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                                              CLARK COUNTY 
 

RFP 830 
CAMP BONNEVILLE GROUNDWATER MONITORING PROGRAM 

QUESTIONS and ANSWERS 
UPDATED: JUNE 2, 2022 

 
 QUESTION ANSWER 

1. Attachment D of the RFP indicates that the 2018 Supplemental 
Groundwater and Surface Water Remedial Investigation Sampling 
and Analysis Plan and Quality Assurance Project Plan is available at 
Ecology’s website 
(https://apps.ecology.wa.gov/cleanupsearch/site/11670). I’ve 
opened up the View Documents portion of the website and 
searched for key words in the 2018 SAP/QAPP title but can’t find 
the document. Can you please email me a link? Apologies if I’m 
missing it, 
 
 

PFD documents Attached  

2.   
3.   
   

 

https://gcc02.safelinks.protection.outlook.com/?url=https%3A%2F%2Fapps.ecology.wa.gov%2Fcleanupsearch%2Fsite%2F11670&data=05%7C01%7CErik.Harrison%40clark.wa.gov%7C6dea16d86b29412ae9f008da4416eece%7C389c6904b0734843a92d4a72a350cf02%7C1%7C0%7C637897162536625643%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C3000%7C%7C%7C&sdata=w16lo3xMBwKRHozoso%2B1vdyNyj5pkrIyUF9FkIdcpMM%3D&reserved=0
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Memorandum 

DATE: March 5, 2019 

TO: Clark County 
Attn: Mr. Jerry Barnett 
23201 NE Pluss Road 
Vancouver, Washington 98606 

FROM: Scott Braunsten, LG, CES 

PROJECT: 76151.007 

REGARDING: Amendment #1 – Changes to Table 4-1A and 4-1B in the Supplemental Groundwater and 
Surface Water Remedial Investigation Sampling and Analysis Plan and Quality Assurance 
Project Plan, Remedial Action Units 2C and 3, Dated February 2018 
Camp Bonneville, Vancouver, Washington 

  
 
This memorandum serves as an amendment to the combined Sampling and Analysis Plan (SAP) and Quality 
Assurance Project Plan (QAPP) issued by PBS in February 2018. The purpose of this amendment is to modify the 
list of analytes during quarterly monitoring events conducted at Camp Bonneville related to Remedial Action Units 
(RAU) 2C and 3. 
 
The current quarterly analyte list for Landfill 4 / Demolition Area 1 (LF4/DA1) and Base Boundary (LC) wells 
includes volatile organic compounds (VOCs), perchlorate, and explosive compounds (including nitroglycerin, 
PETN, and picric acid). The current Tables 4-1A and 4-1B are reproduced below. 
 

Table 4–1A: Groundwater Sampling and Analysis Program for LF4/DA1 Wells 
Parameter Quarterly Annually 
Water elevation, temperature, specific conductivity, dissolved oxygen (DO), 
potential of hydrogen (pH), oxidation reduction potential (ORP), and 
turbidity 

√  

VOCs/Low Level √  
Perchlorate √  
Explosives compounds list (including nitroglycerin, PETN and picric acid) √  
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Table 4–1B: Groundwater Sampling and Analysis Program for LC Wells 
Parameter Quarterly Annually 
Water elevation, temperature, specific conductivity, DO, pH, ORP, and 
turbidity 

√  

VOCs/Low Level  √  
Perchlorates √  
Explosives compounds list (including nitroglycerin, PETN and picric acid) √  
Total priority pollutant (PP) metals  √ 
SVOCs  √ 

 
Based on quarterly monitoring results from 2007 to present, picric acid is not a contaminant of concern for the 
site. Analysis for picric acid requires the analytical laboratory to include a separate standard to the explosives list, 
which increases expense and the potential for error. Therefore, picric acid will be removed from the explosive 
compounds list. The tables will be modified as follows: 
 

Table 4–1A: Groundwater Sampling and Analysis Program for LF4/DA1 Wells 
Parameter Quarterly Annually 
Water elevation, temperature, specific conductivity, dissolved oxygen (DO), 
potential of hydrogen (pH), oxidation reduction potential (ORP), and 
turbidity 

√  

VOCs/Low Level √  
Perchlorate √  
Explosives compounds list (including nitroglycerin and PETN) √  

 
Table 4–1B: Groundwater Sampling and Analysis Program for LC Wells 

Parameter Quarterly Annually 
Water elevation, temperature, specific conductivity, DO, pH, ORP, and 
turbidity 

√  

VOCs/Low Level  √  
Perchlorates √  
Explosives compounds list (including nitroglycerin and PETN) √  
Total priority pollutant (PP) metals  √ 
SVOCs  √ 

 
 
cc: Ben Amoah-Forson, Washington State Department of Ecology 
 Monica Tonel, Environmental Protection Agency 
 
SB:HY:mo 



 

 

4 4 1 2  S W  C O R B E T T  A V E N U E  

P O R T L A N D ,  O R  9 7 2 3 9   

5 0 3 . 2 4 8 . 1 9 3 9  M A I N   

8 6 6 . 7 2 7 . 0 1 4 0  F A X  

P B S U S A . C O M  

Supplemental Groundwater and Surface Water 
Remedial Investigation Sampling and Analysis 
Plan and Quality Assurance Project Plan, 
Remedial Action Units 2C and 3 
Camp Bonneville 
23201 NE Pluss Road 
Vancouver, Washington 98682 

Prepared for:  

Clark County, Washington and 
Washington State Department of Ecology 

February 2018 
PBS Project 76151.007



Groundwater and Surface Water RI SAP and QAPP 
Clark County 

Camp Bonneville  
Vancouver, Washington 

 

 i 
February 2018 

PBS Project 76151.007 
 

TABLE OF CONTENTS 

 

1 INTRODUCTION ................................................................................................................................................. 1 

2 PROJECT ORGANIZATION AND QUALITY CONTROL RESPONSIBILITIES .................................................. 1 
2.1 PBS Quality Assurance/Quality Control (QA/QC) Officer........................................................................................... 1 
2.2 PBS Project Manager ................................................................................................................................................................ 2 
2.3 PBS Analytical Data Manager .................................................................................. Error! Bookmark not defined. 
2.4 PBS Site Health and Safety .................................................................................................................................................... 2 

3 PERSONNEL QUALIFICATIONS AND TRAINING ............................................................................................ 2 
3.1 PBS Engineering and Environmental Inc. ......................................................................................................................... 2 
3.2 Laboratory Qualifications ....................................................................................................................................................... 3 

4 SAMPLING LOCATIONS AND PROCEDURES .................................................................................................. 3 

5 FIELD QUALITY ASSURANCE/QUALITY CONTROL SAMPLES ...................................................................... 6 

6 SAMPLE PRESERVATION, HOLDING TIMES AND ANALYTICAL METHODS .............................................. 6 

7 SAMPLE DOCUMENTATION AND CUSTODY ................................................................................................. 8 

8 SAMPLE PACKAGING AND SHIPPING ..........................................................................................................11 

9 LABORATORY ANALYTICAL PROCEDURES ..................................................................................................12 
9.1 Calibration Procedures and Frequency ........................................................................................................................... 12 
9.2 Internal Quality Control Checks ......................................................................................................................................... 12 

10 DATA QUALITY OBJECTIVES ...........................................................................................................................13 
10.1 QA Objectives for Chemical Data Management. ........................................................................................................ 13 
10.2 Calculation of Data Quality Objectives—Analytical Precision ............................................................................... 14 

11 DATA REDUCTION, REVIEW, AND REPORTING ..........................................................................................16 
11.1 Data Review ............................................................................................................................................................................... 16 
11.2 Data Tracking and Reporting .............................................................................................................................................. 16 
11.3 Quality Control Reports ........................................................................................................................................................ 17 
11.4 Relevant Project Schedules .................................................................................................................................................. 18 

12 PREVENTIVE MAINTENANCE .........................................................................................................................18 

13 PERFORMANCE AND SYSTEM AUDITS .........................................................................................................18 

14 CORRECTIVE ACTIONS BY LAB .......................................................................................................................19 
14.1 Corrective Action Documentation .................................................................................................................................... 19 

15 QUALITY IMPROVEMENT PROCESS ..............................................................................................................20 

16 PLAN AMENDMENTS ......................................................................................................................................21 

17 APPROVAL AND CONCURRENCES ................................................................................................................21 
 
  



Groundwater and Surface Water RI SAP and QAPP 
Clark County 

Camp Bonneville  
Vancouver, Washington 

 

 ii 
February 2018 

PBS Project 76151.007 
 

SUPPORTING DATA 

 

APPENDICES 

APPENDIX A: PBS Qualifications 
Staff Resumes 
 
APPENDIX B: Laboratory Qualifications 
Certificates and Accreditations 
 
APPENDIX C: PBS Standard Operating Procedure—Low Flow Groundwater Sampling 
 
APPENDIX D: Project Forms 
Daily Field Activity Report  
Groundwater Sampling Field Form 
Surface Water Sampling Field Form 
Depth to Water Form 
Sample Chain of Custody 

©2017 PBS Engineering and Environmental Inc. 



Groundwater and Surface Water RI SAP and QAPP 
Clark County 

Camp Bonneville  
23201 NE Pluss Road, Vancouver, Washington 

 

 1 
February 2018 

PBS Project 76151.007 
 

1 INTRODUCTION 
This plan serves as a combined remedial investigation sampling and analysis plan (SAP) and quality assurance 
project plan (QAPP) for quarterly groundwater and annual surface water sampling in remedial action units 
(RAU) 2C and 3 at Camp Bonneville in Clark County, Washington. Field task and quality control (QC) activities 
related to field sampling are addressed by the SAP, while the QAPP defines the policies, organization, 
procedures, and criteria necessary to achieve project data quality objectives (DQO). These plans are intended 
only for use for quarterly groundwater monitoring, annual surface water monitoring, and related investigation 
activities in RAU 2C and 3. The contents of this plan have been updated from previous versions prepared for 
this site. The following modifications from previous versions are included in this document: 

• Section 4: Sampling Locations and Procedures 
Nine monitoring wells were added to the sample location network, two at Base Boundary at Lacamas 
Creek, and seven at Landfill 4/Demolition Area 1, for a total of twenty-eight wells selected for 
quarterly monitoring. 
 
Three analytes were removed from the Base Boundary at Lacamas Creek annual monitoring program; 
polycyclic aromatic hydrocarbons (PAHs) by Environmental Protection Agency (EPA) Method 8270 
SIM, pH by EPA Method 150.1, and 1,2-dibromomethane (EDB) by EPA Method 8011. 

• Section 6: Sample Preservation, Holding Times, and Analytical Methods 
The analytical method for volatile organic compound analysis was updated from EPA Method 8260B 
to EPA Method 8260C.  
 
The hold time for EPA Method 7470A analysis was updated from 6 months to 28 days. 

• Section 10.1: QA Objectives for Chemical Data Management 
The laboratory reporting limits for total priority pollutant metals, volatile organic compounds (VOCs), 
and semi-volatile organic compounds (SVOCs) were updated. 

 
All work performed under this SAP/QAPP will be conducted in accordance with the Health and Safety Plan 
(HASP) for the overall Camp Bonneville Conservation Conveyance. The HASP is dated November 2017.  
 
2 PROJECT ORGANIZATION AND QUALITY CONTROL RESPONSIBILITIES 
Quality control responsibilities and authorities of PBS Engineering and Environmental Inc. (PBS) personnel are 
described below. Resumes for key personnel are included in Appendix A. 
 
2.1 PBS Quality Assurance/Quality Control (QA/QC) Officer 
The PBS QA/QC officer is responsible for planning and executing QC oversight of field and laboratory 
operations and for ensuring compliance with specified QC requirements. Responsibilities include offering 
guidance related to quality control issues and working with the PBS project manager to identify such issues 
and verify corrective actions. 
 
