analytical method 

SW7196A, SW7199, 
and EPA218.6 

Hexavalent chromium See analytical method for water, Use 
SW3060A for soil preparation prior to SW7199 

   

   

   

SW8015B or D  TPH volatile and extractable (water 
and soil) 

Volatiles: SW5030BB, SW5031, SW5035 
Extractables: SW3510C, SW3520C, 
SW3545C, SW3541, SW3545, SW3550B 

SW8081A Organochlorine pesticides (water 
and soil) 

SW3510C, SW3520C, SW3540C, SW3541, 
SW3545, SW3550B 

SW8082 PCBs (water and soil) SW3510C, SW3520C, SW3540C, SW3541 

SW8151A Chlorinated herbicides (water and 
soil) 

SW3510C, SW3520C, SW3540C, SW3541, 
SW3550B 

   

SW8260B Volatile organics (water and soil) SW3585, SW5021, SW5030B, SW5031, 
SW5032, SW5035 

SW8270C and 
SW8270C SIM 

Semivolatile organics (water and 
soil) 

SW3510C, SW3520C, SW3535, SW3540C, 
SW3541, SW3545, SW3550B 

Laboratory SOP 
(CF-IRMS) 

Stable isotopes See laboratory SOP 

Variousb General chemistry See analytical method 
aMust be approved by the project chemist. 
bEPA120.1/SW9050, EPA150.1/SW9040, EPA160.1, EPA160.2, EPA180.1, EPA300.0/SW9056, EPA310.1, 
EPA350.3, EPA354.1, EPA365.1, EPA370.1, EPA376.1/2, SM3500, EPA335.2, SW9010B, SW9014, 
and EPA415.2. 

Note: 
ICP-MS = inductively coupled plasma/mass spectrometry 
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TABLE 5-3 
Surrogate Recovery for Organic Compounds – SW8000 Series 
PG&E Program Quality Assurance Project Plan 

Compound 

Liquid Matrix 
% Recovery 

Solids Matrix 
% Recovery 

Lower 
Limit 

Upper 
Limit 

Lower 
Limit 

Upper 
Limit 

SW8015-Ea         

 Benzo (a) pyrene 70 125 60 125 

 Bromobenzene 50 140 50 150 

 Hexacosane 60 140 60 140 

 Octacosane 26 152 25 162 

 Triacontane 40 140 30 150 

 Ortho-Terphenyl 57 132 47 142 

 Fluorobenzene 75 125 65 135 

SW8015-P     

 Bromofluorobenzene 70 130 64 148 

 Chlorobenzeneb 74 138 64 148 

 Trifluorotoluene 70 130 70 130 

SW8021     

 Trifluorotoluene 65 125 65 125 

SW8082c     

 Decachlorobiphenyl 29 133 26 125 

 Tetrachloro-m-xylene 50 120 48 121 

SW8260Bd     

 1,2-Dichloroethane-d4 72 119 52 149 

 4-Bromofluorobenzene 76 119 65 135 

 Dibromofluoromethane 85 115 65 135 

 Toluene-d8 81 120 75 125 

SW8270C     

 1,2-Dichlorobenzene-d4e, f 27 100 25 110 

 2,4,6-Tribromophenolg 42 124 36 126 

 2-Chlorophenol-d4e, g 34 98 30 100 

 2-Fluorobiphenylf 48 120 43 125 

 2-Fluorophenolg 20 120 37 125 

 Nitrobenzene-d5f 41 120 37 125 

 Phenol-d5g 20 120 40 125 

 Terphenyl-d14f 51 135 32 125 

SW8270SIM     

 1,2-Dichlorobenzene-d4 27 100 25 110 

 2-Fluorobiphenyl 34 135 34 135 

 Nitrobenzene-d5 25 135 25 135 

 Terphenyl-d14 34 167 14 129 
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TABLE 5-3 
Surrogate Recovery for Organic Compounds – SW8000 Series 
PG&E Program Quality Assurance Project Plan 

Compound 

Liquid Matrix 
% Recovery 

Solids Matrix 
% Recovery 

Lower 
Limit 

Upper 
Limit 

Lower 
Limit 

Upper 
Limit 

SW8081A     

 Decachlorobiphenyl 29 135 26 125 

 Tetrachloro-m-xylene 33 138 36 124 

SW8151A     

 2,4-dichlorophenylacetic acid 50 130 51 146 
aChoose two from the list 
bRequired by method 
cUse tetrachloro-m-xylene as a surrogate if DCBP is used as an IS. 
dChoose three from the list 
eApproved alternatives 
fBase fraction 
gAcid fraction 

 

TABLE 5-4 
Calibration and QC Requirements for Metals – SW6010B and EPA200.7 
PG&E Program Quality Assurance Project Plan 

QC Check Frequency Criteria Corrective Action 

ICAL (a blank and at 
least one standard) 

When modifications are 
made to the system, or 
when continuing calibration 
verification fails. 

If more than one standard is 
used, correlation coefficient 
must be >0.995. 

Not applicable. 

Second-Source 
Calibration Verification 

Immediately following each 
ICAL. 

All analytes within 10% of 
expected value for SW6010B 
and within 5% of expected 
value for EPA200.7. 

Correct problem and 
repeat ICAL. 

Calibration Blank After every second-source 
or continuing calibration 
verification analysis. 

No analytes detected at or 
above the RL. 

Correct the problem 
and reanalyze previous 
10 samples. 

Continuing Calibration 
Verification 

After every 10 samples and 
at the end of the analysis 
sequence. 

All analytes within 10% of 
expected value for SW6010B 
and within 10% of expected 
value for EPA200.7. 

Recalibrate and 
reanalyze all samples 
since the last 
acceptable continuing 
calibration verification. 

Method Blank At least one per analytical 
batch. 

No analytes detected at or 
above the RL. 

Correct the problem, 
re-prepare, and 
reanalyze all associated 
samples. 

Interference Check 
Standard  

At the start and end of each 
analytical sequence or 
twice during an 8-hour 
period, whichever is more 
frequent. 

All analytes within 20% of 
expected value. 

Correct the problem, 
recalibrate, and 
reanalyze ICS and all 
affected samples. 
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TABLE 5-4 
Calibration and QC Requirements for Metals – SW6010B and EPA200.7 
PG&E Program Quality Assurance Project Plan 

QC Check Frequency Criteria Corrective Action 

MS/MSD One set per 20 project-
specific samples. MSD is 
optional if a laboratory 
sample duplicate is 
performed. 

All analytes within limits 
specified in Appendix A. 

None. 

Laboratory Sample 
Duplicate 

Once per analytical batch if 
MSD not performed. 

Concentration of reported 
analytes are >5 times the RL 
in either sample and RPD 
>20%. 

One sample result <RL and a 
difference of ±2 times the RL. 

None. 

LCS At least one per analytical 
batch. 

All analytes within limits 
specified in Appendix A. 

Correct the problem, 
re-prepare and 
reanalyze the LCS and 
all samples in the 
analytical batch. 

Postdigestion Spike 
Addition 

When MS/MSD fails. Recovery within 75 to 125% of 
expected value. 

None. 

Dilution Test Each new sample matrix. 
Or when the PDS fails 

Result from 1:5 dilution must 
be within 10% of the 
undiluted sample result 
(applies only if undiluted 
sample result is at least 
25 times the RL). 

Perform postdigestion 
spike addition. 

Linear Range 
Calibration Check 
Standard 

Once per quarter. All analytes within +10% of 
expected value. 

Correct problem and 
reanalyze or reset 
linear range. 

 
 

TABLE 5-5 
Calibration and QC Requirements for Metals – SW6020 and EPA200.8 
PG&E Program Quality Assurance Project Plan 

QC Check Frequency Criteria Corrective Action 

ICAL (a blank and at 
least one standard) 

Before initial sample 
analysis, when 
modifications are made to 
the analytical system, or 
when continuing calibration 
verification fails. 

Not applicable Not applicable 

Second-source 
Calibration Verification 

Immediately following each 
ICAL. 

All analytes within 10% of 
expected value. 

Correct problem and 
repeat ICAL. 

Calibration Blank After every Second-source 
or Continuing calibration 
verification analysis. 

No analytes detected at or 
above the RL. 

Correct the problem 
and reanalyze previous 
10 samples. 
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TABLE 5-5 
Calibration and QC Requirements for Metals – SW6020 and EPA200.8 
PG&E Program Quality Assurance Project Plan 

QC Check Frequency Criteria Corrective Action 

Continuing Calibration 
Verification 

After every 10 samples and 
at the end of the analysis 
sequence. 

All analytes within 10% of 
expected value. 

Recalibrate and 
reanalyze all samples 
since the last 
acceptable continuing 
calibration verification. 

Method Blank At least one per analytical 
batch. 

No analytes detected at or 
above the RL. 

Correct the problem, 
re-prepare, and 
reanalyze all associated 
samples. 

Interference Check 
Standard  

At the start and end of each 
analytical sequence or twice 
during an 8-hour period, 
whichever is more frequent. 

All analytes within 20% of 
expected value. 

Correct the problem, 
recalibrate and 
reanalyze ICS and all 
affected samples. 

MS/MSD One set per 20 project-
specific samples. MSD is 
optional if a laboratory 
sample duplicate is 
performed. 

All analytes within limits 
specified in Appendix A. 

None. 

Laboratory Sample 
Duplicate 

Once per analytical batch if 
MSD not performed. 

Concentration of reported 
analytes are >5 times the RL 
in either sample and RPD 
>20%. 

One sample result <RL and a 
difference of ±2 times the RL. 

None. 

LCS At least one per analytical 
batch. 

All analytes within limits 
specified in Appendix A. 

Correct the problem, 
re-prepare, and 
reanalyze the LCS and 
all samples in the 
analytical batch. 

Postdigestion Spike 
Addition 

When MS/MSD fails. Recovery within 75 to 125% of 
expected value. 

None. 

Dilution Test Each new sample matrix. Or 
when the PDS fails 

Result from 1:5 dilution must 
be within 10% of the 
undiluted sample result 
(applies only if undiluted 
sample result is at least 
25 times the RL). 

Perform postdigestion 
spike addition. 
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TABLE 5-6 
Calibration and QC Requirements for Metals – SW7000 Series and EPA245.1 
PG&E Program Quality Assurance Project Plan 

QC Check Frequency Criteria Corrective Action 

Multipoint ICAL (a 
blank and at least five 
standards) 

Before initial sample 
analysis, when 
modifications are made to 
the analytical system, or 
when continuing calibration 
verification fails. 

Correlation coefficient of 
linear regression is 0.995. 

Correct the problem 
and repeat the ICAL. 

Second-source 
Calibration 
Verification 

Immediately following each 
ICAL. 

All analytes within 20% of 
expected value. 

Correct the problem 
and repeat ICAL. 

Calibration Blank After every second-source 
or continuing calibration 
verification analysis. 

No analytes detected at or 
above the RL. 

Correct the problem, 
then reanalyze 
previous 10 samples. 

Continuing Calibration 
Verification  

After every 10 samples and 
at the end of the analysis 
sequence. 

All analytes within 20% of 
expected value. 

Recalibrate and 
reanalyze all samples 
since the last accept-
able continuing 
calibration verification. 

Method Blank At least one per analytical 
batch. 

No analytes detected at or 
above the RL. 

Correct the problem, 
re-prepare, and 
reanalyze all 
associated samples. 

MS/MSD One set per 20 project-
specific samples. MSD is 
optional if a laboratory 
sample duplicate is 
performed. 

All analytes within limits 
specified in accuracy and 
precision table. 

None. 

Laboratory Sample 
Duplicate 

Once per analytical batch if 
MSD not performed. 

Concentration of reported 
analytes are >5 times the RL 
in either sample and RPD 
>20%. 

One sample result <RL and a 
difference of ±2 times the RL. 

None. 

LCS At least one per analytical 
batch. 

All analytes within limits 
specified Appendix A. 

Correct the problem, 
re-prepare, and 
reanalyze the LCS and 
all samples in the 
analytical batch. 

Recovery Test (PDS) When MS/MSD fails. Recovery within 85 to 115% 
of expected value. 

Analyze all samples 
by MSA. 

Dilution Test  Each new sample matrix. 
Or when the PDS fails 

Result from 1:5 dilution must 
be within 10% of the 
undiluted sample result 
(applies only if undiluted 
sample result is at least 
25 times the RL). 

Perform recovery test. 

Note: 
MSA = method of standard addition 
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TABLE 5-7 
Calibration and QC Requirements for General Chemistry and Other Parametersa 
PG&E Program Quality Assurance Project Plan 

QC Check Frequency Criteria Corrective Action 

Multipoint ICAL (a 
blank and at least five 
standards); Does Not 
Apply to Titrimetric 
Method 

Before initial sample 
analysis, when 
modifications are made to 
the analytical system, or 
when continuing calibration 
verification fails. 

Correlation coefficient of 
linear regression is 0.995. 

Correct the problem 
and repeat the ICAL. 

Second-source 
calibration verification 

Immediately following each 
ICAL. 

Analytes within 15% of 
expected value (10% for 
SW9056/EPA300.0). 

Correct the problem 
and repeat ICAL. 

Calibration blank; 
does not apply to 
titrimetric method 

After every second-source 
or continuing calibration 
verification analysis. 

No analytes detected at or 
above the RL. 

Correct the problem, 
then reanalyze previous 
10 samples. 

Continuing calibration 
verification 

After every 10 samples and 
at the end of the analysis 
sequence. 

Within 15% of expected 
value (10% for 
SW9056/EP300.0). 

Recalibrate and 
reanalyze all samples 
since the last 
acceptable continuing 
calibration verification. 

Method blank At least one per analytical 
batch. 

No analytes detected at or 
above the RL. 

Correct the problem, 
re-prepare, and 
reanalyze all 
associated samples. 

MS/MSD One set per 20 project-
specific samples. MSD is 
optional if a laboratory 
sample duplicate is 
performed. 

All analytes within limits 
specified in Appendix A. 

None. 

Laboratory Sample 
Duplicate 

Once per analytical batch if 
MSD not performed. 

Concentration of reported 
analytes are >5 times the RL 
in either sample and RPD 
>20%. 

One sample result <RL and a 
difference of ±2 times the RL. 

None. 

LCS At least one per analytical 
batch. 

All analytes within limits 
specified in Appendix A. 

Correct the problem, 
re-prepare, and 
reanalyze the LCS and 
all samples in the 
analytical batch. 

IPC (EPA314.0 only) Daily, before sample 
analysis. 

Conductance within 10% of 
original value (original value 
within 10% of MCT). 

Prepare fresh IPC 
solution. 

  PDA/H <25%, instrument 
response within 20% of 
expected response. 

Redetermined MCT or 
correct problem and 
reanalyze IPC. 

  Retention time shifts <5%, or 
overall retention time <80% of 
original recorded value. 

Correct problem, clean 
or replace column. 
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TABLE 5-7 
Calibration and QC Requirements for General Chemistry and Other Parametersa 
PG&E Program Quality Assurance Project Plan 

QC Check Frequency Criteria Corrective Action 

ICAL Verification 
(ICCS) (EPA314.0 
only) 

Daily, before sample 
analysis or when eluent is 
changed. 

Instrument response within 
25% of expected value 
using a standard at or below 
the RL. 

Correct problem then 
repeat ICAL. 

Pretreated Laboratory 
Reagent Blank 
(EPA314.0 only) 

Required in any analytical 
batch which includes 
samples that have been 
pretreated to reduce the 
common anion levels. 

Perchlorate must be ½ RL. Correct problem, 
re-prepare, and analyze 
method blank and all 
samples processed 
with the contaminated 
blank. 

Low-level MDL Check 
Standard (EPA314.0 
only) 

Weekly and with ICAL. Must meet QC acceptance 
criteria, 50 to 150% of its true 
concentration. 

Reanalyze low-level 
MDL check standard, if 
still out of criteria, 
repeat ICAL. 

aUnless calibration and QC requirements are specified for an individual method. 

Notes: 

ICCS = initial calibration check standard 

IPC  =  instrument performance check 

MCT  =  matrix conductivity threshold 

 

TABLE 5-8 
Calibration and QC Requirements for Hexavalent Chromium – SW7199 and EPA218.6 
PG&E Program Quality Assurance Project Plan 

QC Check Frequency Criteria Corrective Action 

Multipoint ICAL (a 
blank and at least five 
standards)  

Before initial sample 
analysis, when 
modifications are made to 
the analytical system, or 
when continuing calibration 
verification fails. 

Correlation coefficient of 
linear regression is 0.999. 

Correct the problem 
and repeat the ICAL. 

Second-source 
Calibration 
Verification 

Immediately following each 
ICAL. 

All analytes within 10% of 
expected value. 

Correct the problem 
and repeat ICAL. 

Calibration Blank  After every second-source 
or continuing calibration 
verification analysis. 

No analytes detected at or 
above the RL. 

Correct the problem, 
then reanalyze previous 
10 samples. 

Continuing Calibration 
Verification  

After every 10 samples and 
at the end of the analysis 
sequence. 

All analytes within 10% of 
expected value for SW7199 
and within 5% of expected 
value for EPA218.6. 

Recalibrate and 
reanalyze all samples 
since the last accept-
able continuing 
calibration verification. 

Low-level Calibration 
verification at the RL 
of 0.2µg/L  

Immediately following each 
ICAL. 

Result within 20% of 
expected value. 

Correct the problem 
and repeat ICAL. 

Duplicate Sample 
Injections (SW7199 
only) 

Every sample. RPD between injections must 
be <20%. 

Correct the problem, 
re-prepare, and 
reanalyze all associated 
samples. 
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TABLE 5-8 
Calibration and QC Requirements for Hexavalent Chromium – SW7199 and EPA218.6 
PG&E Program Quality Assurance Project Plan 

QC Check Frequency Criteria Corrective Action 

Method Blank At least one per analytical 
batch. 

No analytes detected at or 
above the RL. 

Correct the problem, 
re-prepare, and 
reanalyze all associated 
samples. 

MS One per 20 project-specific 
samples. 

All analytes within limits 
specified in Appendix A. 

None. 

Laboratory Sample 
Duplicate 

Once per analytical batch if 
MSD not performed. 

Concentration of reported 
analytes are >5 times the RL 
in either sample and RPD 
>20%. 

One sample result <RL and a 
difference of ±2 times the RL. 

None. 

LCS At least one per analytical 
batch. 

All analytes within limits 
specified in Appendix A. 

Correct the problem, 
re-prepare, and 
reanalyze the LCS and 
all samples in the 
analytical batch. 

pH Buffer Solution 
Modification 

As needed because of 
sample matrices that cause 
the analytical column to 
overload. All QC samples 
and analyses will use the 
modified buffered solution 
when needed. 

A modified pH-adjustment 
buffer that contains 10 times 
less ammonium sulfate 
(33 g/L) but the same 
concentration of ammonium 
hydroxide as the buffer 
prescribed in SW7199/ 
EPA218.6. 

None. 

MS Dilute and Spike 
(see Section 5.3.3.1) 

As directed in 
Section 5.3.3.1. 

Spike recovery 85 to 115% 
and peak within RT window.  

Dilute two aliquots 1:5, 
spike one with 1 g/L of 
hexavalent chromium 
and analyze the other 
unspiked. Continue the 
procedure using 
successively greater 
dilutions of two aliquots 
until RT and recovery 
criteria are met. 

Note: 
RT  =  retention time 

 
 



SECTION 5 METHOD QUALITY OBJECTIVES AND QUALITY ASSURANCE PROGRAM 

5-24 RDD/080980001 (NLH3753_PGE_QAPP_REV 2_FINAL.DOCX 
ES080612152907RDD 

TABLE 5-9 
Soil Preparation Method SW3060A for Method SW7199 
PG&E Program Quality Assurance Project Plan 

QC Check Frequency Criteria Corrective Action 

2.5 grams sample to a 
final volume of 100 ml 
must be used for each 
sample 

Each sample in the 
preparation batch. 

Follow method preparation for 
all samples, method blank, 
and QC samples. 

 

Method Blank One per preparation batch. No analytes detected at or 
above the RL. 

Correct the problem, re-
prepare, and reanalyze 
all associated samples. 

LCS One per preparation batch. Spike at concentration 
specified in method. 
Recovery range 80 to 120%. 

Correct the problem, re-
prepare, and reanalyze 
the LCS and all 
samples in the 
analytical batch. 

Soluble Matrix Spike  One per preparation batch. Spike at concentration 
specified in method. 
Recovery range 75 to 125%. 

None. 

Insoluble Matrix Spike  One per preparation batch. Spike at concentration 
specified in method. 
Recovery range 75 to 125%. 

None. 

Post Digestion Spike One per preparation batch. Spike at concentration 
specified in method. 
Recovery range 85 to 115%. 

None. 

 
 

TABLE 5-10 
Calibration and QC Requirements for Stable Isotopesa 
PG&E Program Quality Assurance Project Plan 

QC Check Frequency Criteria Corrective Action 

Instrument 
Standardization 

Daily, prior to sample 
analysis. 

Laboratory SOP. Perform instrument 
maintenance. 

Laboratory Sample 
Duplicate 

Every sample analyzed five 
times. 

Laboratory SOP. Perform instrument 
maintenance and 
reanalyze samples. 

a18O and deuterium 
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TABLE 5-11 
Calibration and QC Requirements for TPH, BTEX, Herbicides, and Dissolved Gases – SW8015B, SW8021B, SW8151A, 
and RSK-175S 
PG&E Program Quality Assurance Project Plan 

QC Check Frequency Criteria Corrective Action 

Multipoint ICAL 
(minimum 5 points) 

Prior to sample analysis, or 
when calibration verification 
fails. 

If the %RSD is 20%, the 
average RRF may be used 
for quantitation; otherwise 
use calibration curve with 
coefficient of correlation or 
determination 0.99. 

Correct the problem and 
repeat the ICAL. 

Continuing Calibration 
Verification  

At the start of each 
analytical sequence and 
after every 10 samples, 
and at the end of the 
sequence. 

Analytes within 15% of 
expected value. 

Correct the problem, 
recalibrate, and 
reanalyze all samples 
since the last 
acceptable continuing 
calibration verification. 

Method Blank At least one per analytical 
batch. 

No analytes detected at or 
above the RL. 

Correct the problem, 
re-prepare, and 
reanalyze all associated 
samples. 

Surrogate Spike Every standard, sample, 
method blank, MS/MSD, 
and LCS. 

All surrogates in samples, 
method blank, MS/MSD, and 
LCS within limits specified in 
Appendix A. 

Correct the problem and 
reanalyze (re-prepare if 
necessary). 

MS/MSD One set per 20 samples. Full target list spike required 
within limits specified in 
Appendix A. Not applicable 
for RSK-175. 

None. 

LCS At least one per analytical 
batch. 

Full target list spike required 
within limits specified in 
Appendix A. 

Correct the problem, 
re-prepare, and 
reanalyze the LCS and 
all samples in the 
analytical batch. 

Second Detector or 
Second Column 
Confirmation (does 
not apply to 
SW8015B or 
RSK-175) 

All samples with results 
above the RL objectives 
must be confirmed within 
the holding time. 

Confirmation to be done 
using a second detector, or 
second column of dissimilar 
phase and retention 
characteristics (or gas 
chromatography/mass 
spectrometry if sample 
concentration is sufficiently 
high). All calibration and QC 
acceptance criteria specified 
for primary analysis must be 
met in the confirmation 
analysis. 

Failure to perform 
confirmation will result 
in potential resampling 
and analysis at no cost 
to the project. 

Note: 
RRF = relative response factor 
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TABLE 5-12 
Calibration and QC Requirements for Pesticides and PCBs – SW8081A and SW8082 
PG&E Program Quality Assurance Project Plan 

QC Check Frequency Criteria Corrective Action 

Multipoint ICAL (minimum 
5 points) for single-response 
pesticides; single-point 
calibration for toxaphene and 
chlordane; multipoint 
calibration for Aroclors 1016 
and 1260 only, but include 
midpoint standard for all other 
Aroclors for pattern 
recognition; if a specific 
Aroclor is found in any 
sample, quantitation for that 
Aroclor must be done using 
5-point calibration 

Prior to sample analysis 
or when calibration 
verification fails. 

To use average RRF for 
quantitation of any analyte, 
% RSD must be 20%; 
otherwise use calibration 
curve with coefficient of 
correlation or determination 
0.99. 

Correct the problem and 
repeat the ICAL. 

Second-source calibration 
verification – pesticides and 
Aroclors 1016 and 1260 (or 
Aroclors identified in 
samples) 

Once for each 
multipoint ICAL. 

All analytes within 15% of 
expected value. 

Correct the problem, 
then recalibrate and 
reanalyze all samples 
since the last 
acceptable continuing 
calibration verification. 

Continuing calibration 
verification – pesticides and 
Aroclors 1016 and 1260 (or 
Aroclors identified in 
samples) 

At the start of each 
analytical sequence; 
after every 12 hours or 
10 samples, whichever 
is more frequent; and at 
the end of the 
sequence. 

All analytes within 15% of 
expected value. 

Correct the problem, 
then recalibrate and 
reanalyze all samples 
since the last 
acceptable continuing 
calibration verification. 

Endrin/DDT breakdown check 
(not applicable when 
analyzing for Aroclors/PCBs 
only) 

At start of each 12-hour 
period. 

Breakdown of either endrin 
or DDT 15%. 

Evaluate injector port 
and take corrective 
action; recalibrate and 
reanalyze affected 
samples if necessary. 

Method Blank At least one per 
analytical batch. 

No analytes detected at or 
above the RL. 

Correct the problem, 
re-prepare, and 
reanalyze all associated 
samples. 

Surrogate Spike Every standard, sample, 
method blank, 
MS/MSD, and LCS. 

At least one of the surro-
gates in samples, method 
blank, MS/MSD, and LCS 
within limits specified in 
Appendix A. 

Correct the problem and 
reanalyze (re-prepare if 
necessary). 

MS/MSD  One set per 20 project-
specific samples. 

Full target list spike 
required within limits 
specified in corresponding 
Appendix A. 

None. 

LCS  At least one per 
analytical batch. 

Full target list spike 
required within limits 
specified in corresponding 
Appendix A. 

Correct the problem, 
re-prepare, and 
reanalyze the LCS and 
all samples in the 
analytical batch. 
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TABLE 5-12 
Calibration and QC Requirements for Pesticides and PCBs – SW8081A and SW8082 
PG&E Program Quality Assurance Project Plan 

QC Check Frequency Criteria Corrective Action 

Second Column Confirmation All samples with results 
above the RL objectives 
must be confirmed 
within the holding time. 

Confirmation to be done 
using second column of 
dissimilar phase and 
retention characteristics (or 
gas chromatography/mass 
spectrometry if sample 
concentration is sufficiently 
high). All calibration and 
QC acceptance criteria 
specified for primary 
analysis must be met in the 
confirmation analysis. 

Failure to perform con-
firmation will result in 
potential resampling 
and analysis at no cost 
to the project. 

