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1. INTRODUCTION 

This Long-Term Groundwater Monitoring Plan (LTGMP) describes monitoring activities for 

the Former Chevron Property (Site) located at 1310 Highland Avenue in Bremerton, 

Washington (Figure 1). Preparation of a LTGMP is a requirement of the Site’s Draft Cleanup 

Action Work Plan (Parametrix 2012) and Agreed Order Number DE-07TCPHQ-5024 

established between the Washington State Department of Ecology (Ecology) and the City of 

Bremerton (City). This LTGMP represents the next phase of work for the Site. 

1.1 DESCRIPTION AND SITE HISTORY 

The Former Chevron Property is a 1.4-acre waterfront property located adjacent to Evergreen 

Rotary Park on the Port Washington Narrows. The historical bulk fuel tank farm operated at 

the site from prior to 1946 until circa 1988 (Figure 2). Based on aerial photographs, the 

facility was expanded northward to its present boundaries between 1946 and 1963 (Figure 3) 

by the placement of fill in the intertidal zone. This filling created a relatively level “lower 

yard” area where commercial fueling operations were conducted. The site uplands or “upper 

yard” are the former location of the aboveground bulk fuel tanks (Figure 4). The majority of 

the site’s shoreline is armored with concrete rubble or steel and wooden bulkheads. 

Products handled at the tank farm consisted primarily of diesel and gasoline (Hart Crowser 

1989). Fuel was offloaded from barges at a fueling pier in the Port Washington Narrows and 

pumped through piping to twelve aboveground storage tanks (ASTs) located in the upper 

yard. Fuel transfer likely occurred through underground piping as evidenced by observations 

made during the Interim Action (IA), when corroded steel piping was exposed in soil 

excavations conducted to remove hot spot soils in the lower yard. Leaks from this 

underground piping are the likely source of the majority of the subsurface contamination at 

the site. Fuel was loaded from the ASTs to tank trucks at four loading racks located in the 

lower yard. All aboveground structures were removed by the end of 1988 (GeoEngineers 

1988). 

An unknown amount of petroleum was released into the site’s soil and groundwater during 

site tank farm operations. Site contamination was discovered by Chevron in 1988 when the 

tank farm was decommissioned. Chevron conducted cleanup at the site from 1988 through 

2003, including the installation and operation of a vapor extraction remediation system. The 

City of Bremerton purchased the property in 2005 with the intention of completing the 

cleanup and developing the property as an addition to Evergreen Rotary Park. At the time the 

City purchased the property, significant contamination remained in the former tank area and 

operations area where tanker trucks were loaded. 

Initial cleanup activities by the City consisted of a review of the site’s historical data and 

development of cleanup approaches and preliminary cost estimates. Following this work, the 

City began negotiations with Ecology for establishing an Agreed Order (AO) for cleanup. 

Negotiations included agreement on an IA approach consisting of hot spot removal and 

in-place treatment of soil using chemical oxidation. Establishment of an AO provided the 

City with a funding opportunity under Ecology’s Remedial Action Grant program. The AO 

was finalized on November 20, 2007, and the City began the Remedial 

Investigation/Feasibility Study (RI/FS) process. 

RI sampling was conducted to evaluate the extent of contamination at the site. The sampling 

showed that the extent was similar to that seen historically, but that concentrations in soil and 

groundwater were generally lower. The IA was performed during the summer of 2009 and 

consisted of the removal of approximately 1,200 cubic yards (cy) of contaminated soil from 

three hot-spot areas and the in-place treatment of approximately 4,000 cy of contaminated 
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soil by soil mixing using a proprietary chemical oxidant (RegenOx). Results of confirmatory 

soil samples collected during the IA indicated that approximately 70 percent of the soil 

contaminant mass was destroyed by the RegenOx application. In late 2010, the City and 

Ecology negotiated an agreement to perform additional work including a quarterly sampling 

round and injection of oxygen releasing compound in select areas where elevated 

groundwater concentrations were observed. The results of the additional testing completed in 

2011 indicated that natural attenuation is continuing to occur in groundwater.  

1.2 PURPOSE AND OBJECTIVE 

The primary purpose and objective of the LTGMP is to outline the long-term monitoring 

program to demonstrate that natural attenuation continues to occur and that a consistent 

reduction in contaminant concentration occurs over time.  
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2. PROJECT ORGANIZATION AND QUALITY ASSURANCE PLAN 

2.1 PROJECT ORGANIZATION  

Specific project roles and responsibilities for monitoring activities are described in Table 2-1. 

Table 2-1. Project Roles and Responsibilities 

Personnel Responsibilities 

David Dinkuhn 

Parametrix 
Project Manager 
(360) 850-5319 
ddinkuhn@parametrix.com 

Oversees technical team performance to ensure 
successful accomplishment of the project objectives. 

Lara Linde 

Parametrix 
Task Manager/Field Sampler/Field 
Health and Safety Officer 
(360) 850-5332 
llinde@parametrix.com 

Reports directly to the Project Manager. Scopes and 
coordinates field effort; oversees day-to-day project 
activities; coordinates site access with property owner; 
conducts field sampling activities; coordinates sample 
deliveries to lab; ensures that all field sampling and 
handling procedures are followed and documented, and 
ensures that field quality assurance (QA) objectives are 
met. Reports to the Project Manager any deviations from 
the LTGMP. 

Walter Harvey 

Parametrix 
Alternate Field Sampler/Field Health 
and Safety Officer 
(360) 377-0014 

wharvey@parametrix.com 

Reports directly to the Task Manager. Ensures all project 
health and safety requirements are followed; conducts 
field sampling activities; coordinates sample deliveries to 
lab; reports to the Task Manager any deviations from the 
LTGMP. 

Lisa Gilbert 

Parametrix 
Data QA Manager 
(425) 458-6320 
lgilbert@parametrix.com 

Reports directly to Task Manager and works directly with 
laboratory QA manager. Reviews laboratory data; 
ensures chemical data quality; and performs QA 
evaluations of data. 

David Baumeister 

Prime Laboratory QA Manager 
Onsite Environmental, Inc. 
(425) 883-3881 
dbaumeister@onsite-env.com 

Works with Subcontract Laboratory QA Manager, Data 
QA Manager, and Task Manager to ensure that all 
laboratory QA objectives are met and data package 
QA/QC deliverables from the laboratory are correctly 
documented and reported.  

Mark Harris 

Subcontract Laboratory QA Manager 
Analytical Resources Inc. 
(206) 695-6200 
markh@arilabs.com 

Works with prime laboratory Data QA Manager and Task 
Manager to endure that subcontract laboratory QA 
objectives are met and data package QA/QC deliverables 
from the laboratory are correctly documented and 
reported. 

The Field Sampler will be responsible for the initial coordination of sampling and analysis 

activities with the analytical laboratory. The Data QA Manager may review laboratory 

procedures to establish that protocols for chemical analysis, quality assurance/quality control 

(QA/QC), and reporting are acceptable. The Data QA Manager will also act at the primary 

point of contact with the laboratory for any analysis or QA/QC issues arising during project 

completion. 

mailto:ddinkuhn@parametrix.com
mailto:llinde@parametrix.com
mailto:wharvey@parametrix.com
mailto:lgilbert@parametrix.com
mailto:dbaumeister@onsite-env.com
mailto:markh@arilabs.com
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The Field Sampler will be responsible for coordinating daily sampling and analysis activities 

with the project laboratory and for notifying the laboratory of sample delivery, ensuring 

samples are packaged properly for transportation and delivering samples to the laboratory. 

The Data QA Manager will assess data quality by conducting data review/verification, and 

validation, as needed. 

2.2 SPECIAL TRAINING AND CERTIFICATION 

All personnel conducting sampling activities on the Site must be 40-hour Hazardous Waste 

Operations and Emergency Response (HAZWOPER) trained per 29 CRF 1910.120 and be 

current with their annual 8-hour refresher course. 

All personnel working at the Site will be briefed on potential site hazards, health and safety 

procedures, and sampling procedures. Following completion of this training, all personnel 

will be required to sign an acknowledgement form verifying that they have completed the 

task-specific training contained within the site specific Health and Safety Plan (Appendix A). 

2.3 SAMPLING DOCUMENTATION AND RECORDS 

The sampling records provided in Table 2-2 will be maintained for the project. 

Table 2-2. Sampling and Sample Handling Records 

Record Use Responsibility/Requirements 

Field Notebook Record significant events and 
observations. 

Maintained by field sampler/geologist; 
must be bound; all entries must be 
factual, detailed, objective; entries must 
be signed and dated. 

Sampling Field 
Data Sheet 

Provide a record of each sample 
collected (Appendix B). 

Completed, dated, and signed by 
sampler; maintained in project file. 

Sample Label Accompanies sample; contains 
specific sample identification 
information. 

Completed and attached to sample 
container by sampler. 

Chain-of-Custody 
Form 

Documents chain-of-custody for 
sample handling (Appendix B). 

Documented by sample number. 
Original accompanies sample. 

Chain-of-Custody 
Seal 

Seals sample shipment container 
(e.g., cooler) to prevent tampering or 
sample transference. 

Completed, signed, and applied by 
sampler at time samples are 
transported. 