The PBS QA/QC officer or designee will have sufficient authority, including stop-work authority, to ensure that 
project activities comply with applicable specifications of this QAPP. This authority applies equally to all 
project activities, whether performed on or off site, by PBS or its subcontractors and suppliers. The QA/QC 
officer or designee will be physically on site, when necessary, to provide oversight to field sampling work.  
 
Heidi Yantz, Washington-licensed hydrogeologist and principal on the project, will serve as the PBS QA/QC 
officer. She will delegate day-to-day duties to the PBS project manager, retaining the role of senior technical 
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reviewer to ensure compliance with the SAP and QAPP. The PBS project manager will provide additional 
QA/QC oversight and work with the lab to ensure compliance. 
 
2.2 PBS Project Manager 
The PBS project manager (PBS PM) is charged with ensuring that project activities comply with the SAP and 
QAPP requirements. Duties include but will not be limited to: 

• Developing, maintaining, and distributing project documents. 

• Reviewing qualifications of proposed technical staff and subcontractors. 

• Ensuring that field personnel are familiar with, and adhere to, proper sampling procedures, field 
measurement techniques, and sample identification and custody procedures. 

• Ensuring that sufficient QA samples are collected. 

• Reviewing the daily field activity reports (DFAR). 

• Planning and ensuring preparatory, initial, and follow-up inspections to conform with the SAP and 
QAPP. 

 
The PBS PM will additionally act as the analytical data manager, who is charged with organizing, processing, 
and verifying analytical data generated from sampling activities. Duties will include, but will not be limited to: 

• Reviewing sample submittal documents and laboratory log-in records to ensure scheduling of proper 
analyses. 

• Reviewing analytical reports and validating analytical results. 

• Acting as liaison with the laboratory to address data accuracy or quality issues. 

• Entering electronic data deliverables into the database. 

• Creating tables and graphs of analytical data for reporting. 
 
Scott Braunsten, Washington-licensed geologist, or his designee, will serve as the PBS PM for groundwater 
and surface water monitoring activities overseen by Clark County at Camp Bonneville.  
 
2.3 PBS Site Health and Safety  
The PBS site safety officer (SSO) is responsible for ensuring that daily field activities are conducted safely and 
according to provisions of the HASP. The SSO has full stop-work authority if adverse conditions exist that 
threaten personnel health and safety. A member of PBS’ field personnel, conducting groundwater and surface 
water monitoring, will serve as the SSO during each monitoring event.  
 
3 PERSONNEL QUALIFICATIONS AND TRAINING 
3.1 PBS Engineering and Environmental Inc. 
Project staff shall be qualified to perform assigned jobs, which is accomplished by establishing and enforcing 
minimum qualification requirements for key positions, verifying initial and continued personnel proficiency, 
and implementing a formal training program. Field sampling personnel conducting or observing sampling 
activities are to be trained and certified in accordance with established PBS protocols. All personnel engaged 
in site activities will have completed the OSHA HAZWOPER 40-hour health and safety training and have 
current annual 8-hour refresher training. 
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Senior technical staff will provide on-the-job training to newly assigned technical staff that is related to their 
job requirements and techniques, with particular emphasis on solutions to unanticipated field conditions. 
Work performed by newly assigned staff is to be monitored by senior staff. The frequency of monitoring 
depends on the individual's demonstrated proficiency to perform his or her assigned duties. 
 
3.2 Laboratory Qualifications 
The selected analytical laboratory for this project is TestAmerica Laboratories, Inc. (TA), providing specialty 
analyses, with labs in West Sacramento, California, and Tacoma, Washington. TA is Washington Department of 
Ecology (Ecology)-certified for the various analytical procedures they will perform for this project.  
 
A copy of the relevant laboratory Quality Assurance Manual is maintained at the lab and has been reviewed by 
PBS. Laboratory certifications for both laboratories are included in Appendix B. Key laboratory personnel will 
have at minimum the following requirements: 
 
Laboratory Director/Supervisor 
The laboratory director/supervisor shall have at least five years of related laboratory experience including 
three years of laboratory management experience and possess a Bachelor of Science in chemistry or a related 
field. 
 
Inorganic and Organic Chemists 
Inorganic and organic chemists shall have at least one year of related inorganic/organic experience in, 
respectively, inductively coupled plasma-atomic emission spectrometry (ICP) or atomic absorption 
spectrometry (AA), and high-performance liquid chromatography (HPLC). Both shall possess a Bachelor of 
Science in chemistry or a related field. 
 
Inorganic and Organic Interpretation Chemists 
Inorganic and organic interpretation chemists shall have at least two years’ experience performing, 
respectively, ICP or AA, and HPLC analyses. Both shall possess a Bachelor of Science in chemistry or a related 
field. 
 
Preparation Technician 
All inorganic and organic preparations shall be performed by an analyst with at least one year of method-
related experience, and work accomplished shall be under the supervision of a chemist. 
 
QA/QC Chemist 
The QA/QC chemist shall have a minimum of three years’ experience with hazardous waste projects. 
 
4 SAMPLING LOCATIONS AND PROCEDURES  
Groundwater monitoring well sites from the two RAUs were identified by Ecology. The RAUs are typically 
identified by these common names: 

• RAU 2C—Landfill 4 and Demolition Area 1 (L4/D1). 

• RAU 3—Refers to site-wide unexploded ordnance hazards; for the purposes of groundwater 
monitoring, this refers to the Lacamas Creek or Base Boundary wells (LC wells). 

 
Twenty-eight wells were selected for quarterly monitoring, as follows (A and S refer to shallow wells, B and D 
refer to deep wells): 
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• Base Boundary at Lacamas Creek 

o Paired Monitoring Wells: LC-MW01S and LC-MW01D 
o Paired Monitoring Wells: LC-MW02S and LC-MW02D 
o Paired Monitoring Wells: LC-MW03S and LC-MW03D 
o Paired Monitoring Wells: LC-MW04S and LC-MW04D 
o Paired Monitoring Wells: LC-MW09S and LC-MW09D 

 
• Landfill 4/Demolition Area 1 

o Paired Monitoring Wells: L4-MW01A and L4-MW01B 
o Paired Monitoring Wells: L4-MW02A and L4-MW02B  
o Paired Monitoring Wells: L4-MW03A and L4-MW03B  
o Monitoring Well L4-MW04A  
o Monitoring Well L4-MW05A  
o Monitoring Well L4-MW07B  
o Paired Monitoring Wells: L4-MW08A and L4-MW08B  
o Paired Monitoring Wells: L4-MW09A and L4-MW09B  
o Paired Monitoring Wells: L4-MW10A and L4-MW10B  
o Monitoring Well L4-MW11B  
o Monitoring Well L4-MW17  
o Monitoring Well L4-MW18  

 
Three surface water sample locations were selected by Ecology and the EPA for annual monitoring during the 
third quarterly groundwater monitoring event, as follows: 

• NF02SW 
• LC15SW 
• LC03SW 

 
Field personnel collecting groundwater samples will follow PBS’ Standard Operating Procedure (SOP) for Low-
Flow Groundwater Monitoring, a copy of which is provided in Appendix C. Field conditions may warrant 
changes to the SOP to ensure achievement of the DQOs. One-time deviations from the SOP will be discussed 
in the quarterly groundwater monitoring reports. Permanent changes to the SOP will be communicated to 
Clark County and Ecology for concurrence and should be included as future amendments to this plan. 
 
Field personnel collecting surface water samples will work in pairs for safety consideration. The samples will be 
collected using the following protocol: 

1. Sample collection will start at the furthest downstream location and work upstream to minimize 
potential cross contamination. 

2. From the bank, field personnel will collect the sample slightly upstream by lowering a labeled 1-liter 
(L) glass amber container into the water.  

3. The lid will be removed beneath the water surface and the bottle filled. The lid will be re-attached, 
and the bottle removed from the water. A second 1-L glass amber container will be collected for 
quality control. 

4. A new 250-milliliter (mL) polyethylene container will be filled using the same method as the 1-L amber 
bottles. 
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5. The water from the 250-mL polyethylene bottle will be poured into a syringe to field filter for 
perchlorate analysis. Approximately 120 mL of filtered water are required for the laboratory analysis. 

6. Following sample collection, the containers will be placed on ice and delivered under chain-of-
custody (COC) documentation to the designated laboratory for analysis. 

7. As a final step, PBS personnel will deploy a water quality meter into the stream to collect field 
measurements specified in Table 4-1C. In addition, any relevant stream conditions will be recorded. 

 
Tables 4–1A and 4–1B outline the required analytes and sampling frequency for this project. 
 

Table 4–1A: Groundwater Sampling and Analysis Program for LF4/DA1 Wells 
Parameter Quarterly Annually 
Water elevation, temperature, specific conductivity, dissolved oxygen 
(DO), potential of hydrogen (pH), oxidation reduction potential (ORP), 
and turbidity 

√  

VOCs/Low Level √  
Perchlorate √  
Explosives compounds list (including nitroglycerin, 
PETN and picric acid) 

√  
 

Table 4–1B: Groundwater Sampling and Analysis Program for LC Wells 
Parameter Quarterly Annually 
Water elevation, temperature, specific conductivity, DO, pH, ORP, and 
turbidity 

√  

VOCs/Low Level  √  
Perchlorates √  
Explosives compounds list (including nitroglycerin, 
PETN and picric acid) 

√  

Total priority pollutant (PP) metals  √ 
SVOCs  √ 

 
Table 4–1C: Surface Water Sampling and Analysis Program  

Parameter Quarterly Annually 
Temperature, specific conductivity, DO, pH, ORP, and turbidity  √ 
Perchlorate  √ 
The explosive RDX  √ 

 
Investigation-Derived Waste 
Purged groundwater will be collected during sampling activities and placed in 55-gallon drums stored at the 
site. Purge water from the two monitoring areas will be stored in the same drum. Appropriate off-site disposal 
will be determined following each event and will follow all applicable state and federal transportation and 
disposal regulations.  
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5 FIELD QUALITY ASSURANCE/QUALITY CONTROL SAMPLES 
QA/QC samples are collected and analyzed to assess the quality of the sampling and analysis by both the field 
personnel and the laboratory. For samples sent to the laboratory, field QA samples will be collected as 
provided in Table 5-1; additional sample descriptions follow. 
 

Table 5-1: Summary of Field QA/QC Samples 

Laboratory QA/QC Sample Purpose Frequency 

Number of 
Samples per 

Quarterly 
Event 

Analysis by TA Lab  Field Duplicate Precision 10% Three 

Analysis by TA Lab MS/MSD Accuracy 5% Two 

Analysis by TA Lab Trip Blank Cross-
Contamination 

Check 

One per cooler 
containing 40 

mL VOAs. 
Varies 

 
A separate field duplicate and MS/MSD sample will be collected for surface water samples at the annual 
event. 
 
Field Duplicates 
Field duplicates are used to document sampling and laboratory analysis reproducibility or precision. Duplicate 
samples are typically selected from sampling locations known to have historical detections of analytes. Field 
duplicates will be issued unique sample identifications that will not allow TA to identify the source. The 
duplicate names will be established as noted below.  
 

Duplicate Location Area Duplicate Name 

LC Groundwater LC-MW140 

L4/D1 Groundwater  L4-MW145 and L4-MW150 

Surface Water DP05SW 
 
Matrix Spike and Matrix Spike Duplicate (MS/MSD) 
MS/MSD samples are used to evaluate matrix interference and to a lesser extent, determine laboratory 
accuracy. The sampling location in which the MS/MSD samples are collected will change with each event.  
 
