
Appendix 5 

Water Quality Sampling and Analysis Plan  



WATER QUALITY SAMPLING
AND ANALYSIS PLAN
FORMER SQUARE D COMPANY 
FACILITY
1060 EAST THIRD STREET
BEAUMONT, CALIFORNIA
FOR SQUARE D COMPANY

URS JOB NO. 29864170 
OCTOBER 31, 2007 

2020 EAST FIRST STREET, SUITE 400, SANTA ANA, CALIFORNIA 92705 
(714) 835-6886, FAX (714) 667-7147



Square D Company Water Quality Sampling and Analysis Plan

G:\128\Squared\WQSAP\2007 WQSAP\Rev 2007 WQSAP.doc   i

TABLE OF CONTENTS

SECTION PAGE

1.0 INTRODUCTION ...........................................................................................................................1-1

2.0 PURPOSE AND SCOPE ...............................................................................................................2-1

3.0 IMPLEMENTATION ......................................................................................................................3-1
3.1 POINT OF COMPLIANCE.............................................................................................3-1
3.2 MONITORING POINTS.................................................................................................3-1

4.0 PARAMETERS FOR ANALYSIS ..................................................................................................4-1
4.1 GROUP (1) - FIELD PARAMETERS AND GROUNDWATER ELEVATION...........4-1
4.2 GROUP (2) - GROUNDWATER MONITORING PARAMETERS..............................4-2
4.3 GROUP (3) - GROUNDWATER CONSTITUENTS OF CONCERN...........................4-2

5.0 MONITORING FREQUENCY ........................................................................................................5-1

6.0 SAMPLING PROCEDURES..........................................................................................................6-1
6.1 EQUIPMENT AND MATERIALS.................................................................................6-1
6.2 GROUNDWATER SAMPLING PROCEDURES..........................................................6-3

6.2.1 Cleaning Procedures ...........................................................................................6-3
6.2.1.1 Equipment and Materials .....................................................................6-3
6.2.1.2 Procedures ............................................................................................6-4
6.2.1.3 Equipment Blank Samples ...................................................................6-4

6.2.2 Measurement of Static Groundwater Elevations ................................................6-4
6.2.2.1 Procedures for Well Sounding .............................................................6-5

6.2.3 Purging and Sampling of Monitoring Wells .......................................................6-6
6.2.3.1 Overview and Rationale for Well Purging...........................................6-6
6.2.3.2 Overview of Sample Collection ...........................................................6-8
6.2.3.3 Procedures for Well Purging and Sampling.........................................6-8

6.2.4 Sample Handling and Shipment .......................................................................6-11
6.2.4.1 Sample Labels ....................................................................................6-11
6.2.4.2 Field Notes and Field Data Forms......................................................6-11
6.2.4.3 Chain-of-Custody Record ..................................................................6-12
6.2.4.4 Shipment of Samples..........................................................................6-13
6.2.4.5 Laboratory Record Keeping ...............................................................6-13

6.3 WELL REDEVELOPMENT.........................................................................................6-13
7.0 QUALITY ASSURANCE PROJECT PLAN ...................................................................................7-1

7.1 FIELD QA/QC PROGRAM............................................................................................7-1
7.2 LABORATORY QA/QC PROGRAM ............................................................................7-2

8.0 ANALYSIS OF GROUNDWATER DATA ......................................................................................8-1
8.1 TIME-SERIES GRAPHS ................................................................................................8-1
8.2 RE-EVALUATION OF MONITORING PARAMETERS AND FREQUENCY ..........8-1

9.0 PRESENTATION OF DATA ..........................................................................................................9-1



Square D Company Water Quality Sampling and Analysis Plan

G:\128\Squared\WQSAP\2007 WQSAP\Rev 2007 WQSAP.doc   ii

10.0 RESPONSE PROCEDURES.......................................................................................................10-1
10.1 POINT-OF-COMPLIANCE WELLS............................................................................10-1

10.1.1 Concentration Limits ........................................................................................10-1
10.1.2 Response Procedures ........................................................................................10-2

10.2 OTHER MONITORING WELLS .................................................................................10-2
10.2.1 Notification Levels ...........................................................................................10-2
10.2.2 Response Procedures ........................................................................................10-3

11.0 REFERENCES ............................................................................................................................11-1

TABLES

Table 1 Summary of Analytical Program 
Table 2 Analytical Sample Containers and Preservation 
Table 3 Order of Collection of Parameters 
Table 4 Elevation of Measuring Point Datum 

FIGURES

Figure 1 Facility Location Map 
Figure 2 Well Location Map 

APPENDICES

Appendix A Well Construction Diagrams 
Appendix B Field Forms 
Appendix C Bailer Purging and Sampling Procedures 
Appendix D Use and Calibration of Field Measuring and Testing Equipment 
Appendix E Quality Assurance Project Plan 



Square D Company Water Quality Sampling and Analysis Plan

G:\128\Squared\WQSAP\2007 WQSAP\Rev 2007 WQSAP.doc    1-1

1.0 INTRODUCTION

This Water Quality Sampling and Analysis Plan (WQSAP) presents detailed methodologies for sampling, 
analyses, and data interpretation for groundwater quality investigations at the former Square D Company 
(Square D) - Beaumont facility located at 1060 East Third Street, Beaumont, California (Figure 1).  This 
WQSAP has been prepared to provide guidance for the facility to implement groundwater monitoring for 
the regulated unit at the site, the North Post-Closure Area (NPCA), as specified in the Post-Closure 
Permit.  The NPCA is described in detail in the Post-Closure Permit Renewal Application (URS, 2007).  
Additional groundwater monitoring program requirements are found in the Post-Closure Permit. 

A former regulated unit at the site, the South Post-Closure Area (SPCA), was previously monitored for 
groundwater quality.  Groundwater monitoring Wells SDB-2 and SDB-3 were monitored from 1993 
through 1995, and in June 1996 the State of California Department of Toxic Substances Control (DTSC) 
determined that the SPCA had been closed in accordance with California regulations, and removed the 
SPCA from Post-Closure Permit requirements (which included groundwater monitoring). 

The objective of the groundwater monitoring program is to: 

� Determine if there is evidence for a release of constituents not previously observed in groundwater 
from the regulated unit 

� Assess the nature and extent of the release from the regulated unit including monitoring for 
changes in contaminant concentrations/water quality 

� Determine if the release from the regulated unit is migrating offsite 
� Determine if additional action is required to evaluate changes in groundwater conditions (increase 

sampling frequency, install new wells, etc.), and 
� Design a corrective action program to implement remedial measures, if necessary. 

The compliance period for the regulated unit is the number of years equal to the active life of the 
regulated unit (including the closure period) and constitutes the minimum period of time during which 
Square D shall conduct a water quality monitoring program subsequent to a release from the facility.  The 
NPCA regulated unit includes:  Process Ponds 1, 2, and 3 which were active from 1973 to 1985; the 
North and South Settling Ponds which were active from 1973 to 1983; the Activated Carbon-
Diatomaceous Earth Storage Pond which was active from 1973 to 1985; and the Barium Sulfate Storage 
Pond which was active from 1979 to 1984.  The NPCA and SPCA units were closed in accordance with a 
May 1988 Closure Plan, and Closure Certification was approved by the Department of Health Services on 
February 27, 1990. 

For the regulated unit, Water Quality Protection Standards must be established and consist of: 

� The point of compliance and monitoring points 
� A list of the constituents of concern and monitoring parameters, and 
� Concentration limits for the constituents of concern and monitoring parameters. 
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In addition to these standards, the WQSAP must also specify the frequency of sampling. 

The point of compliance and monitoring points comprising the groundwater monitoring system and lists 
of constituents of concern and monitoring parameters for the site have been identified and are discussed in 
Sections 3.0 and 4.0 of this WQSAP.  The monitoring frequency is discussed in Section 5.0. 

In the event that modification of groundwater monitoring and data collection procedures is indicated, 
Square D will submit requested WQSAP modifications to the DTSC for review and approval prior to 
implementation of the modifications.  If DTSC determines that the WQSAP revisions necessitate 
modification of the Post-Closure Permit, the permit will be modified following the requirements 
identified in Section 66270.41 of the California Code of Regulations, Title 22, Chapter 20, Article 4. 

The procedures and methodologies presented in this plan supersede all previous “Sampling, Analyses, 
and Contingency Plan” submittals.  A copy of this plan and its accompanying Health and Safety Plan will 
be maintained at the Beaumont facility. 
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2.0 PURPOSE AND SCOPE

The purpose of the WQSAP is to describe specific sampling, analytical, and data evaluation procedures 
that will be followed for the continuing groundwater monitoring program that is currently being 
conducted at the former Square D facility in Beaumont, California, as well as response procedures to be 
carried out in the event that concentration limits specified in the WQSAP and Post-Closure Permit are 
exceeded.  This WQSAP was prepared to satisfy Title 22, Article 6, Chapter 14 regulations for permitted 
facilities.  Additionally, standard procedures outlined in the U.S. Environmental Protection Agency 
(EPA) RCRA Ground Water Monitoring Technical Enforcement Guidance Document (TEGD, September 
1986), Test Methods for Evaluating Solid Waste (SW-846; 1996-2004), and Methods for Chemical 
Analysis of Water and Waste (EPA-600/4-79-020; March 1983, Revised 1990), or appropriate 
superseding methods, were utilized as appropriate in the preparation of the WQSAP. 

The scope of this plan includes sample collection and preservation methods, chain-of-custody 
requirements, and field and laboratory quality assurance and quality control (QA/QC) methods.  The 
analytical procedures and concentration limits for determining potential impact to groundwater quality are 
also included, along with the response procedures if the concentration limits are exceeded. 

The requirements for a Surface Water Monitoring System are not applicable to the Beaumont facility 
because no surface water is present on or near the facility.  Requirements for an Unsaturated Zone 
Monitoring System may be applicable to the Beaumont facility.  However, unsaturated zone monitoring is 
considered unnecessary because a release to the groundwater from the regulated unit has already 
occurred.  It is understood that the DTSC reserves the right to require unsaturated zone monitoring if it is 
determined at a later date that such monitoring might provide valuable information necessary to protect 
human health or the environment. 
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3.0 IMPLEMENTATION 

3.1 POINT OF COMPLIANCE
The point of compliance (POC) is defined as a vertical surface at the hydraulically downgradient limit of 
the waste management unit that extends through the uppermost aquifer underlying the regulated unit 
(Title 22 California Code of Regulations [CCR] Section 66264.95).  The purpose of the POC is to 
establish a defined point where groundwater can be monitored downgradient of the regulated waste 
management unit to evaluate whether or not hazardous constituents are present and whether they are 
migrating offsite. 

The POC for the NPCA is a vertical plane passing in an east-west direction along the northern facility 
boundary and through existing Wells SDB-1, SDB-4, and SDB-5 (Figure 2).  This plane extends 
downward into the uppermost aquifer and is hydraulically downgradient of the former waste management 
units contained within the NPCA.  Thus, Wells SDB-1, SDB-4, and SDB-5 provide POC monitoring 
points for the NPCA. 

Well Y-7, screened at a deeper interval than the other onsite wells, provides a monitoring point to 
evaluate potential vertical migration of constituents from the regulated waste management unit, and Wells 
SDB-6B and SDB-71 located within the railroad right-of-way north of the facility, provide two 
monitoring points to evaluate potential lateral downgradient migration of constituents from the NPCA. 

3.2 MONITORING POINTS
The locations and identification numbers of the groundwater monitoring wells which constitute POC 
monitoring points, as well as other monitoring wells and piezometers which will be used to collect 
groundwater elevation and water quality data at the Beaumont facility, are presented on the Well Location 
Map, Figure 2.  The monitoring wells which constitute the current Beaumont facility groundwater 
monitoring system are: 

Point-of-Compliance Downgradient
� Well SDB-1 
� Well SDB-4 
� Well SDB-5 

Upgradient (background)
� Well Y-3 

Lateral Downgradient Assessment
� Well SDB-6B and SDB-7 

Vertical Assessment
� Well Y-7. 

                                                     
1 Well SDB-7 will be installed upon approval of the Post-Closure Permit Renewal Application. 
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Only groundwater elevation data will be collected from monitoring wells/piezometers SDBP-1A, SDB-2, 
and SDB-3.  Groundwater samples will not be collected from these wells unless requested by DTSC.  
Wells Y-1, Y-2, Y-4, Y-5, Y-6, and Y-8 will be decommissioned and removed from the groundwater 
monitoring program, as shown on Figure 2. 

Background groundwater samples will be collected from upgradient Well Y-3 (Figure 2) for the NPCA.  
Well Y-3, based on the approximately northerly groundwater flow direction calculated for this area, is 
located hydraulically upgradient from the NPCA. 

Well Y-1 was installed by The Earth Technology Corporation in 1983, Wells Y-2 through Y-6 were 
installed by Mittelhauser Corporation in 1985, and Piezometer Y-7 and Well Y-8 were installed by SNR 
Company in June 1989.  Well construction diagrams for these older wells are included in Appendix A.  
Based on their poor design, Wells Y-1 and Y-5 will be decommissioned.  Wells Y-2, Y-4, and Y-8 will be 
decommissioned due to their redundancy with Wells SDB5, SDB-1A, and SDB-4, respectively.  
Additionally, Well Y-6 will be decommissioned because it is damaged, as discovered during an attempt to 
redevelop the well on September 26, 2007.  A separate well decommissioning workplan will be prepared 
and submitted to the DTSC for approval. 

Dames & Moore installed Wells SDB-1 through SDB-3 and Piezometer SDBP-1A in March through 
April 1993, Wells SDB-4 and SDB-5 in May through June 1993, and Well SDB-6B in August 1994.  
Well SDB-7 will be installed upon approval of the Post-Closure Permit Application for the permit 
renewal.  Monitoring well identification numbers have been placed on the wellheads.  Details of 
installation and boring logs for Wells SDB-1 through SDB-5 and SDBP-1A are provided in the 
Additional Aquifer Characterization Report (Dames & Moore, 1993).  Installation details for Well SDB-
6B are provided in the Offsite Downgradient Monitoring Well Installation Report (Dames & Moore, 
1994).  Well construction diagrams for all monitoring wells and piezometers (except for Well SDB-7) are 
included in Appendix A. 

Groundwater samples will be collected following sampling procedures outlined in Section 6.0.  
Laboratory analyses of the samples for the parameters described in Section 4.0 will be performed by a 
State of California Department of Health Services-certified laboratory.  Analytical groundwater data will 
be evaluated by comparison of the results to concentration limits specified in the Post-Closure Permit 
(and Section 10.0 of the WQSAP), and by evaluation of time-series graphs (Section 8.0, Analysis of 
Groundwater Data). 