Sampling and 
Analysis Request 

Provides a record of each sample 
number, date of collection/transport, 
sample matrix, analytical parameters 
for which samples are to be 
analyzed. 

Completed by sampler at time of 
sampling/transport; copies distributed to 
laboratory project file. 

2.3.1 Field Notebook and Field Data Sheets 

A bound field notebook and/or field data sheets (Appendix B) will be maintained to provide 

daily records of significant events and observations that occur during field investigations. All 

entries are to be made in waterproof ink, signed, and dated. Pages of the field notebook are 

not to be removed, destroyed, or thrown away. Corrections will be made by drawing a single 

line through the original entry (so that the original entry can still be read) and writing the 

corrected entry alongside. The correction will be initialed and dated. Most corrected errors 

will require a footnote explaining the correction. 
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If an error made on a document is assigned to one person, that individual may make 

corrections simply by crossing out the error and entering the correct information. The 

erroneous information should not be obliterated. Any error discovered on a document should 

be corrected by the person who made the entry. 

All field logs and forms will be retained in the project files. 

2.3.2 Photographs 

All photographs taken of field activities will be documented with the following information 

noted in the field notebook: 

 Date, time, and location of photograph taken. 

 Description of photograph taken. 

 Reasons photograph was taken. 

 Viewing direction. 

Digital photographs will be reviewed in the field to assess quality and need to reshoot the 

photograph. For non-digital photographs, the photographer will review the photographs or 

slides when they return from developing, and compare them to the log, to ensure that the log 

and the photographs match. 
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3. QUALITY ASSURANCE/QUALITY CONTROL 

Quality Assurance/Quality Control (QA/QC) checks consist of measurements performed in 

the field and the laboratory. 

3.1 FIELD METHODS 

Table 3-1. Guidelines for Minimum QA/QC Samples for Field Sampling 

Field 

Media Field Duplicate Trip Blank Equipment Blank 

Groundwater 1 per 20 samples 
per analysis. 

1 per cooler containing water 
volatile organic compounds 
(VOCs) samples. 

1 per 20 samples 
(per non-disposable 
equipment type). 

3.1.1 Field Duplicates 

A minimum of one blind field duplicate will be analyzed per 20 samples. Field duplicates 

will be collected following field samples. Duplicate samples will be coded so the laboratory 

cannot discern which samples are field duplicates. 

3.1.2 Trip Blanks 

A trip blank shall accompany each cooler containing groundwater samples for VOCs 

analysis. The trip blank shall be obtained from the laboratory or will be made by filling the 

appropriate sample containers with certified analyte-free deionized water. Trip blanks will be 

analyzed for VOCs with the field samples. 

3.1.3 Equipment Blanks 

One equipment blank will be collected per 20 samples when non-disposable equipment is 

used for sampling. Equipment blanks will be collected by capturing deionized water rinsed 

over (or through) sampling equipment after decontamination. Equipment blanks will be 

analyzed for the same constituents as the field samples. 

3.2 LABORATORY QA/QC METHODS 

Specific procedures and frequencies for laboratory QA procedures and Quality Control (QC) 

analyses are detailed in the laboratory’s QA Plan and standard operating procedures (SOPs) 

for each method. QC analyses will be performed by the laboratory according to their 

Ecology-approved SOPs. 

3.3 FIELD INSTRUMENT/EQUIPMENT CALIBRATION, INSPECTION, AND 
MAINTENANCE 

The types of field instruments and equipment that are anticipated to be used during sampling 

include, but are not limited to: 

 Photoionization detector (PID). 

 Multi-parameter water quality meter. 
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Equipment maintenance will be performed according to manufacturers’ specifications by the 

equipment supplier. Field personnel will be responsible for inspection and calibration of field 

equipment. An equipment user’s manual will be provided to all field personnel working with 

the equipment. All equipment will be inspected and calibrated prior to use. The results of 

calibration, as well as any problems encountered and corrective actions, will be documented 

in the field notebook. 

3.4 INSPECTION/ACCEPTANCE OF SUPPLIES AND CONSUMABLES 

Field supplies such as sample containers and trip/rinsate blank water shall be obtained from 
reputable suppliers and shall be certified analyte free. Records of certification shall be kept by 
the laboratory (for laboratory-supplied supplies) or by Parametrix in the project file. 
Sampling spoons and bowls shall be food-grade and shall be purchased new. 
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4. LONG-TERM GROUNDWATER MONITORING PROGRAM 

The monitoring program will consist of two parts: installation and development of an 
additional monitoring well (MW) and the long-term groundwater monitoring. Both activities 
are described in detail in the following sections. 

4.1 MONITORING WELL INSTALLATION 

At Ecology’s request, the City will install and develop one additional groundwater 
monitoring well to add to the existing monitoring well network at the Site prior to the 
beginning of the long-term monitoring period. This well will be installed to replace MW-20 
at the location shown on Figure 5. MW-20R will provide more complete coverage of 
downgradient groundwater conditions and will establish a conditional point of compliance.  

4.1.1 Monitoring Well Construction  

Prior to drilling, a utility locate will be performed to ensure utilities will be not be impacted 
by drilling activities. MW-20R will be installed to a depth of 15 feet below ground surface 
(bgs) using a hollow stem auger drill rig (or equivalent direct push/hollow stem auger 
combination) by a Washington State licensed driller. The diameter of the borehole is 
expected to be approximately 8 inches to facilitate installation of a 2-inch diameter well. 
During the well installation, soils will be sampled continuously, logged using the Unified Soil 
Classification System (USCS) on a field log (Appendix B), and screened using a 
photoionization detector (PID) for the presence of volatile organics. No soil samples will be 
collected for chemical analysis.  

The well casing will be constructed of 2-inch diameter polyvinyl chloride (PVC) with the 
bottom 10 feet consisting of a 0.010-inch slot screen or equivalent. A sand pack (10/20 silica 
sand or equivalent) will be installed surrounding the well screen in addition to 2 feet above 
the top of the screen. The surface completion will consist of a flush monument with a locking 
cap. Cuttings will be contained within drums and staged at the site until disposal can be 
arranged. The elevation of the top of the new well casing will be surveyed using the same 
elevation datum as the existing wells. 

Washington Administrative Code (WAC) 173-160, Minimum Standards for Construction and 
Maintenance of Wells, will be followed during the drilling, installation, and construction of 
MW-20R. 

4.1.2 Well Development 

Development will be accomplished by surging and over pumping to clear fines from the 
formation and the sand pack after a 24 hour period of inactivity to allow the grout or 
bentonite chip seal to set. An inertial lift pump fitted with a surge block and length of tubing 
will be placed in the well and temporarily attached to an electrically operated actuator to 
produce the pumping motion needed to discharge water. Development will be complete when 
the water evacuated equals a turbidity of equal to or less than 10 nephelometric turbidity units 
(NTUs). The 10 NTU criteria is based on the Environmental Protection Agency (EPA) 
sampling guidelines (EPA 2002). Water collected from the development will be containerized 
at the site and will be disposed of by a vactor truck at the City’s Wastewater Treatment Plant 
(WWTP). 

Following the installation and development, MW-20R will be allowed to sit for a minimum 
of 24 hours prior to sampling so that undisturbed water can enter the well column. MW-20R 
will be surveyed with an accuracy of plus or minus 0.1 foot horizontally and plus or minus 
0.01 foot vertically following installation. 
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4.2 LONG-TERM MONITORING 

Eleven lower yard wells (MW-4R, MW-9R, MW-10R, MW-11, MW-13R, MW-20R, 

MW-21R, MW-22R, MW-25, MW-26R, and MW-27) shown on Figure 5 will be monitored 

for an initial period of 4 years on a semi-annual basis to monitor to assess both wet and dry 

conditions. Following the initial 4 years of monitoring, 1 year of quarterly monitoring will 

occur at the same wells for a total of 5 years of monitoring. Rationale for the selected wells is 

described in Table 4-1. 

Table 4-1. Long-Term Monitoring Location Rationale 

MW-4R Hot spot monitoring near the center of the Site 

MW-9R Hot spot monitoring near the center of the Site 

MW-10R Hot spot monitoring near the center of the Site 

MW-11 Monitoring south and southwestern extent of plume  

MW-13R Monitoring eastern extent of plume and conditional point of compliance 

MW-20R Monitoring western extent of plume and conditional point of compliance 

MW-21R Monitoring north and northwestern extent of plume and conditional point of compliance 

MW-22R Monitoring northeastern extent of plume and conditional point of compliance 

MW-25 Monitoring south and southeastern extent of plume and conditional point of compliance 

MW-26R Monitoring north and northeastern extent of plume and conditional point of compliance 

MW-27 Off-site location monitoring downgradient conditions and conditional point of compliance 

The three upper yard wells (MW-16R, MW-18R, and MW-19R) will not be monitored since 

COCs were not detected above cleanup levels in these wells during four consecutive rounds 

of monitoring (Parametrix 2012). 

4.2.1 Time-Series Water Levels 

At the beginning of each sampling event, depths-to-groundwater will be collected at eleven 

lower yard wells in accordance with SOPs in Appendix C. Data from the time-series water 

level collection will be used to generate a potentiometric surface map for each monitoring 

event (Section 10). 

