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1. INTRODUCTION AND BACKGROUND INFORMATION 
This document presents a work plan for conducting a remedial investigation/feasibility 
study (RI/FS), interim action, and shoreline restoration at the Former Chevron Property 
located at 1310 Highland Avenue in Bremerton, Washington (Figure 1-1).  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. 

The RI/FS is to be performed to aid in the development of cleanup actions for addressing 
residual petroleum contamination at the site.  Residual petroleum contamination exists in 
soil and groundwater as a result of past fuel releases.  Cleanup actions developed during the 
RI/FS to treat residual contamination will be implemented at the site as an interim action.  
Following the interim action, shoreline restoration will be implemented to restore the 
intertidal environment as habitat for important species such as forage fish and salmon. 

This work plan was developed in cooperation with the Washington State Department of 
Ecology (Ecology) under an Agreed Order.  Work is to be done in an expedited manner 
under the Governor’s Puget Sound Initiative.  The initiative focuses on cleaning up 
contamination as well as restoring Puget Sound.  Ecology recognizes that site cleanups can 
be designed and implemented in a manner that improves habitat values and provides for 
shoreline restoration in conjunction with remedial actions.  While planning the cleanup, and 
making cleanup decisions, Ecology and the City will evaluate opportunities to perform 
remedial actions in a fashion that coincidentally enhances habitat.  Elements of the 
remedial action will be evaluated for restoration opportunities in consultation with Ecology 
as plans for cleanup are developed.  

Conceptual cleanup actions have been developed based on existing environmental data and 
are presented here as a proposed interim action.  Stakeholder approval will be obtained 
prior to the implementation of the interim action selected based on the RI/FS.  Shoreline 
restoration actions are described briefly.  Detailed restoration plans will be developed as 
part of the design package for construction of the Evergreen Park addition.  

This RI/FS work plan includes two companion documents required under an Agreed Order.  
A public participation plan is included in Appendix A.  A State Environmental Policy Act 
(SEPA) environmental checklist is included in Appendix B.   

1.1 SITE DESCRIPTION AND HISTORY 
The Former Chevron Property is a 1.4 acre waterfront property located on the Port 
Washington Narrows (Figure 1-1).  The site formerly contained a bulk fuel distribution 
facility, which operated from prior to 1946 until circa 1988.  Existing and former site 
features are shown on Figures 1-2 through 1-4.  In 1946, the northern boundary of the site 
was defined by the wooden bulkhead shown in Figure 1-4.  Based on aerial photographs, 
the facility was expanded northward to its present boundaries between 1946 and 1963 (Hart 
Crowser 1989a). 

Products handled at the former bulk fuel distribution facility consisted primarily of diesel 
and gasoline (Hart Crowser 1989a).  The site is divided into two operations areas known as 
the “upper yard” and “lower yard” (Figure 1-4).  The lower yard was the former location of 
fuel loading and offloading operations.  Fuel was offloaded from barges at a fueling pier in 
the Port Washington Narrows and pumped through above-ground piping to twelve ASTs 
located in the upper yard.  Fuel was loaded from the ASTs to tanker trucks at four loading 
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racks in the lower yard through above-ground piping.  An exception is piping south of the 
former garage (shown in Figure 1-4), which extended underground beneath the driveway to 
supply fuel to the southwestern loading rack. All above-ground structures were removed by 
the end of 1988.  It is not known whether the underground piping in the vicinity of the 
former garage was removed. 

Soils in the upper yard consist of glacial till underlain by interbedded dense silts and silty 
sands (outwash).  This soil unit was consolidated during the most recent glaciation and, as a 
result, is typically very dense and relatively impermeable.  The lower yard is underlain by 
silty sand fill, which was used to extend the lower yard into Port Washington Narrows.  
The fill is underlain by silty sand outwash at a depth of approximately 20 feet below 
ground surface (bgs).  The results of slug testing performed by Hart Crowser (1989b) 
indicate that the hydraulic conductivity of the fill soils is 5x10-5 centimeters per second 
(cm/s). 

Groundwater occurs at depths of approximately 8 to 10 feet bgs in the lower yard and 15 to 
17 feet bgs in the upper yard.  Previous site explorations investigated the possible presence 
of separate upper and lower water bearing units in the upper yard.  However, study results 
indicate that the potential lower water bearing unit did not likely consist of a distinct, 
second water bearing zone (PEG 1994). 

1.2 SHORELINE RESTORATION AND FUTURE SITE USES 
After the interim action has been successfully implemented, the shoreline will be restored.  
Restoration will be designed to return the majority of the site’s shoreline to a natural beach 
profile. All bulkheads and existing fill soils along the site’s southern shoreline will be 
removed. The new beach will be sloped to match existing natural beaches in the area and 
will be surfaced with sands and gravels appropriate for forage fish spawning (beach 
nourishment).  The sands and gravels will be sized to be both conducive for spawning and 
to resist erosive tidal forces.  To the north of this new beach, a pocket beach will be 
constructed which will also be surfaced with beach nourishment.   

The interim action will address contaminated soil at the site, including soil near the  
shoreline.  However, it is estimated that up to 2,500 cubic yards of residual potentially-
contaminated soil may be removed from the shoreline as fill soils are excavated to create 
the new beaches.  Following excavation, the new beach surfaces will be formed by placing 
beach nourishment to grade.    