Square D Company Water Quality Sampling and Analysis Plan

G:\128\Squared\WQSAP\2007 WQSAP\Rev 2007 WQSAP.doc    4-1

4.0 PARAMETERS FOR ANALYSIS 

Three groups of parameters will be monitored at the facility as part of the groundwater monitoring 
program.  These include: 

Group (1) – Field Parameters and Groundwater Elevation 
Group (2) – Groundwater Monitoring Parameters 
Group (3) – Constituents of Concern 

These parameters are based on regulatory requirements as identified in Title 22 Section 66264.98 and 
66264.99.  The monitoring parameters were developed after consideration of the following factors: 

� Types, quantities, and concentrations of constituents in wastes managed at the regulated units 
� The mobility, stability, and persistence of the waste constituents or their reaction products 
� The detectability of physical parameters, waste constituents, and reaction products 
� The background values and the coefficients of variation of proposed monitoring parameters in the 

groundwater 
� The list of suggested detection monitoring analytes presented in Appendix VI of Title 22 Section 

66264 
� Existing groundwater chemical analysis data, and 
� Constituents found in closure area soils at elevated concentrations. 

4.1 GROUP (1) - FIELD PARAMETERS AND GROUNDWATER ELEVATION 
The field parameters to be measured per CCR Title 22 Section 66264.97(e)(13) include: 

� Temperature 
� Specific conductance (electrical conductivity) 
� pH
� Turbidity. 

In accordance with accepted low-flow sampling procedures described in Low-Flow (Minimal Drawdown) 
Ground-Water Sampling Procedures (Puls and Barcelona, 1996), dissolved oxygen (DO) and oxidation-
reduction potential (ORP) will also be measured.  In the event bailers are used for groundwater 
monitoring activities due to equipment failure or excessive drawdown which prevent the use of low-flow 
methodologies, DO and ORP will not be monitored. 

Field parameters will be measured at each monitoring well during purging activities to evaluate when 
groundwater quality has stabilized and when groundwater sampling should commence.  Temperature will 
be recorded in degrees Celsius (oC), specific conductance in units of micromhos per centimeter 
(�mhos/cm), pH in standard 0.0 to 14.0 scale units, turbidity in nephelometric turbidity units (NTUs), DO 
in milligrams per liter (mg/L), and ORP in millivolts (mV). 
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Groundwater elevations in site wells and piezometers will be measured to evaluate groundwater flow rate 
and direction prior to purging and sampling of the groundwater monitoring wells.

4.2 GROUP (2) - GROUNDWATER MONITORING PARAMETERS 
The groundwater monitoring parameters for which the groundwater samples will be analyzed and the data 
evaluated include: 

� Chromium, Hexavalent 
� Chromium, Total 
� Hardness
� Specific Conductance 
� Sulfate, and 
� Total Dissolved Solids (TDS). 

The monitoring parameters include those constituents present in groundwater at concentrations elevated 
above background that are useful in assessing the extent and mobility of the groundwater contamination. 

Sampling and analyses for the monitoring parameters listed above will be conducted on an annual basis.  
The sampling frequency and the list of monitoring parameters may be modified upon approval from the 
DTSC.  This will be accomplished by submitting a request for modification letter to the DTSC for review 
and approval prior to implementing the modifications.  If DTSC determines that the WQSAP revisions 
necessitate modification of the Post-Closure Permit, the permit will be modified following the 
requirements identified in Section 66270.41 of the California Code of Regulations, Title 22, Chapter 20, 
Article 4. 

Samples will be collected from the wells constituting the approved groundwater monitoring system 
described in Section 3.0 and depicted on Figure 2. 

The parameters will be reported in mg/L, other than specific conductance which will be reported in 
�mhos/cm.  Evaluation of the data resulting from the sampling and analyses will be performed on an 
annual basis in accordance with Section 8.0 of this plan. 

4.3 GROUP (3) - GROUNDWATER CONSTITUENTS OF CONCERN
The constituents of concern are those waste constituents that are expected to be in or derived from the 
waste that was stored in the regulated unit (subsequently closed) and to which the requirements of Title 
22 Section 66264.93 apply. 

A revised Summary of Operations was provided to DTSC by Square D under separate cover (November 
5, 1993).  The Summary of Operations provides a description of the facility processes and associated 
waste products.  The material provided in the Summary of Operations provides the basis upon which the 
constituents of concern were selected. 
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The constituents of concern for which the groundwater samples will be analyzed and the data evaluated 
include:

� Alkalinty (carbonate) 
� Antimony 
� Arsenic
� Barium 
� Calcium 
� Chromium, Hexavalent 
� Chromium, Total 
� Copper
� Lead
� Magnesium 
� Mercury 
� Nickel
� Phosphorous 
� Specific Conductance 
� Sulfate
� TDS
� Zinc.

These constituents of concern take into account the waste constituents, reaction products, and hazardous 
constituents expected to have been in or derived from wastes contained within the NPCA, as well as 
elevated levels of constituents found in the NPCA soils (SNR Company, 1992). 
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5.0 MONITORING FREQUENCY

Wells comprising the current groundwater monitoring system will be sampled and analyzed for the Group 
1 and Group 2 parameters on an annual basis during the month of September.  The facility will notify 
DTSC of the sampling schedule at least 2 weeks prior to the sampling event.  The wells will also be 
sampled and analyzed for the Group 3 parameters (constituents of concern) every 3 years.  These 
frequencies of analysis will be maintained throughout the Post-Closure Care period unless conditions 
arise which indicate that a different sampling schedule is more appropriate.  These conditions may include 
demonstrated changes (or lack of change) in groundwater flow rate and/or groundwater quality 
monitoring data.  Following completion of the scheduled event and associated data review, Square D may 
request to modify the sampling schedule and/or the parameters to be sampled for.  Square D will submit 
requested WQSAP modifications to the DTSC for review and approval prior to implementation of the 
modifications.  If DTSC determines that the WQSAP revisions necessitate modification of the Post-
Closure Permit, the permit will be modified following the requirements identified in Section 66270.41 of 
the California Code of Regulations, Title 22, Chapter 20, Article 4. 

In addition to annual sampling, the wells will be inspected on a monthly basis as part of the NPCA cap 
inspections.  For each well, the inspection will make note of the general well location conditions and 
integrity of the well completion, including surface grout seal. Any significant damage of the wells will 
be repaired within 7 days of observance.  Results of the monthly well inspections will be included in 
the annual groundwater monitoring report.  Severe problems (e.g., buried wells) will be reported to 
DTSC in writing within 7 days of discovery.
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6.0 SAMPLING PROCEDURES

Prior to implementation of each sampling event, each member of the field team will be provided a copy of 
the current version of the WQSAP for review.  Each field personnel will be required to sign a document 
(Form SQ-A provided in Appendix B) stating that he/she has read and understands the current sampling 
and analysis plan of the WQSAP.  A copy of this signed document will be submitted to the DTSC with 
the report of analytical results.  Following the completion of each sampling event, each member of the 
field team will sign a document (Form SQ-B provided in Appendix B) detailing significant deviations 
from the sampling and analysis plan that were necessitated by field conditions (e.g., equipment failure, 
wells that could not be sampled, etc.).  The document will also state that, with the exceptions noted, field 
measurements and samples were collected in general accordance with the procedures described in the 
sampling and analysis plan of the WQSAP.  A copy of this signed document will be submitted to the 
DTSC with the report of analytical results.  The groundwater monitoring report for the sampling event 
will also detail significant deviations from the sampling and analysis plan that were necessitated by field 
conditions.  The discussion will include suggestions made and/or actions undertaken to alleviate the 
WQSAP deviations. 

Purging and sampling will be performed using low-flow sampling procedures as described in Low-Flow
(Minimal Drawdown) Ground-Water Sampling Procedures (Puls and Barcelona, 1996) to minimize 
sample turbidity.  In the event that equipment failure or excessive drawdown prevent the use of low-flow 
purging and sampling techniques, bailers may be used for groundwater monitoring activities.  Bailer 
purging and sampling methodologies are described in Appendix C. 

6.1 EQUIPMENT AND MATERIALS 
The following non-dedicated equipment and materials will be used for the sampling program: 

1) Electric groundwater sounding meter (Solinst or equivalent), with a minimum 250-foot long tape.  
The tape will be graduated in 0.02-foot increments. 

2) Clean (new) sample bottles provided by the analytical laboratory and appropriate for the 
parameter(s) for which the sample contained therein will be analyzed (described in Table 2). 

3) Preservatives appropriate to the required analytical methods, such as nitric acid.  Preservatives 
will be reagent grade and will be added to sample bottles by the analytical laboratory.  The 
presence of the preservative will be indicated on the bottle label by the laboratory.  Additional 
acid preservatives will be kept available in the field during sampling for adjustment of pH, if 
necessary.  Preservatives to be used are shown on Table 2. 

4) Litmus paper (acid range) and disposable glass Pasteur pipettes. 

5) Commercially available distilled water, labeled to indicate the grade and/or source for preparation 
of equipment blanks. 
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6) Insulated ice-chests for temporary storage of samples during sampling and transport to the 
laboratory.  The ice chest should be capable of maintaining the samples at a temperature of 
between approximately 4 and 7 oC.

7) Sufficient ice or other coolant to maintain sample temperature at 4 to 7 ºC during the sampling 
and transport period 

8) Sufficient disposable latex gloves for a change between each well or in the event that gloves 
become soiled during sampling 

9) Portable water quality meter capable of measuring specific conductance, temperature, pH, DO, 
and ORP (YSI Model 600 Water Quality Monitoring System or equivalent) with flow-through 
cell

10) Turbidity meter (LaMotte Model 2020 or equivalent) with appropriate vial (cuvette) 

11) In-line filtration system for filtering metals and hexavalent chromium samples 

12) Sample labels that are water and tamper resistant 

13) Field note paper and preprinted field data forms (Groundwater Purging and Sampling Log, Water 
Level Data Sheet, Chain-of-Custody Record, and Equipment Calibration Log).  Examples of field 
forms are presented in Appendix B.  Field data forms will be updated as necessary. 

14) Plastic sheeting 

15) Graduated disposable polyethylene beakers 

16) Mobile development rig equipped with a submersible pump or equivalent and controller that will 
be used for low-flow purging and sampling activities.  The mobile development rig will also be 
equipped with a winch, steel cable, and stainless steel and PVC bailers in the event that pump 
equipment failure or excessive drawdown prevent the use of low-flow purging and sampling 
techniques.

17) Copy of this WQSAP, equipment instruction and maintenance manuals, well survey, well 
development, and total depth data, as well as sampling and purging logs from the previous 
sampling event, will be available to the groundwater sampling team for review in the field.  The 
most current data for well development and total measured well depths are provided in Table 4. 

In addition, the cleaning equipment and materials listed in Section 6.2.1.1 will be used to clean sampling 
equipment. 

The following back-up equipment will be available for use during sampling within 1 to 2 hours in the 
event of equipment failure:  one electric groundwater sounding meter with a minimum 250-foot long tape; 
one portable water quality meter capable of measuring specific conductance, temperature, pH, DO, and 
ORP; and one turbidity meter. 
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6.2 GROUNDWATER SAMPLING PROCEDURES
Sampling procedures to be followed during collection of groundwater samples at the Beaumont facility 
fulfill the requirements established in Title 40 CFR Part 264.97(d)(1) and (2), and CCR Title 22 Section 
66264.97(e).  A step-by-step description of these procedures is provided in the following sections: 

Section 6.2.1 Cleaning Procedures 
Section 6.2.2 Measurement of Static Groundwater Elevation 
Section 6.2.3  Purging and Sampling of Monitoring Wells 
Section 6.2.4  Sample Handling and Shipment 

Prior to field activities, equipment will be inspected and tested for proper working order, cleaned as 
necessary, and calibrated where applicable.  Additional inspection, cleaning, and calibration may be done 
during fieldwork at the discretion of the field personnel.  Samples will be contained and transported in 
accordance with EPA guidelines and analyzed using EPA methodology as presented in Table 1.  Table 1 
identifies for each parameter the analytical method number, the associated method detection limit (MDL), 
and the laboratory reporting limit (RL).  Table 2 identifies for each parameter the sample volume 
required, container type, preservative, holding temperature, and holding time.  Table 3 identifies the order 
in which sample containers will be filled during sample collection.  A chain-of-custody record will 
accompany all samples to the laboratory.  The laboratory QA/QC program, as well as data review, are 
discussed in Section 7.0 of this WQSAP. 

6.2.1 Cleaning Procedures 
Field equipment used during groundwater sampling will be cleaned prior to use at each sampling point to 
reduce the potential of introduction of contamination and cross-contamination in accordance with the 
guidelines and procedures set forth in this document.  These procedures are necessary to ensure quality 
control in decontamination of field equipment and to serve as a means to identify and correct potential 
errors in the sample collection and sample handling procedures. 

6.2.1.1 Equipment and Materials 
Equipment and materials that will be used to clean sampling equipment are listed below: 

� Distilled/deionized water rinse 
� Tap water rinse 
� Water sprayer 
� 5-gallon buckets 
� Scrub brush 
� Trash receptacle 
� Plastic sheeting 
� Non-phosphate detergent 
� Steam cleaning unit 
� Paper towels. 
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6.2.1.2 Procedures
Cleaning of the field sampling equipment and field instruments will be conducted in a step-wise manner 
as described below.  Cleaning will be conducted in a designated onsite area.  New disposable latex gloves 
will be worn when handling clean sampling equipment to help ensure that equipment is not contaminated.  
Cleaning procedures will be documented in the field notes. 

The probe of the electric groundwater sounder, the pump used to purge and sample the wells, and the 
portion of the pump cable which contacts groundwater during purging will be cleaned before use in each 
well in accordance with the following procedures: 

� Wash with non-phosphate detergent solution 
� Rinse with tap water 
� Rinse with distilled/deionized water, and 
� Shake off excess rinse water. 

A fresh distilled/deionized rinse will be used for each sampling location.  The wash water and tap water 
rinse will be replaced each day (about every three wells). 

The flow-through cell will be drained and rinsed with distilled/deionized water between wells and at the 
end of each day.  Before each use, the vial (cuvette) of the turbidity meter will be drained and rinsed with 
distilled water and formation water from the well being monitored. 

The electric groundwater sounder will be steam cleaned prior to use at the site with a high-pressure steam 
cleaning unit (water at 200 oF and 1,500 psi).  The sounder tape will be unrolled into a contained area for 
steam cleaning (e.g., steam cleaning trailer rack with back splash or clean 55-gallon drum). 

Water used during cleaning of equipment will be discharged to the City of Beaumont sanitary sewer along 
with the purged groundwater. 

6.2.1.3 Equipment Blank Samples 
One equipment blank will be prepared during the sampling event to determine the effectiveness of the 
pump cleaning (Sections 6.2.1.2 and 7.1).  The equipment blank will be prepared by placing the pump in 
a bottle of distilled water and running the pump.  The outflow from the pump will be collected in sample 
containers appropriate for the intended analyses.  The equipment blank sample will be handled in the 
same manner as the field samples. 