4.2.2 Groundwater Monitoring and Sampling 

Groundwater samples will be collected at each of the eleven locations shown in Figure 5 

using a peristaltic pump and low flow purging methods through a multi-parameter water 

quality meter to monitor field parameter stabilization. Appendix C outlines SOPs for the 

groundwater sampling. A peristaltic pump was selected since the majority of the existing 

wells have an internal diameter of 1/2 inch. New disposable polyethylene tubing will be used 

at each sample location.  

The measured purging and sampling flow rate shall be 0.5 liters per minute or less. Water 

quality parameters will be measured during sampling; purging shall be considered complete 

when the criteria shown in Table 4-2 are met over at least three 3- to 5-minute monitoring 

periods. A minimum of five sets of field parameters must be recorded prior to sample 

collection. Samples requiring field filtration will be collected using a 0.45 micron (µm) 

disposable in-line groundwater filter. 
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Table 4-2. Purging Stabilization Criteria 

pH +/- 0.1 standard unit 

Specific Conductance (conductivity) +/- 3 percent 

Oxidation-Reduction Potential (ORP) +/- 10 millivolts (mV) 

Turbidity +/- 10 percent (when greater than 10 NTUs) 

Dissolved Oxygen (DO) +/- 10 percent 

4.2.3 Monitoring Analyses 

Table 4-3 summarizes the analytical program for the long-term monitoring at the Site. 

Table 4-3. Groundwater Sample Analyses 
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MW-4R X X X X – – X X X 

MW-9R X X X X X X X X X 

MW-10R X X X X – – X X X 

MW-11 X X X X – – X X X 

MW-13R X X X X – – X X X 

MW-20R X X X X – – X X X 

MW-21R X X X X – – X X X 

MW-22R X X X X – – X X X 

MW-25 X X X X – – X X X 

MW-26R X X X X – – X X X 

MW-27 X X X X – – X X X 

a  
Nitrate, sulfate, alkalinity, chloride. 

b
  Field filtered through 0.45 µm disposable groundwater filter. 

4.3 DECONTAMINATION PROCEDURES 

Decontamination of reusable equipment is not anticipated, however, if decontamination of 

non-disposable tools and equipment is required, it will be conducted prior to each sampling 

event and between each sampling location. Appendix C describes the SOP for 

decontaminating reusable field equipment.  

For decontamination of larger tools and equipment, such as push-probe rods, a high-pressure, 

hot water washer, or similar device will be used. Loose soil materials will be removed from 

equipment using a “dry” decontamination technique consisting of the removal of loose soil 

using a shovel or brush. 
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4.4 INVESTIGATION DERIVED WASTE 

Investigation-derived waste (IDW) from monitoring well installation, development, and 

sampling activities will be containerized on-site in 55-gallon drums. All drums will be 

labeled indicating date filled, content, location, company, and a unique identification number. 

Waste soils from the well installation will be managed by the City of Bremerton and purge 

water from the well development and sampling will be collected periodically and disposed of 

at the City’s WWTP via vactor truck. 

All disposable sampling materials and personal protective equipment, such as disposable 

coveralls, gloves, and paper towels used in sample processing, will be placed inside 

polyethylene bags or other appropriate containers. Disposable materials will be placed in a 

refuse container and disposed of as solid waste. 
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5. SAMPLE HANDLING AND CUSTODY 

5.1 SAMPLE IDENTIFICATION AND LABELING 

Each sample collected at the site will be pre-assigned an identification code using the 

sampling site followed by other specific information describing the sample. The sample 

numbering convention is shown in Table 5-1. 

Table 5-1. Sample Numbering Convention 

Site CHEV = Former Chevron Property  

Matrix GW = Groundwater  

Sampling Station MW04 = Monitoring Well 4 

Sample Type/Sample Depth 0110 = Field sample collected at a depth of 11.0 feet. 

1100 = Field duplicate collected at a depth of 11.0 foot. 

Example: CHEV-GW-MW04-0120 = Groundwater sample collected from monitoring well MW04 at a depth of 12.0 feet. 

5.2 SAMPLE STORAGE, PACKAGING, AND TRANSPORTATION 

Samples will be placed in a cooler and held at approximately 4 degrees Celsius (C) until they 

are received by the analytical laboratory. Samples which are routinely delivered to the 

laboratory on the same day as collection may not have sufficient time to chill to 4 degrees C. 

Upon sample receipt, the laboratory will comply with storage temperatures and maximum 

holding times required for the specific analyses to be performed (Table 5-2). 

Table 5-2. Sample Storage Temperatures and Maximum Holding Times for Sample Analyses 

Sample Analysis Container and Preservation Holding Time 

Gasoline/BTEX 3 x 40 ml HCl preserved vials
b
  14 days 

Diesel and lube oil range organics 2 x 500 ml HCl preserved amber 14 days 

Nitrate
 

500 ml unpreserved poly 48 hours 

Sulfate 500 ml unpreserved poly 28 days 

Alkalinity 500 ml unpreserved poly 14 days 

Chloride 500 ml unpreserved poly 28 days 

Dissolved methane 3 x 40 ml HCl preserved vials
b 

14 days 

Total and dissolved metals 
(lead and manganese) 

1 – 500 ml HNO3 preserved poly 

1 – field filtered 500 ml HNO3 preserved poly 

6 months 

Total ferrous iron
a 

250 ml unpreserved amber
a 

24 hours 

ml = milliliters, HCl = hydrochloric acid, HNO3 = nitric acid 

a
 Subcontracted to Analytical Resources Inc. 

b
 Zero headspace 

Samples will be hand delivered or couriered to Onsite Environmental Inc. (Onsite) for 

analysis. Total ferrous iron will be subcontracted to Analytical Resources Inc. (ARI). Because 

of short holding times for the total ferrous iron, samples will be delivered directly to ARI 

rather than received by Onsite and sent to ARI. Generally, sample collection will be avoided 

on Fridays; however, if it is necessary to collect samples on a Friday or a day prior to a 
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holiday, each laboratory will be contacted ahead of time to verify whether they will accept 

samples. If a laboratory will not receive samples on a specified date, the sample collection 

date(s) will be altered to meet sample receiving requirements.  

A standard 10-day turnaround time for the sample results will be requested along with 

Ecology Environmental Information Management (EIM) electronic data deliverables (EDDs). 

5.3 SAMPLE CUSTODY 

The chain-of-custody procedures used for this project will provide an accurate written or 

computerized record that can be used to trace the possession of each sample from the time 

each is collected until the completion of all required analyses (Appendix B). A sample is in 

custody if it is in any of the following places: 

 In someone’s physical possession. 

 In someone’s view. 

 In a secured container. 

 In a designated secure area. 

The following information will be provided on the chain-of-custody form: 

 Sample identification numbers. 

 Matrix type for each sample. 

 Analytical methods to be performed for each sample. 

 Number of containers for each sample. 

 Sampling date and time for each sample. 

 Names of all sampling personnel. 

 Signature and dates indicating the transfer of sample custody. 

All samples will be maintained in custody until formally transferred to the laboratory under a 

written chain-of-custody. Samples will be kept in sight of the sampling crew or in a secure, 

locked vehicle at all times. Samples that leave the custody of field personnel will be sealed by 

placing a signed and dated custody seal across the seam of the shipping container. 
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6. LABORATORY ANALYTICAL METHODS 

All samples will be submitted to a commercial analytical laboratory certified by Ecology to 

perform the required analyses. The selected laboratory for the project is Onsite located in 

Redmond, Washington. Total ferrous iron samples will be subcontracted by Onsite to ARI 

located in Tukwila, Washington.  

Laboratory reporting limits will be verified prior to analysis to ensure that, at a minimum, 

reporting limits for each analyte are equal to or lower than Model Toxics Control Act 

(MTCA) Method A cleanup levels for groundwater. Matrix interferences may make it 

impossible to achieve the desired reporting limits and associated QC criteria. In such 

instances, the laboratory shall report the reason for noncompliance with QC criteria or 

elevated detection limits. 

Project related detection and quantitation limits are listed in Table 6-1. 

Table 6-1. Laboratory Detection and Quantitation Limits 

Analyte Analytical Method Units MDL PQL 

Gasoline NWTPH-Gx µg/l 7.19 100 

Benzene EPA 8021B µg/l 0.116 1.0 

Toluene EPA 8021B µg/l 0.129 1.0 

Ethylbenzene EPA 8021B µg/l 0.134 1.0 

m,p-Xylene EPA 8021B µg/l 0.127 1.0 

o-Xylene EPA 8021B µg/l 0.117 1.0 

Diesel NWTPH-Dx mg/l 0.0712 0.25 

Lube Oil NWTPH-Dx mg/l 0.144 0.40 

Nitrate EPA 353.2 mg/l 0.00381 0.050 

Sulfate ASTM D516-02 mg/l 0.237 5.0 

Alkalinity EPA 310.2 mg/l 7.46 10 

Chloride SM4500-ClE mg/l 0.499 2.0 

Dissolved Methane EPA 8015B µg/l 0.0584 0.50 

Total Lead EPA 200.8 µg/l 0.228 1.1 

Dissolved Lead EPA 200.8 µg/l 0.0455 1.0 

Dissolved Manganese EPA 200.8 µg/l 0.0815 10 

Total Ferrous Iron
a 

SM3500 FeD mg/l 0.003 0.04
b 

a 
Subcontracted analysis to Analytical Resources Inc. (ARI). 

b 
Value is the laboratory reporting limit. 