Note: 

DDT  =  dichloro-diphenyl-trichloroethane 

 
 

TABLE 5-13 
Calibration and QC Requirements for VOCs – SW8260B 
PG&E Program Quality Assurance Project Plan 

QC Check Frequency Criteria Corrective Action 

BFB Tuning Prior to ICAL and 
calibration verification 
(every 12 hours). 

Refer to criteria listed in the 
method. 

Retune instrument and 
verify. 

Multipoint ICAL 
(minimum 5 points) 

Prior to sample analysis, 
or when calibration 
verification fails. 

SPCCs average RRF 0.30a 
and %RSD for RRFs for CCCs 
30% and one of the following 
options: 

Correct the problem and 
repeat the ICAL. 

Option 1 

Linear – RSD for each analyte 
<15%. Use of the mean %RSD 
for all analytes 15% may not 
be used. 

Option 2 

Linear – least squares 
regression r 0.995. 

Option 3 

Nonlinear – coefficient of 
determination ≥0.99 
(6 standards to used for a 
second order; 7 standards to 
be used for a third order). 

Second-source 
Calibration 
Verification  

Once for each multipoint 
ICAL. 

All analytes within 25% of 
expected value. 

Correct the problem and 
repeat ICAL. 
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TABLE 5-13 
Calibration and QC Requirements for VOCs – SW8260B 
PG&E Program Quality Assurance Project Plan 

QC Check Frequency Criteria Corrective Action 

Continuing Calibration 
Verification 

At the start of each 
analytical sequence and 
every 12 hours thereafter. 

SPCCs average RF 0.30c 
and %D for RFs for CCCs 
20%. 

All other analytes within ±20% 
of expected value. 

Correct the problem, 
recalibrate, and reanalyze 
all samples since the last 
acceptable continuing 
calibration verification. 

Retention Time 
Window Calculated 
for Each Analyte 

Each analyte. Relative retention time of each 
analyte within ±0.06 relative 
retention time units of the 
ICAL. 

Not applicable (used for 
identification of analyte). 

Internal Standards Each sample and QC 
sample, method blank, 
MS/MSD and LCS. 

Continuing calibration 
verification retention time 
within 30 seconds from 
retention time of the ICAL 
midpoint standard. 

Sample retention time within 
30 seconds from retention 
time of the daily continuing 
calibration verification. 

Continuing calibration 
verification EICP area within –
50% to +100% of the internal 
standard responses in the 
ICAL midpoint standard. 

Sample EICP area within –
50% to +100% of the daily 
continuing calibration 
verification. 

Inspect mass 
spectrometer and gas 
chromatography for 
malfunctions; reanalyze 
all affected samples. 

Method Blank At least one per analytical 
batch. 

No analytes detected at or 
above the RL. 

Correct the problem, 
re-prepare, and reanalyze 
all associated samples. 

Surrogate Spike Every standard, sample, 
method blank, MS/MSD 
and LCS. 

All surrogates in samples, 
method blank and LCS within 
limits Appendix A. 

Correct the problem and 
reanalyze (re-prepare if 
necessary). 

MS/MSD  One set per 20 project-
specific samples. 

Full target list spike required 
within limits specified in 
Appendix A. 

None. 

LCS  At least one per analytical 
batch. 

Full target list spike required 
within limits specified in 
Appendix A. 

Correct the problem, 
re-prepare, and reanalyze 
the LCS and all samples 
in the analytical batch. 

aSPCC average RRF 0.10 for bromoform, chloromethane, and 1,1-dichloroethane. 

Notes: 
BFB =  bromofluorobenzene 
CCC = calibration check compounds 

EICP = extracted ion current profile SPCC 
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TABLE 5-14 
Calibration and QC Requirements for Semivolatile Organic Compounds – SW8270C 
PG&E Program Quality Assurance Project Plan 

QC Check Frequency Criteria Corrective Action 

DFTPP Tuning Prior to ICAL and calibration 
verification (every 12 hours). 

Refer to criteria listed in the 
method. 

Retune instrument and 
verify. 

Multipoint ICAL 
(minimum 5 points) 

Prior to sample analysis, or 
when calibration verification 
fails. 

SPCCs average RF 0.050 
and %RSD for RFs for CCCs 
30% and one of the following 
options: 

Correct the problem and 
repeat the ICAL. 

Option 1: 

Linear – RSD for each analyte 
<15%. Use of the mean %RSD 
for all analytes 15% may not 
be used. 

Option 2: 

Linear – least squares 
regression r 0.995. 

Option 3: 

Nonlinear – coefficient of 
Determination ≥0.99 
(6 standards to used for a 
second order; 7 standards to 
be used for a third order). 

Second-source 
Calibration 
Verification  

Once for each multipoint 
ICAL. 

All analytes within 25% of 
expected value. 

Correct the problem and 
repeat ICAL. 

Continuing 
Calibration 
Verification  

At the start of each 
analytical sequence and 
every 12 hours thereafter. 

SPCCs average RF 0.050 
and %D for RFs for CCCs 
20%. 

All other analytes within +20% 
of expected value. 

Correct the problem, 
recalibrate, and reanalyze 
all samples since the last 
acceptable continuing 
calibration verification. 

Retention Time 
Window Calculated 
for Each Analyte 

Each analyte. Relative retention time of each 
analyte within +0.06 relative 
retention time units of the 
ICAL. 

Not applicable (used for 
identification of analyte). 

Internal Standards Each sample and QC 
sample, method blank, 
MS/MSD and LCS. 

Continuing calibration 
verification retention time within 
30 seconds from retention 
time of the ICAL midpoint 
standard. 

Sample retention time within 
30 seconds from retention 
time of the daily continuing 
calibration verification. 

Continuing calibration 
verification EICP area within 
-50% to +100% of the internal 
standard responses in the 
ICAL midpoint standard. 

Inspect mass 
spectrometer and gas 
chromatography for 
malfunctions; reanalyze 
all affected samples. 
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TABLE 5-14 
Calibration and QC Requirements for Semivolatile Organic Compounds – SW8270C 
PG&E Program Quality Assurance Project Plan 

QC Check Frequency Criteria Corrective Action 

Sample EICP area within -50% 
to +100% of the daily 
continuing calibration 
verification. 

Method Blank At least one per analytical 
batch. 

No analytes detected at or 
above the RL. 

Correct the problem, 
re-prepare, and reanalyze 
all associated samples. 

Surrogate Spike Every standard, sample, 
method blank, MS/MSD and 
LCS. 

At least two surrogates per 
fraction in samples, method 
blank and LCS within limits 
specified in Appendix A. 

Correct the problem and 
reanalyze (re-prepare if 
necessary). 

MS/MSD One set per 20 project-
specific samples. 

Full target list spike required 
within limits specified in 
Appendix A. 

None. 

LCS At least one per analytical 
batch. 

Full target list spike required 
within limits specified in 
Appendix A. 

Correct the problem, 
re-prepare, and reanalyze 
the LCS and all samples 
in the analytical batch. 

Note: 

DFTPP = decafluorotriphenylphosphene 

 
 

TABLE 5-15 
Calibration and QC Requirements for Polynuclear Aromatic Hydrocarbons – SW8270C SIM 
PG&E Program Quality Assurance Project Plan 

QC Check Frequency Criteria Corrective Action 

DFTPP Tuning Prior to ICAL and calibration 
verification (every 12 hours). 

Refer to criteria listed in the 
method. 

Retune instrument and 
verify. 

Multipoint ICAL 
(minimum 5 points) 

Prior to sample analysis, or 
when calibration verification 
fails. 

SPCCs average RF 0.050 
and %RSD for RFs for CCCs 
30% and one of the following 
options: 

Correct the problem and 
repeat the ICAL. 

Option 1 

RSD for each analyte <15%. 

Option 2 

Least squares regression 
r 0.990. 

Option 3 

Nonlinear – Coefficient of 
Determination ≥0.99 
(6 standards to used for a 
second order; 7 standards to 
be used for a third order). 
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TABLE 5-15 
Calibration and QC Requirements for Polynuclear Aromatic Hydrocarbons – SW8270C SIM 
PG&E Program Quality Assurance Project Plan 

QC Check Frequency Criteria Corrective Action 

Second-source 
Calibration 
Verification  

Once for each multipoint 
ICAL. 

All analytes within 30% of 
expected value. 

Correct the problem and 
repeat ICAL. 

Continuing 
Calibration 
Verification  

At the start of each 
analytical sequence and 
every 12 hours thereafter. 

All analytes within ±20% of 
expected. 

Correct the problem, 
recalibrate, and reanalyze 
all samples since the last 
acceptable continuing 
calibration verification. 

Retention Time 
Window Calculated 
for Each Analyte 

Each analyte. Relative retention time of each 
analyte within +0.06 relative 
retention time units of the 
ICAL. 

Not applicable (used for 
identification of analyte). 

Internal Standards Each sample and QC 
sample, method blank, 
MS/MSD, and LCS. 

Continuing calibration 
verification retention time within 
30 seconds from retention 
time of the ICAL midpoint 
standard. 

Sample retention time within 
30 seconds from retention 
time of the daily continuing 
calibration verification. 

Continuing calibration 
verification EICP area within 
-50% to +100% of the internal 
standard responses in the 
ICAL midpoint standard. 

Sample EICP area within -50% 
to +100% of the daily 
continuing calibration 
verification. 

Inspect mass 
spectrometer and gas 
chromatography for 
malfunctions; reanalyze 
all affected samples. 

Method Blank At least one per analytical 
batch. 

No analytes detected at or 
above the RL. 

Correct the problem, 
re-prepare, and reanalyze 
all associated samples. 

Surrogate Spike Every standard, sample, 
method blank, MS/MSD and 
LCS. 

At least two surrogates in 
samples, method blank and 
LCS within limits specified in 
Appendix A. 

Correct the problem and 
reanalyze (re-prepare if 
necessary). 

MS/MSD  One set per 20 project-
specific samples. 

Full target list spike required 
within limits specified in 
Appendix A. 

None. 

LCS  At least one per analytical 
batch. 

Full target list spike required 
within limits specified in 
Appendix A. 

Correct the problem, 
re-prepare, and reanalyze 
the LCS and all samples 
in the analytical batch. 
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SECTION 6 

Data Reduction, Validation, and Reporting 

6.1 Laboratory Data Management 
Data reduction will be performed manually or by using appropriate computer software. 
Quantitation procedures specified for each method must be followed. If data reduction is 
performed manually, the documentation must include the formulas used. Computer 
software used for data reduction must have been previously verified by the laboratory for 
accuracy. Documentation of the software verification must be maintained in the laboratory. 
All data reduction documentation must allow re-creation of the calculations. 

All data will undergo a minimum of three levels of review at the laboratory prior to release. 
The analyst performing the tests shall initially review 100 percent of the data. After the 
analyst’s review has been completed, 100 percent of the data shall be reviewed 
independently by a senior analyst or by the section supervisor for accuracy, completeness 
and compliance with calibration, QC requirements, and holding times. Analyte 
identification and quantitation must be verified. Calibration and QC results will be 
compared with the applicable control limits. RLs should be reviewed to make sure they 
meet the project objectives. Results of multiple dilutions should be reviewed for consistency. 
Any discrepancies must be resolved and corrected. Laboratory qualifiers will be applied 
when there are nonconformances that could potentially affect data usability. These 
qualifiers must be properly defined as part of the deliverables. All issues that are relevant to 
the quality of the data must be addressed in a case narrative. The laboratory QC manager 
will review a minimum of 10 percent of data or deliverables generated for the PG&E 
Program against the project-specific requirements. A final data review will be conducted by 
the laboratory manager or client services representative to ensure that all required analyses 
were performed and that all documentation is complete. 

The hardcopy and electronic data deliverable (EDD) laboratory reports for all samples and 
analyses will contain the information necessary to perform data evaluation. 

The PG&E Program will request four types of deliverables from the laboratory, depending 
upon the DQOs of the individual project. The following is a synopsis of when it is 
appropriate to use each type deliverable: 

 Level 1. Appropriate for screening-level sampling results. Noncritical project decisions 
are made using this data. 

 Level 2. Appropriate for investigative sampling results that will be replaced with 
confirmatory data or results used for disposal purposes. Less critical project decisions 
are made using this data. 
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 Level 3. Appropriate for investigative, confirmatory, or closure results. Critical project 
decisions may be made using this data. 

 Level 4. Appropriate for investigative, confirmatory, or closure results. Critical decisions 
may be made using this data and should be used for projects that require a high degree 
of confidence in the accuracy of the data.  

Hardcopy deliverables (and a electronic copy in portable document format [PDF]), in 
summary format, equivalent to those specified in the latest versions of EPA Contract 
Laboratory Program Statements of Work for Organics and Inorganics Analyses are preferred. The 
laboratory data report should be organized in a format that facilitates identification and 
retrieval of data. Alternate reporting formats require approval from the program chemist or 
project chemist.  

A Level 1 report will include, at a minimum, the following information (when applicable): 

 Cover letter with the following information: 

 Title of report and laboratory unique report identification (e.g., sample delivery 
group number) 

 Project name and site location 

 Name and location of laboratory and second-site or subcontracted laboratory 

 Client name and address 

 Statement of authenticity and official signature and title of person authorizing 
release of the report 

 Table of contents 

 Summary of samples received that correlates field sample IDs with the laboratory IDs 

 Laboratory qualifier flags and definitions 

 Field identification number 

 Date received 

 Date prepared 

 Date analyzed (and time of analysis if the holding time is less than or equal to 48 hours) 

 Preparation and analytical methods 

 Result for each analyte (dry-weight basis for soils) 

 Percent solids results for soil samples 

 Dilution factor (provide both diluted and undiluted results when available) 

 Sample-specific RL adjusted for sample size, dilution/concentration 
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 Sample-specific MDL adjusted for sample size, dilution/concentration (when project 
objectives require reporting less than the RL) 

 Units of measure  

 Applicable flags for data associated with QC that are outside of control limits  

 CoC forms 

A Level 2 report will consist of all the elements included in a Level 1 deliverable plus 
the following: 

 Case narrative that addresses the following: 

 Sample receipt discrepancies (e.g., bubbles in VOA samples or temperature 
exceedances) 

 Descriptions of all nonconformances in the sample receipt, handling, preparation, 
analytical and reporting processes, and the corrective action taken for each 
occurrence 

 Identification and justification for sample dilution 

 Serial dilution recoveries, if applicable (required in hardcopy format only) 

 Postdigestion spike recoveries, if applicable (required in hardcopy format only) 

 Surrogate %Rs 

 MS/MSD and LCS spike concentrations, native sample results, spiked sample results, 
%R, and RPDs between the MS and MSD results; associated QC limits must also be 
provided 

 Method blank results 

 Analytical batch reference number that cross references samples to QC sample analyses 

 Completed sample receipt checklist 

A Level 3 report will consist of all the elements included in Level 1 and 2 reports plus the 
following: 

 Analytical sequence or laboratory run log that contains sufficient information to 
correlate samples reported in the summary results to the associated method QC 
information, such as initial and continuing calibration analyses 

 Confirmation results 

 Calibration blank results for inorganic analyses (required in hardcopy format only) 

 ICP and ICP/MS interference check sample results that include true concentrations, 
measured concentrations, and the calculated %R of the elements included (required in 
hardcopy format only) 

 Method of standard addition results, if applicable (required in hardcopy format only) 
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 Internal standard recovery and retention time information, as applicable 

 ICAL summary, including standard concentrations, response factors, average response 
factors, RSDs or correlation coefficients, and calibration plots or equations, if applicable 
(required in hardcopy format only) 

 Continuing calibration verification summary, including expected and recovered 
concentrations and percent differences (required in hardcopy format only) 

 Instrument tuning and mass calibration information for gas chromatography/ mass 
spectrometry and ICP/MS analyses 

 Any other method-specific QC sample results 

A Level 4 report will include all elements for Levels 1 through 3 and all of the associated 
raw data. It is imperative that the relative scale used for all chromatographic and other 
instrument data be supplied in a scale that facilitates review from hardcopy. Enlargements 
of sufficient size and clarity for complex areas of sample chromatograms will be provided. 
Additional information to be supplied includes the following: 

 Sample preparation logs that include the following: 

 Preparation start and end times 
 Beginning and ending temperatures (e.g., water baths and digestion blocks) 

 Each algorithm and an example calculation for at least one sample for each matrix 
analyzed 

 Reconstructed total ion chromatograms or selected ion current profiles for each sample 
(or blank) analyzed and mass spectra(s) for each compound identified including the 
following: 

 Raw compound spectra 

 Enhanced or background spectra 

 Laboratory generated library spectra (for tentatively identified compounds, provide 
the reference mass spectra from software spectra library) 

 Ion ratio information for dioxin/furan methods 

6.2 Hardcopy and Electronic Deliverables 
Within the timeframe specified in the laboratory statement of work, contract, or purchase 
order from sample receipt, the laboratory shall deliver two hardcopies and one PDF of doc-
umentation, as specified in this QAPP. In addition, the laboratory shall deliver one electronic 
copy of the data (i.e., EDD), as specified in the format described in Table 6-1 (or as directed in 
the project-specific addendum), on CD-ROM or by e-mail (in ASCII format) within the same 
timeframe (LabSpec-7 format [see Table 6-1]). 

All electronic data files shall match the final hardcopy results. CH2M HILL requires receipt 
of final hardcopy results with electronic files. 
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All raw data will be maintained in the laboratory and will be available upon request, if not 
required by the project-specific deliverable. Complete documentation of sample preparation 
and analysis and associated QC information will be maintained in a manner that allows 
easy retrieval if additional validation or information is required. Appropriate back-up 
procedures must be implemented by the laboratory for data that are stored electronically. 
All data generated using gas chromatography/ mass spectrometry must be maintained on 
COD-ROM or equivalent format and provided to CH2M HILL upon request. All 
documentation must be retained for a minimum of 5 years after data acquisition.  

The primary responsibility for implementing these procedures in the laboratory will reside 
with the laboratory manager or equivalent. The laboratory manager will approve laboratory 
reports before submittal. 

6.3 Data Validation and Verification 
Depending on the project-specific objectives, the analytical results of the data collection 
effort will be validated by CH2M HILL. In general, there will be different levels of 
validation employed for the PG&E Program that correspond to the reports described in 
Section 6.1. In some instances a Level 3 or Level 4 data package may be obtained from the 
laboratory, but only a Level 1 or Level 2 validation may be conducted. Specific validation 
levels will be identified in the site-specific SAP or QAPP addendum. Validation of Levels 1 
through 4 will always be performed by the project chemist or designee. The levels are 
summarized as follows: 

Level 1 Import the laboratory results into the project database; use automated data 
validation (AutoDV), as applicable, to the project database. Verify that samples 
were analyzed by the methods requested, and review the data for outliers and 
anomalies. Prepare a brief summary validation report. 

Level 2 Import the laboratory results into the project database; use AutoDV as 
applicable, to the project database. Verify that samples were analyzed by the 
methods requested, review the laboratory case narrative for events in the 
laboratory that affect the accuracy or precision of the data, review QC indicator 
data, and perform a cursory review of the data. Prepare a summary validation 
report. 

Level 2B Import the Laboratory results into the project database; use AutoDV, as 
applicable, to the project database. Verify that samples were analyzed by the 
methods requested, review the laboratory case narrative for events in the 
laboratory that affect the accuracy or precision of the data, review QC indicator 
data, and perform a cursory review of the data. Review specific raw data, as 
specified in the QAPP addendum, and compare the current data with historical 
data. Prepare a summary validation report. 

Level 3 Import the laboratory results into the project database; use AutoDV, as 
applicable, to the project database. Validate the analytical data, as described in 
the following sections, without reviewing any raw data or analyte verification. 
Prepare a summary validation report. 
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Level 3B Import the laboratory results into the project database; use AutoDV, as 
applicable, to the project database. Validate the analytical data as described in 
the following sections with review of specific raw data, as specified in the QAPP 
addendum, and compare the current data with historical data. Prepare a 
summary validation report.  

Level 4 Import the laboratory results into the project database; use AutoDV, as 
applicable, to the project database. Validate analytical data as described in the 
following sections, including a review of the analytical raw data, and compare 
the current data with historical data. Prepare a summary validation report. 

6.4 Level 3 and 4 Validation Procedures 
Personnel involved in the data validation function will be independent of any data 
generation effort. The project chemist will have responsibility for oversight of the data 
validation effort. Data validation will be performed when the final data packages are 
received from the laboratory. Data validation will be performed on an analytical batch basis 
within each analytical report using the summary results of calibration and laboratory QC 
and the results from associated field samples. Data packages will be reviewed for all 
constituents of concern. Raw data will be reviewed when deemed necessary by the project 
chemist or as specified in QAPP addenda. Data validation procedures will include the 
following: 

 Review of the data package for completeness 

 Review of CoC records for discrepancies that might degrade data quality 

 Review for compliance with holding time and QC frequency requirements 

 Evaluation of all calibration and QC summary results against the project requirements 

 Verification of analyte identification and calculations for at least 10 percent of the data 

 Qualification of the data using appropriate qualifier flags, as necessary, to reflect data 
usability limitations 

 Initiation of corrective actions, as necessary, based on the data review findings 

Data validation will be patterned after the Contract Laboratory National Functional Guidelines 
for Inorganic Data Review (EPA, 2002) and Contract Laboratory National Functional Guidelines 
for Organic Data Review (EPA, 1999), substituting the calibration and QC requirements 
specified in this QAPP for those specified in the guidelines. The national functional 
guidelines will primarily be used as a guidance document for the application of data 
qualification criteria. The level of validation will be defined in the SAP or QAPP addendum. 

The flagging criteria presented in Tables 6-2 and 6-3 will be used; the qualifier flags are 
defined in Table 6-4. Qualifier flags, if required, will be applied to the electronic sample 
results. A summary table of the data qualifications will be provided in the validation report. 
If multiple flags are required for a result, the most severe flag will be applied to the 
electronic result. The hierarchy of flags, from the most severe to the least severe, will be as 
follows: R, UJ, J, U.  
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A validation report will be generated for each method and sample delivery group. A copy 
of the validation report will be retained with the data package in the project chemistry file. 
The project chemist will be notified of any significant data quality problems. 
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TABLE 6-1A 
Data Guidelines for Electronic Data Deliverables 
PG&E Program Quality Assurance Project Plan 

Field 
Number 

Field 
Name 

Data 
Type 

Data 
Length Requirement Valid Valuesa Description and Comments 

1 VersionCode Text 15 R Yes Code identifying the version of the EDD deliverable. 

2 LabName Text 10 R Yes Identification code for the laboratory performing the work. This value is 
used to distinguish between different facilities. 

3 SDG Text 15 R No Sample delivery group designation; always populated for all samples, 
including QC. 

4 FieldID Text 30 R No Client sample ID as appears on CoC forms with optional laboratory-
assigned suffixes or prefixes to make it unique. If the sample ID on the 
CoC form and the prefix or suffix is more than 20 characters, abbreviate 
the value but make it unique. For laboratory QC samples (e.g., method 
blanks and laboratory control samples), use a unique laboratory sample ID. 

5 NativeID Text 30 R No Client sample ID, exactly as on CoC forms. No prefix or suffix allowed in 
client sample IDs. Used to identify the native sample from which other 
samples are derived (e.g., QAQCType = LR, MS, or SD). For laboratory 
QC samples (i.e., method blanks and laboratory control samples), use the 
FieldID value that was assigned. However, for laboratory blank spike 
duplicate samples, use the FieldID value that was assigned to the 
associated laboratory blank spike sample. 

6 QAQCType Text 2 R Yes The code for the sample type. Any field sample that is not used as 
laboratory QC and is not otherwise marked on the CoC forms should have 
the designation of “N” (normal field sample). No suffix allowed (i.e., do not 
add numbers as suffixes to the QAQCType values as called for in the 
ERPIMS guidelines).  

If all analyses for a given sample are diluted, the first dilution should be 
designated as the normal sample. If more dilutions are required, the next 
dilution should be designated as the first true dilution with a QAQCType 
value of “LR” and a LRType value of “DL” (see LRType,). 
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TABLE 6-1A 
Data Guidelines for Electronic Data Deliverables 
PG&E Program Quality Assurance Project Plan 

Field 
Number 

Field 
Name 

Data 
Type 

Data 
Length Requirement Valid Valuesa Description and Comments 

7 LRType Text 3 C Yes This is the code for laboratory replicate sample type. Values are as follows:  

 Blank (if QAQCType value is not LR) 
 DL (dilution) 
 RE (re-analysis) 
 D (inorganic duplicate) 
 CF (confirmation) 

For multiple dilutions or reanalyses of the same sample, append the 
replicate number after the LRType value (e.g., RE, RE2, and RE3). 

8 Matrix Text 5 R Yes Sample matrix code. Valid values are as follows: “AIR”, “WATER”, or 
“SOIL” unless otherwise provided by the project data manager and marked 
on CoC forms. The use of other terms ( e.g., “liquid” or “solid”) for 
laboratory QC is not allowed. 

9 LabSampleID Text 12 R No Laboratory sample ID assigned by the laboratory. Prefix or suffix is 
allowed. Dilutions or re-extractions are noted here. For example, 
“D97-11111RE” is acceptable. 

10 AnalysisMethod Text 20 R Yes Analysis method code. This is the ID of the analytical method performed on 
the sample. For example, “SW8260A.” Generic names such as “EPA” 
should not be used.  

11 ExtractionMethod Text 20 R Yes Preparation method code. A value in this field is required. If the preparation 
is described in the method, use “METHOD”. If there is no separate 
preparation required, use “NONE”. Total and dissolved metal analyses are 
differentiated by the value in this column. Total, TCLP, and SPLP analyses 
are differentiated by the value in the LeachMethod column (see below). 

12 SampleDate Date  C No Date of sample collection. A value is required for all samples sent to the 
laboratory and samples derived from those samples. Format = 
mm/dd/yyyy. 

13 SampleTime Time  C No Time of sample collection. A value is required for all samples sent to the 
laboratory and samples derived from those samples. Twenty-four-hour 
format (hh:mm). 

14 ReceiveDate Date  C No Date of sample receipt in the laboratory. A value is required for all samples 
sent to the laboratory and samples derived from those samples. Format = 
mm/dd/yyyy. 
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TABLE 6-1A 
Data Guidelines for Electronic Data Deliverables 
PG&E Program Quality Assurance Project Plan 

Field 
Number 

Field 
Name 

Data 
Type 

Data 
Length Requirement Valid Valuesa Description and Comments 

15 ExtractDate Date  C No Date of sample preparation (extraction or digestion). A value is required if 
the ExtractionMethod field value is other than “NONE”. Format = 
mm/dd/yyyy 

16 ExtractTime Time  C No Time of sample preparation. A value is required if the ExtractionMethod 
field value is other than “NONE”. Twenty-four-hour format (hh:mm). 