6.2.2 Measurement of Static Groundwater Elevations 
Static groundwater elevations will be measured for the existing monitoring wells and piezometers prior to 
purging activities.  An electric water level sounding meter consisting of a probe and graduated tape will 
be utilized to measure the groundwater depth from a known elevation datum within the well box.  The 
elevation datum will consist of a permanent mark located at the top of the well casing.  In wells with 
sounding tubes, the datum consists of a stainless steel screw located at the top of the sounding tube.  The 
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elevation of the static groundwater level within the well is calculated by subtracting the measured depth to 
groundwater from the elevation datum.  Measurements will be taken to the nearest 0.01 foot from these 
datum by reading the groundwater sounding meter tape.  Wells will be sounded until two consecutive 
readings are obtained within 0.02 feet of each other. 

The total depth of all groundwater monitoring system wells (i.e., Y-3, Y-7, SDB-1, SDB-5, SDB-6B, and 
SDB-7) will be measured biennially to evaluate whether excess siltation is occurring.  The total well 
depth measurements will be accurate to at least 0.1 foot and recorded in the field notes or on preprinted 
field data sheets.  Either form of record keeping will be maintained by the facility as a part of the post-
closure groundwater monitoring program documentation.  The total well depths will be tabulated and 
compared to prior measurements and as-built values.  If significant well siltation and/or excessive 
turbidity are encountered, then redevelopment of the well will be necessary (see Section 6.3). 

Static water level measurements will be collected from all onsite wells (except those proposed for 
decommissioning) in the order of increasing concentrations of constituents (mainly sulfate) based on 
existing analytical results.  Thus, water level measurements will be collected in the suggested order of 
Y-3, SDB-2, SDB-3, SDBP-1A, Y-7, SDB-6B, SDB-7, SDB-5, SDB-4, and SDB-1.  The order will be re-
evaluated prior to each round of sampling based on previous sampling results so that wells of the current 
groundwater monitoring system are measured in the order of increasing concentrations of constituents.  
The most recent surveyed datum point elevations for each of the onsite wells and piezometers are 
presented in Table 4. 

6.2.2.1 Procedures for Well Sounding 
The following procedures will be followed for sounding the monitoring wells: 

1) Set up a decontamination area consisting of the equipment and materials listed in Section 6.2.1.1. 

2) Record the date, sampler's name, and weather conditions in the field notes.  Should inclement 
weather conditions or other potential events impact the personal safety of the sampling team or 
the integrity of the samples, the monitoring program shall be temporarily suspended.  If sample 
collection is in progress for a given well, the sampling team will attempt to collect the necessary 
samples from the well prior to temporarily suspending the sampling effort. 

3) Remove the covers from the monitoring wells and piezometers.  While performing this activity, 
the wellheads should be inspected and their condition noted and on the Wellhead Condition and 
Well Level Data field form (a copy of the form is included in Appendix B).  Indicated repairs or 
needed improvements should also be noted on the field forms and reported to the field task 
manager so that repairs can be planned or the appropriate facility representative can be notified of 
a problem needing correction.  Wellhead conditions, as well as recent repairs or improvements, 
will be reported in the annual report.  Severe problems (e.g., buried wells) will be reported to 
DTSC in writing within seven days of discovery. 
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4) Determine that all sounding equipment is in proper working order.  If any malfunctions or 
damage are noted, contact the project manager.  Use backup equipment, if necessary.  

5) Set up at upgradient monitoring Well Y-3 and record the appropriate information in the field 
notes.  This information shall include condition of the well and dedicated equipment, as 
appropriate, and reference point for well measurements. 

6) Clean the electric water sounder (if not already done) and carefully lower it into the monitoring 
well sounding tube or casing. 

NOTE:  The sounder probe must be cleaned as described in Section 6.2.1, and precautions are to 
be taken to maintain its cleanliness before placement into a well. 

7) Measure the static water level.  Take care that sounding tubes, where present, do not move 
(particularly in a vertical direction) and affect the elevation of the surveyed reference point.  If 
reference points are moved, groundwater elevation cannot be calculated until the reference point 
has been resurveyed.  Record the water level measurement information, including the time of 
measurement, on the field data form.  It may also be necessary to measure the total depth of the 
well.  If so, sound the total depth and record the measurement and time on the field data form. 

8) Repeat steps 5 through 7 for the remaining wells and piezometers. 

9) Calculate the groundwater elevation at each well by subtracting the depth to static water level 
from the reference elevation at the top of the sounding tube or casing.  Refer to Table 4 for the 
reference elevations of existing wells.  Record the static groundwater elevation on the field data 
form.  Table 4 will be updated whenever wells or piezometers are resurveyed and will include 
reference points elevations for all wells and piezometers, as wells as survey dates for well data.  
A copy of Table 4 will be kept on hand at the facility for use during monitoring.  If sounding 
tubes are moved, the well reference point will be resurveyed and Table 4 updated to include the 
new survey reference point elevation. 

6.2.3 Purging and Sampling of Monitoring Wells 

6.2.3.1 Overview and Rationale for Well Purging 
The monitoring wells will be purged after the static water level measurements have been obtained and 
recorded from site wells.  The wells will be purged and sampled using low-flow techniques.  Low-flow 
purging and sampling techniques minimize the mixing between stagnant casing water and water from the 
screened interval and allow collection of samples representative of the formation water. 

A submersible pump (or equivalent) will be used to purge and sample the groundwater monitoring system 
wells in accordance with accepted low-flow methodologies.  The pump will be set at the approximate mid 
point of the saturated portion of the screened interval.



Square D Company Water Quality Sampling and Analysis Plan

G:\128\Squared\WQSAP\2007 WQSAP\Rev 2007 WQSAP.doc    6-7

The wells will be pumped at low flow rates (100 to 500 milliliters per minute [mL/min]) to minimize 
stress on the system.  The flow rate will be determined and periodically monitored and documented by 
timing the amount of purge water collected in a graduate polyethylene beaker in 1 minute.  During 
purging activities at each well, the water level will be measured periodically to ensure minimal 
drawdown.

Water quality parameters will be monitored for stabilization every 3 to 5 minutes.  Stabilization of field 
parameters will be used as an indicator that actual formation water is being sampled.  Stabilization of 
water quality parameters will be determined by three successive readings in accordance with the 
following guidelines (Puls and Barcelona, 1996): 

� Specific Conductance � 3% 
� pH � 0.1 
� Temperature � 1.0 °C 
� Turbidity � 10% 
� ORP � 10 mV 
� DO � 10% 

Due to the depth of the wells, the submersible pump heats up as it pumps the water to the ground surface 
at the very low flow rates required for minimal drawdown within the fine-grained aquifer.  Note: A 
bladder pump, which does not generate heat, was tried at the site in October 2000 and was unsuccessful.  
The heating of the submersible pump results in increasing groundwater temperatures during the purging 
process.  However, it is URS’ opinion that the increased temperature does not affect sample 
representativeness; the concentrations of the monitoring parameters remained consistent when the purging 
method was switched from bailing (which resulted in no temperature increase) to pumping in 2001.  
Nonetheless, a cooling shroud (heat shield) was placed around the pump during the 2007 annual sampling 
event in an attempt to control the heat.  An increasing groundwater temperature trend was still observed in 
each of the wells, although three successive readings within � 1.0 °C were obtained prior to completion of 
purging.  It is our understanding that the heat shield was designed for faster flow rate conditions (e.g., 2 to 
3 gallons per minute), and appears to impede the flow at very low rates because it covers the intake valve.  
Thus, use of a heat shield will not be continued.   

Field parameter data obtained during each sampling event will be recorded on the field data forms.  When 
field measurements appear to be in error, all data will be discarded, and all new field measurements made.  
Errors will be crossed out with one line and initialed. 

Field measurements along with proper documentation are integral parts of the monitoring program.  
Before the actual trip to the field, the equipment will be checked for possible malfunctions and cleaned.  
Prior to use in the field, all meters will be calibrated to help ensure proper working order and to render 
integrity to the measured values.  The calibration of field instruments will be checked twice per day, at the 
beginning of the day, prior to purging and sampling activities, and once in the afternoon.  Step-by-step 
instructions for operation and calibration of field instruments to be used in monitoring are presented in 
Appendix D.  These instructions will be updated as necessary.  All calibration solution containers will 
have a manufacturer’s label that includes the solution expiration date, and any solution with an expired 
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date will not be used.  An example of a field data form to be used for documenting instrument calibration 
is in Appendix B (Equipment Calibration Log). 

6.2.3.2 Overview of Sample Collection 
Groundwater samples will be collected at the wellheads from monitoring Wells Y-3, Y-7, SDB-1, SDB-4, 
SDB-5, SDB-6B, and SDB-7 (when installed) immediately after water quality parameter stabilization.  
The order of sampling will be based on existing groundwater data (e.g., lowest hexavalent chromium 
concentration to highest hexavalent chromium concentration) and will be re-evaluated each year prior to 
each round of sampling based on the results from the previous sampling event. 

Samples to be analyzed for metals (including hexavalent chromium) will be filtered in the field using an 
in-line filtration system equipped with a 0.45-micron (�m) filter.  Although the turbidity of the 
groundwater is generally low, the samples will be filtered so that no sediment will be introduced into the 
filtered sample which could cause possible analytical errors.  The in-line system will be used because it 
minimizes handling of the sample.  The filtered sample will be placed into a clean, laboratory-supplied 
sample bottle containing the appropriate preservative, capped, sealed, labeled, and placed in the cooler.  
Nitric acid preservative lowers the pH of the water sample to less than 2.  After filling the preserved 
bottle, the pH of the sample will be verified in the field by removing a drop of sample from the bottle with 
a disposable pipette and placing it on narrow-range 0 to 2 units pH litmus paper.  The pH adjustment will 
be documented in the field notes.  Samples to be analyzed for hexavalent chromium will be filtered in the 
field, but will not be preserved with acid. 

Groundwater sample containers are to be filled in the order provided in Table 3.  Sample bottles 
containing preservatives should be collected with little or no overfilling. 

New disposable latex gloves will be worn while handling sample bottles, taking depth to water 
measurements, collecting field parameters, and handling purging and sampling equipment.  New gloves 
will also be donned if gloves become soiled or contact materials that have not been decontaminated. 

6.2.3.3 Procedures for Well Purging and Sampling 
The following procedures will be followed for purging and sampling the monitoring wells: 

1) Check the water quality meter calibration, if not already done, and calibrate the turbidity meter.  
Instrument calibration instructions are in Appendix D.  Field instrument calibration must be 
checked at least twice per day during sampling events. 

2) Inspect the sample bottles for visible signs of damage.  Confirm that the number and type of 
containers provided by the laboratory conform to the sampling requirements.  Identify the bottles 
containing preservatives.  Check that the bottles and preservatives conform to the requirements of 
Table 2.  Check that shipping container seals are available.  Confirm that there is adequate ice or 
a suitable substitute to maintain the internal temperature of the cooler at approximately 4 to 7 oC.
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3) Place clean plastic on ground around well box to minimize the contact of contaminated water 
on the cap surface (except at sampling locations where well boxes are located on a slope and 
the use of plastic would create a slip-and-fall hazard).

NOTE:  The sampling team will strive to assure that spillage of purge water during purging and 
sampling activities is minimized.  Such spillage could allow purge water to enter a well box or be 
released to the environment. 

4) Starting with the first well to be sampled, Y-3, begin pumping the well, and enter the time on the 
well purging log form. 

5) Measure water quality field parameters during purging.  The use of a flow-through cell will allow 
water quality parameters to be measured continuously during purging activities.  Purge water will 
be monitored for turbidity by rinsing and then filling a turbidity meter vial (cuvette) from the flow 
cell discharge line.  Instrument operation instructions are in Appendix D.  Field parameters 
including temperature, specific conductance, pH, DO, ORP, and turbidity will be recorded on 
well purging log forms.  Field parameters will be recorded every 3 to 5 minutes.  Stabilization of 
water quality parameters will determine completion of purging activities.  The time and final 
stable value for each water quality parameter will be recorded on the well purging log form. 

6) Upon stabilization of the field parameters, collect the groundwater sample by filling the 
appropriate sample containers directly from the pump discharge line. 

NOTE:  When sampling one of the wells, as determined by the sampling team leader, collect 
enough water for two complete samples to provide field duplicate.  Prepare two sets of 
unpreserved and preserved samples following the procedures described below.  Label the samples 
using other sample designations such that duplicate samples will not be identified as such to the 
laboratory.  Sampling time and other sample information should be disguised, as necessary, so 
that the duplicate sample will not be recognized by the laboratory.  The label information and 
other information regarding the duplicate sample should be recorded in the field notes.  The 
duplicate sample is for quality control purposes and should be analyzed for the same parameters 
as the rest of the samples.  Additional information regarding duplicate sample collection is in 
Section 7.1. 

7) Preservatives appropriate to the analytical methods (see Table 2) will generally be added to the 
sample containers by the analytical laboratory prior to sampling.  After sampling is complete, cap 
the sample bottle and invert the bottle to mix, then verify and document in the field the pH 
adjustment as less than 2 for the metals (except hexavalent chromium) samples by removing a 
drop of sample from the container using a new disposable glass Pasteur pipette, and placing the 
drop on narrow-range pH paper.  Add additional acid preservative to the sample container if 
necessary and verify pH again prior to capping and packaging the container.  Document the pH 
adjustment verification on the field data form. 
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8) For the metals and hexavalent chromium samples, filter sufficient water to provide samples for 
laboratory analysis.  Field filtering will be accomplished by using an in-line filtration system, 
which will be connected in-line following completion of purging and removal of the flow-through 
cell.

9) Cap, seal, and place sample bottles in the cooler.  Label the sample bottle following the 
procedures described in Section 6.2.4.1. 

10) The field notes and field data forms must be filled out by the sample collector for each sampling 
event.  Information to be documented is as follows: 

Sample Point:  The sample point ID (Well Number) must be recorded. 

Purging Information:  The date and time the well was purged, the method of purging, the elapsed 
time from purging to sample withdrawal, the volume of water in the casing and volume purged, 
and the purging rate must be documented.  The number of gallons purged must also be 
documented.  Indicate if the well was purged to dryness, and/or if the well was dry and if a 
sample was not collected. 

Sampling Information:  The types and materials of construction of equipment used for collection 
must be documented. 

Field Measurements:  The groundwater elevation (depth to groundwater adjusted to Mean Sea 
Level), total well depth (on a biennial basis), temperature, pH, specific conductance, DO, ORP, 
and turbidity must be documented.  The units and values of these measurements are to be noted. 

Field Comments:  Field observations such as the condition of the well and dedicated equipment; 
weather condition including wind direction, upwind activities, rain, temperature, and cloud cover; 
reference point for well measurements; Well ID where the equipment blank is prepared; 
calculations for purge volumes; duplicate field measurement results; and other conditions such as 
sample splits with regulatory agencies, and potential safety or health hazards. 

Sampling Procedures Documentation:  The sampler must sign the pre-printed form stating that 
the sampling procedures were conducted in general accordance with applicable federal and state 
requirements as well as the WQSAP.  

Other notable conditions, including sample splits with regulatory agencies or potential health or 
safety hazards should be recorded in the field notes.  At DTSC’s request, Square D will provide 
DTSC with bottles and preservatives identical to those used by Square D for sample splits. 