MDL = method detection limit 

µg/l = micrograms per liter) 

mg/l = milligrams per liter 

PQL = practical quantitation limit 
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7. DATA MANAGEMENT 

The objectives of data management are to ensure that large volumes of information and data 

are technically complete, accessible, and efficiently handled when received from the field and 

the laboratory.  

7.1 FIELD DATA 

The original hard (paper) copies of all field notes and laboratory reports will be stored in the 

project file. Photocopies of these documents should be prepared for working copies as 

needed. 

Field data should be recorded in bound notebooks or individual sampling sheets. The field 

team members should review the field data for completeness prior to placing it in the files. 

7.2 LABORATORY DATA 

The laboratory data reports will be archived in the project files. The electronic data will be 

incorporated into Excel spreadsheets and archived on electronic media and placed in the 

project file. An electronic laboratory data submittal consistent with the requirements of 

Ecology’s EIM system will be submitted with each report and archived in the project file. 



Former Chevron Property Long-Term Groundwater Monitoring Plan  
City of Bremerton 

 

January 2013 │ 233-1896-107 8-1 

8. DATA VERIFICATION AND VALIDATION 

Techniques for data verification and validation will be in accordance with the Guidance on 

Environmental Data Validation and Verification (EPA 2001). 

8.1 DATA REVIEW, VERIFICATION AND VALIDATION 

Analytical data will be reviewed by the Laboratory QA Officer to assure that the 

method-specific QC objectives have been met. These reviews will identify the occurrence of 

deficiencies in time to take corrective action. If the required QC objectives are not met after 

the corrective action is performed, the Task Manager will be notified by the laboratory before 

data submittal. The Task Manager and Data QA Manager will determine if additional 

corrective action should be taken, such as re-analysis, if applicable. All data packages 

provided by the laboratory will provide a summary of QC results adequate to enable 

reviewers to determine the quality of the data. 

The Data QA Manager is responsible for conducting checks for internal consistency, 

transmittal errors, and for adherence to the field and laboratory QC elements. The Data QA 

Manager will review the data package submitted by the laboratory to ensure that 

documentation has been provided, appropriate QC checks have been performed, that 

appropriate corrective actions have been taken, and that the data is valid and useable. The 

Data QA Manager will also determine the potential effects of any deviations or corrective 

actions on the suitability of the data. 

8.2 VERIFICATION AND VALIDATION METHODS 

The Data QA Manager will review the following: 

 Chain-of-custody documentation. 

 Holding times. 

 Equipment/trip blank results. 

 Field Duplicate results. 

 Method blank results. 

 Compliance with project data quality indicators (DQIs); i.e. precision, accuracy, bias, 

sensitivity, completeness, compatibility, and representativeness. 

A limited review (minimum 20 percent) of the following laboratory QC data results will be 

conducted: 

 Laboratory material sources/material sources data (MS/MSD) and/or matrix duplicate 

results. 

 Laboratory surrogate recoveries. 

 Laboratory check samples. 

If, based on this limited review, the QC data results indicate potential data quality problems, 

further evaluations will be conducted. 
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8.3 RECONCILIATION AND USER REQUIREMENTS 

The Data QA Manager will prepare a technical memorandum for each data package 

describing the results of the data review and describing any qualifiers that were added to the 

data. The technical memorandum will include recommendations on whether additional 

actions such as re-sampling are necessary. The technical memorandum will be submitted with 

the technical report. 
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9. SCHEDULE 

The project schedule is provided below in Table 9-1. At the completion of each sampling 

event, a technical memorandum will be prepared and submitted presenting the groundwater 

results. A 5-year summary monitoring report will be prepared at the end of the initial 5-year 

monitoring period. 

Table 9-1. Schedule 

Work Element Complete or Submitted By 

Long Term Groundwater Monitoring Program Finalized January 2013 

First Year Semi-Annual Sampling
 

Winter – January 2013 

Summer – July 2013 

Second Year Semi-Annual Sampling
 

Winter – January 2014 

Summer – July 2014 

Third Year Semi-Annual Sampling
 

Winter – January 2015 

Summer – July 2015 

Fourth Year Semi-Annual Sampling
 

Winter – January 2016 

Summer – July 2016 

Fifth Year Quarterly Sampling
 

Fall – October 2016 

Winter – January 2017 

Spring – April 2017 

Summer – July 2017 

Draft 5-Year Summary Monitoring Report August 2017 

Final 5-Year Summary Monitoring Report Within 60 days of receipt of 
Ecology comments to Draft 5-Year 
Summary Monitoring Report 
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10. REPORTING 

A short two-page technical memorandum will be prepared at the conclusion of each sampling 

effort. The technical memoranda will include the following and will be organized in a similar 

format to the Former Chevron Property Performance Groundwater Monitoring Results 

technical memorandum dated January 13, 2012 (Parametrix 2012): 

 Dates and locations of groundwater sample collection. 

 Copies of field forms. 

 Table of final water quality parameters at each location sampled. 

 Copies of all laboratory reports for each monitoring event. 

 Water level and flow direction figure with concentrations. 

 Table of laboratory results. 

 Data validation technical memorandum. 

 General summary of results for the monitoring period. 

Each technical memorandum will be submitted to Ecology for informational purposes and 

will not require Ecology review or comment. It will be submitted to Ecology within 6 weeks 

of receipt of the laboratory results. In addition, the Ecology EIM data for the site will be 

perpetually updated as electronic EIM information becomes available. 

At the conclusion of the 5-year monitoring period, a summary monitoring report will be 

prepared for the site to evaluate the initial monitoring period. The summary report will 

include similar information as technical memoranda and will also include: 

 Brief history of the site and the development of the long-term monitoring program. 

 Overall evaluation of the results of the 5-year monitoring period to determine 

whether the expected reduction in contaminants has occurred during the 5-year 

timeframe.  

 Recommendations for alteration to long term monitoring program. This may include, 

but is not limited to, reduction or addition of monitoring locations or analytes. 

The 5-Year Summary Report will be submitted to Ecology for review and comment within 

three months of the final sample collection. Following the Ecology review and comment 

period, updates to the long-term monitoring program may be necessary. 
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1. INTRODUCTION 

The City of Bremerton (City) has contracted Parametrix to provide environmental 

consultation for conducting long-term groundwater monitoring activities at the Former 

Chevron Property, located at 1310 Highland Avenue in Bremerton, Washington (Figure 1). 

The site, which formerly contained a bulk fuel distribution facility, was purchased by the City 

of Bremerton in 2005 for development as an addition to the adjacent Evergreen Park. 

This project Health and Safety Plan (HASP) presents project-specific health and safety 

requirements for environmental sampling. This project HASP is designed for use in 

conjunction with the Parametrix Health and Safety Manual (Parametrix 2003). 

This plan applies only to authorized employees of Parametrix, Inc. (employer). 

Federal (OSHA, 29 CFR Part 1910.120[b][1][iv] and [v]) and State of Washington (WAC 

296-62-3010[1][d] and [e]) regulations require that the employer provide relevant health and 

safety information, including but not limited to this Health and Safety Plan, to contractors, 

subcontractors or their representatives, and U.S. Department of Labor Occupational Safety 

and Health Administration (OSHA), U.S. Environmental Protection Agency (EPA), 

Washington Department of Labor and Industries, and Washington Department of Ecology 

personnel. 

However, any party other than Parametrix remains responsible for providing its own 

site-specific Health and Safety Plan that addresses its own site-specific activities, which may 

differ from those addressed in this HASP for Parametrix staff. Hence, Parametrix, Inc. 

assumes no responsibility or liability for the use or misuse of its HASP by such other party, 

its employees, agents, or subcontractors. Such other party must develop and implement its 

own Health and Safety Plan, and further ensure that the provisions and implementation of its 

Health and Safety Plan will smoothly interface with other HASPs in effect at this site. This 

project HASP is designed for use in conjunction with the Parametrix Health and Safety 

Manual (Parametrix 2003). 

This Health and Safety Plan has been prepared according to the following regulations and 

guidelines: 

 U.S. Department of Labor, Occupational Safety and Health Administration (OSHA 

March 6, 1989), Hazardous Waste Operations and Emergency Response; Final Rule, 

29 CFR Part 1910.120. 

 Washington Department of Labor and Industries (WISHA December 15, 1989, plus 

addenda), Hazardous Waste Operations and Emergency Response, WAC 296-62-300 

(Part P). 

 NIOSH/OSHA/USCG/EPA (October 1985), Occupational Safety and Health 

Guidance Manual for Hazardous Waste Site Activities. 

 U.S. Environmental Protection Agency (U.S. EPA November 1984; updated July 

1988), Standard Operating Safety Guides. 