17 AnalysisDate Date  R No Date of sample analysis. A value is required for all records. Format = 
mm/dd/yyyy 

18 AnalysisTime Time  R No Time of sample analysis. A value is required for all records. Twenty-four-
hour format (hh:mm). 

19 PercentSolids Number  R No Percent solids within the sample; should be zero for water samples. 

20 LabLotCtlNum Text 10 C No ID for an autonomous group of environmental samples and associated QC 
samples prepared together. For example, the value can be a digestion or 
extraction batch ID. If there is no separate extraction or preparation 
performed, the field is left blank. 

21 CAS Text 20 R No CAS registry number of analyte, if available. 

22 ParamID Text 12 R Yes Parameter ID code for the parameter listed in the Analyte field. 

23 Analyte Text 60 R No Name of analyte, chemical name. 

24 Result Text 10 R No Result of the analysis. Surrogate analytes are reported in units of percent. 
All others are reported in sample concentration units. If undetected, report 
the adjusted MDL or adjusted RL, depending on the project. (Reported as 
a text field to preserve significant figures.) 

25 ExpectedValue Number  C No Report “100” for surrogates; report “0” for blanks; spike level plus parent 
result for LCS, and MS/MSD; parent value for laboratory duplicate. 

26 Units Text 10 R Yes Units of measure used in the analysis. Report “PERCENT” for surrogate 
analytes; report concentration units for all others. 

27 Dilution Number  R No Total dilution reported in the analysis. Default value is “1”. This value 
reflects changes to sample preparation amounts as defined by the method 
(e.g., less sample used for standard VOC analysis). 
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TABLE 6-1A 
Data Guidelines for Electronic Data Deliverables 
PG&E Program Quality Assurance Project Plan 

Field 
Number 

Field 
Name 

Data 
Type 

Data 
Length Requirement Valid Valuesa Description and Comments 

28 MDL Number  C No Minimum detection limit adjusted for preparation and dilution. This value 
may be the method detection limit or the instrument detection limit, 
depending on the method and the project requirements. This value is not 
adjusted for percent moisture. 

29 RL Number  C No Reporting limit adjusted for preparation and dilution. Value is not adjusted 
for percent moisture. Equivalent to PQL. 

30 LabQualifier Text 6 R No Laboratory qualifier for the results, as reported on the hardcopy. Use “=” as 
first (or only) qualifier value for detected results if there are no other 
qualifiers for the result. 

31 Surrogate Text 1 R Yes If the chemical is a surrogate = Y; if not = N. 

32 Comments Text 240 O No Comment field. 

33 ParValUncert Text 16 C No Radiological parameter value uncertainty. 

34 Recovery Number  C No Percent recovery for MS, SD, LCS, LCSD, and surrogate compounds. 

35 LowerControlLimit Number  C No Lower control limit value for spiked compounds, expressed in units of 
percent. A value in this field is required if there is a value in the Recovery 
field (Field 34). 

36 UpperControlLimit Number  C No Upper control limit value for spiked compounds, expressed in units of 
percent. A value in this field is required if there is a value in the Recovery 
field (Field 34). 

37 Basis Text 1 R Yes Weight basis for soil (or solid) sample analysis; D = dry-weight basis, 
W = wet-weight basis, and X = not applicable. 

38 ConcQual Text 1 R Yes Concentration qualifier. Use “=” for detects, “J” for estimated value (value 
between detection limit and reporting limit), “U” for undetected result, and 
“E” for exceeded result. 

39 MDLAdjusted Number  C No Minimum detection limit adjusted for preparation, dilution and percent 
moisture. See the description of the MDL field (Field 28) for an 
explanation of the contents of this field. 

40 RLAdjusted Number  C No Reporting limit adjusted for preparation, dilution and percent moisture. 
Equivalent to PQL 
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TABLE 6-1A 
Data Guidelines for Electronic Data Deliverables 
PG&E Program Quality Assurance Project Plan 

Field 
Number 

Field 
Name 

Data 
Type 

Data 
Length Requirement Valid Valuesa Description and Comments 

41 SampleDescription Text 30 C No Full sample ID as it appears on CoC forms. In some cases, this may be the 
name of the sampling location instead of the sample. Required for all 
samples that are either collected in the field and specified on CoC forms, 
or derived from samples that are collected in the field and specified on 
COC forms. 

42 LeachMethod Text 20 R Yes Analytical method used for leaching the sample; applies to TCLP, SPLP, or 
other leaching or pre-extraction leaching procedures. Use “NONE” if the 
sample was not leached. 

43 LeachDate Date  C No Date that the leaching method was performed (use the start date for 
multidate leaching procedures). Value is required if the LeachMethod field 
value is other then “NONE”. Format = mm/dd/yyyy. 

44 LeachTime Time  C No Time that the leaching procedure started. Value is required if the 
LeachMethod field value is other then “NONE”. Twenty-four-hour format 
(hh:mm). 

45 LeachLot Text 10 C No ID of an autonomous group of environmental samples and associated QC 
samples leached at the same time. Value is required if the LeachMethod 
field value is other then “NONE”. If the sample was not leached, the field is 
left blank. 

46 AnalysisLot Text 10 R No ID of an autonomous group of environmental samples and associated QC 
samples analyzed together. A value in this field is required (i.e., it should 
not be blank). 

47 CalRefID Text 10 C No ID of a group of environmental and QC samples linked by a common set of 
calibration records. All results with the same CalRefID value will have had 
the same initial calibration run. 

aFor a list of valid values see Table 6-1B. 

Notes: 
The EDD file from the laboratory will be a comma-delimited ASCII file in the format listed above. There will be one EDD file per hardcopy report and the filename of the 
EDD file will be in the format REPORTID.csv, where REPORTID is the hardcopy report ID of sample delivery group. 
C = Conditionally Required 
EPRIMS = Environmental Restoration Program Information Management System 
R = Required 
 



SECTION 6 DATA REDUCTION, VALIDATION, AND REPORTING 

RDD/080980001 (NLH3753_PGE_QAPP_REV 2_FINAL.DOCX 6-13 
ES080612152907RDD 

 

TABLE 6-1B 
Values for Data Guidelines for Electronic Data Deliverables 
PG&E Program Quality Assurance Project Plan 

Field Name Valid Values Meaning 

VersionCode 4.20AFCEE3 Format 4.20, AFCEE data values. LabQualifier field contains the 
laboratory qualifier values defined in the AFCEE QAPP, Version 3.0. 

VersionCode 4.20EPACLP Format 4.20, EPA data values. LabQualifier field contains the standard 
EPA CLP laboratory qualifiers. 

QAQCType N Normal, environmental sample 

QAQCType LB Laboratory method blank 

QAQCType MS Laboratory matrix spike sample 

QAQCType SD Laboratory matrix spike duplicate 

QAQCType LR Laboratory replicate (dilution, re-analysis, duplicate) 

QAQCType BS Laboratory method blank spike 

QAQCType BD Laboratory method blank spike duplicate 

LRType DL First dilution sample 

LRType DL2 Second dilution sample 

LRType DL3 Third dilution sample 

LRType RE First re-analysis/re-extraction sample 

LRType RE2 Second re-analysis/re-extraction sample 

LRType RE3 Third re-analysis/re-extraction sample 

LRType D Inorganic duplicate sample 

LRType CF First confirmation analysis sample 

LRType CF2 Second confirmation analysis sample 

LRType CF3 Third confirmation analysis sample 

AnalysisMethod SW8260A Volatiles by method 8260A in EPA SW846. 

AnalysisMethod SW8270 Semivolatiles by method 8270 in EPA SW846. 

AnalysisMethod SW6010 ICP metals by method 6010 in EPA SW846. 

AnalysisMethod SW7060 GFAA arsenic by method 7060 in EPA SW846. 

ExtractionMethod FLDFLT Field filtration for dissolved metals analysis 

ExtractionMethod C3050 CLP-modified SW3050 acid digestion for metals analysis in soil samples. 

ExtractionMethod SW1311 TCLP extraction 

ExtractionMethod DISWAT Distilled water extraction for analytes in soil samples. 

ExtractionMethod SW3510 Separatory funnel extraction 

ExtractionMethod SW3540 Soxhlet extraction 

ExtractionMethod TOTAL Digestion of unfiltered waters for total metals analysis 
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TABLE 6-1B 
Values for Data Guidelines for Electronic Data Deliverables 
PG&E Program Quality Assurance Project Plan 

Field Name Valid Values Meaning 

ParamID ACE Acetone 

ParamID AS Arsenic 

ParamID BHCGAMMA gamma-BHC (Lindane) 

ParamID BZ Benzene 

ParamID CDS Carbon disulfide 

ParamID PB Lead 

ParamID PHENOL Phenol 

ParamID SE Selenium 

ParamID TCE Trichloroethene 
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TABLE 6-2 
Flagging Conventions for Organic Methods 
PG&E Program Quality Assurance Project Plan 

Quality Control Check Evaluation Flag Samples Affected 

Holding Time Holding time exceeded for extraction or analysis J = positive results; UJ = nondetects Sample 

Holding time exceeded by a factor of two J = positive results; R = nondetects 

Sample Preservation SW8260B Sample not preserved J = positive results; UJ = nondetects Sample 

Sample Integrity SW8260B Bubbles in VOA vial used for analysis  J = positive hits; UJ = nondetects  Sample 

Temperature  >6C J = positive results; UJ = nondetects  All samples in same cooler 

ICAL RRF <0.050, <0.010 for poor responders (SW8260B 
and SW8270C) 

J = positive results, R = nondetects All associated samples in 
analysis batch 

%RSD >20.0% (SW8260B and SW8270C), or >20% 
(SW8015B, SW8081A, SW8082, and SW8151A), 
AND calibration curve not used; OR calibration curve 
used, but with coefficient of correlation or 
determination <0.99  

J = positive results, UJ = nondetects 

Calibration Verification (second-
source and continuing 
calibration verification)  

RRF <0.050, <0.010 for poor responders (SW8260B 
and SW8270C) 

J = positive results, R = nondetects All associated samples in 
analysis batch 

%D >25.0% (SW8260B and SW8270C) or >15% 
(SW8015B, SW8081A, SW8082, SW8151A 

J = positive results, UJ = nondetects 

 %R >UT J = positive results All associated samples in 
analytical batch 

 %R <LT J = positive results, UJ = nondetects  

Laboratory Control Sample  %R >UT J = positive results All samples in preparation 
batch %R< LT J = positive results, UJ = nondetects 

%R <10% J = positive results; R = nondetects 

Calibration Blank 

Method Blank 

Convert blank concentration to soil units, if 
applicable; multiply the highest blank concentration 
by five  

U = positive sample results <5x 
highest blank concentration 

All samples in preparation 
batch or analytical batch, 
whichever one applies, 
associated with method 
blank or calibration blank 
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TABLE 6-2 
Flagging Conventions for Organic Methods 
PG&E Program Quality Assurance Project Plan 

Quality Control Check Evaluation Flag Samples Affected 

Equipment Blank 

Field Blank 

Ambient Blank 

All samples, same site, 
matrix and date (water) or 
all samples, same site, 
matrix (soil) associated 
with equipment blank 

Trip Blank  All samples shipped in the 
same cooler as the trip 
blank 

MS/MSD    

 %R %R >UT  J = positive results MS analytes in parent 
sample and field duplicate, 
if any. 

%R <LT  J = positive results; UJ = nondetects 

%R <10% J = positive results; R = nondetects 

 RPDs RPD >UT J = positive results MS analytes in parent 
sample and field duplicate, 
if any. 

Surrogates    

SW8260B; SW8015B; 
SW8015B SW8081 SW8082; 
SW8151A; SW8310, 
SW8270CSIM 

%R >UT J = positive results  All analytes in sample 

%R <LT and none <10% J = positive results; UJ = nondetects 

%R <10% J = positive results; R = nondetects 

SW8270C 2 or more surrogates in same fraction with %R >UT J = positive results  All analytes in same 
fraction in sample 2 or more surrogates in same fraction with %R <LT 

but not <10% 
J = positive results; UJ = nondetects 

2 or more surrogates in same fraction with %R <LT 
and <10% 

J = positive results; R = nondetects 

  

  

Internal Standards (SW8260B; 
SW8270C, SW8270CSIM) 

Area >UT J = positive results; UJ = nondetects Associated analytes in 
sample Area <LT but not <10% J = positive results;  

Area <10% J = positive results; R = nondetects 
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TABLE 6-2 
Flagging Conventions for Organic Methods 
PG&E Program Quality Assurance Project Plan 

Quality Control Check Evaluation Flag Samples Affected 

Field Duplicates Concentration of reported analytes are >5 times the 
RL in either sample and RPD >UT (30% for water 
samples; 50% for soil samples) 

J = positive results Field duplicate pair 

One or both sample results <5 times the RL and a 
difference of ±2 times the RL for water (±4 times for 
soil). 

J = positive; UJ = nondetect  

Confirmation (SW8015B; 
SW8021B,SW8081A; 
SW8151A;) 

RPD between primary and confirmation results > 
25% 

J = positive results Sample 

Notes:  

All QA/QC criteria are included in Tables 5-3 through 5-15 and Appendix A and will be used for validation criteria. 

Organic methods include SW8015B, SW8081A, SW8082, SW8151A, SW8260B, SW8270C, and SW8270C SIM. 

Spike recovery limits do not apply when sample concentration exceeds the spike concentration by a factor of four or more. 

For methods requiring confirmation, the qualifications apply to primary analysis results (either of the two columns/detectors may be designated as the primary 
column/detector). 

Where one MS recovery meets acceptance criteria and the other MS of the pair does not, professional judgment may be used to determine if the parent sample 
should be qualified for matrix effects by comparing the MS recoveries to other QC results within the batch or sample site. 

Qualifier may not apply in cases where a surrogate coelutes with a nontarget analyte. 

Qualifier may not apply in cases where low surrogate recoveries are due to sample dilution. 
< = less than 
> = greater than 
%R = percent recovery 
LT = lower tolerance 
UT = upper tolerance 
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TABLE 6-3 
Flagging Conventions – Minimum Data Evaluation Criteria for Inorganic Methods 
PG&E Program Quality Assurance Project Plan 

Quality Control Check Evaluation Flag Samples Affected 
Holding Time Holding time exceeded for extraction, 

digestion, or analysis 
J = positive results; R = nondetects for 
mercury; UJ = nondetects for all other 
analytes 

Sample  

Holding time for digestion or analysis 
exceeded by a factor of two 

J = positive results; R = nondetects 

Sample Preservation Sample preservation requirements not 
met (If sample preservation was not 
done in the field, but was performed at 
the laboratory upon sample receipt, no 
flagging is required) 

J = positive results; R = nondetects Sample 

Temperature  >6C ( not applicable to metals except 
mercury) 

J = positive results; UJ = nondetects Samples in same cooler 

ICAL (Multipoint only) Correlation coefficient 0.995 J = positive; UJ = nondetects All associated samples in analytical batch 

Calibration verification (ICAL 
verification, continuing calibration 
verification) 

%R >UT J = positive results All associated samples in analytical batch 

%R <LT J = positive results, UJ = nondetects 

Interference check sample 
(SW6010B/SW6020 only) 

%R >UT J = positive results All associated samples in analytical batch 

 %R <LT J = positive results; UJ = nondetects 

 

 

Laboratory Control Sample %R >UT J = positive results All samples in preparation batch 

%R <LT J = positive results; UJ = nondetects 

%R <10% J = positive results; R = nondetects 

Calibration Blank (ICB,CCB) 

Method Blank 

Multiply the highest blank 
concentration by five 

U = positive sample results <5x highest 
blank concentration 

All samples in preparation batch or analytical 
batch, whichever one applies, associated with 
method blank or calibration blank 

Equipment Blank All samples, same site, matrix and date  

MS/MSD %R >UT 

%R <LT 

J = positive results 

J = positive results; UJ = nondetects 

MS analytes in parent sample and field 
duplicate if applicable  

%R <10% J = positive results; R = nondetects 

 RPD >UT J = positive results  



 

RDD/080980001 (NLH3753_PGE_QAPP_REV 2_FINAL.DOCX 6-19 
ES080612152907RDD 

TABLE 6-3 
Flagging Conventions – Minimum Data Evaluation Criteria for Inorganic Methods 
PG&E Program Quality Assurance Project Plan 

Quality Control Check Evaluation Flag Samples Affected 

MS Dilute and Spike for hexavalent 
chromium by Methods SW7199 or 
EPA218.6 (see Section 5.3.3.1) 

Spike recovery 85-115% and peak 
within recovery time window. If criteria 
are not met, the laboratory is required 
to dilute two aliquots 1:5, spike one 
with 1 g/L of hexavalent chromium 
and analyze the other unspiked. 
Continue the aforementioned 
procedure using successively greater 
dilutions of two aliquots until recovery 
time and recovery criteria are met. 

Choose the dilution where the RT/recovery 
criteria are met. 

If RT/recovery criteria are met at a 1:1 
dilution, data qualification is not required for 
detected or nondetected results. 

If RT/recovery criteria met at dilution greater 
than a 1:1, elevate the RL for nondetected 
results and qualify the data U at a level 
equal to the RL multiplied by the dilution 
factor of the acceptable analysis (apply 
ValAdj validation reason). 

If RT/recovery criteria are not met: 

a) Analysis performed only at a 1:1 dilution: 

J positive results (apply LabA&P validation 
reason) 

UJ or R nondetects determined in 
conjunction with Project Chemist (apply 
LabA&P validation reason) 

b) Analysis performed at subsequent 
dilutions and criteria are still not met: 

J flag positive apply LabA&P validation 
reason) 

Elevate RL - UJ or R nondetects, 
determined in conjunction with project 
chemist (apply LabA&P validation reason)  

Sample 

Post digestion Spikes/Recovery Test 
(Metals only)  

(Step 1 -  following MS/MSD, 

only required if the MS/MSD fails) 

Spike results indicate performance of 
Dilution Test required (i.e. MS/MSD 
Failed), but Dilution Test not done. 

J = positive results, UJ = nondetects All samples in digestion batch if Dilution test 
not performed 

 %R >UT J = positive  

 %R <LT J = positive results, UJ = nondetects  
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TABLE 6-3 
Flagging Conventions – Minimum Data Evaluation Criteria for Inorganic Methods 
PG&E Program Quality Assurance Project Plan 

Quality Control Check Evaluation Flag Samples Affected 

Dilution Test   

(Step 2 -  following Post digestion 
spike, only required if the PDS fails) 

If concentration is >25 times the RL 
and percent difference >UT 

J = positive results 

UJ = nondetects 

Analytes in parent sample if analytical spike 
not performed 

MSA (GFAA only) for samples where 
postdigestion spike (performed as a 
result of unacceptable serial dilution) 
fails 

r <0.995 J = positive results Sample 

Field Duplicates 

Laboratory Sample Duplicates 

Concentration of reported analytes are 
>5 times the RL in either sample and 
RPD >20%  

J = positive results Field duplicate pair 

One or both sample results <5 times 
the RL and a difference of ±2 times 
the RL  

J = positive results; UJ = nondetects  

Notes: 
< = less than 
> = greater than 

All QA/QC criteria are included in Tables 5-3 through 5-15 and Appendix A and will be used for validation criteria.  

Spike recovery limits do not apply when sample concentration exceeds the spike concentration by a factor of four or more. 
CCB = continuing calibration blank 
ICB = Initial calibration blank 
LabA&P = laboratory accuracy and precision criteria not met 
LT = lower tolerance 
MSA = method of standard addition 
UT = upper tolerance 
ValAdj = Value reported by laboratory adjusted because of matrix issues. 
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TABLE 6-4 
Qualifier Flag Definitions 
PG&E Program Quality Assurance Project Plan 

Flag Definition 

J Analyte was present but reported value may not be accurate or precise. 

R The result has been rejected. 

U Analyte was analyzed for but not detected at the specified detection limit. 

UJ Analyte was not detected above the detection limit objective; however, the reported detection limit is 
approximate and might not represent the actual limit of quantitation necessary to accurately and 
precisely measure the analyte in the sample. 
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SECTION 7 

Performance Evaluations 

To assess sample and data collection procedures, performance evaluations will be 
conducted that include of technical systems audits and performance audits. 

7.1 Technical Systems Audits 

7.1.1 Laboratory Audits 
The laboratories participating in the data collection effort will be prequalified by the project 
management teams. A surveillance audit program that requires routine technical system 
audits will be instituted. Laboratory prequalification and the surveillance audits may also be 
undertaken by regulatory agencies. Laboratory prequalification audits may be performed as 
onsite audits, desk audits, or a combination of both, depending on the scale and sensitivity 
of the project. 

7.1.1.1 Onsite Laboratory Prequalification Audit  
An onsite laboratory prequalification audit in conjunction with a desk audit (see 
Section 7.1.1.2) is the preferred audit when using a new laboratory. The onsite laboratory 
audit will start with a pre-audit meeting during which the auditor will discuss with the 
laboratory staff the purpose of the audit, the schedule and areas to be audited, and the 
procedures that will be followed. The meeting may include a brief tour of the laboratory. 
The audit will then be conducted. The auditor will assemble the findings at the conclusion 
of the audit and discuss the findings with laboratory staff. 

Critical items that will be addressed in a technical system audit include, but may not be 
limited to, the following: 

 Calibration procedures and documentation 
 Treatment and handling of standards 
 Completeness of data forms, notebooks, and other reporting requirements 
 Data review and verification procedures 
 Data storage, filing, and recordkeeping procedures 
 Sample custody procedures 
 QC procedures, tolerances, and documentation 
 Operating conditions of facilities and equipment 
 Documentation of staff training and instrument maintenance activities 
 Systems and operations overview 

A written audit report will be sent to the laboratory within a specified time. A copy of the 
audit report will be sent to the project manager, and a copy will be retained in the project 
files. 
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The need for follow-up action will be determined based on the laboratory’s responses. If an 
audit identifies an unacceptable condition or unacceptable data, the laboratory will be 
responsible for developing and initiating corrective action to resolve the situation. The 
project manager will be notified if the nonconformance impacts the project and requires 
resources not normally available to the project team. In such cases, the project manager will 
decide whether resources to pursue corrective action will be made available.  

7.1.1.2 Desk Prequalification Audit 
In part, a prequalification audit is performed to provide a perspective of the laboratory 
operations and the internal auditing and data review processes. Noncritical samples, split 
samples, or performance evaluation samples will be sent to the laboratory as part of the 
prequalification audit to ascertain the laboratory’s ability to produce quality data. Generally, 
this process starts by sending guidance documents (e.g., QAPP, SAP, and SOW) to the 
laboratory for review. After a review and confirmation, the laboratory will follow the 
guidance documents to the best of their ability and to the project chemist’s satisfaction. The 
auditor will request copies of accreditation audits (e.g., ELAP, NELAP, or AFCEE), SOPs, an 
example data package, and the laboratory’s quality assurance manual. After a review of the 
laboratory’s documentation (including instrument output, analytical reports, and other 
documentation specific to a batch of samples), samples can be sent to the laboratory. The 
data will be validated by using the Level 4 protocol described in Section 6.3 and reviewing 
the laboratories QC documentation. The corrective actions described in Section 7.1.1.1 may 
also apply.  

7.1.2 Field Audits 
Field audits will be performed annually to verify the performance of field procedures. The 
audit will evaluate the following: 

 Sample containers and preservatives 
 Sample collection and identification procedures 
 Sample custody, handling, and shipping procedures 
 Equipment decontamination procedures 
 Calibration of field instruments and performance of field tests 
 Documentation of field activities, maintenance of field records, and document control 

7.2 Performance Audits 

7.2.1 Performance Evaluations 
Laboratories are required to participate in a performance evaluation program, in accordance 
with the California ELAP. Any method or analyte failure in a performance evaluation that 
affects the certification status of the laboratory with the National Environmental Laboratory 
Accreditation Program or the state of California must be immediately communicated to the 
program chemist. 

Blind performance evaluation samples will be submitted to the laboratories as deemed 
necessary by the project chemist or project team. 
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7.2.2 External Audits 
Announced and unannounced audits of the field operations and laboratories may be 
conducted by CH2M HILL during any stage of the project. 

7.2.3 Internal Audits 
Annual audits of the laboratory shall be conducted by the laboratory’s quality assurance 
officer. The audits shall verify, at a minimum, that written SOPs are being followed; 
standards are traceable to certified sources; documentation is complete; data review is being 
done effectively and is properly documented; and data reporting, including electronic and 
manual data transfer, is accurate and complete. All audit findings shall be documented in 
QA reports to management. Necessary corrective actions shall be taken within a reasonable 
timeframe. The quality assurance office shall verify that such actions are effective and 
complete and document their implementation in an audit closeout report to management. 
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SECTION 8 

Preventive Maintenance 

The primary objective of preventive maintenance is to promote the timely and effective 
completion of a data collection effort. The maintenance program should be designed to 
minimize the downtime of crucial sampling and analytical equipment caused by component 
failures. The maintenance program should establish the following: 

 Maintenance responsibilities 
 Maintenance schedules 
 An adequate inventory of critical spare parts and equipment 

8.1 Maintenance Responsibilities 
Laboratory instrument maintenance is the responsibility of the participating laboratory. 
Generally, the laboratory manager or supervisor is responsible for the instruments in their 
work areas; they will establish maintenance procedures and schedules for each instrument. 
Laboratories should maintain service agreements with instrument manufacturers or a 
reputable service company to minimize downtime if there is an instrument malfunction. 

Maintenance responsibilities for field equipment are assigned to the field team leader for 
specific sampling tasks. However, the field team using the equipment is responsible for 
checking the status of the equipment prior to use and reporting any problems encountered. 
The field team is also responsible for ensuring that critical spare parts are included as part of 
the field equipment checklist. Nonoperational field equipment should be removed from 
service and a replacement obtained. All field instruments will be properly protected against 
inclement weather conditions during the field investigation.  

8.2 Maintenance Schedules 
The effectiveness of any maintenance program depends, to a large extent, on adherence to 
specific maintenance schedules for each piece of equipment. Nonroutine maintenance 
activities are conducted as needed. Manufacturers’ recommendations should provide the 
primary basis for establishing maintenance schedules. Service contracts may be used to 
implement maintenance schedules.  

Each analytical instrument should be assigned an instrument logbook; all maintenance 
activities for will be the documented instrument in the logbook. Logbooks should contain 
the following information: 

 Date of service 
 Person performing the service 
 Type of service performed and the reason for service 
 Replacement parts installed, if appropriate 
 Date of next scheduled service 
 Any other useful information 
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8.3 Spare Parts 
An adequate inventory of spare parts is required to minimize equipment down time. The 
inventory will include the following: 

 Parts and supplies that are subject to frequent failure 
 Parts and supplies that have limited useful lifetimes 
 Parts and supplies that cannot be obtained in a timely manner should failure occur 

Field managers and laboratory managers are responsible for maintaining an adequate 
inventory of spare parts. In addition to spare parts and supply inventories, an in-house 
source of backup equipment and instrumentation should be available. 
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SECTION 9 

Data Assessment 

9.1 Data Quality Assessment 
All laboratory data will be evaluated according to the QA acceptance criteria specified in 
Tables 5-3 through 5-15 and Appendix A Limitations regarding data usability will be 
assigned, if appropriate, in accordance with the validation process described in Section 7. 
Field data will be evaluated according to the appropriate SOP. 