11) After all groundwater samples have been collected, replace the cover on the monitoring well and 
make sure it is secured.  Take precautions that the well cover does not damage plumbing inside 
the box, if any. 
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12) Repeat procedures 4 through 11 above for the remaining groundwater monitoring system wells in 
their previously suggested sampling order or as appropriate based on the results of the previous 
sampling program. 

13) Complete the chain-of-custody form and deliver the samples to a State-certified analytical 
laboratory either personally or via a bonded courier, using chain-of-custody procedures (Section 
6.2.4.3).  An example of a chain-of-custody form is presented in Appendix B.  Be sure to fill out 
the form completely, as applicable. 

Groundwater purged from the monitoring wells will be discharged to the City of Beaumont sanitary 
sewer. 

6.2.4 Sample Handling and Shipment 

6.2.4.1 Sample Labels 
A sample label containing at least the following information will be affixed to each container at the time 
of collection: 

� Sample identification (well number or QA/QC type) 
� Name of collector 
� Date and time of collection 
� Place of collection/site name 
� Laboratory analytical method(s) to be conducted 
� Preservative, if any. 

Sample identification numbers will be assigned in such a way that sample blanks and duplicate samples 
will not be identified as such to the laboratory. 

6.2.4.2 Field Notes and Field Data Forms 
The following information should be recorded in the field notes and/or field data forms which include the 
Groundwater Purging and Sampling Log, Water Level Data Sheet, Chain-of-Custody Record, and 
Equipment Calibration Log.  Examples of these forms are presented in Appendix B.  When field data 
forms are used, a summary of the monitoring and sampling activities should be entered in the field notes 
and reference to the field forms used should be included.  The information listed below must be entered in 
either the field notes or a field data form: 

� Facility name and address 
� Name of sample collector 
� Purpose and type of sample 
� Monitoring well number 
� Time and date of sampling 
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� Visual inspection of each well box and any maintenance activities 
� Total well depth (on a biennial basis) 
� Groundwater elevation measurement for each well 
� Well sampling sequence 
� Purging method used 
� Time when well purging began and ended 
� Total purge volume for each well 
� Purging rate for each well 
� Sample collection method and time when samples were collected 
� Sample identification, volume, and container type of each sample 
� Type of preservative (where applicable) 
� Field observations and sampling conditions (e.g., weather) 
� Field parameters measured including units of measure 
� Sample transporter 
� Sample storage including internal temperature of field and/or shipping containers 
� Name and location of laboratory performing analyses 
� Parameters requested for analysis 
� Modification(s) to WQSAP procedures, if any. 

When the field descriptions are complete, the sample collector will verify the entries and sign the field 
notes.  Errors will be crossed out with one line and initialed. 

6.2.4.3 Chain-of-Custody Record 
A chain-of-custody record will be filled out for the groundwater samples collected, the equipment blank, 
and duplicate sample.  Information to be recorded includes: 

� Sample identification 
� Signature of sample collector 
� Date and time of collection 
� Sample type and matrix 
� Number of containers 
� Sample preservation (if any) 
� Signature of persons involved in chain of sample custody 
� Inclusive dates of sample custody 
� Parameters requested for analysis. 
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An example of the Chain-of-Custody Record is provided in Appendix B. 

6.2.4.4 Shipment of Samples 
Samples will be transported to the laboratory by field personnel, a laboratory representative, or courier so 
that the samples arrive at the laboratory promptly, securely, and in accordance with 40 CFR 264, 270 and 
U.S. Department of Transportation regulations.  Both the unpreserved and preserved sample bottles will 
be placed in a cooler maintained at approximately 4 to 7 oC using ice or an equivalent during transport to 
the laboratory.  The samples will be packed with foam padding, styrofoam peanuts, plastic bubble wrap, 
or other equivalent material to protect them from breakage during handling and shipment.  The ice chest 
temperature will be measured by the laboratory upon receipt of the samples, and will be recorded on a 
sample receipt form, which will be included with the laboratory report. 

6.2.4.5 Laboratory Record Keeping 
The laboratory will maintain the following information in hard copy or electronic format: 

� The date and time the samples were received and the name of the recipient. 
� Laboratory sample management including:  storage location/methods; internal chain-of-custody; 

sample/extract tracking; and conformance with holding time limitations. 
� The name of the person performing the analysis and the date and time of analysis. 
� The EPA methods used to analyze the samples. 
� Date of sample extraction and sample preparation. 
� Instrumentation used for sample analysis including specific instrument logs, and associated 

calibration and maintenance record. 
� Experimental conditions such as the use of specific reagents, temperatures, reaction times, and 

instrument settings. 
� QA/QC methods including procedure blanks, duplicates, spikes, standards, and data depicting 

monitoring precision and accuracy (e.g. percent recovery, relative percent difference). 
� Results of sample analysis. 
� External laboratory audits and certification programs. 
� Laboratory matrix spikes, duplicate matrix spikes, and any other QA/QC data. 

6.3 WELL REDEVELOPMENT
If significant well siltation, lack of water production, and/or excessive turbidity are encountered during 
well sampling, then redevelopment of the well should be conducted.  Redevelopment will be conducted as 
necessary to keep the well screen free of silt and debris. 

A mobile development rig equipped with a winch, steel cable, stainless steel and PVC bailers, and a 
submersible pump will be used for redevelopment activities.  Redevelopment will occur at least 2 weeks 
prior to the next sampling round. 
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Due to conditions at the site (abundant silt and some clay, with water produced mainly from sand 
stringers), monitoring well development should consist of gentle surging with a vented surge block 
alternated with bailing followed by pumping.  Surging will be limited because excessive surging of fine-
grained formations during development can drive fines in the producing sands, resulting in lower 
productions from those zones.  Surging will be controlled by emphasizing the upstroke (suction) and 
moving the block more slowly in the downward direction, minimizing the force with which water is 
driven into the formation.  Surging will be conducted in 10 to 15 minute intervals followed by bailing, 
with a total surge time of 30 to 45 minutes per well.  Well development will be completed by bailing and 
pumping until target turbidity levels are attained (about 10 NTU) or until turbidity stabilizes at some level 
above the target level.  During development activities, temperature, specific conductance, pH, and 
turbidity measurements will be collected. 

All development equipment will be decontaminated prior to use in the well (see Section 6.2.1 and 
Appendix C).  All water generated during redevelopment activities will be discharged to the City of 
Beaumont sanitary sewer. 
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7.0 QUALITY ASSURANCE PROJECT PLAN

The overall objective of the Quality Assurance Project Plan (QAPP) is to ensure that data generated as 
part of the groundwater monitoring program described herein are of known and acceptable quality for 
their intended use.  To achieve this objective, specific procedures will be implemented for the collection 
and evaluation of field and laboratory data.  The QA/QC program for this WQSAP is described in the 
QAPP, included as Appendix E, and provides a mechanism for control and evaluation of the quality of 
data from measurement of groundwater levels to analysis of groundwater samples.  The data collected 
pursuant to this water quality sampling program will be used to assess changes in the release detected 
from the NPCA; therefore, it is important to ensure the validity and accuracy of the sampling and 
analytical program. 

Quality assurance objectives will generally be accomplished by adherence to strict sampling and data 
reporting procedures, the use of internal quality control checks, frequent calibration of field equipment, 
data review and validation, and the performance of system audits.  Key aspects of the QA/QC procedures 
to be followed during the water quality sampling program are presented in this WQSAP and in the QAPP 
(Appendix E).  These include procedures related to field investigations (Sections 6.0 and 7.2 of the 
WQSAP as well as the QAPP) and to QA/QC procedures for the analytical methods (Sections 4.0 and the 
QAPP).

7.1 FIELD QA/QC PROGRAM
One equipment blank will be collected during each sampling event to verify the cleaning of the pump.  
Should other non-dedicated backup equipment be used (e.g., a bailer to purge the wells), one equipment 
blank will be collected for each piece of equipment used (except the water level sounder).  All other 
equipment is either dedicated or disposed of after use and does not require equipment blanks. 

The equipment blank will be collected to assess whether decontamination procedures are appropriate.  
The equipment blank will be prepared by placing the pump in a bottle of distilled water and running the 
pump.  The outflow from the pump will be collected in sample containers appropriate for the intended 
analyses.  The equipment blank sample will be handled in the same manner as the field samples. 

A blind duplicate groundwater sample from a selected monitoring well will be collected during the 
sampling activities.  The monitoring well used to provide the duplicate sample will vary with each 
sampling event and will be selected at the initiation of each sampling program.  Sample numbers will be 
assigned in such a way that duplicate samples will not be identified as such to the laboratory.  The blind 
duplicate sample will be split into both unpreserved and preserved samples and will be collected at the 
same time as the groundwater sample from the well providing the blind duplicate is collected.  This will 
serve as an independent means of checking the analytical precision of the laboratory. 

The equipment blank and duplicate samples will be transported with the groundwater samples to the 
laboratory and analyzed for the same parameters as the groundwater samples.  The results of these 
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analyses will indicate whether the groundwater samples were potentially cross-contaminated by sources 
other than a release from the regulated unit. 

Possible sources of cross-contamination include: 

� Improperly cleaned sample bottles 
� Impure preservation acid 
� Faulty handling or laboratory procedures 
� Incomplete cleaning of field equipment prior to sampling, and 
� Impure rinse water. 

The laboratory results from the blanks will be reviewed and compared to those for the monitoring wells.  
If contamination is indicated for any of the blanks, the groundwater sampling data will be evaluated based 
on this information; however, all sample results will be reported unadjusted for blank results or spike 
recoveries.  In cases where contaminants are detected in the QA/QC samples (equipment or lab blanks), 
the accompanying samples will be appropriately flagged.  In addition, if the relative percent difference for 
a groundwater sample and its duplicate sample exceeds 20 percent for any analyte, the precision of the 
analytical laboratory results will be evaluated based on these data. 

7.2 LABORATORY QA/QC PROGRAM
The laboratories selected to analyze the groundwater samples will be certified by the State of California 
Department of Health Services Environmental Laboratory Accreditation Program (ELAP) to perform 
analysis of groundwater.  As a part of the laboratory selection process, a copy of the laboratory’s QA/QC 
Program will be obtained and reviewed.  Once the laboratory is selected and under contract for a period of 
one year, the applicable QA/QC Program document will be retained in the onsite files as a part of the 
groundwater monitoring program documentation.  As the annual laboratory contract is renewed, current 
QA/QC documents will be obtained from the laboratory receiving the contract.  Utilization of laboratories 
which conform to these standards helps to assure that the data generated will be legally defensible. 

Square D representatives will review the data package provided by the laboratory in order to validate the 
data.  Concerns regarding data will be identified to the laboratory and a re-analysis may be requested.  If a 
re-analysis is requested, then both the re-analysis and the original data will be included in groundwater 
monitoring reports as well as applicable discussions. 

MDLs will be derived by the laboratory for each analytical procedure according to ELAP.  The MDL will 
be calculated such that it represents a concentration associated with a 99 percent reliability of a "non-
zero" result.  These MDLs will reflect the detection capabilities of the specific analytical procedure and 
equipment used by the lab.  If the laboratory suspects that, due to matrix or other effects, the detection 
limit for a particular analytical run differs significantly from the laboratory-derived MDL, the results will 
be flagged accordingly, along with an estimate of the detection limit achieved.  The MDLs derived by the 
laboratories currently used are presented in Table 1. 
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Additionally, during the period that this WQSAP will be in place, it is likely that analytical 
methodologies for certain parameters may change.  As this occurs, the new analytical methods will be 
reported in the annual report. 

The laboratory will also prepare duplicate and matrix spike samples, generally for every ten samples 
analyzed.  The matrix spike will be a duplicate sample collected from one of the wells that has been 
spiked with a known concentration of a parameter or constituent of concern.  The samples will be 
analyzed to determine the concentration in the unspiked duplicate and to determine if the quantity of the 
parameter or constituent of concern in the spiked duplicate is detected within the specified percent 
recovery. 

In addition, a blank spike will be analyzed for approximately every 20 samples analyzed to delineate 
potential sources of laboratory cross-contamination and to assess percent recovery.  This is accomplished 
by preparing and analyzing two blank samples, one of which is spiked with a known concentration of the 
parameter or constituent of concern.  If cross-contamination is detected, unadjusted analytical results will 
be reported.  Any uncertainties will be flagged and noted.  Contaminant levels reported for blanks will not 
be subtracted from sample data and analytical data for the blanks will be reported. 
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8.0 ANALYSIS OF GROUNDWATER DATA 

Analytical results will be used to evaluate the need to modify the sampling program and the groundwater 
monitoring program in general.  This section discusses the procedures to be used to analyze the results of 
the groundwater monitoring. 

8.1 TIME-SERIES GRAPHS 
Groundwater monitoring parameters (Group 2 parameters) will be qualitatively evaluated in order to 
identify any changes in water quality due to the release from the regulated units using time-series 
(concentration versus time) graphs.  Graphs will not be prepared for the Group 3 parameters, except for 
calcium.  One graph for each of the Group 2 parameters and calcium will be prepared showing the results 
from all of the monitoring wells.  Where values are below the RL, the RL will be displayed for that data 
point.  The graphs will be reviewed and a discussion of trends (e.g., increases, decreases, and/or no 
changes) will be provided in the annual report.  Because calcium is only tested for every three years, a 
calcium graph will only be prepared every three years (versus annually for the Group 2 parameter 
graphs).

8.2 RE-EVALUATION OF MONITORING PARAMETERS AND FREQUENCY
The objective in selection of monitoring parameters is to provide for frequent sampling and analysis of 
the hazardous constituents, waste constituents, and reaction products (i.e., constituents of concern) as well 
as physical parameters which provide a reliable indication of changes in water quality resulting from the 
release from the NPCA regulated unit.  Following annual evaluation of the monitoring data, a revised list 
of monitoring parameters may be proposed. 

The groundwater monitoring program sampling frequency will be re-evaluated annually.  The objective of 
re-evaluation of the sampling frequency is to provide a frequency which is appropriate for the form of 
data analysis employed (Section 8.1). 

In the event that modification of groundwater monitoring parameters and/or frequency is indicated, 
Square D will submit requested WQSAP modifications to the DTSC for review and approval prior to 
implementation of the modifications.  If DTSC determines that the WQSAP revisions necessitate 
modification of the Post-Closure Permit, the permit will be modified following the requirements 
identified in Section 66270.41 of the California Code of Regulations, Title 22, Chapter 20, Article 4. 
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9.0 PRESENTATION OF DATA 

The results of groundwater monitoring events will be presented in annual reports.  The annual report will 
be submitted to the DTSC by March 1 of the following year, in accordance with Title 22 Section 
66264.75 and Section 66264.97(e)(16). 

The annual reports will include the following: 

� A section discussing noteworthy items related to the groundwater monitoring program (e.g., 
changes in sampling protocol, new equipment, addition of new/replacement wells, etc.). 

� Results of the groundwater elevation measurements, including a summary table and groundwater 
elevation contour map with the groundwater flow direction, gradient, and flow rate.  Groundwater 
elevations from Well Y-7 will be used to evaluate the vertical gradient. 