Text taken verbatim from applicable regulations is shown in italics; for other text, citations to 

specific applicable regulations follow the text of this HASP, and are also provided in italics 

(example: OSHA, 29 CFR Part 1910.120; WAC 296-62-300). 
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1.1 DAILY SITE SAFETY MEETINGS 

Site safety meetings (pre-entry briefings) will be held before initiating any site activity (that 

is, before each day’s fieldwork), and at such other times as necessary, to ensure that 

employees are familiar with the provisions of this HASP. 

1.2 SCOPE OF WORK 

The long-term groundwater monitoring for this project will evaluate residual groundwater 

contamination. First, one additional monitoring well will be installed, developed, and 

sampled to assess conditions between MW-9R and MW-21R. Figure 2 shows the proposed 

new well location (MW-20R). 

A long-term groundwater monitoring plan was developed for the site which consists of four 

semi-annual sampling events followed by four quarterly events which will compose the fifth 

year of monitoring.  

1.2.1 Long-Term Monitoring Goals 

The primary goal of the long-term monitoring program is to meet the requirements of Model 

Toxics Control Act (MTCA) for the protection of human health and the environment and 

demonstrate a reduction in residual contaminants of interest.  
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2. HAZARD ASSESSMENT 

A hazard analysis was conducted for the subsurface and surface sampling to identify potential 

health and safety concerns. The results of the hazard analysis for the proposed site activities 

are presented in Table 2-1. The hazard analysis will be updated if additional project-related 

hazards are identified during remedial action. 

Table 2-1. Hazard Analysis for Project Activities 

Activity Hazard Mitigation 

Drilling 

Slips/Trips/Falls 

 Keep work areas free of debris, etc. 

 Clean-up work areas following completion of activities.  

 Watch for debris and other hazards that may be present from past 
site operations. 

 Follow required safety procedures. 

 Use proper illumination 

Flying Debris/Soil 
and Splashing 
Liquids 

 Wear safety glasses or other applicable eye protection. 

Overhead 

 Wear hardhat and steel toed footwear. 

 Know the location of drill emergency stop switch. 

 Maintain eye contact with driller. 

 Don’t move drill rig with mast up. 

Pinch Points 

 Identify pinch points prior to drilling. 

 Be aware of equipment location and body placement. 

 Know the location of drill emergency stop switch. 

 Maintain eye contact with driller. 

Noise  Wear earplugs during drilling. 

Falling Objects  Wear hardhat and steel toed footwear. 

Utility Contact 
 Perform a utility locate prior to drilling. 

 Keep at least three feet from utility markings. 

Heat or Cold Stress 

 Wear several layers of clothing during cold weather 

 Dress in cotton clothing. 

 Take frequent breaks to warm up in running vehicles during cold 
weather. 

 Take frequent breaks to cool down in the shade during warm 
weather. 

 Watch other workers on site for signs of heat or cold stress during 
the workday. 

Table Continues 
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Table 2-1. Hazard Analysis for Project Activities (Continued) 

Activity Hazard Mitigation 

Environmental 
Sampling 
(groundwater)  

Slips/Trips/Falls 

 Keep work areas free of debris, etc. 

 Cleanup work areas following completion of activities. 

 Watch for debris and other hazards that may be present from past 
site operations. 

 Follow required safety procedures. 

Flying Debris/Soil 
and Splashing 
Liquids 

 Wear safety glasses or other applicable eye protection 

Working Around 
Water 

 Use buddy system. 

 Wear shaded safety glasses to reduce glare from water. 

 Do not enter or work over water unless wearing a personal floatation 
device 

Contact with 
Contaminated Media 
and Preservatives 

 Collect and handle samples wearing appropriate personal protective 
equipment (PPE). 

 Employ proper shipping and packing procedures. 

Cuts/Abrasions 

 Use proper cutting tools. 

 Be careful with sharp objects. 

 Do not cut towards yourself. 

 Conduct sampling using proper operation of the sampling 
equipment. 

 Use colorimetric tube breaker when possible 

Overhead 

 Wear hardhat and steel toed footwear. 

 Maintain eye contact with driller and other heavy equipment 
operators. 

Lifting 
 Use proper lifting equipment and techniques when moving 

equipment, tools, drums, etc. 

Parametrix has conducted several investigations at this site. The most recent investigations 

describe subsurface contamination at lower yard locations of the site. Parametrix personnel 

will be observing drilling and well installation, developing monitoring wells, and collecting 

groundwater samples at several locations. Precautions will be taken by all persons conducting 

activities at the site to minimize exposure to potential chemicals of concern. (See Tables 2-2 

through 2-5 on pages 2-3 and 2-4). 
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Table 2-2. Hazardous Media 

Media Present 

Liquid Yes 

Solid Yes 

Sludge No 

Gas/Vapor Yes 

Other No 

 

Table 2-3. Hazardous Material Type 

Material Type Present 

Corrosive No 

Volatile Yes 

Carcinogenic Yes 

 

Table 2-4. Hazardous Materials Characteristics 

Material Type Present 

Ignitable Yes 

Reactive No 

Other No 
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Table 2-5. Potential Chemicals of Concern 

Substance PEL 
a.b.c

 Routes of Exposure 
d,e,f

 Acute Exposure Symptoms 
d,e,f

 
Odor 

Threshold
 d,e,f

 

PRIMARY PRODUCTS 

Gasoline 300 ppm † Inhalation; skin and/or 
eye absorption; ingestion 

Irritation of mucous membranes. 
Stimulation followed by depression of 
central nervous system; dizziness, 
headache, and in-coordination. In 
more severe exposures, anesthesia, 
coma, and respiratory arrest. 

0.25 ppm 

Diesel Oil – Sin and/or eye contact, 
ingestion 

Irritation of mucous membranes and 
skin, diarrhea. 

Data not 
available 

Motor Oil Not 
available 

Dermal, inhalation Dermatitis, moderate irritation of nose 
and throat. 

Not available, 
unpleasant 

PRODUCT COMPONENTS 

Benzene* 1 ppm Inhalation, skin 
absorption, ingestion, 
skin and/or eye contact 

Dizziness, excitation; skin pallor 
followed by flushing, weakness, 
headache, breathlessness, chest 
constriction, coma and possible death, 
carcinogen. 

4.68 ppm 

Toluene 100 ppm Inhalation, skin 
absorption, ingestion, 
skin and/or eye contact 

Irritates eyes and upper respiratory 
tract. Vapor causes dizziness, 
headache, anesthesia, respiratory 
arrest. Liquid irritates eyes and 
causes drying of skin. If aspirated, 
causes coughing, gagging, distress 
and rapidly developing pulmonary 
edema. If ingested causes vomiting, 
griping, diarrhea, depressed 
respiration. 

0.17 ppm 

Xylenes 100 ppm Inhalation, skin 
absorption, ingestion, 
skin and/or eye contact 

Headache or dizziness. Liquid irritates 
eyes and skin. Inhalation of liquid 
causes severe coughing, distress, and 
rapidly developing pulmonary edema. 
Ingestion causes nausea, vomiting, 
cramps, headache, and coma. Can be 
fatal; kidney and liver damage can 
occur. 

0.05 ppm 

Ethyl 
Benzene 

100 ppm Inhalation, ingestion, skin 
and/or eye contact 

Inhalation causes nose irritation, 
dizziness, depression. Moderate injury 
to eye with corneal injury possible. 
Irritates skin and may cause blisters. 

140 ppm 

Lead 0.05 mg/m
3
 Inhalation, ingestion, skin 

and/or eye contact 
Lassitude, insomnia, pallor, eye 
“grounds”, weight loss, anorexia, 
abdominal pain. 

Not available 

†  Parts per Million (ppm) 

* Known or Suspected Human Carcinogen 

a American Conference of Government Industrial Hygienists, 1987. Threshold Limit Values and Biological Exposure Indices for 1987-1988. 

b Occupational Safety and Health Administration; 1989. Air contaminants; Final Rule. Federal Register Vol. 54 pp 2331 to 2983. 

c  California Code of Regulations, Title 8, Section 5155 Table AC-1. 

d.  National Institute for Occupational Safety and Health, 1985. Pocket Guide to Chemical Hazards, September. Publication No. 85-144. 

e  Sax, N.I. Dangerous Properties of Industrial Materials, 6th ed. VanNostrand Reinold Company, Inc., New York, 1985. 

f  U.S. Coast Guard, 1987. Chemical Hazard Response Information System (CHRIS) Volumes I and II, Commandant Instruction M. 16465. 12A. 
November 17. 
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3. PERSONAL PROTECTIVE EQUIPMENT 

Based on available chemical information for the project sites, Level C or D PPE will be 

required while conducting field activities. This level of protection generally includes: 

Level D for Monitoring Activities: 

 Steel-toe/shank leather or rubber boots. 

 Nitrile surgical weight gloves to be used as inner gloves. 

 Work gloves, nitrile gloves, or equivalent, to use as outer gloves, as needed. 

 Hardhat. 

 Safety glasses or goggles for general site work. 

 Hearing protection for all activities in areas where heavy machinery is being 

operated. 

Additional information on PPE is presented the Parametrix Health and Safety Manual 

(Parametrix 2003) and Standard Operating Procedure HS-002, Appendix B of this document. 