9.2 Reconciliation with Project Objectives 
The PG&E Program includes projects and sites with varying tasks and objectives. The 
procedure for data reconciliation will be a function of the project-specific objectives and will 
be addressed in the project-specific documents.  
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SECTION 10 

Corrective Action  

Corrective action may be required as a result of deviations from field or analytical 
procedures. Deficiencies identified in audits and data quality evaluations may also call for 
corrective action. All project personnel have the responsibility to identify, report, and solicit 
approval for corrective actions to resolve conditions that are adverse to data quality. 

Tables 5-3 through 5-15 specify the corrective actions to be taken when deviations from 
calibration and QC acceptance criteria occur. Field and laboratory staff may encounter 
conditions requiring immediate corrective action that are not addressed in this QAPP, the 
SAPs, or QAPP addenda. These staff will document conditions and the results of corrective 
actions in a field logbook or laboratory nonconformance report and communicate their 
actions as soon as feasible to the appropriate people (field team leader, laboratory 
supervisor, project chemist, project manager, and if necessary, the PG&E Program quality 
manager) for immediate input. A mechanism must be in place to allow for supervisory 
review or client input, or both, for all deviations or deficiencies. A corrective action 
reporting system that requires immediate documentation of deviations or deficiencies and 
for supervisory review of the actions taken to correct them will be established. At a 
minimum, the corrective action report should include the following information: 

 The type of deviation or deficiency 
 The date of occurrence 
 The impact of the deviation or deficiency, such as samples affected 
 The corrective action taken 
 Documentation that the process has been returned to control 

The only time that a corrective action report may be waived is when a deviation or 
deficiency is immediately corrected and its impact is precluded. An example would be an 
unacceptable ICAL that is repeated before samples are analyzed. 

Each corrective action report must be reviewed and approved by a person of authority, such 
as the field team leader or laboratory supervisor. The ultimate responsibility for the labora-
tory corrective action process is the QC manager, who must ensure that proper documenta-
tion, approval, and close out of all out-of-control or nonconformance events is performed. A 
nonconformance report will summarize each nonconformance condition. Corrective action 
reports that could potentially affect data quality must be brought to the attention of the 
project chemist. Report disposition will be the responsibility of the project chemist. The 
project manager may be notified about a particular report at the project chemist’s discretion. 
Copies of corrective action reports must be maintained in the laboratory or field project files. 

 





 

RDD/080980001 (NLH3753_PGE_QAPP_REV 2_FINAL.DOCX 11-1 
ES080612152907RDD 

SECTION 11 

Quality Assurance Reports  

Where specified in the SAP, work plan, or QAPP addendum, a QA report or data quality 
evaluation will be submitted by the project chemist to the project manager on a 
predetermined interval established in the SAP or QAPP addendum. The report will 
summarize the results of the data validation and the data assessment. The results should be 
presented in a manner that facilitates decision making. For example, temporal data may be 
more effectively presented if supplemented by a time plot. Any significant quality problems 
and recommended solutions should be included in the report. Limitations on data usability 
identified during data validation should be highlighted. Results of the data assessment 
should be reconciled with the project objectives. 
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SECTION 12 

Data Management 

Electronic data associated with CH2M Hill projects will be used to generate validation 
reports, risk assessment calculations, modeling results, data summary tables, maps, and 
other figures. The data management will follow CH2M HILL standard procedures for 
environmental data collection. Other consultants or contractors may use other electronic 
data management programs, which will be described in the SAP or QAPP addendum. 
However, any system used must be capable of storing and managing the information as 
follows: 

 Simple procedures to get rapid access to stored data 

 Data entry methods of known accuracy and efficiency 

 Well-documented validation procedures for electronic databases 

 Sampling data management using unique sample IDs 

 A sampling inventory of newly collected data and methods of sample inventory 
reconciliation 

 Sample-specific attributes, including location IDs, sample type and media, and sample 
date 

 Reporting and delivery formats to support data analysis and reduction 

12.1 Archiving 
Hardcopy and electronic versions will be archived in project files and on electronic archive 
tapes for the duration of the project, as specified in contractual agreements, or for a 
minimum of 5 years. All electronic data will be subject to routine back-up until it is archived 
for long-term retention. 

12.2 Data Flow and Transfer 
The data flow from the laboratory and field to the project staff and data users will be 
sufficiently documented to ensure that data are properly tracked, reviewed, and validated. 

12.3 Record Keeping 
In addition to the data management procedures for analytical data provided in Section 6.1, 
the laboratory will maintain electronic and hardcopy records sufficient to re-create each 
analytical event. At a minimum, laboratory will maintain the following records: 
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 Raw data, including instrument printouts, bench work sheets, and chromatograms, with 
compound identification and quantitation reports 

 Laboratory-specific, written SOPs for each analytical method and QA/QC function 
implemental during the analysis of project samples 
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SECTION 13 
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Appendix A 
Reporting Limits, Accuracy, and Precession Limits



 

  

 

 

 



Table A-1
Reporting Limits, Accuracy, and Precession Limits for Soil
PG&E Program Quality Assurance Project Plan

Precision 
Soil

Method Constituent CAS Units QAPP RL Residential Commercial Residential Commercial Residential Commercial

Most Stringent 

Screening Level1
Does RL Exceed 
Screening Level?

Lower 
Limit

Upper 
Limit

Lower 
Limit

Upper 
Limit % RPD

SW 9012 or SW 9014 Cyanide 57-12-5 mg/kg 0.25 47 610 1,600 20,000 -- -- 0,047 NO * * * * 30
Walkley-Black Total organic carbon TOC mg/kg 50 -- -- -- -- -- -- -- NO 75 125 75 125 35
SW 9050 Specific conductance Conductance µmhos/cm 5 -- -- -- -- -- -- -- NO 75 125 75 125 20
SW 9045 pH pH pH units 0.1 -- -- -- -- -- -- -- NO -- -- -- -- 20
SM 2540 B/EPA 160.3 percent moisture Moist Percent -- -- -- -- -- -- -- -- NO -- -- -- -- 20
EPA 300.0 Fluoride Fluoride mg/kg 2 -- -- 4,700 61,000 -- -- 4,700 NO 70 130 70 130 35
EPA 300.0 Chloride Chloride mg/kg 2 -- -- -- -- -- -- -- NO 70 130 70 130 35
EPA 300.0 Sulfate Sulfate mg/kg 2 -- -- -- -- -- -- -- NO 70 130 70 130 35
EPA 821/R-91-100 Sulfide, acid volatile 18496-25-8 mg/kg 80 -- -- -- -- -- -- -- NO 70 130 70 130 30
SW 7199 Chromium, hexavalent 18540-29-9 mg/kg 0.4 0.29 5.6 230 1,400 17 17 0.29 YES 85 115 85 115 20
SW 6010B or C/SW 6020A/EPA 200.7/EPA 200.8 Aluminum 7429-90-5 mg/kg 10 77,000 990,000 77,000 990,000 -- -- 77,000 NO 85 115 75 125 20
SW 6010B or C/SW 6020A/EPA 200.7/EPA 200.8 Antimony 7440-36-0 mg/kg 2 31 410 31 410 30 380 30 NO 85 115 75 125 20
SW 6010B or C/SW 6020A/EPA 200.7/EPA 200.8 Arsenic 7440-38-2 mg/kg 0.5 0.39 1.6 0.39 1.6 0.07 0.42 0.07 YES 85 115 75 125 20
SW 6010B or C/SW 6020A/EPA 200.7/EPA 200.8 Barium 7440-39-3 mg/kg 1 15,000 190,000 15,000 190,000 5,200 63,000 5,200 NO 85 115 75 125 20
SW 6010B or C/SW 6020A/EPA 200.7/EPA 200.8 Beryllium 7440-41-7 mg/kg 0.5 160 2,000 160 2,000 150 1,700 150 NO 85 115 75 125 20
SW 6010B or C/SW 6020A/EPA 200.7/EPA 200.8 Cadmium 7440-43-9 mg/kg 0.5 70 800 70 810 1.7 7.5 1.7 NO 85 115 75 125 20
SW 6010B or C/EPA 200.7 Calcium 7440-70-2 mg/kg 100 -- -- -- -- -- -- -- NO 85 115 75 125 20
SW 6010B or C/SW 6020A/EPA 200.7/EPA 200.8 Chromium 7440-47-3 mg/kg 1 -- -- 280 1,400 * * 280 NO 85 115 75 125 20
SW 6010B or C/SW 6020A/EPA 200.7/EPA 200.8 Cobalt 7440-48-4 mg/kg 1 23 300 23 300 660 3,200 23 NO 85 115 75 125 20
SW 6010B or C/SW 6020A/EPA 200.7/EPA 200.8 Copper 7440-50-8 mg/kg 1 3,100 41,000 3,100 41,000 3,000 38,000 3,000 NO 85 115 75 125 20
SW 6010B or C/EPA 200.7 Iron 7439-89-6 mg/kg 10 55,000 720,000 55,000 720,000 -- -- 55,000 NO 85 115 75 125 20
SW 6010B or C/SW 6020A/EPA 200.7/EPA 200.8 Lead 7439-92-1 mg/kg 1 400 800 400 800 150 3,500 150 NO 85 115 75 125 20
SW 6010B or C/EPA 200.7 Magnesium 7439-95-4 mg/kg 100 -- -- -- -- -- -- -- NO 85 115 75 125 20
SW 6010B or C/SW 6020A/EPA 200.7/EPA 200.8 Manganese 7439-96-5 mg/kg 1 -- -- 1,800 23,000 -- -- 1,800 NO 85 115 75 125 20
SW 7471A/EPA 245.5 Mercury 7439-97-6 mg/kg 0.1 10 43 6.7 28 18 180 6.7 NO 75 125 75 125 20
SW 6010B or C/SW 6020A/EPA 200.7/EPA 200.8 Molybdenum 7439-98-7 mg/kg 1 390 5,100 390 5,100 380 4,800 380 NO 85 115 75 125 20
SW 6010B or C/SW 6020A/EPA 200.7/EPA 200.8 Nickel 7440-02-0 mg/kg 1 1,500 20,000 1,600 20,000 1,600 16,000 1,500 NO 85 115 75 125 20
SW 6010B or C/EPA 200.7 Potassium 7440-09-1 mg/kg 100 -- -- -- -- -- -- -- NO 85 115 75 125 20
SW 6010B or C/SW 6020A/EPA 200.7/EPA 200.8 Selenium 7782-49-2 mg/kg 1 390 5,100 390 5,100 380 4,800 380 NO 85 115 75 125 20
SW 6010B or C/SW 6020A/EPA 200.7/EPA 200.8 Silver 7440-22-4 mg/kg 1 390 5,100 390 5,100 380 4,800 380 NO 85 115 75 125 20
SW 6010B or C/EPA 200.7 Sodium 7440-23-5 mg/kg 100 -- -- -- -- -- -- -- NO 85 115 75 125 20
SW 6010B or C/SW 6020A/EPA 200.7/EPA 200.8 Thallium 7440-28-0 mg/kg 2 0.78 10 5.1 66 5 63 0.78 YES 85 115 75 125 20
SW 6010B or C/SW 6020A/EPA 200.7/EPA 200.8 Vanadium 7440-62-2 mg/kg 1 -- -- 550 7,200 530 6,700 530 NO 85 115 75 125 20
SW 6010B or C/SW 6020A/EPA 200.7/EPA 200.8 Zinc 7440-66-6 mg/kg 2 23,000 310,000 23,000 310,000 23,000 100,000 23,000 NO 85 115 75 125 20
SW 8015B or C or D Motor Oil TPH-motor oil mg/kg 10 -- -- -- -- -- -- -- NO 60 120 60 120 50
SW 8015B or C or D TPH-Diesel TPH-diesel mg/kg 10 -- -- -- -- -- -- -- NO 51 153 51 153 50
SW 8015B or C or D TPH-Gasoline TPH-gasoline mg/kg 1 -- -- -- -- -- -- -- NO 57 146 57 146 50
SW 8081A or B 4,4'-DDD 72-54-8 ug/kg 4 2,000 7,200 2,000 7,200 2,300 9,000 2,000 NO 50 139 50 139 50
SW 8081A or B 4,4'-DDE 72-55-9 ug/kg 4 1,400 5,100 1,400 5,100 1,600 6,300 1,400 NO 68 126 68 126 50
SW 8081A or B 4,4'-DDT 50-29-3 ug/kg 4 1,700 7,000 1,700 7,000 1,600 6,300 1,600 NO 46 135 46 135 50
SW 8081A or B Aldrin 309-00-2 ug/kg 4 29 100 29 100 33 130 29 NO 47 120 47 120 50
SW 8081A or B alpha-HCH 319-84-6 ug/kg 4 77 270 77 270 -- -- 77 NO 62 125 62 125 50
SW 8081A or B alpha-Chlordane 5103-71-9 ug/kg 4 -- -- -- -- 430 1,700 430 NO 63 121 63 121 50
SW 8081A or B beta-HCH 319-85-7 ug/kg 4 270 960 320 1,300 -- -- 270 NO 62 127 62 127 50
SW 8081A or B delta-HCH 319-86-8 ug/kg 4 -- -- -- -- -- -- -- NO 57 130 57 130 50
SW 8081A or B Dieldrin 60-57-1 ug/kg 4 30 110 30 110 35 130 30 NO 67 125 67 125 50
SW 8081A or B Endosulfan I 959-98-8 ug/kg 4 -- -- -- -- -- -- -- NO 41 147 41 147 50
SW 8081A or B Endosulfan II 33213-65-9 ug/kg 4 -- -- -- -- -- -- -- NO 37 141 37 141 50
SW 8081A or B Endosulfan sulfate 1031-07-8 ug/kg 4 -- -- -- -- -- -- -- NO 62 135 62 135 50
SW 8081A or B Endrin 72-20-8 ug/kg 4 18,000 180,000 18,000 180,000 21,000 230,000 18,000 NO 61 133 61 133 50
SW 8081A or B Endrin aldehyde 7421-93-4 ug/kg 4 -- -- -- -- -- -- -- NO 37 147 37 147 50
SW 8081A or B gamma-HCH (Lindane) 58-89-9 ug/kg 4 520 2,100 520 21,000 500 2,000 500 NO 59 123 59 123 50
SW 8081A or B gamma-Chlordane 5103-74-2 ug/kg 4 -- -- -- -- 430 1,700 430 NO 48 124 48 124 50
SW 8081A or B Heptachlor 76-44-8 ug/kg 4 110 380 110 380 130 520 110 NO 51 140 51 140 50
SW 8081A or B Heptachlor epoxide 1024-57-3 ug/kg 4 53 190 53 190 -- -- 53 NO 66 130 66 130 50
SW 8081A or B Methoxychlor 72-43-5 ug/kg 20 310,000 3,100,000 310,000 3,100,000 340,000 3,800,000 310,000 NO 57 143 57 143 50
SW 8081A or B Toxaphene 8001-35-2 ug/kg 100 440 1,600 440 1,600 460 1,800 440 NO 31 136 31 136 50
SW 8082 or A Aroclor-1016 12674-11-2 ug/kg 50 3,900 21,000 3,900 21,200 -- -- 3,900 NO 41 138 41 138 50
SW 8082 or A Aroclor-1221 11104-28-2 ug/kg 50 140 540 170 620 -- -- 140 NO 45 136 45 136 50
SW 8082 or A Aroclor-1232 11141-16-5 ug/kg 50 140 540 170 620 -- -- 140 NO 45 136 45 136 50
SW 8082 or A Aroclor-1242 53469-21-9 ug/kg 50 220 740 220 740 -- -- 220 NO 43 150 43 150 50
SW 8082 or A Aroclor-1248 12672-29-6 ug/kg 50 220 740 220 740 -- -- 220 NO 44 136 44 136 50
SW 8082 or A Aroclor-1254 11097-69-1 ug/kg 50 220 740 220 740 -- -- 220 NO 41 141 41 141 50
SW 8082 or A Aroclor-1260 11096-82-5 ug/kg 50 220 740 220 740 -- -- 220 NO 61 131 61 131 50
SW 8082 or A Total PCB Total PCB ug/kg 50 220 740 220 740 89 300 89 NO -- -- -- -- --
SW 8151A 2,4-D 94-75-7 ug/kg 200 690,000 7,700,000 690 7,700 690 550 550 NO 32 121 32 121 50

EPA Regional Screening 
Levels - 2008 DTSC CHHSL

LCS Accuracy Control 
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MS/MSD Accuracy 
Control Limits (%R)

EPA Regional Screening 
Levels - May 2012
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SW 8151A 2,4-DB 94-82-6 ug/kg 500 490,000 4,900,000 490 4,900 -- -- 490 YES 42 145 42 145 50
SW 8151A 2,4,5-T 93-76-5 ug/kg 500 610,000 6,200,000 610 6,200 7,700 6,100 610 NO 43 139 43 139 50
SW 8151A 2,4,5-TP 93-72-1 ug/kg 200 490,000 4,900,000 490 4,900 -- -- 490 NO 46 128 46 128 50
SW 8151A Dalapon 75-99-0 ug/kg 100 1,800,000 18,000,000 1,800 18,000 -- -- 1,800 NO 22 125 22 125 50
SW 8151A Dicamba 1918-00-9 ug/kg 500 1,800,000 18,000,000 1,800 18,000 -- -- 1,800 NO 56 120 56 120 50
SW 8151A Dichloroprop 120-36-5 ug/kg 500 -- -- -- -- -- -- -- NO 72 142 72 142 50
SW 8151A Dinoseb 88-85-7 ug/kg 100 61,000 620,000 61 620 -- -- 61 YES 20 131 20 131 50
SW 8151A MCPA 94-74-6 ug/kg 1,000 31,000 310,000 31 310 -- -- 31 YES 65 120 65 120 50
SW 8151A MCPP 7085-19-0 ug/kg 1,500 -- -- 61 620 -- -- 61 YES 60 118 60 118 50
SW 8260B or C 1,1,1,2-Tetrachloroethane 630-20-6 ug/kg 5 1,900 9,300 2,000 9,800 -- -- 1,900 NO 74 125 74 125 30
SW 8260B or C 1,1,1-Trichloroethane (TCA) 71-55-6 ug/kg 5 8,700,000 38,000,000 9,000,000 39,000,000 -- -- 8,700,000 NO 68 130 68 130 30
SW 8260B or C 1,1,2,2-Tetrachloroethane 79-34-5 ug/kg 5 560 2,800 590 2,900 -- -- 560 NO 59 140 59 140 30
SW 8260B or C 1,1,2-Trichloroethane 79-00-5 ug/kg 5 1,100 5,300 1,100 5,500 -- -- 1,100 NO 62 127 62 127 30
SW 8260B or C 1,1,2-Trichlorotrifluoroethane (Freon 113) 76-13-1 ug/kg 5 43,000,000 180,000,000 43,000,000 180,000,000 -- -- 43,000,000 NO 65 135 65 135 30
SW 8260B or C 1,1-Dichloroethane 75-34-3 ug/kg 5 3,300 17,000 3,400 17,000 -- -- 3,300 NO 73 125 73 125 30
SW 8260B or C 1,1-Dichloroethylene 75-35-4 ug/kg 5 240,000 1,100,000 250,000 1,100,000 -- -- 240,000 NO 65 136 65 136 30
SW 8260B or C 1,1-Dichloropropene 563-58-6 ug/kg 5 -- -- -- -- -- -- -- NO 70 135 70 135 30
SW 8260B or C 1,2,3-Trichlorobenzene 87-61-6 ug/kg 5 49,000 490,000 -- -- -- -- 49,000 NO 62 133 62 133 30
SW 8260B or C 1,2,3-Trichloropropane 96-18-4 ug/kg 5 5 95 91 410 -- -- 5 NO 63 130 63 130 30
SW 8260B or C 1,2,4-Trichlorobenzene 120-82-1 ug/kg 5 22,000 99,000 87,000 400,000 -- -- 22,000 NO 65 131 65 131 30
SW 8260B or C 1,2,4-Trimethylbenzene 95-63-6 ug/kg 5 62,000 260,000 67,000 280,000 -- -- 62,000 NO 65 135 65 135 30
SW 8260B or C 1,2-Dibromo-3-chloropropane 96-12-8 ug/kg 5 5.4 69 5.6 73 -- -- 5.4 NO 49 135 49 135 30
SW 8260B or C 1,2-Dibromoethane (EDB) 106-93-4 ug/kg 5 34 170 34 170 -- -- 34 NO 70 124 70 124 30
SW 8260B or C 1,2-Dichlorobenzene 95-50-1 ug/kg 5 1,900,000 9,800,000 2,000,000 10,000,000 -- -- 1,900,000 NO 74 120 74 120 30
SW 8260B or C 1,2-Dichloroethane (EDC) 107-06-2 ug/kg 5 430 2,200 450 2,200 -- -- 430 NO 72 137 72 137 30
SW 8260B or C 1,2-Dichloropropane 78-87-5 ug/kg 5 940 4,700 930 4,700 -- -- 930 NO 71 120 71 120 30
SW 8260B or C 1,3,5-Trimethylbenzene 108-67-8 ug/kg 5 780,000 10,000,000 47,000 200,000 -- -- 47,000 NO 65 133 65 133 30
SW 8260B or C 1,3-Dichlorobenzene 541-73-1 ug/kg 5 -- -- -- -- -- -- -- NO 72 124 72 124 30
SW 8260B or C 1,3-Dichloropropane 142-28-9 ug/kg 5 1,600,000 20,000,000 1,600,000 20,000,000 -- -- 1,600,000 NO 76 123 76 123 30
SW 8260B or C 1,4-Dichlorobenzene 106-46-7 ug/kg 5 2,400 12,000 2,600 13,000 -- -- 2,400 NO 72 125 72 125 30
SW 8260B or C 2,2-Dichloropropane 594-20-7 ug/kg 5 -- -- -- -- -- -- -- NO 67 134 67 134 30
SW 8260B or C 2-Butanone (MEK) 78-93-3 ug/kg 50 28,000,000 200,000,000 28,000,000 190,000,000 -- -- 28,000,000 NO 40 135 40 135 30
SW 8260B or C 2-Chlorotoluene 95-49-8 ug/kg 5 1,600,000 20,000,000 1,600,000 20,000,000 -- -- 1,600,000 NO 69 128 69 128 30
SW 8260B or C 4-Chlorotoluene 106-43-4 ug/kg 5 1,600,000 20,000,000 5,500,000 72,000,000 -- -- 1,600,000 NO 73 126 73 126 30
SW 8260B or C 4-Isopropyltoluene 99-87-6 ug/kg 6 -- -- -- -- -- -- -- NO 75 133 75 133 30
SW 8260B or C 4-Methyl-2-pentanone 108-10-1 ug/kg 50 5,300,000 53,000,000 5,300,000 52,000,000 -- -- 5,300,000 NO 65 135 65 135 30
SW 8260B or C Acetone 67-64-1 ug/kg 50 61,000,000 630,000,000 61,000,000 610,000,000 -- -- 61,000,000 NO 40 141 40 141 30
SW 8260B or C Acrolein 107-02-8 ug/kg 100 150 650 160 680 -- -- 150 NO 65 135 65 135 30
SW 8260B or C Acrylonitrile 107-13-1 ug/kg 50 240 1,200 240 1,200 -- -- 240 NO 65 135 65 135 30
SW 8260B or C Benzene 71-43-2 ug/kg 5 1,100 5,400 1,100 5,600 -- -- 1,100 NO 73 126 73 126 30
SW 8260B or C Bromobenzene 108-86-1 ug/kg 5 300,000 1,800,000 94,000 410,000 -- -- 94,000 NO 66 121 66 121 30
SW 8260B or C Bromochloromethane 74-97-5 ug/kg 5 160,000 680,000 -- -- -- -- 160,000 NO 71 127 71 127 30
SW 8260B or C Bromodichloromethane 75-27-4 ug/kg 5 270 1,400 10,000 46,000 -- -- 0,270 NO 72 128 72 128 30
SW 8260B or C Bromoform 75-25-2 ug/kg 6 62,000 220,000 61,000 220,000 -- -- 61,000 NO 66 137 66 137 30
SW 8260B or C Bromomethane 74-83-9 ug/kg 5 7,300 32,000 7,900 35,000 -- -- 7,300 NO 45 141 45 141 30
SW 8260B or C Carbon disulfide 75-15-0 ug/kg 5 820,000 3,700,000 670,000 3,000,000 -- -- 670,000 NO 65 135 65 135 30
SW 8260B or C Carbon tetrachloride 56-23-5 ug/kg 5 610 3,000 250 1,300 -- -- 250 NO 67 133 67 133 30
SW 8260B or C Chlorobenzene 108-90-7 ug/kg 5 290,000 1,400,000 310,000 1,500,000 -- -- 290,000 NO 75 123 75 123 30
SW 8260B or C Chloroethane 75-00-3 ug/kg 5 15,000,000 61,000,000 15,000,000 62,000,000 -- -- 15,000,000 NO 41 141 41 141 30
SW 8260B or C Chloroform 67-66-3 ug/kg 2 290 1,500 300 1,500 -- -- 290 NO 72 124 72 124 30
SW 8260B or C Chloromethane 74-87-3 ug/kg 5 120,000 500,000 1,700 8,400 -- -- 1,700 NO 51 129 51 129 30
SW 8260B or C cis-1,2-Dichloroethene 156-59-2 ug/kg 5 160,000 2,000,000 780,000 10,000,000 -- -- 160,000 NO 67 125 67 125 30
SW 8260B or C cis-1,3-Dichloropropene 10061-01-5 ug/kg 5 -- -- -- -- -- -- -- NO 72 126 72 126 30
SW 8260B or C Dibromochloromethane 124-48-1 ug/kg 5 680 3,300 5,800 21,000 -- -- 0,680 NO 66 130 66 130 30
SW 8260B or C Dibromomethane 74-95-3 ug/kg 5 25,000 110,000 780,000 10,000,000 -- -- 25,000 NO 73 128 73 128 30
SW 8260B or C Dichlorodifluoromethane 75-71-8 ug/kg 5 94,000 400,000 190,000 780,000 -- -- 94,000 NO 34 136 34 136 30
SW 8260B or C Ethylbenzene 100-41-4 ug/kg 5 5,400 27,000 5,700 29,000 -- -- 5,400 NO 74 127 74 127 30
SW 8260B or C Hexachlorobutadiene 87-68-3 ug/kg 5 6,200 22,000 6,200 22,000 -- -- 6,200 NO 53 142 53 142 30
SW 8260B or C Isopropylbenzene (Cumene) 98-82-8 ug/kg 5 2,100,000 11,000,000 2,200,000 11,000,000 -- -- 2,100,000 NO 77 129 77 129 30
SW 8260B or C Methylene Chloride 75-09-2 ug/kg 5 56,000 960,000 1,100 5,400 -- -- 1,100 NO 63 137 63 137 30
SW 8260B or C Naphthalene 91-20-3 ug/kg 5 3,600 18,000 3,900 20,000 -- -- 3,600 NO 51 135 51 135 30
SW 8260B or C n-Butylbenzene 104-51-8 ug/kg 5 3,900,000 51,000,000 -- -- -- -- 3,900,000 NO 65 138 65 138 30
SW 8260B or C n-Propylbenzene 103-65-1 ug/kg 5 3,400,000 21,000,000 -- -- -- -- 3,400,000 NO 63 135 63 135 30
SW 8260B or C sec-Butylbenzene 135-98-8 ug/kg 5 -- -- -- -- -- -- -- NO 63 132 63 132 30
SW 8260B or C Styrene 100-42-5 ug/kg 5 6,300,000 36,000,000 6,500,000 38,000,000 -- -- 6,300,000 NO 74 128 74 128 30
SW 8260B or C tert-Butyl Methyl Ether (MTBE) 1634-04-4 ug/kg 20 43,000 220,000 39,000 190,000 -- -- 39,000 NO 50 135 50 135 30

MASTER QAPP_August-2012_Revision02.xlsx
Soil Page 2 of 4



Table A-1
Reporting Limits, Accuracy, and Precession Limits for Soil
PG&E Program Quality Assurance Project Plan

Precision 
Soil

Method Constituent CAS Units QAPP RL Residential Commercial Residential Commercial Residential Commercial

Most Stringent 

Screening Level1
Does RL Exceed 
Screening Level?