Trip Blank 
The purpose of the trip blank is to detect possible contaminants that may result from sample transport, and 
not from the sample source. It consists of a sealed 40-mL glass vial of deionized water provided by the 
laboratory that remains sealed and accompanies the groundwater collection bottles in the field. The trip blank 
is then submitted to the laboratory for analysis for VOCs.  
 
6 SAMPLE PRESERVATION, HOLDING TIMES AND ANALYTICAL METHODS 
Table 6–1 summarizes the specifications for minimum sample volume, sample preservation, container 
requirements, holding times, and analytical methods. Sample handling protocols, including specifications for 
sample labeling, handling, and shipping, along with COC record preparations and control, are described in 
detail in the following sections. Please note, analytical methods may periodically be updated; the most 
appropriate method will be used, and any deviation noted during in the quarterly monitoring report. 
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Table 6–1: Groundwater Sampling Parameters 

Measurement EPA Method Container(s) 
Preservative 
cool to 4°C 

Holding  
Time 

VOCs  8260C 
(3) 40 mL VOA 
vial 

HCl pH<2 14 days 

Explosives (including 
nitroglycerin, PETN 
and picric acid) 

8330/8330A (2) 1 L AG No additional 
7 days to extraction, 
40 days after extraction to 
analysis 

Perchlorates 6850 (1) 250 mL HDPE No additional 28 days after collection 

Total priority pollutant 
metals 

6000LL/7000/
7470A 

(1) 250 mL HDPE HNO3 to pH <2 6 months, 7470A 28 days  

SVOCs  8270C (2) 1 L AG No additional 
7 days to extraction 
40 days to analysis 

Notes: 
L= liters 
mL= milliliters 
HDPE = High Density Polyethylene Bottles with Teflon lined screw cap 
AG = Amber glass bottle with Teflon lined screw cap 
VOA vial = Clear glass vial with a screw cap with a hole in the center and TFE-faced silicone septum 
EPA = Environmental Protection Agency 

 
Table 6–2:  Surface Water Sampling Parameters 

Measurement EPA Method Container(s) 
Preservative 
cool to 4°C, 

plus 

Holding  
Time 

RDX (explosive) 8330/8330A (2) 1 L AG No additional 
7 days to extraction, 
40 days after extraction to 
analysis 

Perchlorates 6850 (1) 250 mL HDPE No additional 28 days after collection 

Notes: 
L= liters 
mL= milliliters 
HDPE = High Density Polyethylene Bottles with Teflon lined screw cap 
AG = Amber glass bottle with Teflon lined screw cap 
EPA = Environmental Protection Agency 

 
PBS uses EPA method 6850 for analysis of perchlorate in water samples. This laboratory analytical method 
complies with a US Department of Defense recommendation for perchlorate,1 and requires that sample 
collection include field filtering.  

                                                      
1 Department of Defense Environmental Data Quality Workgroup. (August 2007). DoD Perchlorate Handbook, Revision 1, 
Change 1 
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Bottles and filtering apparatus are provided by TA. The filtering is accomplished by using a laboratory-
provided 60-mL graduated syringe and a 0.2-micrometer (μm) polyethersulfone (PES) filter. The filter is 
connected to the end of the syringe and approximately 120 mL of groundwater is filtered from the discharge 
hose through the syringe into a laboratory-provided pre-sealed 250-mL polyethylene container. Additional 
sample volume is required for the MS/MSD sample. Samples are stored with headspace to minimize the 
possibility of creating anaerobic conditions that can lead to the breakdown of perchlorate in solution. 
 
7 SAMPLE DOCUMENTATION AND CUSTODY 
Collected samples are to be handled in a manner that ensures their integrity and traceability to the sampling 
location. This is achieved through the use of trained field and laboratory personnel; controlled field, transport, 
and laboratory conditions; and implementation of rigorous sample preparation, containerization, preservation, 
storage, packaging, transportation, and custody procedures. Sample custody procedures are designed to 
ensure that the following objectives are met: 

• Each sample is identified uniquely and correctly. 

• Each sample is traceable to its source/point of origin. 

• Sample representativeness is preserved. 

• Sample alteration, such as by preservation or filtration, is documented. 

• A record of sample integrity is established and maintained throughout the custody process. 

• Sample custody is to be maintained and documented in the field, during shipment, and at the 
analytical laboratory. 

• Shipment custody includes time spent under the control of, and tracking by, the carrier (Federal 
Express or United Parcel Service).  

 
A permanent record for each sample will be documented by sample labels, DFAR, Groundwater Sampling 
Field Form, Surface Water Sampling Field Form, chain of custody, sampler receipt (completed by the lab), and 
occasionally in photographs. 
 
Sample Labels 
A label is affixed to each sample bottle prior to transportation to the laboratory. The label and the sample 
number will not indicate whether a sample is a duplicate. Such designation will be made only on the DFAR 
and Field Form. Information on sampling labels will include: 

• Sampler (Company) 
• Site Name 
• Sample Number 
• Date 
• Time 
• Parameters to be analyzed 

 
The label will be identified upon receipt by the laboratory and cross-referenced to the COC record. When the 
samples arrive at the laboratory following shipment, the sample custodian will receive the samples. Any 
inconsistencies will be noted on the custody record. Laboratory personnel will notify PBS immediately if any 
inconsistencies exist in the paperwork associated with the samples. PBS will verify the sample custodian has 
accurately transcribed sample names from the COC and notify TA of any discrepancies. 
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Daily Field Activity Report (DFAR), Groundwater Sampling Field Form, Surface Water Sampling Field 
Form, and Depth to Water Form 
PBS field personnel are responsible for preparing and submitting the DFAR, Groundwater Sampling Forms, 
and Surface Water Sampling Field Forms to the PBS PM. The Depth to Water Form should be completed on 
the first day of sampling. Samples of these forms are provided in Appendix D.  A DFAR with attachments, such 
as the Groundwater Sampling Field Form and chains-of-custody forms, is to be submitted daily. DFARs, in 
combination with its attachments, are to present an accurate and complete picture of sampling activities; they 
should be precise, factual, legible, and objective, and at minimum contain: 

• The project number 

• The day’s weather conditions (temperature, humidity, wind, cloud cover) 

• Work performed, samples taken including QC samples, and personnel involved 

• Available analytical field results 

• Physical parameter measurements, calculation results, and any required QC data 

• All sampling, sample handling, chemical parameter measurements problems, deviations from the 
approved plan, and corrective actions that could affect fulfillment of DQOs or minimum data 
reporting requirements 

• Signatures of responsible authority and initials of persons conducting changes 

• Verbal or written instructions from PBS PM for retesting or changes of work 
 
Chain-of-Custody Records 
COC forms will accompany sample containers during transit to, and upon receipt by, the laboratory. A sample 
of a COC form is provided in Appendix D. The COC form will be prepared prior to field activities and 
completed at the end of each field day. Following courier pick-up of the samples, a photocopy of the COC will 
be made and retained in the project files. The original copy will be submitted with the data package to the lab. 
PBS will retain an electronic copy (returned by the lab) with the project files. 
 
The COC will be filled out using indelible ink and will include the following: 

• Project name and number 
• The signatures of sampling personnel 
• Sample identification number, which includes sample location code 
• Sampling dates and times 
• Total number of containers per sample location 
• Analyses to be performed on each sample 
• Sample relinquisher, date, and time 
• Hazards associated with samples 
• Any remarks and/or special instructions 

 
Standard protocol is that samples will be picked up and transported by the lab (TA). Transfer of sample 
custody will occur as follows: 

• PBS will sign, date, and enter time on the COC form under "Relinquished by." 
• Lab will sign under "Received by" and enter date and time. 
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If an individual other than the sampler in charge of sample custody is to deliver the samples to a common 
carrier (such as Federal Express), custody must first be transferred to the individual following the previously 
described protocol. The samples are now under the custody of the individual, who will perform the following: 
 

• Sign, date, and enter the time on the COC form under “Relinquished by”  
• Retain a copy of the original signed COC 
• Place the COC within the shipment container in a sealable water-tight plastic bag 
• Seal the container and affix a custody seal, using a minimum of two seals per container 
• Complete other carrier-related shipping papers 
• Deliver the sealed container to the common carrier, and retain all shipping information with the copy 

of the COC 
 
Sample Receipt Form 
The laboratory directly logs samples into their computer tracking system and notes problems in sample 
packaging, chain-of-custody, and sample preservation. The following will occur during sample receipt: 

• The carrier and the time of arrival are documented in the log. The number of items on the air bill (if 
applicable) is checked with the actual number received to ensure that all samples arrived. 

• Notation is made as to whether the sample container was sealed. 

• The container is opened, the internal ambient temperature is taken by use of an included temperature 
blank, and the samples itemized. All deviations are noted and reported to the sample coordinator. 

 
Documentation 
All completed forms should be reviewed and maintained by the PBS PM. Corrective actions taken upon 
discovery of anomalies are to be documented. All QC records are to ultimately be maintained as part of the 
project QC file. 
 
Corrections to Documentation 
The PBS PM is responsible for ensuring that the requisite QC records are generated and controlled. The 
QA/QC officer will verify that these controls are implemented as follows: 

• Measurements and observations are recorded at the time they are made. 

• Documentation is orderly, legible, and traceable to relevant items/conditions. 

• Documentation includes sufficient information to be readily interpreted by staff other than those 
responsible for its generation. 

• Changes or revisions to a record are made in a manner that preserves the original data, such as by 
drawing a single line through a hard copy entry or maintaining historical records of electronic 
entries/files. 

• Changes to records are signed (or initialed) and dated. 

• As a minimum standard, changes to a record are subject to the same review and approval protocols 
as the original entry. 

• Records adequately document digressions from specified procedures, QA plan, or work plan, and 
identify authorization for the digression. 

• Project documents and records, including photographic and electronic records, are protected from 
loss, damage, misuse, or deterioration. 
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8 SAMPLE PACKAGING AND SHIPPING 
Samples will be transferred to the selected laboratory for analysis via sturdy waterproof coolers. All samples 
will be packaged and shipped daily to ensure that no sample is held at the site for more than 24 hours. The 
only allowable exception is Fridays, weekends, and holidays when samples can be held under established COC 
procedures for up to 72 hours; however, samples must be kept at 4 ± 2 degrees Celsius (°C). Before a sample 
can be put in the cooler, any drains in the cooler must be sealed with tape to prevent leaking and all pertinent 
information shall be placed on the sample label. Each cooler will be packed as follows: 

• Ensure sample lids are tight. 

• Place sufficient inert cushioning material in the bottom of the cooler. 

• Wrap all glass sample containers in plastic-bubble wrap. Place samples upright in the cooler so they 
do not and will not touch during shipment. 

• Fill cooler with enough packing material to prevent breakage of glass bottles. 

• Place sufficient ice in cooler to maintain the internal temperature at 4 ± 2°C during transport. The ice 
will be double-bagged to prevent the melt water from contacting the samples. If chemical ice is used, 
it should also be placed in a plastic bag. 

• If the cooler will be shipped by PBS, the following will occur: 
o Place associated COC in a waterproof plastic bag and place it on top of the sample 

containers. 
o Seal coolers at a minimum of two locations with signed custody seals or evidence tape before 

transferring off site. Attach a completed shipping label with return address to the top of the 
cooler. Place "This Side Up" labels on all four sides and "Fragile" labels on at least two sides.  

o Affix custody seals on the front right and back left corners so the cooler can’t be opened 
without breaking the tape. Further seal the cooler with strapping tape applied completely 
around it at least three times in two different locations. Do not cover any labels. 

• If the cooler will be picked up by a TA courier, place the signed COC on top of the shipment. 

• Evidence of sample custody shall be traceable from the time the sample is taken until the filled 
sample bottles are received by the laboratory. Receipts from post offices, copies of bills of lading, and 
air bills will be retained as part of the COC documentation. 