At least one first aid kit and cellular phone will be available on-site in the company vehicle 

during sampling activities. 

Table 3-1. Site Safety Hazards and Precautions 

Areas of Concern Hazard Potential Precautions 

Oxygen Deficiency None  

Radiation None  

Toxic Compounds 

General: Gasoline, Diesel, 
Kerosene, Motor Oil, Lead 

Specific: Benzene, Xylene, 
Toluene, Ethyl Benzene, 
Lead, Arsenic, Cadmium, 
Chromium, PCBs, and TCE 

Low-Moderate 

Monitor breathing zone with photoionization 
detector; downwind monitoring. If breathing 
zone concentrations reach or exceed 
10 ppm, don Level C protection. Have 
respirators on hand with organic vapor/acid 
gas cartridges on standby. 

Control visible dust with water spray. 

Skin/Eye Contact Medium 
Tyvek, gloves, chemical resistant or 
neoprene safety boots, safety glasses. 

Heat Stress  Medium 
Frequent rest periods (every 30 minutes at a 
minimum), liquid refreshments. 

Biological Hazards None suspected  

Falling Objects Low Hard hat, safety boots. 

Mechanical Equipment Moderate 
Watch for and avoid trucks, cars, and heavy 
equipment operating in vicinity of 
excavation. Set up safety cones. 

Falls Low-Moderate 
Watch for slip and trip hazards; stand back 
from the edge of excavated areas. 

Confined Spaces Low 
Do not enter trenches, excavations, pits, or 
vaults. 

Noise Low-Moderate Use ear plugs or ear muffs. 
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3.1 AIR MONITORING 

The following sections describe the air monitoring protocols for sampling activities. All air 

monitoring and instrumentation calibration data will be recorded in daily field logs. Air 

monitoring instruments will be calibrated and maintained in accordance with the 

manufacturer’s specifications. 

3.1.1 Monitoring Well Drilling  

Air monitoring with a photoionization detector (PID) will be conducted during monitoring 

well drilling to determine potential personnel exposure to hazardous airborne contaminants. 

Monitoring for airborne particulates (dust) will be conducted visually. Action levels for 

potential contaminants of concern are shown in Table 3-2. 

Table 3-2. Air Monitoring and Action Levels 

Exposure Method 
Monitoring 
Description 

Action 
Level Actions 

Screening 
for organic 
and 
inorganic 
vapors 

PID 
a
 A PID will be 

used to assess 
potential 
exposures to 
organic vapors 

>10 ppm 
b
 

sustained for 
5 minutes 

>50 ppm 
sustained for 
5 minutes 

 Terminate operation and move 
upwind. 

 Ventilate area, as needed. 

 Investigate cause. 

 Upgrade to Level C Respirator with 
organi c vapor/HEPA

c
 cartridge. 

 Contact Project Manager for further 
direction if either action level is 
exceeded. 

Airborne 
Particulates 

Visuals Exposure to 
airborne 
particulates 
(dust) will be 
assessed 
visually 

Visible Dust  Control with water spray. 

 Upgrade to level C respiratory 
protection with HEPA cartridge. 

a PID = Photoionization Detector. 

b ppm = parts per million. 

c HEPA = high efficiency particulate air  

If a change in conditions (i.e., odor, etc.) indicates a need to upgrade personal protective 

equipment (PPE), the Parametrix Project Manager or Technical Lead will be notified 

immediately. The situation will be reviewed and evaluated by the Project Manager or 

Technical Lead, with input as needed from the Corporate Health and Safety Manager, Sheila 

McConnell. 

Only those employees working in direct contact with contaminants will be monitored for 

potential exposure. If any conditions or monitoring shows those employees having potential 

exposure, the monitoring plan will be re-evaluated, and other employees may be added for 

monitoring. The Project Manager will be notified with questions or adjustments to air 

monitoring procedures. 
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Table 3-3. Exposure Concentrations for Potential Chemicals of Concern 

Analyte 
Threshold Limit Value/ 

Permissible Exposure Limit 
Immediately Dangerous to 

Life and Health 

Benzene 0.1 ppm 
a
 500 ppm 

Ethylbenzene 100 ppm 800 ppm 

Toluene 100 ppm 500 ppm 

Xylene  100 ppm 900 ppm 

Lead 0.050 mg/m
3 b

 100 mg/m
3
 

Benzo(a)pyrene 0.2 mg/m
3
 80 mg/m

3
 

Source: EPA, 2005 (www.epa.gov) 

a ppm = parts per million  

b mg/m
3
 = milligrams per cubic meter  
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4. MEDICAL SURVEILLANCE AND TRAINING 

4.1 MEDICAL SURVEILLANCE 

Per Parametrix, Inc. policy, all employees conducting on-site field activities must participate 

in a medical surveillance program designed to determine their fitness for working in 

hazardous environments. Records of each employee’s medical testing are reviewed by the 

Corporate Health and Safety Officer and filed in the employee’s individual personnel file. 

The frequency of medical exams will be determined by the Corporate Health and Safety 

Officer, in consultation with Virginia Mason Occupational Medicine Clinics and in 

accordance with guidelines provided in 29 C.F.R. 1910.120(f) and WAC 296-62-3050. 

4.2 TRAINING 

Per Parametrix, Inc. policy, all field team members have received health and safety training, 

according to the regulations listed below: 

 Minimum of 40 hours training, or acceptable equivalent. WAC 296-62-3040(2). 

 A minimum of three days actual field experience, under the direct supervision of a 

trained, experienced supervisor. WAC 296-62-3040(2). 

 All employees covered by the above receive eight hours of refresher training 

annually on the items specified in WAC 296-62-3040(1) and other relevant topics. 

WAC 296-62-3040(8). 

At least one field team member is currently certified in first aid and cardiopulmonary 

resuscitation (CPR) through the American Red Cross or equivalent program. 
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5. SITE RESOURCES 

5.1 GENERAL INFORMATION 

Project Team:  The members of the project team for the implementation of this 

project are listed on Table 5-1. 

Water Supply:  None available on-site. 

Telephone:  Field personnel cell phone (360) 710-2054. 

Facilities:  Restrooms available at Evergreen Park, located adjacent to the 

project site. Potable water will be either carried with field staff in the 

field vehicle or obtained at the restrooms available at the adjacent 

park facilities. 

Table 5-1. Project Team 

Team Member Responsibility 

David Dinkuhn, Parametrix Project Manager 

Lara Linde, Parametrix Field Team Leader/Site Safety Officer 

Lara Linde, Walter Harvey, Parametrix Field Crew 

Lisa Gilbert, Parametrix Project Chemist/Data QA Manager 
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6. EMERGENCY ACTION PLAN 

6.1 LIST OF EMERGENCY CONTACTS 

Table 6-1. Emergency Telephone Numbers and Emergency Route 

Phone Location (360) 710-2054 In Parametrix field vehicle 

Ambulance 911 

Hospital Emergency Room 

(360) 377-3911 
Harrison Memorial Hospital  
2520 Cherry Ave.  
Bremerton, WA 98310 

Poison Control Center (800) 732-6985 

Police 911 

Fire Department 911 

Dave Dinkuhn, Project Manager 
(360) 850-5319  
(360) 471-3917 (cell) 

Lara Linde: Field Sampler, Field Health and 
Safety Officer 

(360) 850-5332  
(360) 710-2054 (cell) 

Health and Safety Officer 
Sheila McConnell, Parametrix, Inc.  
(425) 452-8655 (office)  
(425) 681-7516 (cell) 

State/County Contact N/A 

Client 
Tom Knuckey, City of Bremerton  
(360) 473-2376 

Emergency Equipment Location 

First Aid Kit Parametrix Field Vehicle 

6.2 EMERGENCY ASSISTANCE 

Table 6-1 provides a list of emergency telephone numbers. This list is to be conspicuously 
posted near the telephone or other communication network set up at the site to summon 
outside emergency assistance. 

In case of emergency, at least one cell phone will be available onsite at all times during 
sampling activities. A map and directions to the nearest hospital (Harrison Memorial 
Hospital) is contained in Appendix C. 

6.3 POTENTIAL INCIDENTS 

Although considered unlikely, the following situations could occur and would require an 
emergency response action: 

 Sudden release of hazardous vapors/combustible gases 

 Chemical Spill 

 Problems due to contacting utility lines (gas, electric, water) 

 Fire 

 Medical emergency 

 Overt exposure (skin contact, inhalation, ingestion) 
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6.3.1 Release of Hazardous Vapors/Combustible Gases 

In the event of a sudden release of hazardous vapors or gases constituting a potentially 

hazardous situation (e.g., adequate respiratory protection is unavailable, atmospheres are 

immediately dangerous to life or health or explosive, there is an imminent public health and 

safety hazard), the Field Health and Safety Officer will suspend operations and evacuate the 

site. All personnel will be required to evacuate to a pre-designated safe area upwind of the 

release. 

The Field Health and Safety Officer, in consultation with the emergency response agencies, 

fire department, and facility or system owner/operator, will attempt to control or secure the 

spread of contamination whenever possible. 