Lower 
Limit

Upper 
Limit

Lower 
Limit

Upper 
Limit % RPD

EPA Regional Screening 
Levels - 2008 DTSC CHHSL

LCS Accuracy Control 
Limits (%R)

MS/MSD Accuracy 
Control Limits (%R)

EPA Regional Screening 
Levels - May 2012

SW 8260B or C tert-Butylbenzene 98-06-6 ug/kg 5 -- -- -- -- -- -- -- NO 65 132 65 132 30
SW 8260B or C Tetrachloroethene 127-18-4 ug/kg 5 22,000 110,000 570 2,700 -- -- 570 NO 67 139 67 139 30
SW 8260B or C Toluene 108-88-3 ug/kg 5 5,000,000 45,000,000 5,000,000 46,000,000 -- -- 5,000,000 NO 71 127 71 127 30
SW 8260B or C trans-1,2-Dichloroethene 156-60-5 ug/kg 5 150,000 690,000 110,000 500,000 -- -- 110,000 NO 66 134 66 134 30
SW 8260B or C trans-1,3-Dichloropropene 10061-02-6 ug/kg 5 -- -- -- -- -- -- -- NO 65 127 65 127 30
SW 8260B or C Trichloroethene 79-01-6 ug/kg 5 910 6,400 2,800 14,000 -- -- 0,910 NO 77 124 77 124 30
SW 8260B or C Trichlorofluoromethane (Freon 11) 75-69-4 ug/kg 5 790,000 3,400,000 800,000 3,400,000 -- -- 790,000 NO 49 139 49 139 30
SW 8260B or C Vinyl Chloride 75-01-4 ug/kg 5 60 1,700 60 1,700 -- -- 60 NO 58 126 58 126 30
SW 8260B or C Xylenes, Total 1330-20-7 ug/kg 15 630,000 2,700,000 600,000 2,600,000 -- -- 600,000 NO 65 125 65 125 50
SW 8260B or C m-Xylene 108-38-3 ug/kg 10 590,000 2,500,000 4,500,000 19,000,000 -- -- 590,000 NO 79 126 79 126 30
SW 8260B or C p-Xylene 106-42-3 ug/kg 10 600,000 2,600,000 4,700,000 20,000,000 -- -- 600,000 NO 79 126 79 126 30
SW 8260B or C o-Xylene 95-47-6 ug/kg 5 690,000 3,000,000 5,300,000 23,000,000 -- -- 690,000 NO 77 125 77 125 30
SW 8270C or D 1,2,4-Trichlorobenzene 120-82-1 ug/kg 330 22,000 99,000 87,000 400,000 -- -- 22,000 NO 44 125 44 125 30
SW 8270C or D 1,2-Dichlorobenzene 95-50-1 ug/kg 330 1,900,000 9,800,000 2,000,000 10,000,000 -- -- 1,900,000 NO 45 125 45 125 30
SW 8270C or D 1,3-Dichlorobenzene 541-73-1 ug/kg 330 -- -- -- -- -- -- -- NO 39 125 39 125 30
SW 8270C or D 1,4-Dichlorobenzene 106-46-7 ug/kg 330 2,400 12,000 2,600 13,000 -- -- 2,400 NO 35 125 35 125 30
SW 8270C or D 2,4,5-Trichlorophenol 95-95-4 ug/kg 700 6,100,000 62,000,000 6,100,000 62,000,000 -- -- 6,100,000 NO 49 125 49 125 30
SW 8270C or D 2,4,6-Trichlorophenol 88-06-2 ug/kg 330 44,000 160,000 44,000 160,000 -- -- 44,000 NO 43 125 43 125 30
SW 8270C or D 2,4-Dichlorophenol 120-83-2 ug/kg 330 180,000 1,800,000 180,000 1,800,000 -- -- 180,000 NO 45 125 45 125 30
SW 8270C or D 2,4-Dimethylphenol 105-67-9 ug/kg 330 1,200,000 12,000,000 1,200,000 12,000,000 -- -- 1,200,000 NO 32 125 32 125 30
SW 8270C or D 2,4-Dinitrophenol 51-28-5 ug/kg 700 120,000 1,200,000 120,000 1,200,000 -- -- 120,000 NO 25 132 25 132 30
SW 8270C or D 2,4-Dinitrotoluene 121-14-2 ug/kg 330 1,600 5,500 120,000 1,200,000 -- -- 1,600 NO 48 125 48 125 30
SW 8270C or D 2,6-Dinitrotoluene 606-20-2 ug/kg 330 61,000 620,000 61,000 620,000 -- -- 61,000 NO 48 125 48 125 30
SW 8270C or D 2-Chloronaphthalene 91-58-7 ug/kg 330 6,300,000 82,000,000 6,300,000 82,000,000 -- -- 6,300,000 NO 45 125 45 125 30
SW 8270C or D 2-Chlorophenol 95-57-8 ug/kg 330 390,000 5,100,000 390,000 5,100,000 -- -- 390,000 NO 44 125 44 125 30
SW 8270C or D 2-Methylnaphthalene 91-57-6 ug/kg 330 230,000 2,200,000 310,000 4,100,000 -- -- 230,000 NO 47 125 47 125 30
SW 8270C or D 2-Methylphenol (o-Cresol) 95-48-7 ug/kg 330 3,100,000 31,000,000 3,100,000 31,000,000 -- -- 3,100,000 NO 40 125 40 125 30
SW 8270C or D 2-Nitroaniline 88-74-4 ug/kg 700 610,000 6,000,000 -- -- -- -- 610,000 NO 44 125 44 125 30
SW 8270C or D 2-Nitrophenol 88-75-5 ug/kg 700 -- -- -- -- -- -- -- NO 42 125 42 125 30
SW 8270C or D 3,3'-Dichlorobenzidine 91-94-1 ug/kg 1,300 1,100 3,800 1,100 3,800 -- -- 1,100 YES 25 128 25 128 30
SW 8270C or D 3-Nitroaniline 99-09-2 ug/kg 700 -- -- 18,000 82,000 -- -- 18,000 NO 27 125 27 125 30
SW 8270C or D 4,6-Dinitro-2-methylphenol 534-52-1 ug/kg 1600 4,900 49,000 6,100 62,000 -- -- 4,900 NO 29 137 29 137 30
SW 8270C or D 4-Bromophenyl phenyl ether 101-55-3 ug/kg 330 -- -- -- -- -- -- -- NO 46 125 46 125 30
SW 8270C or D 4-Chloro-3-methylphenol 59-50-7 ug/kg 600 6,100,000 62,000,000 -- -- -- -- 6,100,000 NO 46 125 46 125 30
SW 8270C or D 4-Chloroaniline 106-47-8 ug/kg 700 2,400 8,600 9,000 32,000 -- -- 2,400 NO 10 125 10 125 30
SW 8270C or D 4-Chlorophenyl phenyl ether 7005-72-3 ug/kg 330 -- -- -- -- -- -- -- NO 47 125 47 125 30
SW 8270C or D 4-Methylphenol (p-Cresol) 106-44-5 ug/kg 330 6,100,000 62,000,000 310,000 3,100,000 -- -- 310,000 NO 41 125 41 125 30
SW 8270C or D 4-Nitroaniline 100-01-6 ug/kg 700 24,000 86,000 23,000 82,000 -- -- 23,000 NO 34 125 34 125 30
SW 8270C or D 4-Nitrophenol 100-02-7 ug/kg 700 -- -- -- -- -- -- -- NO 25 138 25 138 30
SW 8270C or D Acenaphthene 83-32-9 ug/kg 330 3,400,000 33,000,000 3,400,000 33,000,000 -- -- 3,400,000 NO 46 125 46 125 30
SW 8270C or D Acenaphthylene 208-96-8 ug/kg 330 -- -- -- -- -- -- -- NO 44 125 44 125 30
SW 8270C or D Anthracene 120-12-7 ug/kg 330 17,000,000 170,000,000 17,000,000 170,000,000 -- -- 17,000,000 NO 53 125 53 125 30
SW 8270C or D Benzo (a) anthracene 56-55-3 ug/kg 330 150 2,100 150 2,100 -- -- 150 YES 52 125 52 125 30
SW 8270C or D Benzo (a) pyrene 50-32-8 ug/kg 330 15 210 15 210 38 130 15 YES 50 125 50 125 30
SW 8270C or D Benzo (b) fluoranthene 205-99-2 ug/kg 330 150 2,100 150 2,100 -- -- 150 YES 45 125 45 125 30
SW 8270C or D Benzo (g,h,i) perylene 191-24-2 ug/kg 330 -- -- -- -- -- -- -- NO 38 126 38 126 30
SW 8270C or D Benzo (k) fluoranthene 207-08-9 ug/kg 330 1,500 21,000 1,500 21,000 -- -- 1,500 NO 45 125 45 125 30
SW 8270C or D Benzoic acid 65-85-0 ug/kg 5,000 240,000,000 2,500,000,000 240,000,000 2,500,000,000 -- -- 240,000,000 NO 25 125 25 125 30
SW 8270C or D Benzyl alcohol 100-51-6 ug/kg 330 6,100,000 62,000,000 31,000,000 310,000,000 -- -- 6,100,000 NO 25 125 25 125 30
SW 8270C or D bis (2-chloroethoxy) methane 111-91-1 ug/kg 330 180,000 1,800,000 180,000 1,800,000 -- -- 180,000 NO 43 125 43 125 30
SW 8270C or D bis (2-chloroethyl) ether 111-44-4 ug/kg 330 210 1,000 190 900 -- -- 190 YES 38 125 38 125 30
SW 8270C or D bis (2-chloroisopropyl) ether 108-60-1 ug/kg 330 4,600 22,000 3,500 17,000 -- -- 3,500 NO 25 125 25 125 30
SW 8270C or D bis (2-ethylhexyl) phthalate 117-81-7 ug/kg 330 35,000 120,000 35,000 120,000 -- -- 35,000 NO 47 127 47 127 30
SW 8270C or D Butyl benzylphthalate 85-68-7 ug/kg 1000 260,000 910,000 260,000 910,000 -- -- 260,000 NO 49 125 49 125 30
SW 8270C or D Chrysene 218-01-9 ug/kg 330 15,000 210,000 15,000 210,000 -- -- 15,000 NO 53 125 53 125 30
SW 8270C or D Dibenzo (a,h) anthracene 53-70-3 ug/kg 330 15 210 15 210 -- -- 15 YES 41 125 41 125 30
SW 8270C or D Dibenzofuran 132-64-9 ug/kg 330 78,000 1,000,000 -- -- -- -- 78,000 NO 51 125 51 125 30
SW 8270C or D Diethyl phthalate 84-66-2 ug/kg 330 49,000,000 490,000,000 49,000,000 490,000,000 -- -- 49,000,000 NO 50 125 50 125 30
SW 8270C or D Dimethyl phthalate 131-11-3 ug/kg 330 -- -- -- -- -- -- -- NO 49 125 49 125 30
SW 8270C or D Di-n-butylphthalate 84-74-2 ug/kg 330 6,100,000 62,000,000 6,100,000 62,000,000 -- -- 6,100,000 NO 56 125 56 125 30
SW 8270C or D Di-n-octylphthalate 117-84-0 ug/kg 1000 -- -- -- -- -- -- -- NO 41 132 41 132 30
SW 8270C or D Fluoranthene 206-44-0 ug/kg 330 2,300,000 22,000,000 2,300,000 22,000,000 -- -- 2,300,000 NO 54 125 54 125 30
SW 8270C or D Fluorene 86-73-7 ug/kg 330 2,300,000 22,000,000 2,300,000 22,000,000 -- -- 2,300,000 NO 49 125 49 125 30
SW 8270C or D Hexachlorobenzene 118-74-1 ug/kg 330 300 1,100 300 1,100 -- -- 300 YES 47 125 47 125 30
SW 8270C or D Hexachlorobutadiene 87-68-3 ug/kg 330 6,200 22,000 6,200 22,000 -- -- 6,200 NO 40 125 40 125 30
SW 8270C or D Hexachloroethane 67-72-1 ug/kg 330 12,000 43,000 35,000 120,000 -- -- 12,000 NO 34 125 34 125 30
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SW 8270C or D Indeno (1,2,3-c,d) pyrene 193-39-5 ug/kg 330 150 2,100 150 2,100 -- -- 150 YES 38 125 38 125 30
SW 8270C or D Isophorone 78-59-1 ug/kg 330 510,000 1,800,000 510,000 1,800,000 -- -- 510,000 NO 43 125 43 125 30
SW 8270C or D Naphthalene 91-20-3 ug/kg 330 3,600 18,000 3,900 20,000 -- -- 3,600 NO 40 125 40 125 30
SW 8270C or D Nitrobenzene 98-95-3 ug/kg 330 4,800 24,000 31,000 280,000 -- -- 4,800 NO 41 125 41 125 30
SW 8270C or D n-Nitrosodi-n-propylamine 621-64-7 ug/kg 330 69 250 69 250 -- -- 69 YES 40 125 40 125 30
SW 8270C or D n-Nitrosodiphenylamine 86-30-6 ug/kg 330 99,000 350,000 99,000 350,000 -- -- 99,000 NO 49 125 49 125 30
SW 8270C or D Pentachlorophenol 87-86-5 ug/kg 700 890 2,700 3,000 9,000 4,400 13,000 0,890 NO 25 125 25 125 30
SW 8270C or D Phenanthrene 85-01-8 ug/kg 330 -- -- -- -- -- -- -- NO 50 125 50 125 30
SW 8270C or D Phenol 108-95-2 ug/kg 330 18,000,000 180,000,000 18,000,000 180,000,000 -- -- 18,000,000 NO 39 125 39 125 30
SW 8270C or D Pyrene 129-00-0 ug/kg 330 1,700,000 17,000,000 1,700,000 17,000,000 -- -- 1,700,000 NO 46 125 46 125 30
SW 8270SIM 1-methylnaphthalene 90-12-0 ug/kg 5 16,000 53,000 22,000 99,000 -- -- 16,000 NO 30 111 30 111 30
SW 8270SIM 2-methylnaphthalene 91-57-6 ug/kg 5 230,000 2,200,000 310,000 4,100,000 -- -- 230,000 NO 30 111 30 111 30
SW 8270SIM Acenaphthene 83-32-9 ug/kg 5 3,400,000 33,000,000 3,400,000 33,000,000 -- -- 3,400,000 NO 28 110 28 110 30
SW 8270SIM Acenaphthylene 208-96-8 ug/kg 5 -- -- -- -- -- -- -- NO 23 126 23 126 30
SW 8270SIM Anthracene 120-12-7 ug/kg 5 17,000,000 170,000,000 17,000,000 170,000,000 -- -- 17,000,000 NO 28 136 28 136 30
SW 8270SIM Benzo (a) anthracene 56-55-3 ug/kg 5 150 2,100 150 2,100 -- -- 150 NO 31 146 31 146 30
SW 8270SIM Benzo (a) pyrene 50-32-8 ug/kg 5 15 210 15 210 38 130 15 NO 28 128 28 128 30
SW 8270SIM Benzo (b) fluoranthene 205-99-2 ug/kg 5 150 2,100 150 2,100 -- -- 150 NO 30 139 30 139 30
SW 8270SIM Benzo (g,h,i) perylene 191-24-2 ug/kg 5 -- -- -- -- -- -- -- NO 21 149 21 149 30
SW 8270SIM Benzo (k) fluoranthene 207-08-9 ug/kg 5 1,500 21,000 1,500 21,000 -- -- 1,500 NO 42 129 42 129 30
SW 8270SIM Chrysene 218-01-9 ug/kg 5 15,000 210,000 15,000 210,000 -- -- 15,000 NO 39 134 39 134 30
SW 8270SIM Dibenzo (a,h) anthracene 53-70-3 ug/kg 5 15 210 15 210 -- -- 15 NO 30 138 30 138 30
SW 8270SIM Fluoranthene 206-44-0 ug/kg 5 2,300,000 22,000,000 2,300,000 22,000,000 -- -- 2,300,000 NO 30 142 30 142 30
SW 8270SIM Fluorene 86-73-7 ug/kg 5 2,300,000 22,000,000 2,300,000 22,000,000 -- -- 2,300,000 NO 27 116 27 116 30
SW 8270SIM Indeno (1,2,3-c,d) pyrene 193-39-5 ug/kg 5 150 2,100 150 2,100 -- -- 150 NO 17 164 17 164 30
SW 8270SIM Naphthalene 91-20-3 ug/kg 5 3,600 18,000 3,900 20,000 -- -- 3,600 NO 29 106 29 106 30
SW 8270SIM Phenanthrene 85-01-8 ug/kg 5 -- -- -- -- -- -- -- NO 32 127 32 127 30
SW 8270SIM Pyrene 129-00-0 ug/kg 5 1,700,000 17,000,000 1,700,000 17,000,000 -- -- 1,700,000 NO 28 130 28 130 30
Notes:

**Please keep in mind, Screening Levels are constantly revised by the EPA. The appropriate Screening levels are specific to the project, the location, the agency providing oversight, and the overall Goals of the project.** 

mg/kg = milligrams per kilogram
ug/kg = micrograms per kilogram
µmhos/cm = micromhos per centimeter

All soil results (with the exception of Waste characterization) must be reported as dry weight
SW 7199 soil analysis must be accompanied by a SW 3060A extraction
PCB - LCS, MS, and MSD only require Aroclor-1016 and Aroclor-1260 spikes

1 For soil, most stringent of:
    EPA Regional Screening Levels - 2008 and May 2012
    CHHSL = California Human Health Screening Levels, January 2005
    DTSC = California Department of Toxic Substance Control, January 2005
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Table A-2
Reporting Limits, Accuracy, and Precession Limits for Groundwate
PG&E Program Quality Assurance Project Plan

EPA Regional 
Screening Levels

EPA Regional 
Screening Levels

Federal Drinking 
Water Standards 

California 
Drinking Water 

Standards
Precision 

Water

Method Constituent CAS Units QAPP RL May 2012 2008 MCLs MCLs

Most Stringent 

Screening Level1
Does RL Exceed 
Screening Level?

Lower 
Limit

Upper 
Limit

Lower 
Limit

Upper 
Limit % RPD

EPA 300.0M Acetate 64-19-7 mg/L 0.1 -- -- -- -- -- NO 75 125 75 125 20
SM 2320 B Alkalinity Alkalinity mg/L 5 -- -- -- -- -- NO 85 115 75 125 20
SM 4500-NH3 B, C, D, E, or G Ammonia (as N) 7664-41-7 mg/L 0.5 -- -- -- -- -- NO 85 115 75 125 20
SM 2320 B Bicarbonate Bicarbonate mg/L 5 -- -- -- -- -- NO 85 115 75 125 20
SM 5210 B BOD BOD mg/L -- -- -- -- -- -- NO -- -- -- -- 10
EPA 300.0 Bromide Bromide mg/L 0.5 -- -- -- -- -- NO 90 110 80 120 20
EPA 300.0M Butyrate 107-92-6 mg/L 0.1 -- -- -- -- -- NO 75 125 75 125 20
SM 4500-CO2 Carbon dioxide 124-38-9 mg/L 5 -- -- -- -- -- NO -- -- -- -- 20

SM 2320 B Carbonate Carbonate mg/L 5 -- -- -- -- -- NO 85 115 75 125 20
EPA 300.0/SM 4500-Cl B, C, E, or D Chloride Chloride mg/L 0.5 -- -- -- -- -- NO 90 110 80 120 20
SM 2120 E Color Color Color unit 1 -- -- -- -- -- NO 90 110 90 110 20
SM 4500-CN Cyanide 57-12-5 mg/L 0.01 85 115 75 125 20
EPA 300.0/SM 4500-F B, C, D, or E Fluoride Fluoride mg/L 0.5 -- 2.2 4 -- 2.2 NO 90 110 80 120 20
SM 2340 B or C Hardness Hardness mg/L 2 -- -- -- -- -- NO 75 125 75 125 20
SM 2320 B Hydroxide alkalinity Hydroxide mg/L 5 -- -- -- -- -- NO 85 115 75 125 20
EPA 300.0M Lactate 50-21-5 mg/L 0.1 -- -- -- -- -- NO 75 125 75 125 20
EPA 300.0 Nitrate (as N) 14797-55-8 mg/L 0.5 25 58 10 -- 10 NO 90 110 80 120 20
EPA 353.2/SM 4500-NO3 E, F or H Nitrate/nitrite (as N) NO3NO2N mg/L 0.5 -- -- -- -- -- NO 85 115 75 125 20
EPA 300.0/SM 4500-NO2 B, F or E Nitrite (as N) 14797-65-8 mg/L 0.5 -- 3.7 1 -- 1 NO 90 110 80 120 20
SM 5310 B, C, or D Organic carbon DOC/TOC mg/L 0.3 -- -- -- -- -- NO 85 115 75 125 10
EPA 300.0/SM 4500-P E or F Ortho phosphate Ortho Phosphate mg/L 0.02 -- -- -- -- -- NO 90 110 80 120 20
EPA 314.0 Perchlorate Perchlorate µg/L 4 -- 26 -- -- 26 NO 85 115 85 115 20
SM 4500-H+ B SW 9040 pH pH pH units 0.1 -- -- -- -- -- NO -- -- -- -- 20
EPA 300.0M Propionate 79-09-4 mg/L 0.1 -- -- -- -- -- NO 75 125 75 125 20
EPA 300.0M Pyruvate 127-17-3 mg/L 0.1 -- -- -- -- -- NO 75 125 75 125 20
SM 4500-SiO2 E Reactive silica 7631-86-9 mg/L 1 -- -- -- -- -- NO 75 125 75 125 20

SM 4500-SiO2 C Silica 7631-86-9 mg/L 0.04 -- -- -- -- -- NO 75 125 75 125 20

SILICA_CALC Soluble silica 7631-86-9 mg/L 0.04 -- -- -- -- -- NO 75 125 75 125 20
EPA 120.1/SW 9050 Specific conductance Conductance µmhos/cm 2 -- -- -- -- -- NO 85 115 75 125 20
EPA 300.0/SM 4110 B Sulfate Sulfate mg/L 0.5 -- -- -- -- -- NO 90 110 80 120 20

SM 4500-S-2 F, E, D, or G Sulfide Sulfide mg/L 0.05 -- -- -- -- -- NO 75 125 75 125 20

SM 2540 C Total dissolved solids TDS mg/L 10 -- -- -- -- -- NO 75 125 -- -- 10
SM 4500-Norg B or C Total kjeldahl nitrogen 7727-37-9 mg/L -- -- -- -- -- -- NO 75 125 75 125 20

EPA 365.1/EPA 365.3 SM 4500-P E or F Total phosphorous Total Phosphorous mg/L 0.02 -- -- -- -- -- NO 75 125 75 125 20
SM 2540 D Total suspended solids TSS mg/L 4 -- -- -- -- -- NO 75 125 75 125 10
EPA 180.1/SM 2130 B Turbidity TURB NTU 0.1 -- -- -- -- -- NO -- -- -- -- 20
SW 6020A/EPA 200.8 Aluminum 7429-90-5 ug/L 50 16,000 37,000 50* 1,000 50 NO 85 115 75 125 20
SW 6020A/EPA 200.8 Antimony 7440-36-0 ug/L 2 6 15 6 -- 6 NO 85 115 75 125 20
SW 6020A/EPA 200.8 Arsenic 7440-38-2 ug/L 0.5 (0.1) 0.045 0.045 10 -- 0.045 YES 85 115 75 125 20
SW 6020A/EPA 200.8 Barium 7440-39-3 ug/L 2 2,900 7,300 2,000 1,000 1,000 NO 85 115 75 125 20
SW 6020A/EPA 200.8 Beryllium 7440-41-7 ug/L 0.5 16 73 4 -- 4 NO 85 115 75 125 20
SW 6010B or C/SW 6020A/EPA 200.7/EPA 200.8 Boron 7440-42-8 ug/L 50 ? ? ? ? ? ? 85 115 75 125 20
SW 6020A/EPA 200.8 Cadmium 7440-43-9 ug/L 1 -- 18 5 -- 5 NO 85 115 75 125 20
SW 6010B/EPA 200.7 Calcium 7440-70-2 ug/L 100 -- -- -- -- -- NO 85 115 75 125 20
SW 6020A/EPA 200.8 Chromium 7440-47-3 ug/L 1 -- -- 100 50 50 NO 85 115 75 125 20
EPA 218.6 Chromium, Hexavalent 18540-29-9 ug/L 0.2 0.031 110 100 -- 0.031 YES 90 110 90 110 20
EPA 218.6 LL Chromium, Hexavalent, LL 18540-29-9 ug/L 0.06 0.031 110 100 -- 0.031 YES 90 110 90 110 20
SM 3500-Cr Chromium, Hexavalent 18540-29-9 ug/L 10 0.031 110 100 -- 0.031 YES 85 115 80 120 20
SW 6010B or C/SW 6020A/EPA 200.7/EPA 200.8 Cobalt 7440-48-4 ug/L 5 4.7 11 -- -- 4.7 YES 85 115 75 125 20
SW 6010B or C/SW 6020A/EPA 200.7/EPA 200.8 Copper 7440-50-8 ug/L 1 620 1,500 1,000* -- 620 NO 85 115 75 125 20
SW 6010B or C/EPA 200.7 Iron 7439-89-6 ug/L 20 11,000 26,000 300* -- 300 NO 85 115 75 125 20
SW 6010B or C/SW 6020A/EPA 200.7/EPA 200.8 Lead 7439-92-1 ug/L 1 -- -- 15 -- 15 NO 85 115 75 125 20
SW 6010B or C/EPA 200.7 Magnesium 7439-95-4 ug/L 100 -- -- -- -- -- NO 85 115 75 125 20
SW 6020A/EPA 200.8 Manganese 7439-96-5 ug/L 0.5 -- 880 50* -- 50 NO 85 115 75 125 20
SW 7070A/EPA 245.1/ EPA 6020A? Mercury 7439-97-6 ug/L 0.2 0.63 0.63 2 -- 0.63 NO 75 125 75 125 20
SW 6020A/EPA 200.8 Molybdenum 7439-98-7 ug/L 2 78 180 -- -- 78 NO 85 115 75 125 20
SW 6020A/EPA 200.8 Nickel 7440-02-0 ug/L 2 300 730 100* 100 100 NO 85 115 75 125 20
SW 6010B or C/EPA 200.7 Potassium 7440-09-7 ug/L 100 -- -- -- -- -- NO 85 115 75 125 20
SW 6020A/EPA 200.8 Selenium 7782-49-2 ug/L 10 78 180 50 -- 50 NO 85 115 75 125 20
SW 6020A/EPA 200.8 Silver 7440-22-4 ug/L 5 71 180 -- -- 71 NO 85 115 75 125 20
SW 6010B or C/EPA 200.7 Sodium 7440-23-5 ug/L 100 -- -- -- -- -- NO 85 115 75 125 20
EPA 200.7/EPA 200.8 Strontium 7440-24-6 ug/L 50 9,300 22,000 -- -- 9,300 NO 85 115 75 125 20
SW 6020A/EPA 200.8 Thallium 7440-28-0 ug/L 1 0.16 2.4 2 -- 0.16 YES 85 115 75 125 20
SW 6020A/EPA 200.8 Uranium 7440-61-1 ug/L 5 230 -- 30 -- 30 NO 85 115 75 125 20
SW 6020A/EPA 200.8 Vanadium 7440-62-2 ug/L 5 -- 2.6 -- -- 2.6 YES 85 115 75 125 20

LCS Accuracy Control 
Limits (%R)

MS/MSD Accuracy 
Control Limits (%R)
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Table A-2
Reporting Limits, Accuracy, and Precession Limits for Groundwate
PG&E Program Quality Assurance Project Plan

EPA Regional 
Screening Levels

EPA Regional 
Screening Levels

Federal Drinking 
Water Standards 

California 
Drinking Water 

Standards
Precision 

Water

Method Constituent CAS Units QAPP RL May 2012 2008 MCLs MCLs

Most Stringent 

Screening Level1
Does RL Exceed 
Screening Level?