• Sample coolers will be shipped to arrive at the laboratory the day after shipping or be sent by a 
courier to arrive the same day. The laboratory will be notified of the sample shipment and the 
estimated date of arrival. 

• For each cooler, weight limit for the carrier will be observed (if applicable). 
 
Laboratory Addresses and Points of Contact:   
PBS Shipping Contact: PBS Project Manager (Scott Braunsten)  
503.417.7737 
 
Contracting Analytical Laboratory: 
TestAmerica Laboratory 
5755 8th Street E 
Tacoma, Washington 98424 
253.922.2310  
Laboratory Director: Dennis Bean 
Laboratory Project Manager:  Sheri Cruz (direct phone: 253.248.4960) 
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9 LABORATORY ANALYTICAL PROCEDURES 
Project samples, whether analyzed in the field or at the laboratory, are to be prepared, extracted, and analyzed 
per specifications of the project DQO. Tables 4–1A, 4–1B, and 4–1C identify the specific location, frequency, 
and analytical methods to be used. Table 5–1 gives container type, preservative, and holding times for each 
analytical method. SOPs for the laboratory are maintained internally in their operations and quality assurance 
manuals. The analytical laboratory is to demonstrate achievement of the specified detection/quantitation 
limits and method performance criteria. Project samples are to be prepared, extracted, and analyzed by the 
specific analytical laboratory identified herein. 
 
Specified methods are to be implemented as published. Modifications to approved procedures, alternate 
procedures, or additional procedures are to be pre-approved in writing by PBS. If non-standard methods are 
considered, the analytical laboratory shall provide, upon request, method validation data for consideration. 
Where deemed necessary to fulfill the requirements of the project, a request for approval for an alternate or 
modified method is to be made by PBS. QAPP-specified QC requirements are to be followed explicitly. 
 
The SW 846 Method 8830/8330A will be modified to include the explosives nitroglycerin, pentaerythritol 
tetranitrate (PETN), and picric acid (PA). 
 
All analytical data will be validated at a Level II data package. Additionally, 20 percent of the analytical data 
will be validated at a Level III data package. Level II and Level III refer to the laboratory analysis quality control 
levels established by various government agencies to allow investigations to meet the DQOs established for a 
particular project site. These levels follow the criteria in the EPA’s “Data Quality Objectives for Remedial 
Response Activities Development Process,” National Technical Information Service (PB88-131370). Though all 
data from this project will be validated at Levels II or III, descriptions for all data validation levels is provided 
below for completeness: 

• Level I validations and reporting include a brief narrative of the laboratory data, and presentations of 
the sample results and surrogate results for organic compounds.  

• Level II validation and reporting add review of QC samples: method blank results, laboratory control 
sample (LCS) results, and MS/MSD or duplicate sample results.  

• Level III validation and reporting add internal standards, blank association, serial dilution results, post-
digestion spike results, GC/MS tune table, initial calibration table, continuing calibration verifications, 
calibration blanks, ICSA/AB, CRDL, MDL/IDL form, column confirmation, and instrument run logs. 

 
9.1 Calibration Procedures and Frequency 
Measurement and test equipment is to be calibrated to the appropriate traceable standards. Records of these 
activities are to be generated by the laboratory individual performing the activity and retained by the 
laboratory. The SW-846 Method protocols are to be regarded as establishing the minimum calibration goals. 
Calibration procedures and instrumentation shall be consistent with the sample analysis requirements of this 
project and the applicable EPA approved methods.   
 
9.2 Internal Quality Control Checks 
Sample Batching 
Project samples are to be prepared, extracted, and analyzed in batches. Each batch will have no more than 20 
uniquely numbered samples of the same matrix to be analyzed for the same analyte or group of analytes. 

• To the extent practical, project samples of the same matrix and analytes are to be grouped together 
in a batch. 
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• Samples within a preparation batch are to be prepared consecutively or simultaneously, by the same 
personnel, using the same equipment, reagent and glassware lots, and methodology. 

• To the extent practical, project samples prepared and extracted as a batch are to be analyzed as a 
batch. 

• Ideally, samples within a batch are to be analyzed in the same run sequence, by the same personnel, 
and using the same instrument (under the same calibration and tune, as applicable), reagent lots, and 
methodology. 

• Field QC samples such as Matrix Spike/Matrix Spike Duplicate (MS/MSD) and field duplicates, are to 
be delivered so they will be prepared and analyzed within the same sample batch as their associated 
field sample.  

• The analytical results pertaining to the samples in the batch are to be reported in a single data 
package. 

 
Method Quality Control 
Method QC includes the analyses and activities required to ensure that the analytical system is in control prior 
to and during an analytical run. Method QC requirements for this project are specified within each method. 
These include, but are not limited to, the following: laboratory blanks (method and instrument), laboratory 
control spikes, surrogate spikes, matrix spikes, laboratory duplicates and/or matrix spike duplicate pairs, LCS, 
field duplicates, and field blanks. 
 
Internal quality control checks are designed to establish technically sound criteria for each measurement 
parameter, which shall serve to accept, qualify, or reject data in a uniform and systematic manner. Ten percent 
of the total number of a given type of sample shall be devoted to internal QC checks. These checks include 
blanks, laboratory control spikes, duplicates, matrix spikes, reference standards, and performance evaluation 
samples. 
 
10 DATA QUALITY OBJECTIVES 
The overall data quality objective is to provide data of known and sufficient quality to evaluate the physical 
extent and concentration ranges of chemicals of potential concern from analysis of groundwater and surface 
water samples, and to assure compliance with environmental and health-related agencies. Groundwater 
samples will be collected from designated wells within the site area. Surface water samples will be collected at 
the locations identified in the report May 2012 Camp Bonneville Expanded Site Inspection, conducted by the 
EPA.  
 
10.1 QA Objectives for Chemical Data Management. 
Chemical analyses shall meet data quality objectives for precision, accuracy, and completeness. Accuracy 
goals, measured by the LCS and to a lesser extent, the MS recovery and the surrogate recovery, are 
determined by the laboratory and are based upon QC limits established in published EPA methods. The 
completeness goal for all the groundwater and surface water analytical data is 95 percent. Table 10–1 
summarizes targeted data quality objectives for the laboratory parameters; actual data quality objectives will 
be listed in each analytical report generated by the laboratory. Data quality objectives are applicable to all 
samples submitted to the laboratory, including primary samples, duplicates, and MS/MSDs.   
 



Groundwater and Surface Water RI SAP and QAPP 
Clark County 

Camp Bonneville  
23201 NE Pluss Road, Vancouver, Washington 

 

 14 
February 2018 

PBS Project 76151.007 
 

Table 10–1: Data Quality Objectives for Laboratory Analysis 

Measurement 
EPA 

Method 
Laboratory 

Reporting Limit 
Precision 

(RPD) 
Accuracy 
(%REC) 

Surrogate 
Recovery % 

Complete-
ness (%) 

Total priority 
pollutant 
metals 

6020/7470A 
Element specific: 

0.4-8.0 µg/L 
7470A 0.3 µg/L 

20% 
Laboratory-
determined 

NA 95 

VOCs 8260C 
Compound 

specific: 0.02-0.5 
µg/L 

25% 
Laboratory-
determined 

Method 95 

SVOCs 8270C 
Compound 

specific: 0.4-15 
µg/L 

50% 
Laboratory-
determined 

Method 95 

Explosives 
(including 

nitroglycerin, 
PETN and picric 

acid) 

8330/8330A 
Compound 

specific: 
0.1-0.65 µg/L 

Compound 
specific: 

Laboratory-
determined 

5-140 
(tetryl 40-

150) 
Laboratory-
determined 

Laboratory-
determined 

95 

Perchlorates 6850 0.5 µg/L 15% 80-120% NA 95 

Notes:  
NA = not perform for this method 
Laboratory Reporting Limit  
µg/L = micrograms per liter 

 
The maximum allowable reporting limit for each analyte shall be no greater than the concentration of the 
cleanup level listed in State of Washington Model Toxics Control Act (MTCA) or EPA Region 9 Regional 
Screening Levels.  
 
These data quality objectives are contractual requirements that take precedence over values in the laboratory 
SOP. The analytical methodology may be refined to meet regulatory requirements and remediation process-
related goals and ensure that approved final DQOs are met during remediation. Quantitative analytical DQOs 
will be monitored on an ongoing basis to assure that problems are identified and corrected in a timely 
fashion. 
 
There are no specific data quality objectives for the measurement of field parameters, such as temperature, 
pH, conductivity, and turbidity. PBS’ SOP on low-flow groundwater sampling describes the acceptable criteria 
for the measurement of field parameters. 
 
10.2 Calculation of Data Quality Objectives—Analytical Precision  
Field Duplicate 
Precision indicated by analysis of the field duplicate will be expressed as the relative percent difference (RPD) 
between a sample and its field duplicate. RPD is calculated as follows: 
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RPD (%) = %100
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where: X1 = measured concentration in the first sample 
 X2 = measured concentration in the second sample 
 
Laboratory Duplicate 
Two sample aliquots of the same sample are taken in the analytical laboratory and analyzed separately with 
identical procedures. Analyses of the sample and duplicate give a measure of the precision associated with 
laboratory procedures, but not with sample collection, preservation, or storage procedures. Precision is 
expressed as RPD (%). 
 
Analytical Accuracy 
The accuracy of the laboratory procedure will be estimated from the analyses of the percent recovery of the 
LCS and to a lesser extent, the MS/MSD sample. Accuracy is calculated based on the percentage of the spike 
recovered (REC) in the analysis as follows: 
 

% REC = 
 

 
 
where: Xs = measured amount in the spiked sample 
 Xu = measured amount in the unspiked sample 
 SA = spiked amount 
 
Several EPA methods do not include an MS/MSD analysis. The accuracy for analytical procedures that do not 
include an MS analysis will be monitored by the percent difference of the true value for a LCS from its 
measured value. Accuracy is calculated based on the percentage difference of the LCS in the analysis as 
follows: 
 

%D = (TV-R) / TV • 100% 
  
where:  TV = true value of laboratory control sample 
 R = result 
 
Completeness 
Completeness will be calculated and expressed as the percentage of number of samples that were judged to 
be valid (i.e., not rejected) and acceptable for all intended data use. Completeness (%C) is calculated for each 
type of measurement/analysis as follows: 
 

100%  
SE

SRSE = %C •
− )(

 

 
where: SE = number of samples collected 
 SR = number of samples rejected 
 

%100)( •
−

SA
XuXs
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Sensitivity 
Sensitivity is to be expressed in terms of detection and quantitation limits for each type of 
measurement/analysis.   

• The analytical laboratory is to notify the PBS PM if the laboratory anticipates or experiences any 
difficulties in achieving the detection/quantitation limits specified in the approved QAPP. 

• Matrix effects should be considered in assessing the analytical laboratory's compliance with sensitivity 
specifications. The laboratory is to provide a detailed discussion of all failures to meet sensitivity 
specifications in the data package narrative. 

• If a sample dilution results in non-detect values for analytes that had been detected in the original 
analysis, then the results of the original run and the dilution are to be reported with the appropriate 
notations in the data package narrative. 

 
Representativeness 
Representativeness expresses the degree to which sample data represent the characteristics of a population of 
samples, parameter variations at a sampling point, or an environmental condition. Representativeness is to be 
ensured in the field through implementation of appropriate sample collection, preservation, handling, and 
techniques. In the laboratory, representativeness is to be ensured by meeting method hold times and 
appropriate subsampling or aliquot techniques. Representativeness is to be assessed through results of 
duplicate field and laboratory samples. 
 