� Field well purging, sampling, and calibration records.  Field notes, including hand-written well 
purging and sampling records, and other field documentation will not be included in reports.  
Upon request, copies of these documents will be provided to the DTSC, under separate cover. 

� Results of the laboratory analyses, including summary tables and copies of laboratory reports with 
accompanying chain-of-custody records. 

� Map(s) depicting the concentrations of Group 2 parameters at each monitoring well. 
� A discussion of trends exhibited by time-series (concentration versus time) graphs of Group 2 

parameter analytical results from each monitoring well.  A time-series graph for calcium, a Group 
3 parameter, will be included in the annual report every three years. 

� Descriptions of inspections, periodic maintenance, and repairs to the groundwater monitoring 
system and/or closure area, including results of the NPCA leak detection system. 

� Identification of how purge and decontamination water were/will be disposed of. 
� Historic data from all wells, including those wells no longer in existence. 

As discussed in Section 8.2, the monitoring program will be re-evaluated at the close of each monitoring 
year to ensure that the program is adequate.  Recommendations for program alterations, if any, will be 
requested through a separate letter/document to DTSC. 
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10.0 RESPONSE PROCEDURES

10.1 POINT-OF-COMPLIANCE WELLS

10.1.1 Concentration Limits 
If concentrations at lateral downgradient assessment Wells SDB-6B and SDB-7 (when installed) and 
vertical assessment Well Y-7 exceed the following concentration limits as established by the California 
Regional Water Quality Control Board, Santa Ana Region (RWQCB-SNA) and DTSC and presented in 
the Post-Closure Permit, then a further course of action should be taken as described below in Section 
10.1.2: 

Parameter/Constituent    Concentration Limit
Hexavalent Chromium    0.026 mg/L 
Total Chromium    0.05 mg/L 
Hardness     240 mg/L 
Specific Conductance    900 µmhos/cm 
Sulfate      75 mg/L 
TDS      490 mg/L 
Zinc      5 mg/L 

The concentrations limits for total chromium, sulfate, TDS, and zinc were established by the RWQCB-
SNA using water quality objectives described in their Basin Plan.  The concentration limit for hexavalent 
chromium is based on a calculated site-specific health risk exposure of 1.0E-04 per the DTSC-approved 
Development of Site-Specific Groundwater Risk-Based Cleanup Levels for Hexavalent Chromium (Foster 
Wheeler Environmental Corporation, 1996).  The concentration limit for specific conductance was based 
on established California drinking water standards (secondary Maximum Contaminant Levels [MCLs]). 

In addition, if the following constituents are detected in Wells SDB-6B, SDB-7, and Y-7, and exceed the 
following “notification limits” which approach or equal background concentrations (or imported water 
quality for calcium and magnesium), then Square D will notify DTSC of the findings as described below 
in Section 10.1.2: 

Parameter/Constituent    Notification Level
Antimony     0.005 mg/L 
Arsenic      0.005 mg/L 
Barium      0.2 mg/L 
Calcium     80 mg/L 
Copper      0.005 mg/L 
Lead      0.006 mg/L 
Magnesium     30 mg/L 
Mercury     0.0006 mg/L 
Nickel      0.01 mg/L 
Phosphorous     1.0 mg/L 
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10.1.2 Response Procedures 
If concentrations in samples from lateral downgradient assessment Wells SDB-6B or SDB-7 or from 
vertical assessment Well Y-7 equal or exceed established concentration limits or notification levels 
described in Section 10.1.1, then Square D will notify DTSC by certified mail within 7 days of such a 
determination.  The notification will identify the constituent(s) exceeding the established limits.  The 
notification will also propose a course of action and schedule which Square D will follow (e.g., 
remediation, plume containment, increased sampling frequency, additional well installation, verification 
sampling, modification of the concentration limits, no further action, etc.), and will include supporting 
rationale for the proposed course of action. 

If Square D chooses to conduct verification sampling, then the re-sampling will be conducted within 90 
days from the date the samples were initially collected.  Verification sampling will consist of obtaining a 
discrete, conventional groundwater sample as per the procedures described in Section 6.0 to verify 
whether a previous elevated sample concentration is still detected.  Square D will notify DTSC of any 
verification sampling at least 1 week prior to the verification sampling event. 

Square D will provide DTSC the results of the verification sampling within 60 days from the date the 
samples were collected, and will propose a course of action (i.e., increased sampling frequency, 
modification of notification levels, no further action, etc.), and will include rationale supporting the 
proposed action. 

10.2 OTHER MONITORING WELLS 

10.2.1 Notification Levels 
If concentrations in samples from point-of-compliance Wells SDB-1, SDB-4, or SDB-5, or upgradient 
Well Y-3 exceed the following “notification levels” established by DTSC, then a further course of action 
as described below in Section 10.2.2 should be taken: 

Parameter/Constituent    Notification Level
Antimony     0.005 mg/L 
Arsenic      0.005 mg/L 
Barium      0.2 mg/L 
Calcium     80 mg/L 
Hexavalent Chromium    0.026 mg/L 
Total Chromium    0.05 mg/L 
Copper      0.005 mg/L 
Hardness     300 mg/L 
Lead      0.006 mg/L 
Magnesium     30 mg/L 
Mercury     0.0006 mg/L 
Nickel      0.01 mg/L 
Phosphorous     1.0 mg/L 
Specific Conductance    900 µmhos/cm 
Sulfate      250 mg/L 
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Parameter/Constituent    Notification Level
Total Dissolved Solids    660 mg/L 
Zinc      5 mg/L 

The “notification levels” either:  1) approach or equal background concentrations; 2) were established by 
the RWQCB-SNA using water quality objectives described in their Basin Plan; or 3) are based on 
established California drinking water standards (primary or secondary MCLs).  The concentration limit 
for hexavalent chromium is based on a calculated site-specific health risk exposure of 1.0E-04 per the 
DTSC-approved Development of Site-Specific Groundwater Risk-Based Cleanup Levels for Hexavalent 
Chromium (Foster Wheeler Environmental Corporation, 1996). 

10.2.2 Response Procedures 
If concentrations in point-of-compliance Wells SDB-1, SDB-4, or SDB-5, or upgradient Well Y-3 equal 
or exceed established “notification levels” described in Section 10.2.1, then Square D will notify DTSC 
within seven days of such determination.  The notification will identify for each affected monitoring well 
the constituent(s) exceeding established notification levels.  The notification will also propose a course of 
action and schedule which Square D will follow (verification sampling, modification of notification 
levels, increased sampling frequency, or no further action), and will include rationale supporting the 
proposed action. 

If Square D chooses to conduct verification sampling then the resampling will be conducted within 90 
days from the date the samples were initially collected.  Verification sampling will consist of obtaining a 
discrete, conventional groundwater sample as per the procedures described in Section 6.0 to verify 
whether a previous elevated sample concentration is still detected.  Square D will notify DTSC of any 
verification sampling at least 1 week prior to the verification sampling event. 

Square D will provide DTSC the results of the verification sampling within 60 days from the date the 
samples were collected, and will propose a course of action (i.e., increased sampling frequency, 
modification of notification levels, no further action, etc.), include supporting rationale for the proposed 
action.

-oOo-
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TABLE 1 

SUMMARY OF ANALYTICAL PROGRAM 
FORMER SQUARE D COMPANY FACILITY 

BEAUMONT, CALIFORNIA

Parameter
Group Parameter Method 

Method Detection 
Limit (MDL) 

(mg/L)

Reporting
Limit (RL) 

(mg/L)
3 Alkalinity (Carbonate) SM 2320B 0.8456 1.0
3 Antimony EPA 6020 0.000079 0.001
3 Arsenic EPA 6020 0.00017 0.001
3 Barium EPA 6020 0.000040 0.001
3 Calcium EPA 6020 0.0113206 0.1

2, 3 Chromium, Total EPA 6020 0.0000184 0.20
2, 3 Chromium, Hexavalent EPA 218.6 0.000005 0.0002
3 Copper EPA 6020 0.0000181 0.001
2 Hardness SM 2340C 0.9892 2.0
3 Lead EPA 6020 0.0000130 0.001
3 Magnesium EPA 6020 0.0016257 0.1
3 Mercury EPA 7470A 0.0000177 0.0005
3 Nickel EPA 6020 0.0000234 0.001
3 Phosphorous SM 4500 P B/E 0.0220 0.1

2, 3 Specific Conductance SM 2510B 0.50 1.0 µmhos/cm 
2, 3 Sulfate EPA 300.0 0.0686 1.0
2, 3 Total Dissolved Solids (TDS) SM 2540C NA 1.0
3 Zinc EPA 6020 0.00034 0.005

NA Not applicable 
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TABLE 2 

ANALYTICAL SAMPLE CONTAINERS AND PRESERVATION 
FORMER SQUARE D COMPANY FACILITY 

BEAUMONT, CALIFORNIA

Analysis Method Container Quantity Preservation Holding Time 
Metals* EPA 6010B and/or 

EPA 6020 
6 months 

Mercury EPA 7470A 

Polyethylene 1 (125 ml to 1 L) 
bottle

Filter Onsite 
HNO3 to pH <2, 

Cool 4 ºC 28 days 
Chromium,
Hexavalent

EPA 218.6 Polyethylene 1 (250 ml) bottle Cool 4 ºC 24 hours 

Phosphorous  SM 4500 P B/E Glass One 250 ml bottle H3SO4 to pH<2,
Cool to 4 ºC 28 days 

Hardness EPA SM 2340 C Polyethylene 1 (250 ml to 1 L) 
bottle

HNO3 to pH <2, 
Cool 4 ºC 28 days 

Alkalinity SM 2320B 28 days 
Specific

Conductance
SM 2510B 28 days 

Sulfate EPA 300.0 28 days 
TDS SM 2540C 

Polyethylene 1 (250 ml to 1 L) 
bottle

Cool 4 ºC 

7 days 

*  Antimony, arsenic, barium, calcium, copper, lead, magnesium, nickel, and zinc. 
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TABLE 3 

ORDER OF COLLECTION OF PARAMETERS 
FORMER SQUARE D COMPANY FACILITY 

BEAUMONT, CALIFORNIA

Order of 
Collection Parameter Method 

1 Hexavalent Chromium EPA 218.6 

2 Metals EPA 6020 and 7470A 

3 Phosphorous SM 4500 P B/E 

4 Hardness SM 2340 C 

5 Alkalinity, Specific Conductance, 
Sulfate, and TDS

SM 2320B, SM 2510B, 
EPA 300.0, and SM 2540C 
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APPENDIX A 

WELL CONSTRUCTION DIAGRAMS 

































APPENDIX B 

FIELD FORMS 
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SAMPLING AND ANALYSIS PLAN OF THE 
WATER QUALITY SAMPLING AND ANALYSIS PLAN 

FORMER SQUARE D COMPANY FACILITY 
BEAUMONT, CALIFORNIA 

I, _________________________________, have received a copy of the current version of the 
Water Quality Sampling and Analysis Plan (WQSAP), dated _________________, for the 
project.  I have reviewed the plan and understand the procedures outlines for collected field 
information, measurements, and water quality samples. 

SIGNED:___________________________________ DATE:______________________

FIRM:                    URS CORPORATION

FORM SQ-A 
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DEVIATIONS FROM THE 
SAMPLING AND ANALYSIS PLAN OF THE 

WATER QUALITY SAMPLING AND ANALYSIS PLAN 
FORMER SQUARE D COMPANY FACILITY 

BEAUMONT, CALIFORNIA 

I, _________________________________, have completed the _______________ groundwater 
sampling event.  The following significant deviations from the current version of the Water 
Quality Sampling and Analysis Plan (WQSAP), dated ___________________ were necessitated 
by the noted field conditions (e.g., equipment failure, wells that could not be sampled, etc.): 

Deviation:     Field Condition: 

With the exceptions noted above, field measurements and samples were collected in general 
accordance with the procedures described in the sampling and analysis plan of the WQSAP. 

SIGNED:___________________________________ DATE:______________________

FIRM:                    URS CORPORATION

FORM SQ-B 
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GROUNDWATER SAMPLING LOG 
FORMER SQUARE D COMPANY FACILITY 

BEAUMONT, CALIFORNIA 
JOB NO. 29864170

WELL NUMBER:  _____________________________ 

DATE SAMPLED:_____________________________    TIME:  ________________ 

COLLECTOR:  __________________________ 

DEPTH TO WATER AT TIME OF SAMPLING:  _____________________________________ 

TIME TEMP (OC) pH CONDUCTIVITY TURBIDITY COLOR OTHER

       

SAMPLE 
NO. TIME CHEMICAL 

ANALYSIS METHOD CONTAINER QUANTITY FILTERED
(Y/N) PRESERVATION

CALSCIENCE SAMPLES 

  TOTAL Cr EPA 6020 Polyethylene One 250 ml 
Bottle Y

HNO3 to pH<2, 
Cool to 4 �C

 HARDNESS SM 2340 C Polyethylene One 250 ml 
Bottle N HNO3 to pH<2, 

Cool to 4 �C

TDS SM 2540 C Polyethylene One 1 L Bottle N Cool to 4 oC

SPECIFIC
CONDUCTANCE SM 2510B 

Polyethylene One 500 mL 
Bottle

N Cool to 4 oC

  SULFATE EPA 300.0     

  PHOSPHOROUS SM 4500 P 
B/E Amber Glass One 500 mL 

Bottle N H3SO4 to pH<2, 
Cool to 4 �C

 HEX. CHROMIUM EPA 218.6 Polyethylene One 250 ml 
Bottle Y Cool to 4 oC
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C.1.0 INTRODUCTION

In the event that equipment failure or excessive drawdown prevent the use of low-flow purging and 
sampling techniques, bailers may be used for groundwater monitoring.  Bailers will also be used during 
redevelopment activities. 

C.2.0 BAILER DECONTAMINATION PROCEDURES

Cleaning of the field sampling equipment and field instruments will be conducted in a step-wise manner 
as described below.  Cleaning will be conducted in a designated onsite area.  New disposable latex gloves 
will be worn when handling clean sampling equipment to help ensure that equipment is not contaminated.  
Cleaning procedures will be documented in the field notes.  The bailer used to purge the wells, the portion 
of the bailer cable which contacts groundwater during purging, and the check-ball release bar used to 
empty the bailer will be cleaned before use at each well in accordance with the following procedures: 

� Move equipment to designated cleaning area. 
� Clean (inside and outside) with a high-pressure steam-cleaning unit (water at 200 oF and 1,500 

psi).
� Shake off excess rinse water from cleaned equipment. 
� Wrap in plastic sheeting for storage if equipment is not intended for immediate use. 
� Store in a clean area on plastic sheeting. 

Bailers used for collection of groundwater samples will be disposable polyethylene bailers which will not 
be reused for sampling other wells.  Disposable bailers do not require cleaning prior to use for sampling, 
but will be rinsed both inside and outside with formation water from the well to be sampled prior to 
collection of samples from the monitoring well.  A new length of monofilament line will be used each 
time the bailer is utilized. 