Lower 
Limit

Upper 
Limit

Lower 
Limit

Upper 
Limit % RPD

LCS Accuracy Control 
Limits (%R)

MS/MSD Accuracy 
Control Limits (%R)

SW 6010B or C/SW 6020A/EPA 200.7/EPA 200.8 Zinc 7440-66-6 ug/L 20 4,700 11,000 5,000* -- 4,700 NO 85 115 75 125 20
SW 8015B or C or D Motor Oil TPH-motor oil mg/L 1 -- -- -- -- -- NO 50 150 50 150 30
SW 8015B or C or D TPH-Diesel TPH-diesel mg/L 0.5 -- -- -- -- -- NO 61 143 61 143 30
SW 8015B or C or D TPH-Gasoline TPH-gasoline mg/L 0.1 -- -- -- -- -- NO 67 136 67 136 30
SW 8081A or B 4,4'-DDD 72-54-8 ug/L 0.1 0.28 0.28 -- -- 0.28 NO 50 139 50 139 30
SW 8081A or B 4,4'-DDE 72-55-9 ug/L 0.1 0.2 0.2 -- -- 0.2 NO 48 137 48 137 30
SW 8081A or B 4,4'-DDT 50-29-3 ug/L 0.1 0.2 0.2 -- -- 0.2 NO 47 138 47 138 30
SW 8081A or B Aldrin 309-00-2 ug/L 0.1 0.00021 0.004 -- -- 0.00021 YES 42 138 42 138 30
SW 8081A or B alpha-HCH 319-84-6 ug/L 0.1 0.0062 0.011 -- -- 0.0062 YES 60 128 60 128 30
SW 8081A or B alpha-Chlordane 5103-71-9 ug/L 0.1 -- -- 2 -- 2 NO 63 123 63 123 30
SW 8081A or B beta-HCH 319-85-7 ug/L 0.1 0.022 0.037 -- -- 0.022 YES 66 126 66 126 30
SW 8081A or B delta-HCH 319-86-8 ug/L 0.1 -- -- -- -- -- NO 46 136 46 136 30
SW 8081A or B Dieldrin 60-57-1 ug/L 0.1 0.0015 0.0042 -- -- 0.0015 YES 62 129 62 129 30
SW 8081A or B Endosulfan I 959-98-8 ug/L 0.1 -- -- -- -- -- NO 49 120 49 120 30
SW 8081A or B Endosulfan II 33213-65-9 ug/L 0.1 -- -- -- -- -- NO 42 130 42 130 30
SW 8081A or B Endosulfan sulfate 1031-07-8 ug/L 0.1 -- -- -- -- -- NO 54 137 54 137 30
SW 8081A or B Endrin 72-20-8 ug/L 0.1 1.7 11 2 -- 1.7 NO 56 134 56 134 30
SW 8081A or B Endrin aldehyde 7421-93-4 ug/L 0.1 -- -- -- -- -- NO 56 137 56 137 30
SW 8081A or B gamma-HCH (lindane) 58-89-9 ug/L 0.1 0.036 0.061 0.2 -- 0.036 YES 30 146 30 146 30
SW 8081A or B gamma-Chlordane 5103-74-2 ug/L 0.1 -- -- 2 -- 2 NO 67 120 67 120 30
SW 8081A or B Heptachlor 76-44-8 ug/L 0.1 0.0018 0.015 0.4 -- 0.0018 YES 51 128 51 128 30
SW 8081A or B Heptachlor Epoxide 1024-57-3 ug/L 0.1 0.0033 0.0074 0.2 -- 0.0033 YES 62 131 62 131 30
SW 8081A or B Methoxychlor 72-43-5 ug/L 0.5 27 180 40 -- 27 NO 56 150 56 150 30
SW 8081A or B Toxaphene 8001-35-2 ug/L 1 0.013 0.061 3 -- 0.013 YES 41 126 41 126 30
SW 8082 or A Aroclor-1016 12674-11-2 ug/L 0.5 0.96 0.96 0.5 -- 0.5 NO 40 144 40 144 30
SW 8082 or A Aroclor-1221 11104-28-2 ug/L 0.5 0.0043 0.0068 0.5 -- 0.0043 YES 41 136 41 136 30
SW 8082 or A Aroclor-1232 11141-16-5 ug/L 0.5 0.0043 0.0068 0.5 -- 0.0043 YES 41 136 41 136 30
SW 8082 or A Aroclor-1242 53469-21-9 ug/L 0.5 0.034 0.034 0.5 -- 0.034 YES 39 150 39 150 30
SW 8082 or A Aroclor-1248 12672-29-6 ug/L 0.5 0.034 0.034 0.5 -- 0.034 YES 41 136 41 136 30
SW 8082 or A Aroclor-1254 11097-69-1 ug/L 0.5 0.034 0.034 0.5 -- 0.034 YES 29 141 29 141 30
SW 8082 or A Aroclor-1260 11096-82-5 ug/L 0.5 0.034 0.034 0.5 -- 0.034 YES 45 145 45 145 30
SW 8151A 2,4-D 94-75-7 ug/L 10 130 370 70 -- 70 NO 39 120 39 120 30
SW 8151A 2,4-DB 94-82-6 ug/L 20 91 290 -- -- 91 NO 44 120 44 120 30
SW 8151A 2,4,5-T 93-76-5 ug/L 20 120 370 -- -- 120 NO 44 122 44 122 30
SW 8151A 2,4,5-TP 93-72-1 ug/L 10 84 290 -- -- 84 NO 49 126 49 126 30
SW 8151A Dalapon 75-99-0 ug/L 30 470 1,100 200 -- 200 NO 40 120 40 120 30
SW 8151A Dicamba 1918-00-9 ug/L 30 440 1,100 -- -- 440 NO 60 120 60 120 30
SW 8151A Dichloroprop 120-36-5 ug/L 20 -- -- -- -- -- NO 68 122 68 122 30
SW 8151A Dinoseb 88-85-7 ug/L 3 11 37 7 -- 7 NO 28 115 28 115 30
SW 8151A MCPA 94-74-6 ug/L 100 5.7 18 -- -- 5.7 YES 62 144 62 144 30
SW 8151A MCPP 7085-19-0 ug/L 100 -- 37 -- -- 37 YES 60 133 60 133 30
SW 8260B or C 1,1,1,2-Tetrachloroethane 630-20-6 ug/L 0.5 0.5 0.52 -- -- 0.5 NO 81 129 81 129 20
SW 8260B or C 1,1,1-Trichloroethane (TCA) 71-55-6 ug/L 1 7,500 9,100 200 200 200 NO 67 132 67 132 20
SW 8260B or C 1,1,2,2-Tetrachloroethane 79-34-5 ug/L 0.5 0.066 0.067 -- 1 0.066 YES 63 128 63 128 20
SW 8260B or C 1,1,2-Trichloroethane 79-00-5 ug/L 1 0.24 0.24 5 5 0.24 YES 75 125 75 125 20
SW 8260B or C 1,1,2-Trichlorotrifluoroethane (Freon 113) 76-13-1 ug/L 1 53,000 59,000 -- 1,200 1,200 NO 75 125 75 125 20
SW 8260B or C 1,1-Dichloroethane 75-34-3 ug/L 1 2.4 2.4 -- 5 2.4 NO 69 133 69 133 20
SW 8260B or C 1,1-Dichloroethene 75-35-4 ug/L 1 260 340 7 6 6 NO 68 130 68 130 20
SW 8260B or C 1,1-Dichloropropene 563-58-6 ug/L 1 -- -- -- -- -- NO 73 132 73 132 20
SW 8260B or C 1,2,3-Trichlorobenzene 87-61-6 ug/L 1 5.2 -- -- -- 5.2 NO 67 137 67 137 20
SW 8260B or C 1,2,3-Trichloropropane 96-18-4 ug/L 1 0.00065 0.0096 -- -- 0.00065 YES 73 124 73 124 20
SW 8260B or C 1,2,4-Trichlorobenzene 120-82-1 ug/L 1 0.99 8.2 70 5 0.99 YES 66 134 66 134 20
SW 8260B or C 1,2,4-Trimethylbenzene 95-63-6 ug/L 1 15 15 -- -- 15 NO 74 132 74 132 20
SW 8260B or C 1,2-Dibromo-3-Chloropropane 96-12-8 ug/L 2 0.00032 0.00032 0.2 -- 0.00032 YES 50 132 50 132 20
SW 8260B or C 1,2-Dibromoethane (EDB) 106-93-4 ug/L 1 0.0065 0.0065 0.05 -- 0.0065 YES 80 121 80 121 20
SW 8260B or C 1,2-Dichlorobenzene 95-50-1 ug/L 1 280 370 600 600 280 NO 71 122 71 122 20
SW 8260B or C 1,2-Dichloroethane (EDC) 107-06-2 ug/L 0.5 0.15 0.15 5 0.5 0.15 YES 69 132 69 132 20
SW 8260B or C 1,2-Dichloropropane 78-87-5 ug/L 1 0.38 0.39 5 5 0.38 YES 75 125 75 125 20
SW 8260B or C 1,3,5-Trimethylbenzene 108-67-8 ug/L 1 87 12 -- -- 12 NO 74 131 74 131 20
SW 8260B or C 1,3-Dichlorobenzene 541-73-1 ug/L 1 -- -- -- -- -- NO 75 124 75 124 20
SW 8260B or C 1,3-Dichloropropane 142-28-9 ug/L 1 290 730 -- -- 290 NO 73 126 73 126 20
SW 8260B or C 1,4-Dichlorobenzene 106-46-7 ug/L 0.5 0.42 0.43 75 5 0.42 YES 74 123 74 123 20
SW 8260B or C 2,2-Dichloropropane 594-20-7 ug/L 1 -- -- -- -- -- NO 69 137 69 137 20
SW 8260B or C 2-Butanone (MEK) 78-93-3 ug/L 10 4,900 7,100 -- -- 4,900 NO 49 136 49 136 20
SW 8260B or C 2-Chlorotoluene 95-49-8 ug/L 1 180 730 -- -- 180 NO 73 126 73 126 20
SW 8260B or C 4-Chlorotoluene 106-43-4 ug/L 1 190 2,600 -- -- 190 NO 74 128 74 128 20
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SW 8260B or C 4-Isopropyltoluene 99-87-6 ug/L 1 -- -- -- -- -- NO 73 130 73 130 20
SW 8260B or C 4-Methyl-2-Pentanone 108-10-1 ug/L 10 1,000 2,000 -- -- 1,000 NO 58 134 58 134 20
SW 8260B or C Acetone 67-64-1 ug/L 10 12,000 22,000 -- -- 12,000 NO 40 135 40 135 20
SW 8260B or C Acrolein 107-02-8 ug/L 20 0.041 0.042 -- -- 0.041 YES 75 125 75 125 20
SW 8260B or C Acrylonitrile 107-13-1 ug/L 20 0.045 0.045 -- -- 0.045 YES 75 125 75 125 20
SW 8260B or C Benzene 71-43-2 ug/L 0.4 0.39 0.41 5 1 0.39 YES 81 122 81 122 20
SW 8260B or C Bromobenzene 108-86-1 ug/L 1 54 20 -- -- 20 NO 76 124 76 124 20
SW 8260B or C Bromochloromethane 74-97-5 ug/L 1 83 -- -- -- 83 NO 65 129 65 129 20
SW 8260B or C Bromodichloromethane 75-27-4 ug/L 0.5 0.12 1.1 100 -- 0.12 YES 76 121 76 121 20
SW 8260B or C Bromoform 75-25-2 ug/L 1 7.9 8.5 100 -- 7.9 NO 69 128 69 128 20
SW 8260B or C Bromomethane 74-83-9 ug/L 3 7 8.7 -- -- 7 NO 53 141 53 141 20
SW 8260B or C Carbon Disulfide 75-15-0 ug/L 1 720 1,000 -- -- 720 NO 75 125 75 125 20
SW 8260B or C Carbon Tetrachloride 56-23-5 ug/L 1 0.39 0.2 5 0.5 0.2 YES 66 138 66 138 20
SW 8260B or C Chlorobenzene 108-90-7 ug/L 0.5 72 91 100 -- 72 NO 81 122 81 122 20
SW 8260B or C Chloroethane 75-00-3 ug/L 1 21,000 21,000 -- -- 21,000 NO 58 133 58 133 20
SW 8260B or C Chloroform 67-66-3 ug/L 1 0.19 0.19 100 -- 0.19 YES 69 128 69 128 20
SW 8260B or C Chloromethane 74-87-3 ug/L 1 190 1.8 -- -- 1.8 NO 56 131 56 131 20
SW 8260B or C cis-1,2-Dichloroethene 156-59-2 ug/L 1 28 370 70 6 6 NO 72 126 72 126 20
SW 8260B or C cis-1,3-Dichloropropene 10061-01-5 ug/L 0.5 -- -- -- -- -- NO 69 131 69 131 20
SW 8260B or C Dibromochloromethane 124-48-1 ug/L 0.5 0.15 0.8 100 -- 0.15 YES 66 133 66 133 20
SW 8260B or C Dibromomethane 74-95-3 ug/L 1 7.9 370 -- -- 7.9 NO 76 125 76 125 20
SW 8260B or C Dichlorodifluoromethane (Freon 12) 75-71-8 ug/L 1 190 390 -- -- 190 NO 53 153 53 153 20
SW 8260B or C Ethylbenzene 100-41-4 ug/L 1 1.3 1.5 700 -- 1.3 NO 73 127 73 127 20
SW 8260B or C Hexachlorobutadiene 87-68-3 ug/L 0.6 0.26 0.86 -- -- 0.26 YES 67 131 67 131 20
SW 8260B or C Isopropylbenzene (Cumene) 98-82-8 ug/L 1 390 680 -- -- 390 NO 75 127 75 127 20
SW 8260B or C Methylene chloride 75-09-2 ug/L 1 9.9 4.8 5 5 4.8 NO 63 137 63 137 20
SW 8260B or C Naphthalene 91-20-3 ug/L 1 0.14 0.14 -- -- 0.14 YES 54 138 54 138 20
SW 8260B or C n-Butylbenzene 104-51-8 ug/L 1 780 -- -- -- 780 NO 69 137 69 137 20
SW 8260B or C n-Propylbenzene 103-65-1 ug/L 1 530 -- -- -- 530 NO 72 129 72 129 20
SW 8260B or C sec-Butylbenzene 135-98-8 ug/L 1 -- -- -- -- -- NO 72 127 72 127 20
SW 8260B or C Styrene 100-42-5 ug/L 1 1,100 1,600 100 100 100 NO 65 134 65 134 20
SW 8260B or C tert-Butyl Methyl Ether (MTBE) 1634-04-4 ug/L 5 12 12 -- 13 12 NO 65 123 65 123 20
SW 8260B or C tert-Butylbenzene 98-06-6 ug/L 1 -- -- -- -- -- NO 70 129 70 129 20
SW 8260B or C Tetrachloroethene 127-18-4 ug/L 1 9.7 0.11 5 5 0.11 YES 66 128 66 128 20
SW 8260B or C Toluene 108-88-3 ug/L 1 860 2,300 1,000 150 150 NO 77 122 77 122 20
SW 8260B or C trans-1,2-Dichloroethene 156-60-5 ug/L 1 86 110 100 10 10 NO 63 137 63 137 20
SW 8260B or C trans-1,3-Dichloropropene 10061-02-6 ug/L 1 -- -- -- -- -- NO 59 135 59 135 20
SW 8260B or C Trichloroethene 79-01-6 ug/L 1 0.44 1.7 5 5 0.44 YES 70 127 70 127 20
SW 8260B or C Trichlorofluoromethane (Freon 11) 75-69-4 ug/L 1 1,100 1,300 -- 150 150 NO 57 129 57 129 20
SW 8260B or C Vinyl Chloride 75-01-4 ug/L 1 0.015 0.016 2 0.5 0.015 YES 50 134 50 134 20
SW 8260B or C Xylenes, Total 1330-20-7 ug/L 2 190 200 10,000 1,750 190 NO 75 125 75 125 20
SW 8260B or C m -Xylene 108-38-3 ug/L 2 190 1,400 -- -- 190 NO 76 128 76 128 20
SW 8260B or C o-Xylene 95-47-6 ug/L 1 190 1,400 -- -- 190 NO 80 121 80 121 20
SW 8260B or C p-Xylene 106-42-3 ug/L 1 190 1,500 -- -- 190 NO 76 128 76 128 20
SW 8270C or D 1,2,4-Trichlorobenzene 120-82-1 ug/L 10 0.99 8.2 70 -- 0.99 YES 37 120 37 120 20
SW 8270C or D 1,2-Dichlorobenzene 95-50-1 ug/L 10 280 370 600 -- 280 NO 33 120 33 120 20
SW 8270C or D 1,3-Dichlorobenzene 541-73-1 ug/L 10 -- -- -- -- -- NO 32 120 32 120 20
SW 8270C or D 1,4-Dichlorobenzene 106-46-7 ug/L 10 0.42 0.43 75 -- 0.42 YES 32 120 32 120 20
SW 8270C or D 2,4,5-Trichlorophenol 95-95-4 ug/L 50 890 3,700 -- -- 890 NO 49 120 49 120 20
SW 8270C or D 2,4,6-Trichlorophenol 88-06-2 ug/L 10 3.5 6.1 -- -- 3.5 YES 49 126 49 126 20
SW 8270C or D 2,4-Dichlorophenol 120-83-2 ug/L 10 35 110 -- -- 35 NO 48 120 48 120 20
SW 8270C or D 2,4-Dimethylphenol 105-67-9 ug/L 10 270 730 -- -- 270 NO 28 120 28 120 20
SW 8270C or D 2,4-Dinitrophenol 51-28-5 ug/L 10 30 73 -- -- 30 NO 25 130 25 130 20
SW 8270C or D 2,4-Dinitrotoluene 121-14-2 ug/L 10 0.2 73 -- -- 0.2 YES 51 120 51 120 20
SW 8270C or D 2,6-Dinitrotoluene 606-20-2 ug/L 10 15 37 -- -- 15 NO 49 120 49 120 20
SW 8270C or D 2-Chloronaphthalene 91-58-7 ug/L 10 550 2,900 -- -- 550 NO 49 120 49 120 20
SW 8270C or D 2-Chlorophenol 95-57-8 ug/L 10 71 180 -- -- 71 NO 37 120 37 120 20
SW 8270C or D 2-Methylnaphthalene 91-57-6 ug/L 10 27 150 -- -- 27 NO 46 120 46 120 20
SW 8270C or D 2-Methylphenol (o-Cresol) 95-48-7 ug/L 10 720 1,800 -- -- 720 NO 38 120 38 120 20
SW 8270C or D 2-Nitroaniline 88-74-4 ug/L 50 150 -- -- -- 150 NO 48 120 48 120 20
SW 8270C or D 2-Nitrophenol 88-75-5 ug/L 10 -- -- -- -- -- NO 39 123 39 123 20
SW 8270C or D 3,3'-Dichlorobenzidine 91-94-1 ug/L 20 0.11 0.15 -- -- 0.11 YES 20 120 20 120 20
SW 8270C or D 3-Nitroaniline 99-09-2 ug/L 50 -- 3.2 -- -- 3.2 YES 20 126 20 126 20
SW 8270C or D 4,6-Dinitro-2-methylphenol 534-52-1 ug/L 50 1.2 3.7 -- -- 1.2 YES 40 130 40 130 20
SW 8270C or D 4-Bromophenyl Phenyl Ether 101-55-3 ug/L 10 -- -- -- -- -- NO 52 120 52 120 20
SW 8270C or D 4-Chloro-3-methylphenol 59-50-7 ug/L 20 1,100 -- -- -- 1,100 NO 47 120 47 120 20
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Table A-2
Reporting Limits, Accuracy, and Precession Limits for Groundwate
PG&E Program Quality Assurance Project Plan

EPA Regional 
Screening Levels

EPA Regional 
Screening Levels

Federal Drinking 
Water Standards 

California 
Drinking Water 

Standards
Precision 

Water

Method Constituent CAS Units QAPP RL May 2012 2008 MCLs MCLs

Most Stringent 

Screening Level1
Does RL Exceed 
Screening Level?