6.3.2 Chemical Spill 

In the event of a chemical spill, the Field Health and Safety Officer will suspend operations 

and contact the Project Manager. If the spill is minor (less than 5 gallons), absorbent booms 

will be placed around the area of the spill and work will continue. If the spill is of a larger 

volume, the Field Health and Safety Officer could potentially suspend operations, and report 

the spill to the Washington State Department of Ecology. 

6.3.3 Utilities 

If aboveground or underground utilities are damaged or contacted, notify the local fire 

department. If injury occurs, see Medical Emergency section below. 

6.3.4 Fire 

In the event of a small fire, field staff will use the fire extinguisher located inside of the field 

vehicle to extinguish the fire. For larger fires that cannot be managed with a single fire 

extinguisher, field staff will immediately summon the fire department. Regardless of fire size, 

field staff will notify the project manager and the client, City of Bremerton, of the incident as 

soon as reasonably feasible. 

6.3.5 Medical Emergency 

At least one Parametrix employee or onsite worker will have current certification in first aid 

and CPR. In the event of a serious injury or illness, paramedics (i.e., fire department) must be 

summoned immediately. Workers with suspected back or neck injuries are not to be moved 

until professional emergency assistance arrives. If there is evidence of serious trauma or 

unknown chemical exposure, the employee should be stabilized by the Field Health and 

Safety Officer or designee while the paramedics or an ambulance is immediately summoned. 

For non-life threatening injuries that do not impair driving ability, site personnel will drive to 

Harrison Memorial Hospital. Appendix C illustrates the route to the hospital. 

A first aid kit will be available at the site for use in case of minor injuries. First aid 

responders should protect themselves from contact with blood and other human body fluids 

by wearing latex gloves, or establishing an equivalent barrier. Any contact with blood should 

be reported to the Field Health and Safety Officer. 
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6.3.6 Exposure 

In the event of respiratory exposure, dermal or eye contact, or ingestion, the following 

procedures will be followed: 

 Respiratory Exposure (Inhalation): Move to fresh air. Summon paramedics and notify 

facility or system owner/operator. Any loss of consciousness or exposure to elevated 

levels of known toxic contaminants, even if the individual appears to have fully 

recovered, will require immediate treatment and/or surveillance by a qualified 

physician. 

 Dermal Contact: Flush area with copious amounts of soap and water. Wash/rinse 

effected area for at least 15 minutes. Decontaminate and provide medical attention. 

 Eye Contact: Flush eye(s) for a period of 15 minutes and transport worker to the 

nearest emergency medical facility. Treatment and/or surveillance by a qualified 

physician is required. 

 Ingestion: Notify the national or local Poison Control Center and/or emergency 

medical facility, and immediately transport to the facility. 

6.4 ADVERSE WEATHER CONDITIONS 

In the event of adverse weather conditions, the Field Health and Safety Officer will determine 

if sampling activities can continue without endangering field personnel. Some of the 

conditions to be considered prior to determining if activities should continue are as follows: 

 Potential for thermal stress (e.g., heat or cold stress) and related injuries. 

 Dangerous weather related working conditions that would preclude working from a 

boat (e.g., high winds, rain, snow, fog, lightning, etc.). 

 Limited visibility. 

 Potential for electrical storms. No outside activities will be permitted during 

electrical storms. 
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Parametrix, Inc. 

Site Health and Safety Plan Consent Agreement 

I have reviewed the safety plan prepared for Parametrix dated January 2013, for the site fieldwork. I 

understand the purpose of the plan, and I consent to adhere to its policies, procedures, and guidelines 

while an employee of Parametrix or its subcontractors. 

 

 

_______________________ 

Employee signature 

 

 

_______________________ 

Firm 

 

 

_______________________ 

Date 

 

 

_______________________ 

Employee signature 

 

 

_______________________ 

Firm 

 

 

_______________________ 

Date 

 

 

_______________________ 

Employee signature 

 

 

_______________________ 

Firm 

 

 

_______________________ 

Date 

 

 

_______________________ 

Employee signature 

 

 

_______________________ 

Firm 

 

 

_______________________ 

Date 

 

 

_______________________ 

Employee signature 

 

 

_______________________ 

Firm 

 

 

_______________________ 

Date 

 

 

_______________________ 

Employee signature 

 

 

_______________________ 

Firm 

 

 

_______________________ 

Date 

 

 

_______________________ 

Employee signature 

 

 

_______________________ 

Firm 

 

 

_______________________ 

Date 

 

 

_______________________ 

Employee signature 

 

 

_______________________ 

Firm 

 

 

_______________________ 

Date 

 

 

_______________________ 

Employee signature 

 

 

_______________________ 

Firm 

 

 

_______________________ 

Date 

 

 

_______________________ 

Employee signature 

 

 

_______________________ 

Firm 

 

 

_______________________ 

Date 
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Directions to 2520 Cherry Ave, Bremerton, WA 
98310 
2.3 mi – about 6 mins 

Loading... 

©2011 Google - Map data ©2011 Google -

Page 1 of 21310 Highland Ave, Bremerton, WA 98337 to 2520 Cherry Ave, Bremerton, WA 98310 -...

3/10/2011http://maps.google.com/maps?f=d&source=s_d&saddr=1310+Highland+Ave,+Bremerton,...



These directions are for planning purposes only. You may find that construction projects, traffic, weather, or other events may cause 
conditions to differ from the map results, and you should plan your route accordingly. You must obey all signs or notices regarding your 
route. 

Map data ©2011 Google  

Directions weren't right? Please find your route on maps.google.com and click "Report a problem" at the bottom left. 

1310 Highland Ave, Bremerton, WA 98337 

1. Head southeast on Highland Ave toward 11th St Pl go 0.1 mi 
total 0.1 mi 

2. Take the 2nd right onto 11th St 
About 1 min 

go 0.4 mi 
total 0.5 mi 

3. Turn right at Warren Ave 
About 2 mins 

go 0.7 mi 
total 1.2 mi 

4. Continue onto Warren Ave Bridge go 0.5 mi 
total 1.7 mi 

5. Turn right at Sheridan Rd go 0.2 mi 
total 1.9 mi 

6. Take the 2nd right onto Cherry Ave
Destination will be on the left 
About 1 min 

go 0.4 mi 
total 2.3 mi 

2520 Cherry Ave, Bremerton, WA 98310 

Page 2 of 21310 Highland Ave, Bremerton, WA 98337 to 2520 Cherry Ave, Bremerton, WA 98310 -...

3/10/2011http://maps.google.com/maps?f=d&source=s_d&saddr=1310+Highland+Ave,+Bremerton,...



Directions to 2520 Cherry Ave, Bremerton, WA 98310
-4229 
Total Time: 6 mins, Total Distance: 1.64 mi

Distance

Time: 6 mins, Distance: 1.64 mi

When using any driving directions or map, it's a good idea to do a reality check and make sure the road still exists, 

watch out for construction, and follow all traffic safety precautions. This is only to be used as an aid in planning.

1. Start at 1310 HIGHLAND AVE, BREMERTON going 
toward 13TH ST 

go 0.12 mi

2. go 348 ftTurn  on 11TH ST 

3. go 423 ftContinue on WASHINGTON AVE 

4. go 0.34 miTurn  on MANETTE BRG 

5. go 0.96 miTurn  on WHEATON WAY 

6. go 387 ftTurn  on CHERRY AVE 

7. Arrive at 2520 CHERRY AVE, BREMERTON, on the   

Page 1 of 1Directions to 2520 Cherry Ave, Bremerton, WA 98310-4229

3/10/2011http://maps.yahoo.com/print?mvt=m&ioride=us&tp=1&stx=&fcat=&frat=&clat=47.57572...
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Chain of Custody Record & Laboratory Analysis Request
Date: Analytical Resources, Incorporated

Analytical Chemists and Consultants
Page: of 4611 South 134th Place, Suite 100

Tukwila, WA  98168
No. of Cooler 206-695-6200 206-695-6201 (fax)

Coolers: Temps:
Notes/Comments

Date Time Matrix No. Containers

 Comments/Special Instructions  Relinqushed by:  Received by:  Relinquished by:  Received by:

 (Signature)  (Signature)  (Signature)  (Signature)

 Printed Name:  Printed Name:  Printed Name:  Printed Name:

    

 Company:  Company:  Company:  Company:

 Date & Time:  Date & Time:  Date & Time:  Date & Time:

    

Turn-around Requested:

 Phone:

 Client Contact:

 Client Project Name:

 ARI Assigned Number:

 ARI Client Company:

Limits of Liability:   ARI will perform all requested services in accordance with appropriate methodology following ARI Standard Operating Procedures and the ARI Quality Assurance Program.  This program 
meets standards for the industry.  The total liability of ARI, its officers, agents, employees, or successors, arising out of or in connection with the requested services, shall not exceed the Invoiced amount for 
said services.  The acceptance by the client of a proposal for services by ARI release ARI from any liability in excess thereof, not withstanding any provision to the contrary in any contract, purchase order or 
co-signed agreement between ARI and the Client.

Sample Retention Policy:  Unless specified by workorder or contract, all water/soil samples submitted to ARI will be discarded or returned, no sooner than 90 days after receipt or 60 days after submission of 
hardcopy data, whichever is longer.  Sediment samples submitted under PSDDA/PSEP/SMS protocol will be stored frozen for up to one year and then discarded.