C.2.1 EQUIPMENT BLANK SAMPLES 
One equipment blank will be prepared during the sampling event to determine the effectiveness of bailer 
cleaning.  The equipment blank will be collected by pouring commercially available reagent grade 
distilled water through the interior of the bailer after it has been steam cleaned and then collecting rinseate 
in sample containers appropriate for the intended analyses.  The equipment blank will be collected prior 
to using the bailer onsite. 

C.3.0 PURGING OF MONITORING WELLS

After the static water level measurements have been obtained and recorded from site wells the wells may 
be purged by bailing with a stainless steel or PVC bailer.  The bailer will be slowly raised and lowered 
into the well using a mobile development rig.  Based on historical turbidity data, a small diameter bailer 
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may be utilized to reduce well agitation and potentially lower turbidity, and the quantity of water purged 
will be reduced as discussed below. 

As a general rule, a minimum volume of three times the casing volume (the volume of water standing in 
the well) should be evacuated for moderate to high yield formations, and at least one casing volume for 
low yield formations.  Well purging should be sufficient so that water which is representative of the 
formation water has entered the well.  Because of the relatively low yield nature of the formation and a 
slow purging rate to reduce turbidity, only one to two well casing volumes may be evacuated prior to 
sampling provided that field parameters are stable and analytical data are comparable to historic data.  
The formation will be purged so that water is removed from the bottom of the screened interval.  The 
cumulative volume of water removed from the each well will be recorded and totaled on the field data 
form as purging progresses by measuring the water volume collected in drums. 

The following equation is used to calculate the casing volume for each well: 

1 Casing Volume (gallons)  �r2 h x 7.48 gallons per cubic feet where 

�   3.14 
r   inside radius of well casing, in feet 
h   height of water column in well, in feet. 

Following purging of at least three casing volumes and stabilization of field parameters, the well will be 
allowed to recharge for a final time before collection of samples.  Water level soundings will be taken 
periodically until it has been determined that the well has recharged sufficiently for sampling.  The 
readings will be recorded on the field data sheets.  Recharge will be considered sufficient when the water 
column has recovered to 80 percent of its pre-purging height.  Typical well recovery times, for 80 percent 
recovery of the existing wells, has ranged from approximately 30 minutes to two hours.  The wells will be 
sounded as many times as necessary in order to assess adequate recovery for sample collection.  All well 
sounding data will be recorded on the appropriate field data form. 

The well evacuation rate will be controlled such that recharge water is not excessively agitated and the 
exposure of formation water to air is minimized.  Bailers will not be dropped into the water.  The 
sampling team will bail at a rate which will not allow the well to go dry.  Should a well be bailed dry, this 
fact will be noted on the field data form. 

The time that purging begins will be recorded on the well purging log form.  Samples of purged water 
will be collected from each well (1) at the beginning of purging, (2) at regular intervals during purging, 
not less than once per well volume purged, and (3) at the completion of purging, just prior to or during 
sample collection.  The field parameters are used as an indicator that actual formation water is being 
sampled.  Four field measurements will be conducted on each purged water sample:  temperature, specific 
conductance, pH, and turbidity (Section 4.1).  Results will be recorded on field data forms (Appendix B). 

Water samples for monitoring of field parameters will be collected by rinsing a clean plastic beaker in 
groundwater and then filling.  Rinse and then fill the turbidity meter vial (cuvette) immediately from the 
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beaker and ensure that the outside of the turbidity vial is dry before analyzing the sample.  Place the pH, 
temperature, and conductivity probes in the beaker of groundwater and obtain measurements from the 
sample.  Instrument operation instructions are in Appendix D.  Record the field parameter data and the 
time on the well purging log form.  Rinse the sample beaker and turbidity meter vial with distilled water 
following each use.  Collect a sample and measure field parameters at regular intervals, no less than once 
for each well volume removed.  Field parameters to be recorded will include temperature, pH, specific 
conductance, turbidity, and appearance. 

NOTE:  The sampling team will strive to assure that spillage from transfer from the bailer to the purge 
water drum is minimized.  Such spillage could allow purge water to enter the well box or be released to 
the environment. 

Field measurements will be used to assess whether evacuation of stagnant water from the well has been 
completed and replaced by fresh formation water.  Purging will be considered to be complete when (1) a 
minimum of one to three well volumes have been evacuated from the well, and (2) two subsequent sets of 
field parameter measurements, taken at least five minutes apart, exhibit stabilization of measurements to 
within:  a) 0.1 pH unit for pH; b) 10 percent for specific conductance; and c) 1 oC for temperature.  Every 
effort will be made to prevent purging wells to dryness.  In the event that a well is purged until dry, 
however, the well will be allowed to recover to 80 percent of original volume.  A final sample will be 
collected for measurement of field parameters prior to collection of samples for laboratory analysis. 

Record the time purging ceases (i.e., bailing is discontinued) on the well purging log form.  All 
calculations for purge volumes, as well as if the well was purged dry, should also be recorded.  The total 
discharge volume for each well will also be recorded on the well purging form. 

Repeat the entire purging process until purging of each well has been completed. 

C.4.0 SAMPLE COLLECTION PROCEDURES

Samples will be collected after allowing for recovery of the well to at least 80 percent of initial volume as 
determined by sounding.  Sampling will also be delayed (maximum of three hours) until turbidity values 
for the groundwater sample are less than 50 NTUs.  Samples will be collected using a new disposable, 
bottom-emptying polyethylene bailer. 

Note:  Samples for hexavalent chromium will be collected immediately upon completion of well purging 
regardless of the water’s turbidity. 

Samples will be collected by rinsing a new disposable bailer, inside and outside, in purged well water 
from the well to be sampled.  Collect the sample by dropping the bailer gently into the well water to 
minimize aeration or agitation of the water.  Withdraw the bailer from the well and transfer the sample to 
the appropriate sample bottles.  Repeat until sufficient sample has been collected. 
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D.1.0 FIELD EQUIPMENT

Equipment to be used at the site during the field investigation shall include the following: 

� Water quality meter capable of measuring temperature, specific conductance, pH, dissolved 
oxygen (DO), and oxidation-reduction potential (ORP) 

� Turbidity meter, and 

� Electronic water level indicator. 

D.2.0 GENERAL GUIDELINES

Equipment that has not or cannot be appropriately calibrated will not be used until this inability is 
corrected.  Controls to ensure that equipment is in conformance with this requirement, and will perform 
satisfactorily in service, are set forth herein.  Instruments past due for calibration or maintenance will be 
immediately removed from service, either by physical removal from the site, or (if this is impractical) by 
tagging, sealing, labeling, or other appropriate means.  The calibration policies and procedures set forth in 
the following sections will apply to measuring and test equipment.  This includes tools, gages, 
instruments, standards and other devices/systems used as criteria for well development and purging and 
used to monitor the safety of personnel and the environment. 

All physical, electronic, or chemical measurements or calibrations performed will be traceable through 
equipment labeling and documentation of equipment maintenance, factory or manufacturer's calibrations, 
and field calibration.  Calibration and tests shall be performed in accordance with manufacturer's 
instructions under suitable environmental conditions.  Where applicable, measurements and calibrations 
will be referenced to recognized standards of physical constants. 

At a minimum, calibration and maintenance intervals for field instruments will be those recommended by 
the respective manufacturers, unless experience dictates a shorter interval.  Prior to mobilization of 
equipment to the site, the field task manager shall check that the equipment has received scheduled 
maintenance and manufacturer’s calibration.  Logs of equipment maintenance are kept in the URS office 
from which the equipment is issued. 

D.3.0 GENERAL PROCEDURES

Equipment which requires calibration will have an identification number permanently affixed to the 
instrument.  The field task manager will keep a log of equipment used onsite requiring manufacturer's 
scheduled maintenance and the date of maintenance due.  If maintenance is required while the equipment 
is being used onsite, it shall be replaced. 

Written procedures for calibration and use of measuring and test equipment will be available prior to field 
work and will be followed.  The required calibration ranges and uncertainty for each measuring and test 
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device will be documented.  Any instrument which is not calibrated to within the required specifications 
will display a warning tag to prevent the use of the equipment.  Equipment unable to meet the required 
specifications will not be used.  For equipment found to be out of calibration, an evaluation shall be made 
and documented indicating the validity of previous inspection/test results and the acceptability of 
contingent data collected.  Equipment consistently found to be out of calibration shall be repaired or 
replaced.

Field equipment calibrations shall be documented on the field calibration logs.  Entries shall be made at 
the beginning of each sampling or measuring effort and when each instrument is calibrated.  Field 
equipment calibration will be checked twice per day, approximately every four hours.  Records shall be 
maintained for all instruments requiring calibration. 

A brief summary of the use and calibration of each type of equipment listed above is provided below. 

D.3.1 WATER QUALITY METER 
A YSI Model 600 Water Quality Monitoring System (YSI; or equivalent instrument) equipped with a 
flow-through cell will be used to measure temperature, specific conductance, pH, DO, and ORP during 
purging prior to sampling.  Turbidity will be evaluated with a LaMotte 2020 Turbidimeter or equivalent.  
These water quality parameters will be monitored for stabilization during well development and purging 
as an indicator of whether wells have been adequately developed and/or purged.  Instructions for 
calibration and use of this instrument are found in Sections D.3.1.1 and D.3.1.2.  If an equivalent 
instrument is used, manufacturer’s instructions for instrument calibration and use will be followed. 

D.3.1.1 Instrument Calibration 
Prior to initiating field activities, the YSI water quality meter will be inspected and calibrated in the 
office.  This inspection and calibration will allow evaluation of the physical and operational condition of 
the electrodes.  A shortened span during calibration or visual inspection of the electrode may indicate the 
need for replacement.  Care will be taken at all times to protect the meters from unnecessary exposure and 
potential damage.  The following steps will be followed during calibration: 

1. Press POWER to turn on instrument power and remove the probe assembly from the tap water 
filled calibration cup.  Empty the calibration cup, rinse with distilled/deionized water and dry 
with a paper towel. 

2. Calibration of the specific conductivity probe: 

2a. Press ESCAPE then use the down arrow key to select “Calibration Mode” and press ENTER. 

2b. Select “Cond” and press ENTER. 

2c. Use the keypad to enter the value of the conductivity calibration standard in mmhos/cm. 
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2d. Rinse the calibration cup with a small amount of 1,000 �mhos/cm calibration standard.  
Shake out excess liquid and fill the calibration cup with 1,000 �mhos/cm calibration 
standard.

2e. Place the probe assembly into the calibration cup and press ENTER. 

2f. Wait for one minute for the reading to stabilize and press enter to accept calibration. 

2g. Press any key and then press ESCAPE twice to return to the calibration mode. 

2h. Remove the probe assembly and empty the calibration cup.  Rinse the calibration cup with 
distilled/deionized water and dry with a paper towel. 

3. Calibration of the dissolved oxygen probe: 

3a. Use the arrow keys to select “DO%” and press ENTER. 

3b. Rinse the calibration cup with a small amount of distilled/deionized water.  Shake out excess 
liquid and pour approximately 50 mL of distilled/deionized water into the calibration cup. 

3c. Use the keypad to enter the barometric pressure in mm Hg (inches Hg x 25.4 = mm Hg). 

3d. Insert the probe assembly into the calibration cup and press ENTER. 

3e. Wait for one minute for the reading to stabilize and press enter to accept calibration. 

3f. Press any key and then press ESCAPE twice to return to the calibration mode. 

3g. Remove the probe assembly and empty the calibration cup.  Rinse the calibration cup with 
distilled/deionized water and dry with a paper towel. 

4. Calibration of the pH probe: 

4a. Use the arrow keys to select “pH” and press ENTER. 

4b. Use the arrow keys to select “3 point” and press ENTER. 

4c. Use the keypad to enter the value of the pH 7 buffer solution. 

4c. Rinse the calibration cup with a small amount of pH 7 buffer solution.  Shake out excess 
liquid and fill with pH 7 buffer solution.  

4d. Insert the probe assembly into the calibration cup and press ENTER. 

4e. Wait for one minute for the reading to stabilize and press enter to accept calibration. 
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4f. Press any key and then press ESCAPE. 

4g. Use the keypad to enter the value of the pH 10 buffer solution. 

4h. Rinse the calibration cup with a small amount of pH 10 buffer solution.  Shake out excess 
liquid and fill with pH 10 buffer solution.  

4i. Insert the probe assembly into the calibration cup and press ENTER. 

4j. Wait for one minute for the reading to stabilize and press enter to accept calibration. 

4k. Press any key and then press ESCAPE. 

4l. Use the keypad to enter the value of the pH 4 buffer solution. 

4m. Rinse the calibration cup with a small amount of pH 4 buffer solution.  Shake out excess 
liquid and fill with pH 4 buffer solution.  

4n. Insert the probe assembly into the calibration cup and press ENTER. 

4o.  Wait for one minute for the reading to stabilize and press enter to accept calibration. 

4p. Press any key and then press ESCAPE twice to return to the calibration mode. 

4q. Remove the probe assembly and empty the calibration cup.  Rinse the calibration cup with 
distilled/deionized water and dry with a paper towel. 

5. Calibration of the oxidation-reduction potential (ORP) probe: 

5a. Use the arrow keys to select “ORP” and press ENTER. 

5b. Rinse the calibration cup with a small amount of Zobell Solution.  Shake out excess liquid 
and fill with Zobell Solution.  

5c. Use the keypad to enter the ISE mV solution.  The values for corresponding temperatures are 
listed on the Zobell Solution bottle (i.e. 231 mV when the temperature is 25oC).

5d. Insert the probe assembly into the calibration cup and press ENTER. 

5e. Wait for one minute for the reading to stabilize and press enter to accept calibration. 

5f. Press any key and then press ESCAPE three times to return to the calibration mode. 

6. Use the arrow keys to select the “Run” mode.  The YSI water quality meter is now calibrated and 
ready for sample measurements. 
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D.3.1.2 Instrument Operation 
Operate the YSI instrument according to the following instructions to obtain water quality parameter 
measurements: 

1. Connect the probe assembly to the YSI display box with the field cable and the MS-8 adapter. 

2. Calibrate the instrument according to the instructions presented above. 

3. Secure the probe assembly in the flow-through cell. 

4. Secure the pump discharge line to the inlet in the bottom of the flow-through cell.   

5. Attach additional tubing to the outlet of the flow-through cell to minimize spillage and allow 
collection of purge water in a bucket.  

Take care not to subject the unit to splashing water, as the main body of the instrument is not water-proof. 

Record measured water quality parameters on the field data form. 

D.3.1.3 Instrument Maintenance 
The probe assembly should be rinsed with distilled/deionized water between wells and at the end of each 
day to avoid cross contamination.  For storage, fill the calibration cup with tap water, then insert and 
secure the probe assembly. 

The YSI instrument uses an internal Nicad battery and an external 12-volt battery.  The unit can also be 
run with an AC power adaptor. 