11 DATA REDUCTION, REVIEW, AND REPORTING 
Conversion of raw data into reported results is to be performed by the laboratory's QC chemist as detailed in 
the analytical methods. Laboratory SOPs include automated or manual data reduction procedures, equations, 
conversion factors, significant figures, and reporting units. Suspected outliers are to be reviewed for 
calculation and transcription errors, instrument malfunctions, and verification of measurement. If no errors are 
found, statistical methodology can be performed to determine whether the data point is to be rejected or 
retained. The PBS PM will be responsible for inspection of reported results for laboratory data. 
 
11.1 Data Review  
General 
Data review is independent of the intended use of the data and determines the technical merit of the data by 
comparing QC results to method and Ecology-specified criteria. Data are reviewed for traceability, 
documentation, calculations, transcription errors, and evaluation of data deliverables for contract compliance.    
 
Field Parameters 
Field crews are to review their data and implement any necessary corrective actions prior to submitting data 
for use. All field data must be within the acceptance criteria specified in the SAP before being used for 
decision-making purposes. Any corrective actions should be noted in the DFAR. 
 
11.2 Data Tracking and Reporting 
Data Tracking 
Submittals from the analytical laboratory will be tracked and reviewed by the PBS PM. Final data submittals 
will be included in the quarterly monitoring reports. Data are to include data qualifiers from the data review 
process. 
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Electronic Data 
The format for electronic data delivery from the laboratory will be a customized electronic data deliverable 
(EDD) package. The information in the EDD will be checked against each input source using input file structure 
comparison, comparison of requested and reported data, sample number verification, parameter spelling 
check, reporting unit consistency, consistency between electronic and validated results, independent spot 
checks of electronic and hard copy data, detection limit specifications, and other internal consistency checks 
of the data. The output from the database will also to be checked by the PBS PM to determine if it makes 
sense from an historical perspective, is representative, and agrees with previous data collected or literature 
reported values. No project data will be released for use until QC checks have been performed and 
discrepancies resolved. 
 
Data Reporting 
Following each quarterly field event, the PBS PM will submit a monitoring report that includes sampling effort 
results and comparison with State of Washington Model Toxics Control Act (MTCA) criteria. Following each 
submission, comments generated as a result of Ecology’s review will be incorporated into the next event’s 
monitoring report submitted.  
 
11.3 Quality Control Reports  
Data Review—Laboratories 
Laboratory data are to be reviewed by TA’s laboratory QC chemist prior to delivery as prescribed in the 
analytical laboratory's approved Laboratory Quality Management Plan (LQMP). Data will be reviewed 
following contract laboratory program function guidelines using SW-846 method requirements, SOPs, and the 
DQOs. Data reviews by the laboratory QC chemist will include data on initial and continuing calibration, 
blanks, laboratory control spikes, duplicates, controls, surrogates, and MS/MSD. The reviews will include an 
assessment of accuracy, precision, representativeness, calibration, comparability, sensitivity, and completeness, 
any performance or system audit results, and any significant QA problems encountered. All data outside 
DQOs will be flagged by the laboratory. Data that are qualified (flagged) during analysis or review will be 
noted as such in reports where they are used. 
 
Data Review—PBS 
The PBS PM will conduct the initial data review for PBS. The sample parameter quantification level data will be 
reviewed and include cross-checking data from original, duplicate, and MS/MSD samples for consistency; and 
review of sample data flagged by the laboratory. The data will be compared with Ecology requirements and 
DQOs before being submitted. All results will be entered into PBS’ Environmental Quality Information System 
(EQuIS) data management system.   
 
If there are no qualifiers, that will indicate that the data are acceptable both qualitatively and quantitatively. If 
data need to be flagged during the QC data review, the qualifiers outlined in the following table will be used. 
Under certain circumstances, additional flags may be used; these flags will be described in the associated 
quarterly monitoring report. 
 

Qualifier Reason 

B Results are estimated because the compound was detected in an associated blank. 

C2 
RPD between the primary column and the confirmation column results exceed the 
laboratories RPD criteria. The higher result was reported. The results are acceptable both 
qualitatively and quantitatively. 
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Qualifier Reason 

E 
Results exceeded the concentration range for the instrument. Data are not acceptable for any 
purpose. 

J 
Results are estimated, and the data are valid for limited purposes. The results are qualitatively 
acceptable. 

N Analysis was not performed. 

R 
Reported value is "rejected." Resampling or reanalysis may be necessary to verify the presence 
or absence of the compound. Data are not acceptable for any purpose. 

U Reported value is below method reporting limit. The results are qualitatively acceptable. 

 
11.4 Relevant Project Schedules 
Table 11–1 contains the standard time table for all events or deliverables related to sampling and analysis. 
 

Table 11–1: Timeline for Laboratory Analysis Data Reports 

Task Duration Deliverable 

DFAR Daily Prepared daily by PBS field personnel. 

Analytical lab data 2 weeks prior to 
sampling 

Notify laboratory of expected date of sample shipment. 

10 business days 
(minimum) 

Lab turnaround for Level II samples. 

15 business days 
(minimum) 

Lab turnaround for Level III samples. 

QA by PBS 5 working days Notify project manager of any deviation or non-
compliance. 

Draft monitoring 
report 

30 calendar days After final laboratory results are received. 

Final monitoring 
report 

21 calendar days From Ecology review and approval. 

Notes: DFAR = Daily Field Activity Report 
QA = Quality Assurance  

 
12 PREVENTIVE MAINTENANCE 
The laboratory’s preventive maintenance program is described in their Quality Assurance Manual, which is 
maintained at the laboratory. Equipment used by PBS personnel in the field for sampling, measuring, and 
analysis will be maintained following manufacturer’s recommended practices.  
 
13 PERFORMANCE AND SYSTEM AUDITS 
Laboratory and field audits may be scheduled and performed at the direction of the PBS PM.  
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14 CORRECTIVE ACTIONS BY LAB 
Documentation for corrective actions implemented by the laboratory is to be generated and retained in the 
laboratory’s project file.   
 
14.1 Corrective Action Documentation 
This documentation is to be made accessible to the PBS PM. Corrective actions are required for the following 
conditions: 

• QC data outside the defined acceptance windows for precision or accuracy. 

• Blanks or LCS that contain contaminants above acceptable levels stated in the DQOs. 

• Undesirable trends in spike or surrogate recoveries or RPD between spiked duplicates. 

• Unusual changes in method reporting limits. 

• Deficiencies identified during internal or external audits, or from the results of performance evaluation 
samples. 

• Project management inquiries concerning data quality. 
 
The following corrective actions should be taken for common problems: 
 
Incoming Samples 
Problems noted during sample receipt are to be documented on the Cooler Receipt Form. The PBS PM is to 
be notified for problem resolution. 
 
Sample Holding Times 
If maximum holding time is or may be exceeded by the laboratory, the PBS PM must be notified for problem 
resolution. Resampling may be necessary for the requested parameters. 
 
Instrument Calibration 
Sample analysis may not proceed until initial calibrations meet method criteria. Calibrations must meet 
method time requirements or recalibration must be performed. Continuing calibrations that do not meet 
accuracy criteria should result in a review of the calibration, rerun of the appropriate calibration standards, and 
reanalysis of samples affected back to the previous acceptable calibration check. 
 
Practical Quantitation Limits 
Appropriate sample clean-up procedures must be employed to attempt to achieve the practical quantitation 
limits as stated in the method. If difficulties arise in achieving these limits due to a particular sample matrix, 
the laboratory should notify the PBS PM of the problem for resolution. Dilutions are to be documented in the 
case narrative along with the revised practical quantitation limits for those analytes directly affected. Analytes 
detected above the method detection limits but below the practical quantitation limits are to be reported as 
estimated values and qualified “J.” 
 
Method Quality Control 
Results related to method QC, including blank contamination, duplicate measurement reproducibility, 
MS/MSD recoveries, surrogate recoveries, LCS recoveries, and other method-specified QC measures are to 
meet the laboratory’s SOPs and DQOs specified in this plan; otherwise, the affected samples may be 
reanalyzed and/or re-extracted and reanalyzed within method-required holding times to verify the presence 
or absence of matrix effects. In order to confirm matrix effects, QC results must observe the same direction 



Groundwater and Surface Water RI SAP and QAPP 
Clark County 

Camp Bonneville  
23201 NE Pluss Road, Vancouver, Washington 

 

 20 
February 2018 

PBS Project 76151.007 
 

and magnitude (ten times) bias. The PBS PM should be notified as soon as possible to discuss appropriate 
corrective action. 
 
Calculation Errors 
Reports must be reissued if calculation and/or reporting errors are noted with any given data package. The 
case narrative is to state the reason(s) for re-issuance of a report. 
 
15 QUALITY IMPROVEMENT PROCESS  
PBS’ quality improvement process (QIP) comprises the internal systems that evaluate our quality program's 
effectiveness in ensuring and continually improving the quality of our work. The primary goals of our QIP and 
the QC program defined in this document are to prevent non-conformance and facilitate continual process 
improvement. To the extent that the first of these goals is not achieved, identified deficiencies or non-
conformance are to be corrected in a timely and cost-effective manner, and with the intent of preventing their 
recurrence. This QAPP includes provisions for preventing quality problems and facilitating process 
improvements as well as for identifying, documenting, and tracking deficiencies until corrective action has 
been verified. 
 
Preventive Measures 
While the entire QC program is directed toward solutions to unforeseen conditions, certain elements of the 
program have greater potential to be proactive. The primary tools for problem prevention on this project and 
the specific sections of the SAP where they are addressed include defined responsibilities and authorities, 
technical project planning, documentation, and project procedures. Should these preventive measures fail, 
tracking and communicating deficiencies provide a mechanism for preventing their recurrence. 
 
Continual Improvement 
Project staff at all levels are to be encouraged to provide recommendations for improvements in established 
work processes and techniques. The intent is to identify activities that are compliant but can be performed in 
a more efficient or cost-effective manner. Typical quality improvement recommendations include identifying 
an existing practice that should be improved (e.g., a bottleneck in production) and/or recommending an 
alternative practice that provides a benefit without compromising prescribed standards of quality. Project staff 
are to bring their recommendations to the attention of project management or the QC staff through verbal or 
written means; however, deviations from established protocols are not to be implemented without prior 
written approval by the PBS PM and concurrence of the PBS QA/QC officer.  
 
Deficiency Identification and Resolution 
Deficiency identification and resolution are primary responsibilities of the operational staff (both PBS and any 
subcontractors) and the PBS PM. In the interest of timeliness of corrective actions, a corrective action request 
can be issued by any member of the project staff. If the individual issuing the request is also responsible for 
correcting the problem, then he or she should do so and document the results appropriately; otherwise, the 
request should be forwarded to the PBS PM, who is then responsible for evaluating the validity of the request, 
formulating a resolution and prevention strategy, assigning personnel and resources, and specifying and 
enforcing a schedule for corrective actions. Once a corrective action has been completed, the request and 
supporting information should be maintained in PBS project files. 
 
While deficiency identification and resolution occur primarily at the operational level, QC inspections provide 
a backup mechanism to address problems that either are not identified or cannot be resolved at the 
operational level. Through implementation of an inspection program, the QC inspection staff is responsible for 
verifying that deficiencies are identified, documented as prescribed herein, and corrected in a timely manner. 
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Scott Braunsten RG, LG, CES 
Project Geologist 

Scott Braunsten is a project geologist with eight years of experience throughout the 
Northwest. He has evaluated soil, groundwater, outdoor and indoor air, soil gas, surface 
water, and sediments through numerous site investigations. In addition, he has prepared 
work plans, sample and analysis plans, quality assurance project plans, contaminated 
media management plans, and site specific health and safety plans. Scott has worked 
with state and federal regulators to bring sites toward regulatory closure, assisting clients 
with efficiently interacting with regulators.  