 

 

 

 

 

 

 

 

 

 

Analysis Requested

Sample ID

 Samplers: Client Project #:
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Sampling SOPs
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 STATIC WATER LEVEL MEASUREMENT 

1.0 PURPOSE AND SCOPE 

The objective of this document is to establish a method for measuring static water levels in groundwater 
monitoring wells. Measurements will be made accurate to the nearest 0.01 foot from a standard reference 
point on the well casing. 

2.0 MATERIALS 

The following materials are required for measuring static water levels: 

• Well keys 

• Electronic water-level indicator 

• Weighted steel tape measure 

• Paper towels 

• Deionized water 

• Health and safety equipment 

3.0 PROCEDURES 

Take the following steps to measure static water levels in groundwater monitoring wells: 

1. Unlock and open the well and verify well integrity in notes.  

2. Turn on and lower the electronic water level indicator to the water surface. 

3. When the sounder indicates that the probe has contacted water, raise and lower the probe to 
verify the exact point at which the measurement should be taken. 

4. Measure the depth to water to the nearest 0.01 foot from the reference point (notch or mark on 
well casing).  If there is no mark on the well casing, measure to north or the highest point on 
the casing. 

5. Record the measurement, to the nearest 0.01 foot, in the field notebook or on the Groundwater 
Sampling Field Data Sheet. 

6. Measure the total well depth to the nearest 0.01 foot using a weighted steel tape measure. 

7. Replace the well cap and close and lock the protective well casing. 
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4.0 DECONTAMINATION INSTRUCTIONS 

Take the following steps to decontaminate down-hole measuring equipment: 

1. While winding the equipment up from the well, thoroughly rinse with deionized water. 

2. Remove excess water from the equipment with clean paper towels before rewinding 
equipment on the reel. 
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 LOW-FLOW GROUNDWATER PURGING AND SAMPLING 

1.0 PURPOSE AND SCOPE 

The objective of this document is to collect representative groundwater samples from monitoring wells by 
minimizing stress on the stratigraphic formation and minimizing disturbance of sediment that has 
collected in the wells.   

2.0 MATERIALS 

 Wrench or socket set 

 Well keys 

 Electronic water level indicator 

 Steel tape measure 

 Appropriate diameter polyethylene (and silicone tubing if using a peristaltic pump) 

 Multi-parameter water quality meter with flow cell 

 Grundfos or peristaltic groundwater sampling pump with variable speed control 

 Generator or portable battery 

 Buckets 

 Paper towels 

 QAPP or SAP with well construction logs 

 Graduated cylinder or other measuring container marked in milliliters 

 Stop watch 

 Groundwater Sampling Field Data Sheets and pen 

 Traffic control cones, if needed 

 Extension cord, if needed 

 Health and safety equipment 



SOP EES-008 
Issued: March 7, 2008 

Revision: No. 1 
Page 2 of 4 

 
 

S
T

A
N

D
A

R
D

 
O

P
E

R
A

T
I

N
G

 
P

R
O

C
E

D
U

R
E

 3.0 PROCEDURES 

Take the following steps to collect groundwater samples from monitoring wells: 

1. Unlock the well and remove the cover and plug. 

2. Measure the initial water level from the reference point to the nearest 0.01 foot.  Reconfirm the 
measurement and record it on the Groundwater Sampling Field Data Sheet. 

3. Calibrate the water quality meter according to the manufacturer’s specifications.   

4. Locate the screen interval of the well or target elevation by referring to the QAPP, SAP, or Well 
Construction Log.  If a particular elevation isn’t specified for the groundwater sample depth, 
choose an elevation as close to the center of the screen as possible.  If the water level is below the 
top of the screen, choose an elevation half way between the water elevation and the bottom of the 
screen. 

5. Measure and cut enough polyethylene tubing to achieve the target elevation plus adequate length 
for connections at the surface.    

6. Using previously decontaminated equipment, connect the polyethylene tubing to the pump outlet 
and lower the pump and tubing into the well until the desired elevation is reached by reading 
incremental measurements on the pump power cord. 

7. Connect the tubing to the inlet of the water quality meter.  Cut enough extra tubing to transfer 
water from the water quality meter outlet to the purge bucket or container. 

8.  Start the generator, ensuring the exhaust is facing away from the well as exhaust fumes can 
impact sample quality.  Connect the pump power cord to the control box and the control box 
power cord to the generator.   Ensure the connection from pump to the control box is secure.  
Begin purging by pressing the forward button on the control box.  Increase the pump speed by 
pressing the up arrow.  As the pump speed is increased water will begin to flow through the water 
quality meter and into the bucket.   

9. Measure the flow rate using a stop watch and graduated cylinder or other equivalent measuring 
device.  Adjust the flow rate so that it falls between 300 and 500 milliliters per minute (ml/min).  
Record the flow rate on the Groundwater Sampling Field Data Sheet. 

10. Monitor the water level at intervals of 3 to 5 minutes and record this information on the 
Groundwater Sampling Field Data Sheet. Adjust the flow rate so that the water level stabilizes 
(drawdown of 0.3 foot or less).   

11. Monitor field parameters (pH, specific conductivity, and temperature) every 3 to 5 minutes during 
purging of the well and record this information on the Groundwater Sampling Field Data Sheet. 
Additional indicator parameters may include oxidation-reduction potential, dissolved oxygen, and 
turbidity. The well is considered stabilized and ready for sample collection when the parameters 
have stabilized for three consecutive readings as follows: 

a. +/-  0.1 for pH 

b. +/-  3% for specific conductance 
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 c. +/-  10 mV for oxidation reduction potential 

d. +/- 10% for turbidity and dissolved oxygen 

In general, the order of stabilization is pH, temperature, and specific conductance, followed by 
oxidation-reduction potential, dissolved oxygen, and turbidity. 

12. As a rule of thumb, sample collection can begin when a minimum of five sets of field parameters 
are collected and those parameters have stabilized.   When ready to sample, hold the polyethylene 
tubing while disconnecting the water quality meter and allow water from the meter to flow into 
the bucket. 

13. Collect samples directly from tubing into pre-labeled sample containers at a flow rate between 
300 and 500 ml/min so that drawdown of the water level within the well does not exceed the 
maximum allowable drawdown of 0.3 foot.  Ensure samples are not collected through the water 
quality meter since the meter is not typically decontaminated between locations.   

14. Fill sample containers in a manner to ensure minimal turbulence by allowing the groundwater to 
flow from the tubing gently down the inside of the container.  Volatile organic compound (VOC) 
samples should be collected first so that no headspace exists to prevent air from remaining in the 
bottle; after capping, invert and tap the container to ensure no air bubbles are present.  If metals 
samples are required, ensure that these samples are field-filtered.  To filter, place a 0.45-micron 
membrane filter on the end of the tubing and pump water through the filter to fill sample 
containers. 

15. When all sample containers are filled, turn off pump; disconnect power to the control box and the 
pump.  Retrieve the pump and tubing from the well by reeling the power cord onto the spool and 
coiling the tubing separately.  If desired, save the tubing for future events by labeling it and 
placing it in a garbage bag.   

16. Measure and record the total depth of the well to the nearest 0.5 foot using a stainless-steel tape. 

17. Close and lock the well. 

18. Discard purge water in bucket, in drum, or other designated area in accordance with QAPP, SAP, 
or other guidance. 

4.0 ADDITIONAL INFORMATION 

4.1 Sample Handling 

Ensure that samples for chemical analysis are thoroughly iced and stored at 4°C and shipped or hand 
carried under chain of-custody procedures to the analytical laboratory.   
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 5.0 DECONTAMINATION PROCEDURES 

All reusable groundwater sampling equipment should be decontaminated prior to sampling the first well, 
between each well, and at the conclusion of the sampling event. Clean reusable equipment using the 
method described in SOP 001 Decontamination. 

 



SOP EES-001 
Issued: March 7, 2008 

Revision: No. 1 
Page 1 of 1 

 
 

 

S
T

A
N

D
A

R
D

 O
P

E
R

A
T

IN
G

 P
R

O
C

E
D

U
R

E
 DECONTAMINATION 

1.0 PURPOSE AND SCOPE 

The objective of this document is to establish decontamination procedures to be followed when 
conducting field activities. 

2.0 MATERIALS 

The following materials are required for performing equipment decontamination: 

• Scrub brush 

• Alconox or equivalent soap 

• Deionized water 

• Water tubs or buckets 

• Aluminum foil 

• Health and safety equipment 

3.0 PROCEDURES 

Take the following steps to decontaminate equipment and materials that may affect sample quality: 

1. Remove gross contamination by brushing or wiping off equipment.  

2.   Scrub with non-phosphate detergent. 

3. Rinse with deionized water. 

4. Rinse a second time with tap water or deionized water. 

5. Allow equipment to air dry. 

6. Wrap reusable equipment in aluminum foil. 

4.0 ADDITIONAL INSTRUCTIONS 

• Dispose of decontamination wastes according to project-specific considerations. 

• Conduct decontamination under level D health and safety procedures. Site-specific conditions 
may require additional health and safety precautions. 
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