D.3.2 TURBIDITY METER
A LaMotte Model 2020 portable turbidimeter (or equivalent) will be used for measuring the turbidity of 
purged groundwater during purging and prior to sampling of groundwater monitoring wells.  The 
instrument is a nephelometer, which measures the amount of light scattered at right angles from a beam of 
light passing through the test sample.  Test results are read directly in nephelometric turbidity units 
(NTUs) on a digital readout.  If an equivalent instrument is used at the site, manufacturer’s instructions 
will be used for calibration, operation, and maintenance of the equivalent instrument. 

D.3.2.1 Instrument Calibration 
Instrument calibration is performed by carrying out the steps indicated in this section.  Calibration is 
accomplished using standards within the approximate range expected to be encountered during sampling 
(generally 0.5 and 10 NTU standards will be used).  Standards used should be fresh and care should be 
taken not to introduce contaminants into the standards by practices such as opening standards in dusty 
environments or returning used standards to the bottle. 
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Standardize the instrument at the beginning of sampling following these steps: 

1. Rinse the sample vial (cuvette) with a small amount of the 10 NTU standard.  Shake excess liquid 
out and fill the cuvette, taking care to pour the sample gently down the side to avoid creating any 
bubbles.

2. Cap the cuvette and, holding the cuvette by the cap only, wipe the outside surface with a clean, 
lint-free, absorbent wipe until it is dry and smudge-free. 

3. Open the lid of the meter and align the indexing arrow mark on the cuvette with the indexing 
arrow mark on the meter.  Insert the cuvette into the chamber and close the lid. 

4. Press and release the READ button.  If the displayed value is not within the specification limits of 
the standard, press and hold the CAL button for five seconds until CAL is displayed.  Release the 
button and the displayed value will flash.  Using the arrow up and down buttons, adjust the value 
until 10 NTU is displayed.  Press and release the CAL button again to memorize the calibration 
and the display will stop flashing. 

The turbidimeter is now calibrated and ready for sample measurements.  According to manufacturer 
specifications, the unit is designed for calibration to only one standard, but can be checked with a second 
standard.

5. Rinse another cuvette with a small amount of the 1.0 NTU standard.  Shake excess liquid out and 
fill the cuvette, taking care to pour the sample gently down the side to avoid creating any bubbles. 

6. Cap the cuvette and, holding the cuvette by the cap only, wipe the outside surface with a clean, 
lint-free, absorbent wipe until it is dry and smudge-free. 

7. Open the lid of the meter and align the indexing arrow mark on the cuvette with the indexing 
arrow mark on the meter.  Insert the cuvette into the chamber and close the lid. 

8. Press and release the READ button to check instrument calibration.  Record the displayed value 
and confirm that the value is within the specification limits for the standard. 

The above procedures will be performed daily. 

D.3.2.2 Instrument Operation 
1. Calibrate the instrument as described in the previous section. 

2. Rinse and then fill the cuvette with formation water directly from the discharge line.  Pour off 
excess liquid.  The sample cuvette should be filled to its neck, and care should be taken to allow 
the sample to pour gently down the side to avoid creating bubbles.  Cover the sample and allow it 
to equilibrate to ambient temperature. 
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3. Cap the cuvette and, while holding the tube by the cap only, wipe the outside surface with a clean 
lint-free absorbent wipe until the tube is dry and smudge-free. 

4. Align the indexing arrow mark on the cuvette with the indexing arrow mark on the meter and 
insert the cuvette into the instrument chamber.  Close the lid, then press and release the READ 
button.  Record the displayed value on the field data form. 

D.3.2.3 Instrument Maintenance 
No specific periodic maintenance is required for the turbidimeter.  Considerations important in 
maintaining instrument life and accurate readings include the following: 

� The instrument is powered by a standard 9-volt alkaline battery.  The instrument can also be 
operated using an AC power adapter.  “BAT” will be displayed when voltage is getting low and 
the battery should be replaced. 

� Keep the instrument clean and dry, particularly the sample chamber.  The lid of the sample 
chamber should be kept closed except while inserting or removing the sample tubes.  If the 
chamber needs to be cleaned, preference should be given to the use of compressed gas.  Cans of 
clean, dry gas sold by photo-supply outlets for cleaning of lenses are ideal.  Hold the instrument 
in an inverted position while directing a stream of compressed gas so that dislodged particles will 
fall out and not be forced further into the bottom of the chamber. 

� The instrument lamp has an estimated life of approximately 800 hours.  The lamp may become 
unstable and/or excessively dim well before actual failure.  If the display becomes unstable when 
using calibration standards, the instrument should be returned to a manufacturer to have the lamp 
replaced and the unit examined. 

D.3.3 ELECTRONIC WATER LEVEL INDICATOR 
An electronic water level indicator will be used for obtaining depth to groundwater measurements.  These 
measurements will be made using a Solinst 100 electronic water level indicator (or equivalent), which 
will be used to measure static groundwater water levels.  This device is accurate to within 0.01 foot.  The 
water level indicator calibration will be checked at least once a year using a steel tape.  Copies of the 
calibration records will be maintained as part of facility records. 

The procedures for use of the water level indicator are as follows: 

1. Clean equipment in accordance with procedures outlined in the Water Quality Sampling and 
Analysis Plan (WQSAP). 

2. Turn the power switch on.  Check to make sure the unit is operational by pressing the check 
button on the reel.  The instrument tone should sound when the button is depressed. 

3. Lower the probe into the well until the instrument light illuminates and the tone sounds. 
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4. Measure the depth to the top of the groundwater surface.  The probe should be slowly moved up 
and down until a consistent measurement is obtained, within 0.01 feet. 

5. Record the depth to the top of the groundwater surface in the field log notebook or field data 
sheet.

6. Measurements should be continued until reproducible results are attained. 

7. Clean the probe in accordance with procedures outlined in the WQSAP. 
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QUALITY ASSURANCE PROJECT PLAN 
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E.1.0 PROJECT DESCRIPTION

This document serves as the Quality Assurance Project Plan (QAPP) for the Water Quality Sampling and 
Analysis Program and describes Quality Assurance/Quality Control (QA/QC) procedures that will be 
used during data collection activities of the sampling program.  The QAPP was developed to complement 
the Water Quality Sampling and Analysis Plan (WQSAP) to which it is attached as an appendix.  QA/QC 
procedures in this document govern all aspects of sample collection and analytical efforts to provide 
chemical and physical data that are representative of conditions in the field and that analytical results are 
valid and are accurately reported. 

The scope of the sampling program includes purging and collection of groundwater samples from selected 
site wells and measurement of groundwater elevations in the wells and piezometers.  Annual reports 
summarizing data from the sampling program will be prepared and submitted to the State of California 
Environmental Protection Agency, Department of Toxic Substances Control (DTSC).  The rationale and 
scope of the Water Quality Sampling and Analysis Program are described in the WQSAP. 

E.2.0 QUALITY ASSURANCE OBJECTIVES

The overall objective of the QAPP is to ensure that the data generated as part of the Water Quality 
Sampling and Analysis Program described herein are of known and acceptable quality for their intended 
use.  To achieve this objective, specific procedures will be implemented for the collection and evaluation 
of field and laboratory data.  The QA/QC program for this water quality sampling program provides a 
mechanism for control and evaluation of the quality of data from analysis of groundwater samples and 
measurement of groundwater levels.  Because the data collected as part of this sampling program will be 
used to assess changes in the release detected from the North Post-Closure Area (NPCA), it is important 
to ensure the validity and accuracy of the sampling and analytical program. 

Quality assurance objectives will generally be accomplished by adherence to strict sampling and data 
reporting procedures, the use of internal QC checks, frequent calibration of field equipment, data review 
and validation, and the performance of system audits.  Key aspects of the QA/QC procedures to be 
followed during the sampling and analysis program are presented in the WQSAP and in the following 
sections.  These include procedures related to field investigations (Sections 6.0 and 7.0 of the WQSAP, 
and Sections E.4.0 through E.6.0, E.8.0, and E.9.0 of this QAPP), as well as QA/QC procedures for the 
analytical methods (Sections E.3.0, E.4.0, E.6.0, and E.7.0).  QA objectives for field and laboratory data 
measurement are expressed in terms of precision, accuracy, representativeness, completeness, and 
comparability.  The definitions and specific objectives for these parameters are presented in Section E.3.0.  
Other data quality objectives are described in Section E.2.1. 

The laboratory selected to analyze the groundwater samples will be certified by the State of California 
Department of Health Services to perform the required analyses of groundwater.  As a part of the 
laboratory selection process, a copy of the laboratory’s QA Manual will be obtained and reviewed.  Once 
the laboratory is selected and under contract for a period of one year, the applicable QA/QC Program 
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document will be retained in the onsite files as part of the groundwater monitoring program 
documentation.  As the annual laboratory contract is renewed, current QA/QC documents will be obtained 
from the laboratory receiving the contract. 

E.2.1 DATA QUALITY OBJECTIVES
Data quality objectives (DQOs) are qualitative and quantitative statements which specify the quality of 
data required to support decisions during the sampling and analysis program.  DQOs are determined 
based on the end uses of the data to be collected, because the level of detail and data quality needed will 
vary with each intended data use. 

The DQOs for this project are designed to comply with EPA requirements to support a risk assessment 
program.  The DQOs qualify as Level III of EPA 540 and consist of the detection limits, accuracy, 
precision, and detectability of the methods and protocols of SW-846.  The other parameters requiring 
definition within the DQO statement include representativeness, comparability, and completeness.  
Representativeness of the sampling is believed to be correct.  Comparability is expected to be good.  The 
completeness goal is set at 80 percent by the maximum data quantity. 

Data generated by the laboratory for this project will be reviewed by the Program Manager.  This review 
will assess adherence to protocols for sample handling and data quality.  The data quality evaluation will 
cover an assessment of the accuracy, precision, and detection limits for all detected components based on 
results of quality control samples in each group of samples.  The annual reports (Section 9.0 of the 
WQSAP) will include a discussion of the completeness and usability of the data. 

The project QA/QC plan is based on sources including the following: 

� Data Quality Objectives for Remedial Response Activities Development Process, EPA-540/G-
87/003 (March 1987) 

� Guidance for the Data Quality Objectives Process. EPA QA/G-4 Office of Research and 
Development U.S. Environmental Protection Agency. Washington, D.C.

� Test Methods for Evaluating Solid Waste, Physical/Chemical Methods Third Edition, OSWER, 
EPA/SW-846 (1996 - 2004), and 

� Methods for Chemical Analysis of Water and Waste, EPA-600/4-79/020 (March 1983; Revised 
1990).

Qualitative and quantitative statements concerning data quality are provided throughout this WQSAP.  In 
the following paragraphs, the basis for these statements is described.  For each stage of the sampling and 
analysis program, data uses, data types, data quality needs, and data quantity needs are described below. 

E.2.1.1 Data Uses 
Data from the sampling and analysis program may be used (1) to establish Water Quality Protection 
Standards for the regulated unit, and (2) to establish concentration limits and evaluation methods to be 
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used in the groundwater monitoring program.  Additionally, where evidence of a release has been 
documented for the NPCA, the data may be used to evaluate (1) whether chemical species have migrated 
offsite, (2) whether drinking water supplies may be impacted by these species, (3) whether potential 
health risks result from species migration, and (4) the need for and type of potential remedial actions for 
groundwater. 

E.2.1.2 Data Types 
The data type required for the noted data uses is the presence and concentration of chemical species 
which may be related to waste disposal.  Wells comprising the current groundwater monitoring system 
will be used in obtaining these data. 

E.2.1.3 Data Quality Needs 
Decisions which will be based on groundwater data are of importance to the Square D Company and 
residents of the community surrounding the facility.  Samples must be collected, preserved, transported, 
and analyzed under strictly controlled conditions to obtain data of the highest possible quality. 

E.2.1.4 Data Quantity Needs 
One sampling event will be performed each year preceding issuance of the annual report (Section 9.0 of 
the WQSAP).  The data quantities are expected to be sufficient to support decision-making efforts.  
Frequency of sampling will be annually evaluated following evaluation of data, if indicated, modification 
of the sampling schedule may be proposed to the DTSC. 

E.3.0 ANALYTICAL/STATISTICAL/CONTROL PROCEDURES

To achieve the objective of generating data of known and acceptable quality, procedures described herein 
will be used to assure acceptable levels of precision, accuracy, representativeness, completeness, 
comparability, and sensitivity.  The definitions and objectives of these parameters are presented below 
(definitions are taken from USEPA, 1986, Draft Supplement to QAMS-005/80, January 1986).  The 
quantitative objectives for the estimated sensitivity (in terms of estimated detection limits) for 
groundwater analyses are summarized in Table 1 of the WQSAP.  Quantitative objectives for precision 
and accuracy of laboratory chemical analyses will be part of the laboratory QA/QC Program (Section 
E.2.0).  Definitions of each term are presented below. 

Precision

Precision is a measure of mutual agreement among individual measurements of the same property, 
usually under prescribed similar conditions.  Acceptance criteria for reproducibility of results will also 
meet or exceed those of SW-846 for each method.  Limits for reproducibility are general for the method 
and given as the relative percent differences (RPD) between duplicate samples.  This index is calculated 
as:
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RPD% = [Result 1 – Result 2] x 100
  [Result 1 + Result 2] / 2 

Limits are for actual sample matrices and represent a better measure of precision than results from an 
artificial matrix.  Individual precision objectives are derived from the method reproducibility calculations 
of SW-846.  Precision for analytical results will be calculated from the reproducibility shown by the 
duplicate sample RPD results. 

The precision objective for field measurements will be as follows: 

� pH - 0.2 units 

� Specific Conductance - 40 micromhos per centimeter (μmhos/cm) 

� Temperature - 0.5 degrees Celsius (ºC) 

� Linear Measurements - 0.01 feet. 

Accuracy

Accuracy is the degree of agreement of a measurement with an accepted reference of true value.  The 
laboratory measures accuracy as percent recovery of a spiked sample, as follows: 

% recovery = 100 {xsp - xunsp}
                {xsp added} 

 where: xsp is the spiked sample results; 
 xunsp is the unspiked sample result; and 
 xsp added is the concentration of the spike added. 

The objective for accuracy of field measurements will be dependent on the equipment used and will equal 
the equipment manufacturer's specifications. 

Acceptance criteria for the accuracy of analytical results are, at a minimum, those of SW-846 for the 
selected methods.  The specific accuracy for each analyte is a function of concentration as shown in the 
method validation data given in SW-846. 

Accuracy, precision, and detection limits are very dependent on the sample matrix.  Recoveries for 
laboratory control samples in water, while usually of narrower range, may not allow a true calculation of 
data reliability and may generate incorrect data quality questions. 

Matrix effects usually decrease the percent recovery for analyses.  The use of matrix-based acceptance 
criteria permits an estimate of this interface.  Matrix spiking (in duplicate) with a selected list of target 
analytes percentage of these known additions indicates the effectiveness of analyte extraction and their 
correct measurement at the instrument.  These matrix spike recovery results will be the primary index 
used to calculate the accuracy of results for all analyses in that batch of samples.  Dilutions due to high 
concentrations of interfering components will be reported. 