RELEV ANT PRO JECT  EXPER IENCE  

Camp Bonneville Groundwater Monitoring, Clark County Public Works, Vancouver, 
Washington. Project Manager coordinating field events with field staff and the 
laboratory, collected groundwater and surface water samples, and managed data 
generated during field events. Prepared quarterly monitoring reports based on field data 
and analytical results. Prepared a work plan for additional investigation at the site, and 
managed field staf during the investigation. Assisted the County with preparing an 
introductory letter to send to nearby residents for off-site sampling, and collected 
groundwater samples from domestic wells to determine if off-site migration of 
contaminants of concern has occurred.  

Peter Boscow Elementary School Parking Lot Soil Investigation, Hillsboro School 
District 1J, Hillsboro, Oregon. Staff Geologist collecting soil gas, soil, and groundwater 
samples to determine if there was risk present that would affect site occupants. Created a 
work plan for sampling as requested by the Oregon Department of Environmental 
Quality (DEQ), including a door-to-door survey in support of a beneficial water use 
determination. The site received a no further action determination from DEQ following 
completion of the work. 

Oregon State University Agricultural Experiment Station Property Site Assessment 
Activities, Oregon State University, Medford, Oregon. Project Geologist conducted a 
geophysical survey looking for underground storage tanks and other historical features 
of concern; collected composite soil samples as per the DEQ guidance document for 
agricultural land. The findings were interpreted and assisted the client with an 
appropriate course of action for the best future use of the site.  

New Lacamas Heights ES Enviromental Services, Camas School District #117, Camas, 
Washington. Project Manager prepared project specifications to decommission an out 
of use underground storage tank, and provided project oversight to decommission an 
out of use water supply well. Acted as the client’s environmental consultant during site 
demolition, and reviewed the contractor health and safety plan to ensure protection of 
workers.  

 

 

EXPER IENCE  

8 Years 

ED U CAT IO N 

MS Geology, Portland 
State University 

BS Geology, Portland 
State University 

ACCRED ITA T IO N 

Registered Geologist 
(Oregon #G2303) 

Licensed Geologist 
(Washington #3045) 

Certified Environmental 
Sampler 

OSAH 40-hour 
HAZWOPER 

AHERA Inspector 

Oregon Heating Oil Tank 
Supervisor 

Washington UST Site 
Inspector 

ASSO CIAT IO NS  

Association of 
Environmental and 
Engineering Geologists, 
Newsletter Editor 
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Elwha and Glines Canyon Dams Environmental Consulting, Barnard Construction Company, Inc., Port 
Angeles, Washington. Staff Geologist prepared documents as per National Park Service guidelines including Soil 
and Debris Analytical and Physical Characterization Testing Plan, Contaminated Soil Excavation and Water Control 
Plan, Emergency Response Plan, and Hazard Abatement Plan. Coordinated with the client and additional 
subcontractors to ensure work proceeded acording to project deadlines. Interpreted the findings to create 
excavation plans denoting areas of contamination, and determined the vertical and lateral extent of contamination 
at the site.  

Buck Hollow Landfill Compliance 2013, Hampton Lumber Mills, Willamina, Oregon. Project Geologist 
collected groundwater samples at an active landfill as per the requirements of the landfill’s Environmental 
Monitoring Plan. Conducted data quality reviews following sample collection to analyze the validity of the data. 
Prepared an annual environmental monitoring report (AEMR) for the landfill, including a statistical evaluation of 
the data, hydrogeologic interpretation, and determination of landfill permit compliance. Permit specific 
concentration limits (PSCLs) were prepared for the landfill as required by the permit.  

Vapor and Groundwater Monitoring, Multnomah County, Gresham, Oregon. Project Geologist collected 
monthly readings of landfill gas from permanently installed monitoring points, installed additional monitoring 
points to add to the vapor network, and designed and installed a groundwater monitoring network to assess 
groundwater in the vicinity of a historical landfill. Groundwater samples were collected and analyzed, and a data 
quality review was conducted on the results. An annual landfill monitoring report was prepared following one year 
of results to evaluate trends in the data and assist the client with determining next steps for the site based on the 
needs of the client’s master plan.  

Environmental Monitoring for County Landfill Sites, Deschutes County Department of Solid Waste, Bend, 
Oregon. Project Geologist managing data from multiple sampling events, and conducted data quality reviews of 
the data. Performed yearly statistical analysis of results in support of the yearly AEMR, and assisted in generating 
PSCLs for the site. 

Hall Street Soil Removal Work Plan, Port of Coos Bay, Coos Bay, Oregon. Project Manager prepared a work 
plan for review by DEQ to assess soil adjacent to a railroad right of way as part of an emergency spill response. 
Field personnel were managed during sampling to ensure representative data. The results were interpreted with 
respect to risk-based guidelines, and an excavation plan was generated with the approval of DEQ. The client was 
presented with soil disposal options, and oversight and technical assistance during remediation activities were 
provided. A final closeout report documenting remedial activities was prepared and submitted to DEQ to close the 
emergency spill file.  

Nath Property Phase II Environmental Site Assessment, City of Portland Bureau of Environmental 
Services, Portland, Oregon. Staff Geologist developed a Quality Assurance Project Plan for use during a Phase II 
Environmental Site Assessment partially funded through an Environmental Protection Agency grant. Developed a 
sampling and analysis plan to determine if the site is impacted from historical use, and collect soil and sub-slab 
vapor samples according to the prepared plans. The findings were interpreted with respect to applicable screening 
levels, and the client was advised as to concerns associated with the site based on the findings.  

Former Bumblebee Cleaners Environmental Soil Testing, Bitar Brothers, Portland, Oregon. Project Manager 
assisted client with testing necessary for the installation of an underground injection control to manage storm 
water following site construction. Enrolled the client in DEQ’s Voluntary Cleanup Program - Independent Cleanup 
Pathway, and designed site investigations to generate sufficient data to be able to request a no further action 
determination. Assisted environmental engineers in review of construction specifications to make sure vapor 
intrusion risks are adequately addressed. Applied for a contained-in determination to be able to dispose of 
excavation spoils generated during construction at a Subtitle D landfill instead of F-listed hazardous waste.  
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Heidi Yantz, RG, LHG, PG  
Principal Hydrogeologist 

Heidi Yantz has over 17 years of experience in site investigations and remedial actions for 
industrial and commercial facilities and agricultural/rural properties. She has 30 years of 
business experience managing budgets, projects, and people. Through numerous site 
investigations, she has evaluated soil, groundwater, outdoor and indoor air, soil gas, 
surface water, and sediments. Heidi has directed and participated in remedial cleanups 
including soil excavation, groundwater pump and treat, and a variety of in situ 
treatments. She has prepared budgets, proposals, work plans, and status reports along 
with feasibility studies, quality assurance plans, and site closure requests. She has 
performed a variety of health and safety roles, which included preparing and reviewing 
health and safety plans, managing MSDS, implementing and training for hazardous 
communication programs, and consulting on site-specific safety concerns. 
 
Heidi has managed multi-disciplined due diligence projects, which required coordinating 
efforts with attorney teams as well as various project stakeholders. She works closely with 
attorneys on properties requiring investigation and potential clean-up, and strives to 
provide options and recommendations that encompass financial and technical 
constraints as well as regulatory requirements. 

RELEV ANT PRO JECT  EXPER IENCE  

Camp Bonneville Consulting Services, Clark County Public Works, Vancouver, WA. 
Senior hydrogeologist overseeing quarterly groundwater monitoring at this former Army 
reserve. Prepared quarterly reports to assess trends in water quality. Oversaw 
development of scope and cost estimate and subsequent implementation for remedial 
investigation. Worked closely with client and regulators to ensure that assessment efforts 
complement investigation efforts by others to complete remediation of areas impacted 
by munitions and explosives of concern. 

Livingston Quarry Groundwater Well Monitoring, Clark County Public 
Works, Vancouver, WA. Project Manager for baseline groundwater monitoring required 
prior to gravel quarrying operations. Developed scope of work in conjunction with 
County staff to ensure effective communication with the public and successful field 
activities. Coordinated field activities requiring sampling from 42 private wells. Prepared 
report detailing findings. Participated in County meetings including public forums for 
Hearing Examiner. 

Whitcomb Unit Umatilla National Wildlife Refuge Remediation System O&M, US 
Fish and Wildlife Service - Region 1, Paterson, WA. Senior Hydrogeologist for former 
petroleum release site. Previous remediation efforts have included soil removal and air 
sparging. Additional investigation confirmed that soil contamination was fully 
remediated. Prepared feasibility study and wrote draft record of decision for client. 
Following remedy selection, prepared cleanup action plan and implemented remedy that 
included demolition of onsite structures and decommissioning of water well. Prepared 
remedial action report for submittal to regulator and continue to sample for monitored 
natural attenuation in groundwater. 

 

 

EXPER IENCE  
30 Years 

ED U CAT IO N 
MS Geosciences, 
University of Wisconsin-
Milwaukee 

BA Business 
Administration, 
University of 
Washington 

ACCRED ITA T IO N 
Registered Geologist 
(Oregon #G2152, 
Washington #2685, 
Idaho #1256) 

Oregon Soil Matrix 
Supervisor #26637 

OSHA 40-hour 
Hazardous Waste 
Operations Training 

AHERA Building 
Inspector 

Oregon Lead Inspector 

ASSO CIAT IO NS  
Northwest 
Environmental Business 
Council – Cascade 
Chapter Committee  

National Ground Water 
Association / Geological 
Society of America – 
Member 
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Cottonwood Canyon State Park Initial Development, Site Work and Utility Design, Oregon Parks and 
Recreation Department, Wasco, OR. Senior Hydrogeologist for installation of a water supply well for this new 
state park. Worked closely with field geologist to make real-time drilling decisions on borehole depth and 
diameter, along with well-casing specifications. Coordinated down-hole geophysical survey and aquifer pump test. 
Prepared report for submittal to state agencies. 

Longview Fibre Property, Kalama, WA, Phase II ESA, Port of Kalama, Kalama, WA. Senior Hydrogeologist for 
a targeted Phase II ESA after long-term tenant had left the site. Two drilling investigations indicated groundwater 
contamination with the potential for a separate source for limited soil contamination. Provided groundwater 
monitoring following well installation and evaluated concentration trends. 

Environmental Consulting Services, Lots 300 & 400, 8 3W 11, Salem, OFO Partners, Salem, OR. Project 
Manager / Project Hydrogeologist for Phase I ESA, Phase II and remediation services at a 104-acre former 
agricultural property. Arsenic and chlorinated pesticides in shallow soil required assessment and remediation. 
Worked with the current property owner, the prospective purchaser (a residential developer) and their civil 
engineer to prepare a soil removal plan with disposal in an on-site permanent storage cell.  Worked with DEQ to 
establish technically-feasible soil cleanup target levels. Coordinated confirmation sampling once soil removal 
began, and prepared the cleanup action report for DEQ once remediation was completed. 

Agricultural Cooperative, Eastern Oregon. Project Manager for assessment of portfolio of properties belonging 
to an agricultural cooperative. Led a team of seven on activities that included Phase I ESA, site characterization of 
soil and groundwater, ecological risk assessment, UST assessment, assessment of existing groundwater treatment 
system, and routine groundwater monitoring. Communicated regularly with client team that included facility staff, 
attorneys and management consultants. 

New Site Acquisition, Project Amethyst, Recology, Inc., Ashland, OR. Project Manager for due diligence 
activities on a closed landfill and current waste transfer station facility. Prepared Phase I ESA and reviewed 
hydrogeologic assessment and monitoring reports to confirm the conceptual site model and determine present 
and potential future contamination risks to groundwater and drinking water. Coordinated preparation of an 
engineering assessment and compliance audit. 