Lower 
Limit

Upper 
Limit

Lower 
Limit

Upper 
Limit % RPD

LCS Accuracy Control 
Limits (%R)

MS/MSD Accuracy 
Control Limits (%R)

SW 8270C or D 4-Chloroaniline 106-47-8 ug/L 20 0.32 1.2 -- -- 0.32 YES 20 120 20 120 20
SW 8270C or D 4-Chlorophenyl phenyl ether 7005-72-3 ug/L 10 -- -- -- -- -- NO 50 120 50 120 20
SW 8270C or D 4-Methylphenol (p-Cresol) 106-44-5 ug/L 50 1,400 180 -- -- 180 NO 32 120 32 120 20
SW 8270C or D 4-Nitroaniline 100-01-6 ug/L 50 3.3 3.2 -- -- 3.2 YES 36 120 36 120 20
SW 8270C or D 4-Nitrophenol 100-02-7 ug/L 50 -- -- -- -- -- NO 20 120 20 120 20
SW 8270C or D Acenaphthene 83-32-9 ug/L 10 400 2,200 -- -- 400 NO 47 120 47 120 20
SW 8270C or D Acenaphthylene 208-96-8 ug/L 10 -- -- -- -- -- NO 50 120 50 120 20
SW 8270C or D Anthracene 120-12-7 ug/L 10 1,300 11,000 -- -- 1,300 NO 54 120 54 120 20
SW 8270C or D Benzo (a) anthracene 56-55-3 ug/L 10 0.029 0.029 -- -- 0.029 YES 56 100 56 100 20
SW 8270C or D Benzo (a) pyrene 50-32-8 ug/L 10 0.0029 0.0029 0.2 -- 0.0029 YES 53 120 53 120 20
SW 8270C or D Benzo (b) fluoranthene 205-99-2 ug/L 10 0.029 0.029 -- -- 0.029 YES 45 124 45 124 20
SW 8270C or D Benzo (g,h,i) perylene 191-24-2 ug/L 10 -- -- -- -- -- NO 38 123 38 123 20
SW 8270C or D Benzo (k) fluoranthene 207-08-9 ug/L 10 0.29 0.29 -- -- 0.29 YES 45 124 45 124 20
SW 8270C or D Benzoic acid 65-85-0 ug/L 100 58,000 150,000 -- -- 58,000 NO 20 120 20 120 20
SW 8270C or D Benzyl alcohol 100-51-6 ug/L 20 1,500 18,000 -- -- 1,500 NO 30 120 30 120 20
SW 8270C or D bis (2-chloroethoxy) methane 111-91-1 ug/L 10 47 110 -- -- 47 NO 46 120 46 120 20
SW 8270C or D bis (2-chloroethyl) ether 111-44-4 ug/L 10 0.012 0.012 -- -- 0.012 YES 37 120 37 120 20
SW 8270C or D bis (2-chloroisopropyl) ether 108-60-1 ug/L 10 0.31 0.32 -- -- 0.31 YES 26 131 26 131 20
SW 8270C or D bis (2-ethylhexyl) phthalate 117-81-7 ug/L 10 0.071 4.8 6 -- 0.071 YES 42 126 42 126 20
SW 8270C or D Butyl benzylphthalate 85-68-7 ug/L 10 14 35 -- -- 14 NO 46 120 46 120 20
SW 8270C or D Chrysene 218-01-9 ug/L 10 2.9 2.9 -- -- 2.9 YES 55 120 55 120 20
SW 8270C or D Dibenzo (a,h) anthracene 53-70-3 ug/L 10 0.0029 0.0029 -- -- 0.0029 YES 42 127 42 127 20
SW 8270C or D Dibenzofuran 132-64-9 ug/L 10 5.8 -- -- -- 5.8 YES 54 120 54 120 20
SW 8270C or D Diethyl phthalate 84-66-2 ug/L 10 11,000 29,000 -- -- 11,000 NO 41 120 41 120 20
SW 8270C or D Dimethyl phthalate 131-11-3 ug/L 10 -- -- -- -- -- NO 25 127 25 127 20
SW 8270C or D Di-n-butylphthalate 84-74-2 ug/L 10 670 3,700 -- -- 670 NO 54 120 54 120 20
SW 8270C or D Di-n-octylphthalate 117-84-0 ug/L 10 -- -- -- -- -- NO 37 137 37 137 20
SW 8270C or D Fluoranthene 206-44-0 ug/L 10 630 1,500 -- -- 630 NO 54 120 54 120 20
SW 8270C or D Fluorene 86-73-7 ug/L 10 220 1,500 -- -- 220 NO 50 120 50 120 20
SW 8270C or D Hexachlorobenzene 118-74-1 ug/L 10 0.042 0.042 1 -- 0.042 YES 52 120 52 120 20
SW 8270C or D Hexachlorobutadiene 87-68-3 ug/L 10 0.26 0.86 -- -- 0.26 YES 27 120 27 120 20
SW 8270C or D Hexachloroethane 67-72-1 ug/L 10 0.79 4.8 -- -- 0.79 YES 28 120 28 120 20
SW 8270C or D Indeno (1,2,3-c,d) pyrene 193-39-5 ug/L 10 0.029 0.029 -- -- 0.029 YES 43 125 43 125 20
SW 8270C or D Isophorone 78-59-1 ug/L 10 67 71 -- -- 67 NO 50 120 50 120 20
SW 8270C or D Naphthalene 91-20-3 ug/L 10 0.14 0.14 -- -- 0.14 YES 39 120 39 120 20
SW 8270C or D Nitrobenzene 98-95-3 ug/L 10 0.12 3.4 -- -- 0.12 YES 44 120 44 120 20
SW 8270C or D n-Nitrosodi-n-propylamine 621-64-7 ug/L 10 0.0093 0.0096 -- -- 0.0093 YES 34 128 34 128 20
SW 8270C or D n-Nitrosodiphenylamine 86-30-6 ug/L 10 10 14 -- -- 10 NO 48 120 48 120 20
SW 8270C or D Pentachlorophenol 87-86-5 ug/L 50 0.17 0.56 1 -- 0.17 YES 38 120 38 120 20
SW 8270C or D Phenanthrene 85-01-8 ug/L 10 -- -- -- -- -- NO 51 120 51 120 20
SW 8270C or D Phenol 108-95-2 ug/L 10 4,500 11,000 -- -- 4,500 NO 20 120 20 120 20
SW 8270C or D Pyrene 129-00-0 ug/L 10 87 1,100 -- -- 87 NO 49 128 49 128 20
SW 8270SIM 1-methylnaphthalene 90-12-0 ug/L 0.2 0.97 2.3 -- -- 0.97 NO 35 131 35 131 30
SW 8270SIM 2-methylnaphthalene 91-57-6 ug/L 0.2 27 150 -- -- 27 NO 36 121 36 121 30
SW 8270SIM Acenaphthene 83-32-9 ug/L 0.2 400 2,200 -- -- 400 NO 39 125 39 125 30
SW 8270SIM Acenaphthylene 208-96-8 ug/L 0.2 -- -- -- -- -- NO 43 140 43 140 30
SW 8270SIM Anthracene 120-12-7 ug/L 0.2 1,300 11,000 -- -- 1,300 NO 41 132 41 132 30
SW 8270SIM Benzo (a) anthracene 56-55-3 ug/L 0.2 0.029 0.029 -- -- 0.029 YES 58 141 58 141 30
SW 8270SIM Benzo (a) pyrene 50-32-8 ug/L 0.2 0.0029 0.0029 0.2 -- 0.0029 YES 31 142 31 142 30
SW 8270SIM Benzo (b) fluoranthene 205-99-2 ug/L 0.2 0.029 0.029 -- -- 0.029 YES 42 156 42 156 30
SW 8270SIM Benzo (g,h,i) perylene 191-24-2 ug/L 0.2 -- -- -- -- -- NO 12 171 12 171 30
SW 8270SIM Benzo (k) fluoranthene 207-08-9 ug/L 0.2 0.29 0.29 -- -- 0.29 NO 49 165 49 165 30
SW 8270SIM Chrysene 218-01-9 ug/L 0.2 2.9 2.9 -- -- 2.9 NO 51 155 51 155 30
SW 8270SIM Dibenzo (a,h) anthracene 53-70-3 ug/L 0.2 0.0029 0.0029 -- -- 0.0029 YES 28 153 28 153 30
SW 8270SIM Fluoranthene 206-44-0 ug/L 0.2 630 1,500 -- -- 630 NO 47 158 47 158 30
SW 8270SIM Fluorene 86-73-7 ug/L 0.2 220 1,500 -- -- 220 NO 40 140 40 140 30
SW 8270SIM Indeno (1,2,3-c,d) pyrene 193-39-5 ug/L 0.2 0.029 0.029 -- -- 0.029 YES 20 167 20 167 30
SW 8270SIM Naphthalene 91-20-3 ug/L 0.2 0.14 0.14 -- -- 0.14 YES 39 125 39 125 30
SW 8270SIM Phenanthrene 85-01-8 ug/L 0.2 -- -- -- -- -- NO 46 144 46 144 30
SW 8270SIM Pyrene 129-00-0 ug/L 0.2 87 1,100 -- -- 87 NO 39 158 39 158 30
CF-IRMS D18O D18O 0/00 -- -- -- -- -- -- NO -- -- -- -- 20
CF-IRMS DD DD 0/00 -- -- -- -- -- -- NO -- -- -- -- 20
SM 7110 C Gross alpha Gross alpha pCi/L 3 -- -- 15 15 15 NO -- -- -- -- 20
EPA 900.0 Gross beta Gross beta pCi/L 4 -- -- -- 4 4 NO -- -- -- -- 20
EPA 903.1 Radium-226 013982-63-3 pCi/L 1 -- -- 5 -- 5 NO -- -- -- -- 20
EPA 904.0 Radium-228 015262-20-1 pCi/L 1 -- -- 5 -- 5 NO -- -- -- -- 20
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Table A-2
Reporting Limits, Accuracy, and Precession Limits for Groundwate
PG&E Program Quality Assurance Project Plan

EPA Regional 
Screening Levels

EPA Regional 
Screening Levels

Federal Drinking 
Water Standards 

California 
Drinking Water 

Standards
Precision 

Water

Method Constituent CAS Units QAPP RL May 2012 2008 MCLs MCLs

Most Stringent 

Screening Level1
Does RL Exceed 
Screening Level?

Lower 
Limit

Upper 
Limit

Lower 
Limit

Upper 
Limit % RPD

LCS Accuracy Control 
Limits (%R)

MS/MSD Accuracy 
Control Limits (%R)

EPA 905.0 Strontium 7440-26-4 pCi/L 2 -- -- -- 8 8 NO -- -- -- -- 20
EPA 906.0 Tritium 10028-17-8 pCi/L 1,000 -- -- -- 20,000 20,000 NO -- -- -- -- 20
EPA 908.0 Uranium 7440-61-1 pCi/L 1 -- -- -- 20 20 NO -- -- -- -- 20
RSK-175 Carbon Dioxide 124-38-9 ug/L 5 -- -- -- -- -- NO 80 120 80 120 20
RSK-175 Ethane 74-84-0 ug/L 5 -- -- -- -- -- NO 80 120 80 120 20
RSK-175 Ethene 74-85-1 ug/L 5 -- -- -- -- -- NO 80 120 80 120 20
RSK-175 Methane 74-82-8 ug/L 5 -- -- -- -- -- NO 80 120 80 120 20
Notes:

**Please keep in mind, Screening Levels are constantly revised by the EPA. The appropriate Screening levels are specific to the project, the location, the agency providing oversight, and the overall Goals of the project.** 

mg/L = milligrams per liter
ug/L = micrograms per liter
µmhos/cm = micromhos per centimeter
pCi/L = picocuries per liter
PCB - LCS, MS, and MSD only require Aroclor-1016 and Aroclor-1260 spikes

1 For groundwater, most stringent of:
    EPA Regional Screening Levels - 2008 and May 2012
    Federal Drinking Water Standards, MCLs
       *Secondary Federal Drinking Water Standards, MCLs
    California Drinking Water Standards, MCLs
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Table A-3

Maximum Concentrations for Title 22
PG&E Program Quality Assurance Project Plan

Precision 
Soil

Method Constituent CAS Units

TCLP 
Regulatory 
Standards

Title 22 TTLC 
MCL (mg/kg)

If TTLC 
Concentration is 
≥ this value STLC 
Analysis Must be 

performed
Title 22 

STLC MCL

Most 
Stringent 

Screening 
Level RL

Does RL 
Exceed 

Screening 
Level?

Lower 
Limit

Upper 
Limit

Lower 
Limit

Upper 
Limit % RPD

SW6010B Antimony 7440-36-0 mg/kg -- 500 150 15 15 5 NO 80 120 75 125 20

SW6010B Arsenic 7440-38-2 mg/kg 5 500 50 5 5 5 NO 80 120 75 125 20

SW6010B Barium 7440-39-3 mg/kg 100 10,000 1,000 100 100 10 NO 80 120 75 125 20

SW6010B Beryllium 7440-41-7 mg/kg -- 75 7.5 0.75 0.75 1 YES 80 120 75 125 20

SW6010B Cadmium 7440-43-9 mg/kg 1 100 10 1 1 1 NO 80 120 75 125 20

SW6010B Chromium 7440-47-3 mg/kg 5 2,500 50 5 5 5 NO 80 120 75 125 20

SW3060A Chromium, Hexavalent 18540-29-9 mg/kg -- 500 50 5 5 0.4 NO 80 120 75 125 20

SW6010B Cobalt 7440-48-4 mg/kg -- 8,000 800 80 80 10 NO 80 120 75 125 20

SW6010B Copper 7440-50-8 mg/kg -- 2,500 250 25 25 5 NO 80 120 75 125 20

SW6010B Lead 7439-92-1 mg/kg 5 1,000 50 5 5 5 NO 80 120 75 125 20

SW7470A Mercury 7439-97-6 mg/kg 0.2 20 2 0.2 0.2 0.1 NO 75 125 75 125 20

SW6010B Molybdenum 7439-98-7 mg/kg -- 3,500 3,500 350 350 10 NO 80 120 75 125 20

SW6010B Nickel 7440-02-0 mg/kg -- 2,000 200 20 20 5 NO 80 120 75 125 20

SW6010B Selenium 7782-49-2 mg/kg 1 100 10 1 1 5 YES 80 120 75 125 20

SW6010B Silver 7440-22-4 mg/kg 5 500 50 5 5 5 NO 80 120 75 125 20

SW6010B Thallium 7440-28-0 mg/kg -- 700 70 7 7 5 NO 80 120 75 125 20

SW6010B Vanadium 7440-62-2 mg/kg -- 2,400 240 24 24 5 NO 80 120 75 125 20

SW6010B Zinc 7440-66-6 mg/kg -- 5,000 2,500 250 250 10 NO 80 120 75 125 20

SW8260B Benzene 71-43-2 mg/L 0.5 -- -- -- 0.5 ‐‐ YES ‐‐ ‐‐ ‐‐ ‐‐ ‐‐
SW8260B Carbon tetrachloride 56-23-5 mg/L 0.5 -- -- -- 0.5 ‐‐ YES ‐‐ ‐‐ ‐‐ ‐‐ ‐‐
SW8260B Chlorobenzene 108-90-7 mg/L 100 -- -- -- 100 ‐‐ YES ‐‐ ‐‐ ‐‐ ‐‐ ‐‐
SW8260B Chloroform 67-66-3 mg/L 6 -- -- -- 6 ‐‐ YES ‐‐ ‐‐ ‐‐ ‐‐ ‐‐
SW8260B o-Cresol (2-Methylphenol) 95-48-7 mg/L 200 -- -- -- 200 ‐‐ YES ‐‐ ‐‐ ‐‐ ‐‐ ‐‐
SW8260B m-Cresol 108-39-4 mg/L 200 -- -- -- 200 ‐‐ YES ‐‐ ‐‐ ‐‐ ‐‐ ‐‐
SW8260B p-Cresol (4-Methylphenol) 106-44-5 mg/L 200 -- -- -- 200 ‐‐ YES ‐‐ ‐‐ ‐‐ ‐‐ ‐‐
SW8260B Total Cresols mg/L 200 -- -- -- 200 ‐‐ YES ‐‐ ‐‐ ‐‐ ‐‐ ‐‐
SW8260B 1,4-Dichlorobenzene 106-46-7 mg/L 7.5 -- -- -- 7.5 ‐‐ YES ‐‐ ‐‐ ‐‐ ‐‐ ‐‐
SW8260B 1,2-Dichloroethane (EDC) 107-06-2 mg/L 0.5 -- -- -- 0.5 ‐‐ YES ‐‐ ‐‐ ‐‐ ‐‐ ‐‐
SW8260B 1,1-Dichloroethylene 75-35-4 mg/L 0.7 -- -- -- 0.7 ‐‐ YES ‐‐ ‐‐ ‐‐ ‐‐ ‐‐
SW8260B Hexachlorobutadiene 87-68-3 mg/L 0.5 -- -- -- 0.5 ‐‐ YES ‐‐ ‐‐ ‐‐ ‐‐ ‐‐
SW8260B Tetrachloroethylene (PCE) 127-18-4 mg/L 0.7 2,040 -- 204 0.7 ‐‐ YES ‐‐ ‐‐ ‐‐ ‐‐ ‐‐
SW8260B Vinyl chloride 75-01-4 mg/L 0.2 -- -- -- 0.2 ‐‐ YES ‐‐ ‐‐ ‐‐ ‐‐ ‐‐
SW8260B Trichloroethylene (TCE) 79-01-6 mg/L 0.5 -- -- -- 0.5 ‐‐ YES ‐‐ ‐‐ ‐‐ ‐‐ ‐‐
SW8260B 2-Butanone (MEK) 78-93-3 mg/L 200 -- -- -- 200 ‐‐ YES ‐‐ ‐‐ ‐‐ ‐‐ ‐‐
SW8270C 2,4-Dinitrotoluene 121-14-2 mg/L 0.13 -- -- -- 0.13 ‐‐ YES ‐‐ ‐‐ ‐‐ ‐‐ ‐‐
SW8270C Hexachlorobenzene 118-74-1 mg/L 0.13 -- -- -- 0.13 ‐‐ YES ‐‐ ‐‐ ‐‐ ‐‐ ‐‐
SW8270C Hexachloroethane 67-72-1 mg/L 3 -- -- -- 3 ‐‐ YES ‐‐ ‐‐ ‐‐ ‐‐ ‐‐
SW8270C Hexachlorobutadiene 87-68-3 mg/L 0.5 -- -- -- 0.5 ‐‐ YES ‐‐ ‐‐ ‐‐ ‐‐ ‐‐
SW8270C Nitrobenzene 98-95-3 mg/L 2 -- -- -- 2 ‐‐ YES ‐‐ ‐‐ ‐‐ ‐‐ ‐‐
SW8270C Pentachlorophenol 87-86-5 mg/L 100 17 -- 1.7 1.7 ‐‐ YES ‐‐ ‐‐ ‐‐ ‐‐ ‐‐
SW8270C 2,4,5-Trichlorophenol 95-95-4 mg/L 400 -- -- -- 400 ‐‐ YES ‐‐ ‐‐ ‐‐ ‐‐ ‐‐
SW8270C 2,4,6-Trichlorophenol 88-06-2 mg/L 2 -- -- -- 2 ‐‐ YES ‐‐ ‐‐ ‐‐ ‐‐ ‐‐
SW8270C Pyridine 110-86-1 mg/L 5 -- -- -- 5 ‐‐ YES ‐‐ ‐‐ ‐‐ ‐‐ ‐‐
SW8270C 3,3-Dichlorobenzidine mg/L 0.01 -- -- -- 0.01 ‐‐ YES ‐‐ ‐‐ ‐‐ ‐‐ ‐‐
SW8081A Endrin 72-20-8 mg/L 0.02 0.2 -- 0.02 0.02 ‐‐ YES ‐‐ ‐‐ ‐‐ ‐‐ ‐‐
SW8081A Heptachlor (and its epoxide) 76-44-8 mg/L 0.008 4.7 -- 0.47 0.008 ‐‐ YES ‐‐ ‐‐ ‐‐ ‐‐ ‐‐
SW8081A Methoxychlor 72-43-5 mg/L 10 100 -- 10 10 ‐‐ YES ‐‐ ‐‐ ‐‐ ‐‐ ‐‐
SW8081A Toxaphene 8001-35-2 mg/L 0.5 5 -- 0.5 0.5 ‐‐ YES ‐‐ ‐‐ ‐‐ ‐‐ ‐‐
SW8081A Chlordane 57-74-9 mg/L 0.03 2.5 -- 0.25 0.03 ‐‐ YES ‐‐ ‐‐ ‐‐ ‐‐ ‐‐
SW8081A Lindane 58-89-9 mg/L 0.4 4 -- 0.4 0.4 ‐‐ YES ‐‐ ‐‐ ‐‐ ‐‐ ‐‐
SW8081A Aldrin 309-00-2 mg/L -- 1.4 -- 0.14 0.14 ‐‐ YES ‐‐ ‐‐ ‐‐ ‐‐ ‐‐

MS/MSD Accuracy 
Control Limits (%R)

LCS Accuracy Control 
Limits (%R)CA TTCL/STLC
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Table A-3

Maximum Concentrations for Title 22
PG&E Program Quality Assurance Project Plan

Precision 
Soil

Method Constituent CAS Units

TCLP 
Regulatory 
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Title 22 TTLC 
MCL (mg/kg)

If TTLC 
Concentration is 
≥ this value STLC 
Analysis Must be 

performed
Title 22 

STLC MCL
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Screening 
Level RL

Does RL 
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Screening 
Level?
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Limit

Upper 
Limit

Lower 
Limit

Upper 
Limit % RPD

MS/MSD Accuracy 
Control Limits (%R)

LCS Accuracy Control 
Limits (%R)CA TTCL/STLC

SW8081A Kepone 143-50-0 mg/L -- 21 -- 2.1 2.1 ‐‐ YES ‐‐ ‐‐ ‐‐ ‐‐ ‐‐
SW8081A 4,4'-DDD 72-54-8 mg/L -- 1 -- 0.1 0.1 ‐‐ YES ‐‐ ‐‐ ‐‐ ‐‐ ‐‐
SW8081A 4,4'-DDE 72-55-9 mg/L -- 1 -- 0.1 0.1 ‐‐ YES ‐‐ ‐‐ ‐‐ ‐‐ ‐‐
SW8081A 4,4'-DDT 50-29-3 mg/L -- 1 -- 0.1 0.1 ‐‐ YES ‐‐ ‐‐ ‐‐ ‐‐ ‐‐
SW8081A Dieldrin 60-57-1 mg/L -- 8 -- 0.8 0.8 ‐‐ YES ‐‐ ‐‐ ‐‐ ‐‐ ‐‐
SW8081A Heptachlor 76-44-8 mg/L -- 4.7 -- 0.47 0.47 ‐‐ YES ‐‐ ‐‐ ‐‐ ‐‐ ‐‐
SW8151A 2,4-Dichlorophenoxyacetic acid (2,4-D) 94-75-7 mg/L 10 100 -- 10 10 ‐‐ YES ‐‐ ‐‐ ‐‐ ‐‐ ‐‐
SW8151A 2,4,5-Trichlorophenoxypropionic acid (2,4,5-TP) (Silvex) 93-72-1 mg/L 1 10 -- 1 1 ‐‐ YES ‐‐ ‐‐ ‐‐ ‐‐ ‐‐
SW8082 Polychlorinated biphenyls (PCB) mg/L -- 50 -- 5 5 ‐‐ YES ‐‐ ‐‐ ‐‐ ‐‐ ‐‐
Dioxins Dioxin (2,3,7,8-TCDD) 1746-01-6 mg/L -- 0.01 -- 0.001 0.001 ‐‐ YES ‐‐ ‐‐ ‐‐ ‐‐ ‐‐
Notes:

mg/L = milligrams per liter
mg/kg = milligrams per kilogram

TCLP = toxicity characteristic leaching procedure
STLC = soluble threshold limit concentration

TTLC = total threshold limit concentration
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2 ADDENDUM TO THE PG&E PROGRAM QUALITY ASSURANCE PROJECT PLAN 

1.0 Introduction 
This addendum to the PG&E Program Quality Assurance Project Plan (QAPP) (CH2M HILL, 
2008) has been prepared to address any variations from the QAPP or specifications 
associated with the Hinkley compressor station projects that are not included or defined in 
the QAPP document. The laboratories will be required to adhere to the QAPP and then use 
the specific information outlined within this addendum to supersede the QAPP information. 

2.0 Certification Requirements 
All laboratories participating in analytical services will be certified under the state of 
California, Department of Health Environmental Laboratory Accreditation Program where 
applicable and accreditation is offered by the California program; additional accreditation 
may be required. The laboratory managers will be responsible for ensuring that all 
laboratory personnel have been properly trained and are qualified to perform their assigned 
tasks. 

3.0 Sampling Design and Quality Control 

3.1 Sampling Design 
Sampling frequency and analytes are mandated by the various regulatory documents (waste 
discharge requirements, cleanup and abatement order, notice of applicability) issued by the 
California Regional Water Quality Control Board, Lahontan Region (Water Board) and by 
project data needs. The Hinkley project have multiple, large and complex sampling events 
and will use a planned sample table, chain-of-custody (CoC) forms, and other database-
generated paperwork. 

3.2 Field Sampling Procedures 
Sample collection will follow the standard operating procedures (SOP) specific to the task or 
location. Updated SOPs may be available, check with the project manager, task manager, or 
the project chemist for the latest approved SOPs.  

3.3 Additional Field Quality Control Steps 
1. In general there are two types of equipment blanks used for Hinkley projects; “normal” 

equipment blanks and well specific or “dedicated” equipments blanks (see section 3.4 
for more on dedicated equipment blanks). All normal equipment blanks will be blind 
(versus being identified to the laboratory as “blank”, or “EB” or equipment blanks). One 
normal equipment blank will be collected each day by each sampling team using non-
dedicated, reusable equipment for sample collection.  

2. Certified filters will be purchased for all water samples. These filters are packaged with 
manufactures’ testing data and certification. If uncertified filters must be used, each lot 
(if lot information is available) will be analyzed for hexavalent chromium [Cr(VI)] and 
all associated contaminates of potential concern (COPC). If no lot information is 
available, one filter per day will be analyzed for all COPCs. 
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3. The protocol for Cr(VI) has been established, using the ammonium sulfate buffer 
solution for Cr(VI) sample preservation in the field:  

 Within two (2) weeks prior to any field event requiring preservation for Cr(VI), fresh 
buffer solution will be made and the purity checked by the laboratory; the resulting 
chromatogram will be emailed to the CH2M HILL project chemist for verification.  

 All Cr(VI) water samples will be field filtered and preserved to pH 9.3 – 9.7 with 
ammonium sulfate buffer solution. The laboratory will provide pre-preserved 
sample containers with 5 mLs of Ammonium Sulfate Buffer solution added. The 
pre-preserved containers will be use with few exceptions (lysimeter samples), but 
any deviation should be cleared with the Project Chemist prior to sample collection.    

 The laboratory will confirm preservation at the time of sample receipt. The 
laboratories will use NaOH one drop at a time to make any adjustments needed to 
bring the sample pH into the appropriate pH range of 9.3 – 9.7. Prior to using the 
NaOH the laboratory must add 10 drops to 250 ml of DI water and analyze for 
Cr(VI) using the modified EPA method 218.6 for low level Cr(VI) and verify there is 
no detectable Cr(VI) in the NaOH.  

 All Hinkley water samples will use Methods E218.6 or SM3500-Cr (use of Methods 
SW7199 and SW7196 are restricted and must be approved by the Project Chemist) 
for Cr(VI) analyses, as approved by the Water Board.  

 One atmospheric (ambient) blank will be collected at the PG&E Hinkley site per day 
of sampling during high wind conditions (wind speeds greater than 15 MPH). The 
atmospheric blank and the dedicated equipment blanks will be placed on hold, and 
analyzed only in event of suspect sample detections. 

4.0 Method Quality Objectives and Quality Assurance 
Program 

The data quality goal for all PG&E Hinkley projects is to achieve defensible data with the 
highest quality possible given the variability of parameters for monitoring and investigative 
sampling at the Hinkley site. The final output is a data collection designed and validated to 
meet the qualitative and quantitative needs of the project. See the Reporting Limits, 
Accuracy, and Precession Limits in the Pacific Gas and Electric Company Program Quality 
Assurance Project Plan (QAPP), Revision 2 or for Hinkley project specific limits see Table 4-1 
and Table 4-2. 

4.1 Analytical Requirements 
This QAPP addendum may specify project-specific analytes and analytical methods that 
differ from the QAPP. All method, analyte, or QC parameters specified in this addendum 
that differ from the QAPP supersede the criteria in the QAPP.  
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4.1.1 Reporting Limits 
RLs should be a minimum of two times greater than the calculated MDLs. RLs used by the 
laboratory should not be greater than the RL objectives listed in the tables.  

Only analytes detected at concentrations greater than the project-specific RL will be 
reported. Analytes detected at less than the RL will be flagged “U” and reported as not 
detected at the RL. 

RLs and sample results shall be reported to two significant figures if less than 10 micrograms 
per liter (µg/L) (parts per billion) and to three significant figures otherwise.  

4.1.2 Calibration 
In the initial calibration (for all instruments), a standard at a concentration equal to or less 
than the RL must be included.  

Initial calibration must be re-established if the following conditions exist:  

 The last calibration was established more than 1 year prior to the start of a sample’s 
analysis [gas chromatography, gas chromatography-mass spectrometry, inductively 
coupled plasma, and inductively coupled plasma-mass spectrometry (ICPMS)] 

 The last calibration was established more than 2 weeks prior to the start of a sample’s 
analysis for ion chromatography. 

 Two consecutive continuing calibration standards fail  

 The operating conditions change; for example, any of the following: 
 Major maintenance is performed  
 The fluid or gas “carrier” type changes 
 New buffer or solvent batches (laboratory generated)  
 The instrument requires relocation  
 The analytical column is replaced 

4.1.3 Matrix Spike for Hexavalent Chromium Analyses 
Further investigation of anomalous hexavalent chromium results may require following the 
spike and dilution protocol established for the PG&E Topock site (see section 4.1.3.1 below 
for details). Interference from groundwater is known to reduce the sensitivity of Methods 
SW7199 and EPA218.6. This can result in an incorrect assessment of the analyte 
identification or the specific RL if the Matrix Spike and Dilution Protocol are not followed. 
Samples being analyzed by Methods SW7199 and EPA218.6 may require following the 
Matrix Spike and Dilution Protocol. The Project Chemist will notify the laboratory if this 
contingency is required. 