Quality Assurance Pro ect Plan

G:\128\Squared\WQSAP\2007 WQSAP\App E QAPP.doc  E-5

Dilution may also be necessary if an analyte is present at high concentration.  To bring sample levels 
within the instrument calibration range, dilution may reduce concentrations of the other components 
below detectability.  The laboratory will quantify the minimum detection level of all analytes through 
review of all instrument runs. 

Representativeness

Representativeness refers to a sample or group of samples that reflects the characteristics of the media at 
the sampling point.  It also includes how well the sampling point represents the actual parameter 
variations under study.  Representativeness of the samples is attributable to the type and number of 
samples to be taken of the medium and will be achieved through adherence to the procedures outlined in 
this document. 

The adequacy of the samples to measure the magnitude and range of site contamination is believed to be 
good.  The collected data are expected to be representative of the site and will support an assessment of 
the risk these parameters may present.   

Comparability

Comparability expresses the confidence with which one data set can be compared to another.  The sample 
collection, sample handling, and analytical procedures will be performed in a uniform manner in order to 
provide comparable data.  Furthermore, data will be reported in consistent units. 

The comparability of data results with real and historical data will be reviewed by the Program Manager 
and project staff.  Point-of-compliance monitoring wells are sited to detect potential releases of chemical 
constituents.  Analytical results from these wells will be evaluated in comparison with 
upgradient/background well data and historical for any significant compositional changes to indicate 
release or changes in concentration of monitoring parameter constituents. 

Evaluation of the data will be conducted as discussed in Section 8.0 of the WQSAP. 

Completeness

Completeness describes the amount of valid data obtained from a measurement system compared to the 
amount that was expected and needed to be obtained to meet the project data goals.  The field and 
laboratory procedures presented herein will be followed to provide an adequate database for statistical 
evaluation of system compliance. 

The completeness for this project requires that at least 80 percent of the analytical data will meet all data 
quality objectives.  The potential critical factors affecting completeness are expected to be interference 
with complete extraction of the matrix and the presence of compounds at high concentration requiring 
dilution.
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Sensitivity

Method detection limits (MDLs) presented in Table 1 of the WQSAP give an indication of the lowest 
concentration that can be measured and reported with 99 percent confidence that the concentration is 
greater than zero.  However, the sample matrix, sample size, sample preparation, the presence of 
interfering compounds, and dilution can raise MDLs.  Problems caused by sample size limitation, 
interfering compounds, or dilution are unpredictable.  Every analytical report will show the reporting limit 
(RL) for each component.  Any change in RLs caused by these factors will be discussed in the cover 
report from the laboratory.  Their impact on data quality will be evaluated and discussed in the annual 
reports.

E.4.0 INTERNAL QUALITY ASSURANCE/QUALITY CONTROL 

Quality assurance/quality control (QA/QC) will be monitored throughout the project and will include 
field audits, surveillance of project procedures, and collection and analysis of QC samples.  The Project 
Manager, or qualified designee, will also periodically review subcontractor procedures for adherence to 
contractual requirements and compliance with the WQSAP, if appropriate, or reasonable and accepted 
procedures.  Field and laboratory audits are described in detail below. 

E.4.1 FIELD AUDITS
Field audit will be performed by the Project Manager or qualified designee on a periodic basis.  The audit 
will assess the following: 

� Adequacy of an adherence to project plans and applicable guidance documents; 

� Conformance to established field procedures; 

� Proper use, maintenance, and calibration of equipment; and 

� Maintenance of proper documentation including field log books and sampling and shipping 
paperwork.

The auditor will evaluate the field program focusing primarily on the quality and integrity of field-
generated data.  The results of the audit, along with recommendations for improved procedures or the 
need for corrective actions (per Section E.9.0) will be conveyed to the field team at the close of the audit 
and will be made available to the DTSC upon request. 

E.4.2 SURVEILLANCE 
Onsite surveillance of field activities, documentation, and sample handling procedures will be performed 
by qualified personnel.  Surveillance and approval of procedures will be documented by signature and 
date on appropriate documents such as field memos and maintenance and calibration logs.  If any 
discrepancies or deficiencies are noted, the individual performing the surveillance will notify the Field or 
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Project Manager to evaluate the need for corrective actions.  Any such problems will be discussed in the 
Daily Quality Control Reports described in Section E.8.1. 

E.4.3 QUALITY CONTROL SAMPLES 
QC samples will be used to evaluate various aspects of the field and analytical programs.  The number, 
frequency, and method of collection of QC samples is presented in Sections 6.0 and 7.0 of the WQSAP.  
QC samples will be handled in the same way as other samples described in Section 6.0.  Equipment blank 
samples will allow the decontamination procedures to be evaluated.  Field duplicate samples will be used 
to assess analytical precision and representativeness of samples and to evaluate the adequacy of the 
sampling procedures.  Laboratory QC samples will be used for matrix spike/matrix duplicate analyses and 
will allow evaluation of accuracy of analyses. 

E.5.0 CALIBRATION PROCEDURES AND FREQUENCY

E.5.1 SCOPE
This section describes the requirements for control, calibration, adjustment, and maintenance of field 
physical and analytical measuring and testing devices used for performing tests.  These devices will be 
calibrated and adjusted at specified, predetermined intervals using equipment and standards having 
known valid relationships to recognized standards. 

Calibration activities will be performed in accordance with manufacturer's specifications.  Test equipment 
found to be out of calibration will be recalibrated in accordance with the manufacturer's specifications.  
When test equipment is found to be out of calibration or damaged, an evaluation will be made to ascertain 
the validity of previous inspection or test results and the acceptability of data generated since the last 
calibration check.  When it is necessary to assure the acceptability of suspect items, the originally 
required inspections and/or tests will be repeated using properly calibrated equipment.  Evidence of 
suspect data will be reported to the Field or Project Manager.  Test equipment consistently found to be out 
of calibration will be repaired or replaced. 

Inspection and test reports will include identification of the test equipment used to perform the inspection 
and/or tests. 

E.5.2 FIELD EQUIPMENT 
More detailed instructions for the calibration of field instruments to be used in the sampling program are 
included in Appendix D of the WQSAP. 

pH/Conductivity Meter:  Calibration of the pH/conductivity meter will be performed using fresh pH 7 and 
10 buffer solutions.  A pH 4 buffer will also be used as a check.  If expected pH values are below pH 7, 
calibration of the meter will be performed using pH 4 and 7 buffer solutions, and pH 10 buffer will be 
used as a check.  Specific conductance will be calibrated with appropriate conductivity standards on a 



Quality Assurance Pro ect Plan

G:\128\Squared\WQSAP\2007 WQSAP\App E QAPP.doc  E-8

daily basis, or more frequently if warranted.  Buffer solutions will be allowed to equilibrate to the ambient 
temperature prior to calibration. 

Turbidity Meter:  Calibration of the turbidity meter will be performed using appropriate turbidity 
standards on a daily basis, or more frequently if warranted. 

E.6.0 PREVENTIVE MAINTENANCE

Field sampling, analytical, and support equipment used at the Beaumont facility will be maintained in 
accordance with the preventive maintenance guidelines described in the following section.  The 
instruments and equipment include a digital pH/conductivity/temperature meter and probe, a digital 
turbidity meter, and an electronic water level indicator.  Sensitive equipment will be cleaned after use and 
transported and stored in a protective environment to minimize the chance of failure. 

The Field or Project Manager will be responsible for selecting and controlling equipment inventories, 
providing training for the operation and maintenance of equipment, and for implementing and controlling 
calibration status records and maintenance schedules. 

E.6.1 SAMPLING AND ANALYTICAL EQUIPMENT 
Equipment and instruments used in this program will be maintained and calibrated to operate within 
manufacturers' specifications, so that the required traceability, sensitivity, and precision are maintained.  
Specific calibration and maintenance will be conducted in the office or at the facility by personnel 
familiar with the equipment.  When appropriate, these technicians will participate in manufacturers' 
training courses. 

Technicians using and maintaining the equipment will have knowledge of the following: 

� Operational theory 

� Functional operational checks 

� Routine maintenance 

� Calibration procedures 

� Simplified operational instructions 

� Special environmental conditions or interferences, and 

� Deactivation and storage procedures. 

E.6.2 SUPPORT EQUIPMENT 
Support equipment is defined as all equipment, not previously discussed, that will at some point be 
required for completing an environmental monitoring or measurement task.  This equipment may include 
storage and transportation containers, cameras, and communications gear.  Preventive maintenance for 
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support equipment will be periodic inspection to maintain the performance standards necessary for proper 
and efficient execution of all tasks that will be performed. 

E.7.0 DATA REDUCTION VALIDATION AND REPORTING

Data generated during the sampling and analysis program will be evaluated, summarized, and reported as 
appropriate for the specific type of data.  The annual reports will describe all relevant data manipulation 
and analysis. 

E.7.1 DATA REDUCTION
Data reduction includes calculations by the analytical laboratory, computation of summary statistics and 
their standard errors, and confidence intervals.  The QA/QC Program which will be submitted by the 
analytical laboratory selected by Square D Company will describe data reduction activities conducted by 
the laboratory. 

Raw data from the analytical reports and field-generated data will be entered into a database management 
system.  Transposition of data will be reviewed by an individual other than the data entry processor.  The 
reviewer will sign and date the original to document approval of the data transposition. 

E.7.2 DATA VALIDATION 
Validation of chemical analytical data will be performed by the analytical laboratory selected by Square 
D Company to provide chemical analyses of samples collected as part of the sampling and analysis 
program.  Laboratory data validation procedures will be described in the QA Manual to be submitted by 
the selected analytical laboratory.  In addition, Square D Company representatives will review the data 
package received from the laboratory for reasonableness, completeness, and consistency utilizing the data 
summary and QA/QC summary provided in the laboratory standard report in accordance with USEPA
Contract Laboratory Program National Functional Guidelines for Inorganic Data Review (USEPA, 
2004).  Data validation flags will then be applied to those sample results that fall outside of specified 
tolerance limits.  Data validation flags to be used for this project are defined in the National Functional 
Guidelines.  Field measurement data and physical testing results will be reviewed for reasonableness, 
completeness, and consistency. 

E.7.3 REPORTING 
Data collection, analysis, reduction, and validation procedures will be described in the annual reports.  In 
addition, copies of all raw data will be included or summarized in the reports.  The minimum data 
reporting requirements are as follows: 

a. Sample IDs — A tabular presentation will be prepared which matches the analytical 
laboratory sample IDs to QA laboratory sample IDs.  This table will identify all field 
duplicates and equipment blanks. 
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b. Sample Receipt — A chain-of-custody form will be completed for all sample shipments 
and, in addition to documenting sample custody, will serve for purposes of noting 
problems in sample packaging, chain-of-custody, and sample preservation. 

c. General Inorganic Reporting — For each analytical method run, analyses for each sample 
will be reported as a detected concentration or as less than the RL.  In general, data 
associated with matrix spike and/or matrix spike recoveries outside the acceptance range 
will be qualified.  Dilution factors will also be reported for each sample as well as the 
preparation date (if applicable) and analysis date. 

d. Internal QC Reporting (at a minimum, internal QC samples shall be analyzed at rates 
specified in the specific methods): 

(1) Laboratory Method Blanks — All analytes will be reported for each laboratory 
method blank.  All project sample results will be designated as corresponding to a 
particular method blank in terms of analytical batch processing. 

(2) Matrix Spike /Matrix Spike Duplicate Samples —Matrix spike/matrix spike duplicate 
sample recoveries will be reported for inorganic analyses.   The report will indicate 
what field sample was spiked even if it was not a project sample.  The report will also 
specify the control limits for matrix spike results for each method for each matrix. 

(3) Laboratory Duplicates and/or Matrix Spike Duplicate Pairs — RPD values will be 
reported for all duplicate pairs as well as analyte/matrix specific control limits. 

(4) Laboratory Control Sample (LCS) — Laboratory Control Sample results will be 
reported with the corresponding field sample data.  Laboratory established control 
limits for Laboratory Control Samples will also be specified. 

e. Field Duplicates — These samples will be identified as such and reported as any other 
field sample.  RPD values will be reported for all field duplicate pairs. 

E.7.4 DATA MANAGEMENT 
Data generated during the field investigation program will be carefully logged in the appropriate logbook 
or on the appropriate field data form.  The Field or Project Manager is responsible for reviewing the field 
records for consistency and completeness.  Sampling and shipping information will be maintained in the 
project files to improve traceability of samples. 

After completion of the field investigation, all field files and field-related documentation will be 
transferred to project files.  The Project Manager will be responsible for analytical results and field data 
after field files are transferred to the project files.  Attention to careful filing procedures will allow 
traceability of decision bases.  Analytical results will be entered into a database management system to 
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improve data evaluation capabilities.  Data checking, as described in Section E.7.2, will minimize errors 
and allow early detection of potential problems. 

E.8.0 QUALITY CONTROL REPORTS

E.8.1 DAILY QUALITY CONTROL REPORTS 
Daily Quality Control Reports (DQCR) will be prepared by field sampling personnel and submitted daily 
to the Project Manager.  The DQCR will include the following information: 

� Date

� Weather (temperature, wind speed and direction, precipitation, etc.) 

� Summary of field activities 

� Summary of samples collected 

� Summary of sample shipments 

� Equipment calibration and maintenance performed 

� Problems encountered and resolutions adopted 

� QC activities 

� Signature of Field Manager or designee. 

Since the above information is detailed in the daily field notes, the field notes will fulfil the role of the 
DQCR.

E.8.2 QUALITY CONTROL REPORTING 
A summary of the following project QC information will be included in the annual reports: 

� Sampling procedures, including discussion of any changes in procedures implemented due to 
field conditions or the need for corrective action based on problems identified during field audits 
or routine surveillance 

� Summary of DQCRs (daily field notes) 

� Analytical procedures, including discussion of changes in procedures implemented due to field 
conditions or the need for corrective action based on problems identified during field audits or 
routing surveillance 

� Data preservation 

� QC activities 

� Field and laboratory analytical results 
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� Discussion of reliability of results, and 

� Conclusions and recommendations. 

E.9.0 CORRECTIVE ACTION

If at any time during the sampling and analysis program, procedures or conditions are identified which are 
unacceptable or could compromise the quality of work being performed, the Project QA officer and/or 
Project Manager will be informed.  These individuals are responsible for initiating corrective actions if 
necessary.  The need for corrective actions and/or temporary cessation of work will be evaluated on a 
case-by-case basis.  The laboratory corrective action flow path will be described in the QA/QC Plan to be 
submitted by the analytical laboratory selected by Square D Company to conduct project sample analyses.  
If a condition has been identified which renders the results of a work questionable, the evaluation will 
consider the need for re-sampling and/or retesting.  The action taken will include measures to preclude a 
repetition of the identified deficiency, if any identified. 

Changes in field procedures may be necessary due to site-specific conditions.  If it becomes necessary to 
modify the field program, the Field Manager will provide written notification to the Project Manager 
and/or Project QA officer.  The request for a change in field procedures will be evaluated on a case-by-
case basis.  Changes in field procedure will be documented in the DQCR. 