Buck Hollow Landfill Compliance, Hampton Lumber Mills, Willamina, OR. Project Manager, Client Manager 
for ongoing environmental monitoring at this active wood waste landfill. Tasks included semi-annual groundwater 
monitoring, performing statistical analysis to assess groundwater trends along with annual reporting, and assisting 
client with permit renewal or other landfill-related activities. Negotiated required activities with regulators, and 
managed development of operational and closure plans. 

California Way 6-Acre Industrial Site Environmental Services, Fibre Federal Credit Union, Longview, WA. 
Project Manager / Project Hydrogeologist on a Phase I and Phase II ESA for this light-industrial property. More 
than 50 years of trucking activity resulted in multiple source areas requiring soil and groundwater investigation. 
Oversaw limited soil removal and prepared report for use during future real estate transaction activities. 

Union Gap Substation Soil Investigation, PacifiCorp, Union Gap, WA. Project Manager for a multi-discipline 
project at a substation undergoing redevelopment. Designed a soil testing program to comply with landfill 
disposal requirements. Consulted with client on managing groundwater from dewatering activities. 

Former Ellis Dry Cleaners Remedial Investigation, City of Portland, Portland, OR. Project Geologist / Project 
Manager at historical dry cleaner site with significant soil and soil gas contamination. Conducted remedial 
investigation and prepared work plan for additional investigation and future building demolition and remediation. 

Suspected Contaminated Site Phase II Activities, City of Portland Brownfield Program, Portland, OR. Project 
Manager for limited site investigation at this former auto sales and repair site. Under an EPA brownfield 
assessment grant, conducted a limited historical review and drilling investigation to assess potential source areas. 
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Additional Subsurface Investigation at Former Qualex Facility, ITA LLC, Portland, OR. Project Manager / 
Project Hydrogeologist for Phase I and Phase II activities. Provided third party review of investigation by the 
tenant's consultant. Conducted additional investigation for the property owner. Worked closely with the property 
owner's attorney and the prospective purchaser to collect sufficient evidence to successfully receive a No Further 
Action Determination from Oregon DEQ. 

Former Diamond Cabinets Property Environmental Site Investigation and DEQ File Closure, MasterBrand 
Cabinets, Inc., Hillsboro, OR. Project Manager for this former cabinet production facility. PBS conducted several 
soil and groundwater investigations, focusing on potential source areas such as hazardous waste storage and 
USTs, to assess the property for contamination. Prepared a beneficial water use determination. Site received a No 
Further Action determination from DEQ based on PBS' efforts. 

SE 36th Avenue & SE Hawthorne Soil Sampling, Kalberer Company, Portland, OR. Project Manager for UST 
decommissioning project in an urban retail district. Coordinated removal of the USTs and completed the initial site 
characterization and risk assessment report for DEQ. Conducted two rounds of soil and soil gas assessment and 
prepared risk assessment indicating there was minimal risk to human health. Site was granted a conditional No 
Further Action determination by DEQ. 

Berkley North Pacific Insurance Claims, Berkley North Pacific Group, Cokeville, WY. Project Manager 
providing third-party review of consultant documents and activities at gasoline spill along a remote Wyoming 
highway. Review invoices and provide technical feedback on reports and work scope. 

McLendon's Hardware - Belfair, WA, First Olympic Holdings LLC, Belfair, WA. Senior Hydrogeologist working 
for a property owner with soil and groundwater contamination from an upgradient service station. Consulted with 
owner's attorney on technical issues related to known contamination, data gap analysis, and workplan 
development; conducted third-party review on reports from investigations by others. 

Sheridan FCI Water Well Sampling, Sheridan Federal Correctional Institution, Sheridan, OR. Project Manager 
for former UST site. Monitored water supply well, performed a beneficial water use determination, and wrote 
closure report. Coordinated communication with DEQ to obtain a No Further Action determination. 

Rollin' Tire Site Cleanup, City of Portland Brownfield Program, Portland, OR. Project Manager for 
remediation of this former auto repair/gas station. With work funded under an EPA cleanup grant, prepared an 
Alternative to Brownfields Cleanup (ABCA) report, QAPP, and HASP in preparation for remediation through 
microbial injections. Coordinated remedial activities and post-injection monitoring. Project site converted to flood 
management green space following remediation. 
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STANDARD OPERATING PROCEDURE 

Sampling Groundwater Monitoring Wells 

 

1 BACKGROUND AND PURPOSE 

Groundwater samples are collected from monitoring wells for analysis of physical and chemical parameters, either 

by using field observations and portable equipment and/or using established laboratory analytical methods. The 

goal of this process is to obtain groundwater samples that are representative of the aquifer (i.e., avoiding a sample 

that has been impacted by surface or atmospheric conditions).  

 

Low-flow or zero volume purging and sampling methods were developed to produce samples with the least 

amount of interference resulting from the collection method. Low-flow purging techniques became the industry 

standard for collecting a groundwater sample because the methods slow groundwater velocity to the well, 

minimize turbidity and agitation in the water column, and reduce the volume of purged groundwater requiring 

disposal. These techniques include the use of pumps dedicated to specific wells or the use of a portable pump 

system. A zero volume/no purging method requires installation of a collection vessel within the well prior to the 

sample collection event, allowing the water column within the well to equilibrate with the aquifer prior to 

retrieving the sample. The appropriate technique is dependent on project-specific goals and data quality 

requirements. Sampling methodology should be confirmed with the PBS project manager (PM) prior to preparing 

for groundwater monitoring. 

 

The procedures in this Standard Operating Procedure (SOP) are specific to standard monitoring wells with a 

single-slotted interval. It is assumed that low-flow purging and sampling protocols are used, although these 

protocols can be easily adjusted for other sampling methods. Temporary borings advanced for a single field event 

may be sampled using the techniques presented in this SOP.  

 

2 EQUIPMENT AND SUPPLY LIST 

• Well lock keys 

• Groundwater Sampling Field Form and Depth to Groundwater Field Form 

• Copies of field forms and data tables from previous groundwater monitoring event 

• Electronic water level probe or interface probe (if dense or light non-aqueous phase liquids [DNAPL or 

LNAPL] are potentially present) 

• Tubing cutters, knife or scissors (note: some sites do not allow the use of a knife on-site) 

• Decontamination equipment 

• Measuring cup 

• Safety cones 

• Bolt cutters 

• Replacement well caps, bolts, and padlocks  

• Small cup, turkey baster, or large sponge to purge standing water inside well monument 

• Fish hooks, stainless steel weight, and fishing line to retrieve objects in the well 

• Site map and health and safety plan 
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• Personal protection equipment (PPE) required for the site, including nitrile gloves (confirm with site-

specific health and safety plan) 

• Submersible pump or peristaltic pump and associated equipment 

• Compressed gas source (nitrogen or air compressor), battery source, or generator and fuel 

• Control box  

• Disposable tubing, if necessary 

• Flow-through cell and water quality parameter meter (e.g. YSI model) 

• Buckets or containers for purge water and drum labels 

• Sample containers, labels, packaging material 

• Coolers and ice for samples 

 

3 PROCEDURE 

This section outlines standard procedures used for collecting groundwater samples from a monitoring well. 

Project Managers may modify or remove tasks as dictated by project needs; for example, turbidity or depth-to-

bottom measurements may not be warranted at a site with sufficiently developed wells. 

 

Preparation for a monitoring event begins in the office. The first step is to read the scope of work (e.g., proposal, 

sampling and analysis plan (SAP), work plan) to determine the number and location of monitoring wells to be 

sampled, health and safety considerations, quality control (QC) samples needed, sample containers required, and 

equipment needed for the site (peristaltic pump, bladder pump, both, etc.). Recommended preplanning 

procedures are as follows: 

• Prepare, review, or update Health and Safety Plan (HASP) for the site. 

• Obtain appropriate PPE for the site (e.g., hard hat, safety vest, gloves, safety glasses, life vest, flame 

retardant [FR] shirt or other client-required PPE). 

• Determine number and type of samples to be collected. 

• Determine which laboratory can meet analytical requirements (required analysis, screening levels). 

• Order sample containers from laboratory, making sure to order QC sample containers and at least one 

extra set of containers. Ensure that a Safety Data Sheet (SDS) is provided for any sample preservative 

supplied by the laboratory. 

• Print all forms needed for sampling event (work plan, HASP, depth to water forms, groundwater sampling 

forms, labels, chain of custody, etc.). 

• Schedule PBS vehicle and equipment use on PBS calendars, as warranted. 

• Order rental equipment for sampling event, if not available internally. 

 

After arriving at the site, the following procedures should be followed: 

• Don appropriate PPE and place safety cones around the work zone, if required by the HASP or deemed 

necessary by site conditions.  

• Open all of the monitoring wells on-site and wait a minimum of 15 minutes for water levels to approach 

an equilibrium state with atmospheric pressure before taking any measurements. 



STANDARD OPERATING PROCEDURE Sampling Groundwater Monitoring Wells 

 

 

  

Issued 11/2014 

Page 3 of 5 

 

• Note the general condition of the well on the depth to groundwater field form. Check well for damage or 

evidence of tampering, and record pertinent observations. Note any maintenance tasks that should be 

completed, such as well cap or padlock replacement. 

• Collect depth to water measurements from each monitoring well, decontaminating the probe between 

locations.  If possible, gauging should be conducted in order from the least to the most contaminated 

well. The measurements should be collected from all wells prior to beginning sample collection, unless 

project scope or site conditions indicate otherwise. 

• Measure the depth to water relative to the marking on the well casings. If there is no mark, use the north 

side of the casing. Record the water level on the depth to groundwater field form. Note if DNAPL or 

LNAPL is present (this typically requires a meter capable of detecting NAPL-water interfaces). If NAPL is 

present, additional decontamination procedures will be warranted. 

• Measure depth to bottom of well to record if sedimentation in the well has occurred. 

• Make sure all information is completed on the depth to groundwater field form and sign and date it. 

 

Sampling a groundwater monitoring well utilizing low-flow techniques relies on stabilization of field water quality 

parameters to determine when groundwater is representative of aquifer conditions. Measurement of groundwater 

quality parameters with a water quality parameter meter occurs in a closed system in which groundwater does not 

come in contact with open air; this is important for valid measurements because dissolved oxygen (DO), 

oxidation-reduction potential (ORP), and pH measurements can be sensitive to reactions with the atmosphere. A 

flow-through cell (flow cell) connected to the water quality parameter meter provides this closed system and is 

used to measure field parameters prior to collecting groundwater samples. Stabilization of selected parameters 

indicates that collected groundwater is representative of the aquifer and conditions are suitable for sampling to 

begin. See protocol below for stabilization parameters. 

 

Low-flow purge and sample methods require care when placing a portable pump and/or tubing in the well to 

minimize disturbance to the water column. Pumping rates must be maintained at 0.1 to 0.5 liter per minute to 

reduce drawdown; the pump should never be run higher than 0.5 liters per minute prior to sampling.     

 

For monitoring wells, sampling should proceed as follows: 

• If using a portable pump setup, slowly lower the pump or tubing to the midpoint of the screen or sample 

interval. Secure the pump or tubing at the surface to prevent it from moving (not applicable if using 

dedicated pumps). 

• Connect the bladder pump (attaching control box, compressor or nitrogen tank with regulator) or 

peristaltic pump to flow cell containing water quality parameter probes. Place the water level probe in the 

well so water levels can be measured as you are pumping. Start the pump and adjust the pumping rate to 

between 0.1 and 0.5 liters per minute (using a measuring cup to calculate the flow rate). Begin recording 

readings on the groundwater sampling field form. Be sure to purge the initial volume of water in the 

tubing before taking a reading. 