4.1.3.1    Matrix Spike and Dilution Protocol 
Matrix interference has been encountered that affects the sensitivity for hexavalent 
chromium by ion chromatography methods. CH2M HILL may direct the laboratories to 
perform an additional quality assurance/quality control (QA/QC) analyses to aid in 
assessing any effect on method sensitivity for each project due to the sample matrix. The 
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Project Chemist will notify the laboratory in cases where the spike protocol is required on a 
specific sample.  

For non-detect sample results, the laboratory will analyze an MS by spiking the samples 
with 1 µg/L of hexavalent chromium to ensure that identification is accurate and verify that 
false negatives are detected. For samples with detected results, the laboratory will analyze 
an MS by spiking the sample with hexavalent chromium at a level not less than 25 percent 
of the sample concentration. Laboratories will follow the standard protocol of 1 MS and 
1 laboratory sample duplicate per 20 samples, unless directed by the project chemist to 
analyze the MS more frequently.  

If the MS is not recovered or the peak is outside of the established retention time window 
for either detected or non-detect results, the laboratory will make a five-fold dilution of two 
aliquots of the sample. The first aliquot will be analyzed without the spike; the second 
aliquot will be spiked with hexavalent chromium at a concentration consistent with the 
concentrations previously listed and the recovery and peak retention times evaluated. If this 
MS recovery is not within laboratory QC limits or the peak is not within the laboratory 
retention time window, the laboratory will dilute two additional aliquots of the sample 
tenfold, spike one of the aliquots, and analyze the sample/MS. This procedure will be 
performed at successively greater dilutions of 25:1, 50:1, or 100:1 until the peak identified in 
the post spike analysis is within the established retention time window for hexavalent 
chromium and the recovery of the spike is within the laboratory QC limits listed in Tables 4-
1 and 4-2.  

The detected result that is reported by the laboratory on the final data package will be 
chosen from the dilution where both the peak detected in the non-spiked and the spiked 
sample are within the appropriate retention time and the MS is recovered within the QC 
control limits. The RLs will be raised to the level of the appropriate dilution. 

For non-detect results, the dilution selected by the laboratory for reporting will be taken 
from the smallest dilution that yields an MS recovery within QC control limits and within 
the appropriate retention time window. 

The laboratory is required to ensure that the buffer solution and initial calibration method 
blank concentrations are less than one half the RL prior to proceeding with sample analysis. 
(Traditionally blanks below the reportable level were considered useable and no corrective 
action was taken until the blank concentrations were reportable). Sample analysis will only 
proceed after the buffer solution and method blank concentrations are less than one half 
the RL. In all cases in which corrective actions are applied, the CH2M HILL Project Chemist 
will be notified to aid in the corrective action process. 

The analytes and analytical requirements are presented in the tables 4-1 and 4-2. 

Analytical laboratories will follow these additional QC steps for Cr(VI) samples: 

 The laboratory will supply only certified sample containers for all PG&E programs. 

 The laboratory will analyze a QC sample (standard), after the initial calibration, at 
the RL concentration.  
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 For all standard Cr(VI) samples where method E218.6 is used, if a blank 
concentration is determined to be greater than one-half the RL and if there are 
detections in any sample at less than 10 times the blank concentration, the 
laboratory records will document the concentrations and corrective action will be 
performed. If, however, the detected concentrations are greater than 10 times the 
blank concentration, then no corrective action is needed because the blank is 
considered to be insignificant in comparison to the sample concentration. In all cases 
in which corrective actions are applied, the CH2M HILL project chemist will be 
notified to aid in the corrective action process. 

The manner of reporting results will remain unchanged (i.e., results less than the RL will be 
reported as a non-detected result at 0.06 µg/L). Corrective action may include sample 
reanalysis, change of reagents eluate and/or standards, and/or optimizing instrumentation. 
In all cases in which corrective actions are applied, the CH2M HILL project chemist will be 
notified to aid in the corrective action process. 

4.1.4 Contamination 
Due to the sensitive nature of the Hinkley project, the laboratory is required to ensure that 
the buffer solution (for hexavalent chromium) and initial calibration method blank 
concentrations (all analytes) are less than one half the reporting limit (RL). In all cases in 
which corrective actions are applied, the CH2M HILL project chemist will be notified to aid 
in the corrective action process. 

4.2 Analytical Approach for Plant Tissue at the Hinkley DVD 
The following describes the sample extraction and analytical approach of plant tissues for 
chromium analyses at the PG&E Hinkley project site. 

4.2.1 Sample receipt: 
When samples are received in the laboratory, inspect the sample for any moldy or decayed 
material and discard the effected portion. Record on the sample receipt checklist what was 
discarded. Notify the Project Chemist immediately if mold or decaying material is present. 
After samples are received and logged in; store all plant tissue samples in the designated 
‘secured’ freezer until all eight (8) samples are received, unless instructed otherwise by the 
Project Chemist. All eight (8) samples should be placed in one sample delivery group (SDG). 

4.2.2 Sample Preparation: 

 Using laboratory grade Air - remove any soil or dust particles.  

 Using a blender or other mechanized equipment, thoroughly chop/grind/purée each 
sample in its entirety to achieve homogeneity. Split an aliquot off for determining dry 
weight. All equipment used for homogenization should be cleaned thoroughly between 
samples to minimize the potential of cross-contamination. Decontamination blanks 
should be analyzed with the analytical batch. 

4.2.3 Cr(VI) Sample Preparation: 

 Weigh and record the weight of the sample to be used (minimum of 5 grams of sample). 
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 Prepare a leachate of the sample by quantitatively transferring the sample into a flask by 
adding an amount of reagent water (ASTM Type II or chromium free, Deionized water) 
equal to 20 times the weight of plant material used as the sample.  This slurry is mixed 
for 10 minutes using a magnetic stirring device. Filter the resulting slurry using a 0.45 µ 
membrane type filter. This can be the type that attaches directly to the end of the 
syringe. 

 A method blank (deionized water), a laboratory control sample, and a matrix spike and 
matrix spike duplicate should also be prepared and applied to the filter process and then 
analyzed in the batch along with the leachate samples and the equipment blank samples 
generated from the decontamination of the homogenization equipment.  

4.2.4 Cr(VI) Sample Analysis: 

 Proceed with analysis of the sample leachate by Method SW7199.  

 Quality control samples included with the analytical batch must include initial and 
continuing calibrations, preparation, decontamination and method blanks, laboratory 
control sample, and matrix spikes. The Hexavalent Chromium Matrix Spikes protocol 
should be followed for all samples. (Refer to section 5.4.4.1 of the PG&E Program QAPP, 
2008). 

 Sample results should be reported in mg/kg Dry Weight, from the leachate using the 
project reporting limits of 0.5 mg/kg. 

4.2.5 Additional QC 

 Because Cr(III) is not very soluble in water at pHs above 7, the only chromium species 
present should be Cr(VI). Therefore, if Cr(VI) is detected in any of the samples – an 
additional analysis will be performed to evaluate possible interferences associated with 
false positive results from the SW7199 method. The lab will analyze the leachate sample 
extracted for Cr(VI) using method 6020A. This confirmation using the ICPMS to identify 
chromium in the reagent water leachate will help evaluate any possible issues associated 
with detect results.  

4.2.6 Cr (Total) Sample Preparation: 

 Weigh and record the weight of the sample to be used (minimum of 1 - 2 grams of 
sample). 

 Quantitatively transfer the sample into a digestion beaker/container. Proceed with the 
Digestion - Modified Method 3005A 

 Add 1 mL of concentrated HNO3 and 2.5 mL of concentrated HCl and bring 
the volume to 50 mL.  

 Heat on a steam bath, hot plate or other heating source at 95 to 99 °C until the 
volume has been reduced to 7-10 mL. CAUTION: Do not boil.  

 Remove from heat and allow to cool.  
 Wash down the container walls and watch glass with water and, when 

necessary, filter or centrifuge the sample to remove silicates and other 
insoluble material that could clog the nebulizer. (Filtration should be done 
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only if there is concern that insoluble materials may clog the nebulizer; this 
additional step is liable to cause sample contamination unless the filter and 
filtering apparatus are thoroughly cleaned and pre-rinsed with dilute HNO3.) 
If filtration is performed, a decontamination blank must be analyzed. 

 Adjust the final volume to 50 mL with reagent water. 
 

  A method blank (deionized water), a laboratory control sample, and a matrix spike and 
matrix spike duplicate should also be prepared and applied to the filter process and then 
analyzed in the batch along with the leachate samples and the equipment blank samples 
generated from the decontamination of the homogenization equipment. 

4.2.7 Cr (Total) Sample Analysis: 

 Proceed with analysis of the sample digest by Method 6010.  

 Quality control samples included with the analytical batch must include initial and 
continuing calibrations, interference check samples, preparation, decontamination and 
method blanks, laboratory control sample matrix spikes and post digestion spike if the 
matrix spike fails.  

Sample results should be reported in mg/kg Dry Weight. 

4.3 Analytical Approach for Dissolved Chromium and Hexavalent Chromium 
Analysis for Project Samples 

 Each sample with Cr(VI) result less than 10ug/L will have an associated matrix spike 
(MS) analyzed using the Matrix Spike and Dilution Protocol outlined in section 4.1.3.1 
above. (Doesn’t apply to the IRZ program) 

 If the Cr(VI) result is less than 4ppb and Cr(VI)  result differs from the dissolved Cr 
result by more than 0.7ppb, the laboratory must contact the program chemist and re-
analyze the sample. (Doesn’t apply to the IRZ program) 

 If the Cr(VI) result is greater than 4ppb and Cr(VI)  result differs from the dissolved Cr 
result by more than 20 percent relative percent difference, the laboratory must contact 
the program chemist and re-analyze the sample. (Doesn’t apply to the IRZ program) 

 If the Cr(VI) result is greater than the dissolved Cr by more than 20%  the laboratory 
must contact the program chemist and re-analyze the sample. 

 Samples that have a non-detected hexavalent chromium result at 0.2ug/L by the normal 
EPA 218.6 method for DOM and GWM project samples need to be reanalyzed by the 
modified EPA 218.6 for low-level hexavalent chromium. (Doesn’t apply to the IRZ 
program) 

 Table 4-12 provides the calibration and QC criteria for Modified EPA Method 218.6. 
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4.4 Analytical Approach for Aerobic Soil Core Testing and Analysis for Project 
Samples 

Aerobic soil core testing may be required to investigate potential interactions between 
Cr(VI) in pore water and aquifer formation solids. Soil core testing is designed to provide 
direct evidence of adsorptive uptake of Cr(VI) onto the surfaces of the formation solids and 
show any indication of chemical (or biochemical) reduction and immobilization of 
chromium as trivalent chromium [Cr(III)].  Specific objectives for the aerobic soil core testing 
included the following: 

1. Characterize the physical and functional (chemical) properties of the solids. 

 Grain size distribution 
 Moisture content (pore water) 
 Cr(VI) concentration in the pore water 
 Total organic carbon (TOC) content 
 Dithionite-citrate-bicarbonate (DCB) test for metal oxide content 

2. Estimate the mass of Cr(VI) that is bound to the formation material per unit mass of 
formation solids at various depths below the water table  

3. Estimate how strongly Cr(III) and Cr(VI) are bound to the formation material. 

Aerobic soil core testing will be performed by CH2M HILL’s Applied Sciences Laboratory in 
Corvallis, Oregon. To accomplish the above goals, four main analytical procedures will be 
required as follows. 

 Characterization of the physical and functional (chemical) properties of the cores, by 
testing for grain size distribution, moisture content (pore water), Cr(VI) concentration in 
the pore water, total organic carbon (TOC) content, and metal oxide content (dithionite-
citrate-bicarbonate test). Each will be conducted using QAPP approved methods. 

 Four-step deionized water extraction through successive washing of formation solids 
with deionized water, followed by agitation and centrifugation, and analysis of rinses 
for Cr(VI), aluminum, iron, manganese, and total chromium using QAPP approved 
methods. 

 Sequential batch extraction testing to estimate how strongly chromium and other metals 
are bound to the aerobic formation solids. A six-step process in which the core samples 
are subjected to a progressively more aggressive extraction solution is used. Following 
each extraction step, the liquid fraction will be analyzed for total chromium, iron, 
manganese, and aluminum using QAPP approved methods. 

 Two-step phosphate extraction following the deionized water extraction testing to 
measure the quantity and binding strength of adsorbed Cr(VI) and to provide 
correlations between adsorbed Cr(VI) and extractable metals. This test will be performed 
by adding extraction solution to a pre-weighed core sample, followed by agitation and 
centrifugation. Following extraction, the liquid fraction will be analyzed for Cr(VI), total 
chromium, aluminum, iron, and manganese following QAPP approved methods. 
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Attachment A of this Addendum provides further detail on the aerobic soil core testing 
process. The results of these tests will be considered screening level qualitative data 
because of the modifications to the extraction procedures.  Actual sample analyses will 
follow QAPP approved method requirements.  

4.5 Analytical Approach for Isotopic Analysis for Project Samples 
The QAPP defines a number of isotopic analyses such as 18 O and deuterium analyzed by a 
laboratory specific SOP (continuous flow mass spectrometer – CF-IRMS). In addition to 
these analyses, the isotope Cr53 may also be required for project activities.  An ICPMS will 
be used following a laboratory specific proprietary process SOP to complete this analysis.  
The data resulting from this analysis will be considered screening level qualitative data.  
The SOP will be available upon request but given the proprietary nature of the process, 
some sensitive detail may be omitted.  The laboratory performing these analyses will be 
identified in the project specific Workplan.  

4.6 Data Validation 
The validation for this QAPP addendum will follow the Level 3B designation from the 
QAPP and will be performed by the project chemist and designees.  

 



 

 

TABLE 4-1 

Reporting Limits, Accuracy, and Precession Limits for General Chemistry 
Addendum to the PG&E Program Quality Assurance Project Plan for the Hinkley Project 

Method Constituent CAS Units 
QAPP 

RL 

EPA Regional  

Screening Levels 

2012 
Most 

Stringent 
Screening 

Level  

Does RL 
Exceed 

Screening 
Level? 

LCS/MS/MSD 
Accuracy 

Control Limits
(%R) Precision

Soil 
% RPD Residential Commercial

Lower 
Limit 

Upper 
Limit 

SW1312 SPLP           

ASTM D 422a Particle size           

ASTM D 4318 Atterberg Limits           

Dye Test Eosine  µg/L 0.015        

Dye Test Fluorescein  µg/L 0.002        

SM5540 C (MBAS) Methylene 
Blue Active 
Substances 

MBAS mg/L 0.05 

    

75 125 20 

*Use laboratory established QC limits – Approved by the Project Chemist 
aUse ASTM D 421 preparation method  
Notes: 
SPLS extractions will use deionized water instead of the acidic extraction solution specified in the method, to better duplicate onsite conditions.  
All soils sample results will be reported in dry weight unless otherwise specified in the sampling and analysis plan (SAP). 
µmhos/cm = micromhos per centimeter 
CAS = Chemical Abstract Service 
LCS = laboratory control sample 
mg/kg = milligrams per kilogram 
MS = matrix spike 
MSD = matrix spike duplicate 
RL = reporting limit 
RPD = relative percent difference 



 

 

 
TABLE 4-2 
Calibration and QC Requirements for Hexavalent Chromium –Modified EPA218.6 Low-Level or EPA 218.7 
PG&E Program Quality Assurance Project Plan For The Hinkley Project 

QC Check Frequency Criteria Corrective Action 

Check sample pH .Upon receipt at the 
laboratory 

Sample pH must be 9.3 – 9.7. Additional adjustment if 
needed will be 
performed using one 
drop a time (as needed) 
of “verified clean” 
NaOH 

Multipoint ICAL (a 
blank and at least six 
standards) The 
calibration range of 
analyte response 
versus the analyte 
concentration should 
be over a 
concentration range 
of one to two orders 
of magnitude. The 
ICAL must  include 
the reporting limit (RL) 
standard of 0.06ug/L. 

Before initial sample 
analysis, when 
modifications are made to 
the analytical system (See 
section 4.1.2), or when 
continuing calibration 
verification fails. 

Correlation coefficient of 
linear regression is 0.999. 

Correct the problem 
and repeat the ICAL 

Establish a peak 
retention window  

 Each analytical set Using the retention time of 
each ICAL standard and 
continuing calibration 
verification calculate the 
average retention time and 
calculate a retention time 
window three times the  
standard deviation or a 
maximum of 0.20 minutes. 

none 

Low-level Calibration 
verification  0.06ug/L  

Immediately following each 
ICAL. 

Result within 30% of 
expected value. 

Correct the problem 
and repeat ICAL. 

Calibration Blank  An initial calibration blank 
must be analyzed prior to 
the ICAL and a continuing 
calibration blank must be 
analyzed after every 
second-source or 
continuing calibration 
verification analysis. 

No hexavalent chromium 
detected at or above 
0.02ug/L. 

Correct the problem, 
then reanalyze previous 
10 samples. 

Continuing Calibration 
Verification  at 
0.2ug/L 

After every 10 samples and 
at the end of the analysis 
sequence. 

Result within 10% of 
expected value. 

Recalibrate and 
reanalyze all samples 
since the last accept-
able continuing 
calibration verification. 

Method Blank At least one per analytical 
batch. 

No hexavalent chromium 
detected at or above 
0.02ug/L. 

Correct the problem, re-
prepare, and reanalyze 
all associated samples. 

MS spiked at 0.5ug/L Each sample analyzed. Result within 10% of 
expected value. 

None 
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TABLE 4-2 
Calibration and QC Requirements for Hexavalent Chromium –Modified EPA218.6 Low-Level or EPA 218.7 
PG&E Program Quality Assurance Project Plan For The Hinkley Project 

QC Check Frequency Criteria Corrective Action 

Laboratory Sample 
Duplicate 

Once per analytical batch if 
MSD not performed. 

Concentration of reported 
analytes are >5 times the RL 
in either sample and RPD 
>20%. 

One sample result <RL and a 
difference of ±2 times the RL. 

None. 

LCS spiked at 0.2ug/L 
from a second source 

At least one per analytical 
batch. 

Result within 10% of 
expected value. 

Correct the problem, 
re-prepare, and 
reanalyze the LCS and 
all samples in the 
analytical batch. 

Method Detection 
Limit (MDL) Study  

Annually MDLs will be generated in 
accordance with 40 CFR Part 
136 Appendix B.  MDLs shall 
be less than ½ RL and meet 
all criteria in 40 CFR Part 
136. 

If the MDL study fails to 
meet criteria, re-
evaluate the spike 
concentration used in 
the MDL study and 
perform a new study.   

MDL Verification 
Standard analyzed at 
approximately two 
times the calculated 
MDL 

To be performed as part of 
every MDL study 

The MDL is verified if the 
check standard produces a 
response at 3 times above 
the instrument’s noise level, 
and greater than the blank 
associated with the MDL 
verification study. The MDL 
verification standard should 
be the used as the Level of 
Detection (LOD). 

If verification response 
is too low, spike at 
successively higher 
concentrations until 
criteria are met. Use of 
a higher MDL 
verification standard 
would indicate that the 
MDL study was 
performed at too low a 
concentration and 
should be performed at 
a higher level. 

Notes: 

g/L =  micrograms per liter 
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Attachment A 
Aerobic Core Task Descriptions 
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ATTACHMENT A 

Aerobic Core Testing Procedures 

This attachment presents the procedures used for the aerobic core testing of the selected 
cores.   

6.0 Physical and Functional Properties 

6.1 Initial Sample Preparation, Grain Size Analysis, Total Metals, and TOC 
 Three composite 1,000-gram samples were formed from each zone by selecting 

representative materials from each core section (avoiding moisture loss to the extent 
possible). 

 Each composite sample was homogenized and moisture content determined the by 
drying a small aliquot at 103 to 107o Celsius in a laboratory oven (including one 
duplicate moisture analysis). (See Question 5 in Attachment B). 

 Total organic carbon (TOC) analyses were performed on dried, homogenized formation 
material from each zone (including one duplicate analysis). (See Question 3 in 
Attachment B). 

 Performed lithium metaborate digestion; dissolved and analyzed for total aluminum, 
iron, manganese, and chromium. (Including one duplicate analysis). (See Questions 4 
and 7 in Attachment B). 

 Solids over ~0.25 millimeter (mm) were screened out in each dried aliquot, and each 
screened fraction weighed. Sieving the samples was difficult because the samples were 
cohesive and agglomerated during the initial efforts to measure size distribution. To 
perform the sieve analyses, particles that were obviously larger than the sieve openings 
were removed manually an weighted before the remaining material was sieved, and 
then the remaining material was dried and sieved in that form. Grain-size analysis was 
performed on small aliquot from each size range (≥0.25 mm and <0.25 mm). (See 
Question 1 in Attachment B). 

 Screened sufficient homogenized bulk formation material from each zone to produce 
150 grams of the <0.25-mm fraction, to be used in tests outlined below. Both screened 
fractions were preserved in a cold, humid condition to prevent biological growth and 
dehydration. 

After this point, tests were performed only with material with a grain size less than 0.25 
mm, which has a high specific surface area. 
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7.0 Extraction Tests 

7.1 Deionized Water Extraction 

7.1.1 Hexavalent Chromium in Pore water 

 Weighed out 150 grams (dry basis) (~97 cc) of formation material from each zone, added 
30.0 milliliters (mL) of deionized water (assumes 2.2 theoretical mineral density and 
30-percent pore volume), and gently mixed for 10 minutes. Centrifuged each sample, 
removed and measured the volume of the free liquid, and ran ion chromatography scans 
for Cr(VI). Back-calculated the concentration of Cr(VI) that was present in pore water. 
Pore water concentration was back-calculated by accounting for the added deionized 
water. It was assumed that the small amount of deionized water did not extract 
significant adsorbed Cr(VI).  Performed one duplicate analysis. (See Question 2 in 
Attachment B). 

7.1.2 First Deionized Water Extraction 

 Working with formation material from the preceding step, added deionized water at a 
ratio of 3:1 (water weight-to-solids dry weight), and agitated for 10 minutes. Performed 
one duplicate test and carried it though the entire deionized water and phosphate 
extraction process. 

 Centrifuged and decanted liquid for analysis of Cr(VI) at a target detection of 
0.2 micrograms per liter (µg/L); aluminum, iron, and manganese each at a target 
detection of 10 µg/L; and total chromium at a target detection of 1 µg/L. 

 Reanalyzed solids for water content. 

7.1.3 Second Deionized Water Extraction 

 Working with formation material from the preceding step, added deionized water at a 
ratio of 3:1 (water weight-to-solids dry weight), and agitated for 10 minutes. 

 Centrifuged and decanted liquid for analysis of Cr(VI) to a target detection of 0.2 µg/L; 
aluminum, iron, and manganese each at a target detection of 10 µg/L; and total 
chromium at a target detection of 1 µg/L. 

 Reanalyzed solids for water content.  

7.1.4 Subsequent Deionized Water Extraction 

 Working with formation solids from the preceding step, washed each sample three 
times with deionized water (2:1 weight ratio water-to-solids), centrifuging after each 
wash cycle, including the final wash; combined the first two rinses; measured the 
combined volume and analyzed for Cr(VI). Analyzed the third rinse separately to serve 
as a “zero” baseline for phosphate extractions. 

 Split the sample into two approximately equal portions and weighed each. The largest 
portion was used for sequential extraction tests, and the smaller portion retained for use 
in DCB extractions and determinations of exchangeable Cr(VI). 
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 The core samples were washed one more time with deionized water (2:1 weight ratio 
water-to-solids) and again analyzed for Cr(VI). (See Questions 6 and 9 in Attachment B). 

7.2 Dithionite/Citrate/Bicarbonate Extraction 
 Weighed out 5 grams of each formation material, plus one duplicate (dry-weight basis) 

and performed DCB extraction. 

 Followed the Walkley-Black Method for DCB-extractable iron, aluminum, chromium, 
and manganese, except used the 0.25 mm screened formation material; without grinding 
or sieving. The pre-weighed sample of core material was digested with measured 
volumes of citrate and bicarbonate buffer solutions, heated to ~80 degrees Celsius, 
dithionite added, and agitated for approximately 15 minutes. 

 Following the digestion step, the free liquid was separated and analyzed the extract for 
aluminum, iron, chromium and manganese.  Results are as DCB-extractable aluminum, 
iron, chromium, and manganese. (See Question 4 in Attachment A). 

7.3 Sequential Batch Extractions 
 Sequential batch extraction included the following extractions. The solids were washed 

before beginning each successive extraction step. Following extraction, the liquid 
fraction was analyzed for aluminum, iron, manganese, and chromium (target detection 
was 10, 10, 10, and 1 µg/L, respectively. 

 Step 1 - Exchangeable (sodium acetate at pH 8.2 for 1 hour to extract the 
exchangeable metals; 

 Step 2 - Carbonate-bound (sodium acetate at pH 5.0 for 1 hour to extract carbonate-
bound metals); 

 Step 3 - Amorphous (0.05 molar [M] hydroxylamine hydrochloride and 0.01 M nitric 
acid for 1 hour to extract amorphous metal oxides); 

 Step 4 - Organically-bound (0.1 M sodium pyrophosphate at pH 10 for 1 hour to 
extract organically-bound metals); 

 Step 5 - Crystalline (0.25 M hydroxylamine hydrochloride and 0.25 M hydrochloric 
acid for 1 hour at 60o C to extract crystalline metal oxides); and  

 Step 6 - Residual refractory (lithium metaborate fusion, dissolution and analysis to 
measure residual refractory metals).  

 Laboratory results from sequential batch extraction provide information about relative 
strength of formation-associated aluminum, iron, manganese, and chromium. (See 
Question 8 in Attachment B). 

7.4 Exchangeable Hexavalent Chromium 

7.4.1 First Phosphate Extraction 

 Prepared 1.5 liters of buffer solution containing 0.871 g/L of K2HPO4 (5 milliMolar) and 
0.68 g/L of KH2PO4 (5 milliMolar) (pH ~7.2). 
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 Weighed out 10 grams (dry-weight basis) of each deionized water-extracted formation 
material (plus duplicate) from deionized water extraction testing and added 100 ml of 
phosphate buffer solution. 

 Gently shook or tumbled for 18 hours, then centrifuged the solids and analyzed aqueous 
phase for Cr(VI), total chromium, aluminum, iron, and manganese (target detection 
limits, 0.2, 1.0, 10, 10, and 10 µg/L, respectively). 

 Recovered centrifuged solids, drained free water, and analyzed the moisture content of 
each sample. 

7.4.2 Second Phosphate Extraction 

 Weighed out 10 grams (dry-weight basis) of each first-step phosphate buffer-extracted 
formation material and added 100 ml of phosphate buffer solution. 

 Gently shook or tumbled for 18 hours, then centrifuged the solids and analyzed aqueous 
phase for Cr(VI), total chromium, aluminum, iron, and manganese (target detection 
limits, 0.2, 1.0, 10, 10, and 10 µg/L, respectively). 

 Recovered centrifuged solids, drained free water, and analyzed the moisture content of 
each sample. (See Question 7 in Attachment B). 