• During purging, record readings of groundwater parameters (listed below) and water level every 3 to 5 

minutes on the groundwater sampling field form. A drawdown of less than 0.3 feet in the water column, 

once the pumping rate has stabilized, is desirable; however, less permeable aquifer material or a clogged 

well filter pack may result in a deeper drawdown. At a minimum, the depth-to-water should be stabilized 

for three consecutive readings taken between 3 to 5 minutes apart (in conjunction with the stabilization of 

the other parameters). Visually describe and record turbidity. Purging is considered complete when the 

groundwater parameters have stabilized for three consecutive readings. 
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Field Parameter Stabilization Goal 

Temperature +/-3% 

Specific Conductance +/- 3% mS/cm 

pH +/- 0.1 pH units 

DO +/- 10% or +/- 0.3 mg/L 

ORP +/- 10 millivolts 

Depth to Water +/- 0.3 feet 

 

Please note that multi-parameter meters may have a resolution greater than the stabilization goal. Note 

the meter capabilities. If the field parameters do not stabilize within the stabilization goal, but are within 

the resolution of the meter, it may be acceptable to collect a sample in this scenario. This MUST be noted 

on the field form. 

• Measure turbidity of the sample water using field instruments prior to sample collection and upon any 

obvious visual changes in turbidity during sample collection. 

• Prior to collecting the water sample, the tubing originating in the well must be disconnected from the 

influent (inflow) side of the flow cell.  

• Directly fill the sample containers from the tubing originating in the well. If you are collecting samples for 

volatile organic compound (VOC) analysis, you may need to decrease the pump rate to minimize 

volatilization of compounds from the sample; if this is the case, other samples should be collected first. 

You may restore the flow rate upon completion of filling sample containers for VOC analysis. Fill 

unpreserved bottles first. Filtered samples should be collected after all other samples have been collected. 

• Groundwater samples collected for VOC analysis must be collected with zero headspace in the sample 

vial. This can be confirmed by gently tapping the sealed vial against a gloved hand to ensure that air 

bubbles are not present. 

• If a duplicate sample is required for the well, it should be filled concurrently with the regular sample. This 

is accomplished by alternating bottles of the same type during sample collection (e.g., filling one bottle 

from each sample, then the second bottle from each sample.) 

• Groundwater samples for dissolved metals analysis must be field filtered with a 0.45 micron filter directly 

connected to the tubing. Mark “field filtered” or “FF” on the bottle label, field form, and chain of custody. 

• Prior to filling or just after filling, label each bottle with the project name, sample name, and sample date 

and time, and make sure it is properly sealed. The sample containers may also be labeled with what 

analysis will be performed (confirm with Project Manager). Place in a cooler with ice and pack for 

transportation. 

• As necessary, pull pump and discard tubing. Decontaminate the pump based on the decontamination 

procedures established for the site.  

• Make sure all information is completed on the groundwater field form and sign and date it. 

• Close and lock the well. 

• Contain purge and decontamination water in the appropriate containers as established for the project. 

• Dispose of used sampling supplies and other waste in appropriate container as established for the project. 
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If low-flow sampling is not used at the site, these procedures should be modified as appropriate. The objective is 

to provide high-quality groundwater samples representative of the aquifer. Modifications to this SOP should keep 

this objective in mind at all times. 

 

After fieldwork is completed: 

• Ensure that chain-of-custody form has necessary information including site name, project manager, 

sample names, date and time collected, requested analysis, special notes (field filtered, MS/MSD, etc.).  

• Scan and save field sheets to project folder on server. Retain original field copies in project folder; these 

are legal documents and should be retained as per PBS guidelines for document retention. 

• Report any sampling or well maintenance issues to the project manager for evaluation and remedy. 

• Clean and store PBS equipment for use on next project. Report any equipment damage or malfunctions or 

missing/depleted calibration solutions to the office equipment manager. 

• Ship rental equipment back to vendor immediately to minimize project costs. Borrowed PBS equipment 

should be returned promptly to the lending office. 

 

 

References 

Puls, R.W. and M.J. Barcelona. Groundwater Issue Paper: Low-Flow (Minimal Drawdown) Ground-Water 

Sampling Procedures. US Environmental Protection Agency, EPA 540-S-95-504 (1996). 

 

Yeskis, D. and Bernard Zavala. Groundwater Issue Paper: Ground-Water Sampling Guidelines for Superfund 

and RCRA Project Managers. US Environmental Protection Agency, EPA 542-S-02-001 (May 2002). 

 



 

 

 

APPENDIX D 
Project Forms 

Daily Field Activity Report  
Groundwater Sampling Field Form 

Surface Water Sampling Field Form 
Depth to Water Form 

Sample Chain of Custody 
 



DAILY FIELD ACTIVITY REPORT 
 

  Revised December 2011 

 
Project: Camp Bonneville Groundwater Sampling and Analysis  Date:     
 
PBS Project No.     Phase/Task: ___________ 
 

WEATHER Bright Sun Clear Overcast Rain Snow 
TEMP (degrees F.) To 32 32-50 50-70 70-85 85 up 
WIND Still Moderate High  
HUMIDITY Dry Moderate High  

 
PBS/Subcontractor Personnel and Duties: 

Name Hours of Work Employer Description of Work 
  PBS Engineering + 

Environmental 
Groundwater monitoring 

  PBS Engineering + 
Environmental 

Groundwater monitoring 

 
 
 
 
 

   
 
  

Work Performed Today: See Groundwater Field Sampling Form for details of sampling at each well 

Groundwater Level  
Measurements 
 
 Yes  No 
 

Groundwater Sample Collection (list wells).  
 
 
 
 
 

Other 

 
Remarks:  (i.e., instructions received or given; problems or deficiencies noted; delays encountered; other)              
 
 
 
 
 
 
 
 
List of Attachments:   

• Depth to Water Sheet:    Yes  No 

• Groundwater Field Sampling Form:  Yes  No 

• Lab Chain of Custody:    Yes  No 

• Other _______________________ 

• Other _______________________ 

 
Contractor's Verification:  On behalf of PBS Engineering + Environmental, I certify this report is complete and 
correct, and all work performed during this reporting period are in compliance with the contract Scope of Work and 
specifications, to the best of my knowledge, except as may be noted above. 
 
 
 
_____________________________________________ 
Name      Date  



PROJECT:  Camp Bonneville 
Clark County, Washington 

PROJECT NO: 76151.007
Date: 12/    /2017

Field Personnel: Start Time:
Weather Conditions: End Time:

Additional Notes/Observations:

Signature of Field Personnel: Date: 

PBS Engineering and Environmental Inc.

DEPTH TO GROUNDWATER FORM
Revised: 11/28/17

Measurment Taken 
from (TOC/Metal 

Casing)

INITIAL DEPTH TO WATER MEASUREMENTS                                                       More Info on Back?  Yes/No

Monitoring Well ID
Depth to Water 
Measurement Time Well Condition Notes

(ft)

Equipment Used:



 Date:
Field Personnel: Surface Water Location:
Weather Conditions: Start Time:

QA/QC Sample (circle one):  Duplicate    Lab MS/MSD    Equipment Blank      None

Sample ID: Sample Time:
Analytical Number Bottle Filtered?
Parameters of bottles size Y/N

2 none N
1 none Y

Method of transportation of samples: Pickup by TestAmerica

Field Observations/Notes of Sampling Event:

Signature of Field Personnel: Date: 

PROJECT:  Camp Bonneville

STREAM CONDITIONS

SURFACE WATER Clark County, Washington
SAMPLING FIELD FORM

Revised: 09/06/16

PBS Engineering and Environmental

03Q  2017
PROJECT NO: 76151.007

SURFACE WATER DATA AND INFORMATION

9/     /2017

Oxygen
(S.U.)

pH
Time Water SpecificDissolved Water

(mV)

ORP
Conductivity

  (mg/L) (NTUs)
visual/meas.

Turbidity

Preserv.

RDX by 8330 1L amber
Perchlorates by EPA 6850 250 ml poly Fill w/~120 mL water

Notes

23:59)
(0:00 -

(degree C)
Temperature

(mS/cm)



 Date: 12/     /2017

Analytical Number Bottle Filtered? Run? Notes
Parameters of bottles size Y/N 

2 none N 

1 none Y  Fill w/~120 mL water

3 HCL N 

1 N 

2 none N 

Method of transportation of samples: Pickup by TestAmerica                           *Only analyzed annually for LC Wells
Field Observations/Notes of Sampling Event:

Signature of Field Personnel: Date: 

Dissolved Specific

PROJECT:  Camp Bonneville

GROUNDWATER Clark County, Washington

SAMPLING FIELD FORM
Revised: 11/28/17

PBS Engineering + Environmental

04Q  2017
PROJECT NO: 76151.007 

INITIAL WELL DATA & WELL PURGING INFORMATION                              More Info on Back?  Yes/No

Monitoring Well ID:Initial DTW (feet bgs)
Screen Interval (feet bgs)

Well Depth (feet bgs)
Depth of pump (ft bgs)

Sampling Method
Purge rate (mL/min)

Dedicated Bladder Pump

Sample ID

Preserv.

23:59)
Oxygen
  (mg/L)

Conductivity
(mS/cm)

*SVOCs by 8270C 1 L amber

250 ml poly HNO3

Explosives, Nitroglicerin, PETN, Picric 
Acid by 8330

1 L amber

Perchlorates by EPA 6850 250 ml poly

*Total PP Metals by 6020/74070A

40 ml VOAVOCs by 8260B

Sample Time
      Not collected

Total Volume Purged

Temp.            
(C)

pH
ORP     
(mV)

(0:00 -
(NTUs)

Time

Weather Conditions

QC Sample type:
ID:                
Time:

Field Personel

DTW     
(feet TOC)

visual/meas.
Volume
Purged

(gallons/liters)

Turbidity

Page 1



18939 120th Avenue N.E., Suite 101,  Bothell, WA  98011-9508   (425) 420-9200   FAX 420-9210
East 11115 Montgomery, Suite B,  Spokane, WA  99206-4779   (509) 924-9200   FAX 924-9290

8920 SW Gemini Dr (Building 7), Beaverton, OR  97008-7123   (503) 906-9200   FAX 906-9210 X
2000 West International Airport Road, Suite A10, Anchorage, AK  99502-1119  (907) 563-9200   FAX 563-9210

  CHAIN OF CUSTODY REPORT           Work Order #:
 

 CLIENT:   PBS  INVOICE TO:  PBS TURNAROUND REQUEST in Business Days *
 REPORT TO: heidi.yantz@pbsusa.com,  scott.braunsten@pbsusa.com, Organic & Inorganic Analyses      

chad.koepfle@pbsusa.com 10 7 5 4 3 2 1 < 1

 ADDRESS:  4412 SW Corbett Avenue, Portland, Oregon STD. Petroleum Hydrocarbon Analyses

 PHONE:   503.248.1939 FAX:  888.371.7891  P.O. NUMBER:  5 4 3 2 1 < 1

 PROJECT NAME:  Camp Bonneville GW Sampling STD.

 PROJECT NUMBER:   76151.007  Phase 0004 OTHER   Specify:

 SAMPLED BY:    * Turnaround Requests less than standard may incur Rush Charges.

CLIENT SAMPLE SAMPLING # OF

INDENTIFICATION DATE/TIME CONT.

1

2

3

4

5

6

7

8

9

10
 RELINQUISHED BY: DATE:  RECEIVED BY: DATE:   

 PRINT NAME: FIRM: TIME:                                                                                                                                                                                                                                      PRINT NAME:                                                                                                                                                         FIRM: TIME:   

 RELINQUISHED BY: DATE:  RECEIVED BY: DATE:   

 PRINT NAME: FIRM: TIME:                                                                                                                                                                                                                                      PRINT NAME: FIRM: TIME:   

 ADDITIONAL REMARKS:  Use PBS sample for ALL QA/QC TEMP:

  COC Rev 9, 3/99  PAGE OF 
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