In addition to the bulkhead removal and beach construction, all existing creosote piling, the 
derelict pier, and concrete rubble along the shoreline will be removed.  A native riparian 
buffer consisting of native trees, shrubs, and grasses will be planted at the transition zones 
between the constructed beaches and the uplands.  The purpose of the buffer is to provide 
shading, leaf litter, and stabilization against slope erosion. Upland portions of the site will 
be landscaped with grass, trees, and paths.  A representation of the completed park concept 
is provided in Figure 1-5. 

Under the current schedule, the interim action will be implemented in 2008 and shoreline 
restoration will occur during the open fish window (approximately July through October) in 
2009/2010 (see Section 6 for a proposed schedule).  Shoreline restoration will occur not 
earlier than one year following the interim action in order to allow the enhanced 
bioremediation step (see Section 3 for a description) time to reduce subsurface 
contamination.  The goal of the bioremediation is to reduce contamination to below cleanup 
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levels.  This will reduce the level of effort required to manage any residual contaminated 
soils as they are excavated for beach construction.   

1.3 EXISTING ENVIRONMENTAL DATA 

1.3.1 Initial Assessments 
Environmental work at the site began in 1988 following demolition of the bulk fuel facility 
(GeoEngineers 1988).  Initial site work consisted of the installation and sampling of nine 
monitoring wells (MW-4 through MW-12) and seven test pits (TP-1 through TP-7).  Soil 
and groundwater samples were analyzed for contaminants of concern (COCs) consisting of 
total petroleum hydrocarbons (TPH), gasoline, diesel, and benzene, toluene, ethylbenzene, 
and xylenes (BTEX).  Based on the discovery of gasoline and diesel contamination in soils 
and groundwater, an additional nine test pits (TP-8 through TP-16) were excavated and soil 
samples from each pit were collected and analyzed (Hart Crowser 1989b).  Test pits were 
located throughout the site, including at former tank, piping, and loading rack locations 
(Figure 1-4).  Monitoring wells were located across the site to provide an assessment of 
site-wide groundwater conditions.  Test pit and monitoring well logs are provided in 
Appendix C. 
During these explorations, soil samples were collected from the monitoring well borings 
and test pits at regular intervals for field screening using visual/olfactory methods and a 
flame ionization detector (FID).  Samples were generally selected from locations indicating 
the potential for hydrocarbon contamination based on the field screening.  The greatest soil 
impacts were found in the lower yard, with gasoline concentrations as high as 25,000 
milligrams per kilogram (mg/kg) and diesel concentrations as high as 17,000 mg/kg.  
Reported concentrations were generally lower in upper yard soils, with gasoline 
concentrations of up to 250 mg/kg and diesel concentrations of up to 1,400 mg/kg.  
Historical soil sampling results are shown on Figure 1-6. 
As shown in Figure 1-6, highly-impacted soils were generally confined to the area behind 
the buried wooden bulkhead where the fuel loading racks were located.  Impacted soils 
generally occur in a “smear zone” located above the groundwater table.  Historical 
groundwater depth measurements at the site suggest that the smear zone is approximately 3 
to 5 feet thick.  Near-surface contaminated soils were discovered in only one location, Test 
Pit TP-9, beginning at a depth of 2 feet bgs and extending to the groundwater table. 
Historical groundwater sample results are shown on Figure 1-7.  As shown, groundwater 
contamination has been detected in the majority of the monitoring wells, with TPH 
concentrations as high as 1,742 milligrams per liter (mg/L).  In addition, floating free 
product was measured in some of the wells at thickness of up to 4 feet.  The locations of 
wells where free product has been measured historically are shown on Figure 1-7. 

1.3.2 Soil Vapor Extraction 
Chevron installed a soil vapor extraction (SVE) system at the site in 1990 to address 
floating product and soil contamination.  The system consisted of a series of eleven shallow 
extraction wells connected via a piping manifold to a blower and thermal oxidizer.  An 
additional three monitoring wells (MW-13 through MW-15) were installed to increase the 
available monitoring network.  The SVE system was operated from 1990 until 1994 when it 
was shut down due to diminishing returns.  It was estimated that a total of approximately 
195,000 pounds of hydrocarbons were removed during system operation (Emcon 1995). 
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1.3.3 Post-SVE Assessment 
An additional nine monitoring wells (MW-16 through MW-24) were installed at the site in 
1993 to expand the available monitoring network (PEG 1994).  Soil samples were collected 
from the borings at regular intervals and field screened using visual/olfactory methods and 
a photoionization detector (PID).  Thirteen soil samples selected from the borings were 
analyzed for gasoline, diesel, heavy oil, BTEX, lead, and polycyclic aromatic hydrocarbons 
(PAHs).  Gasoline and diesel concentrations exceeding Model Toxics Control Act (MTCA) 
Method A criteria were detected in only four of the nine wells (MW-19 through MW-22).  
Benzene exceeded MTCA A criteria in two of these wells.  Heavy oil and lead 
concentrations (where detected) did not exceed MTCA A criteria in any sample.  No 
carcinogenic PAHs were detected.  Non-carcinogenic PAHs at concentrations exceeding 
MTCA A criteria were only detected in one sample which also contained a high 
concentration of diesel. 

Groundwater samples were collected from all site wells (including new and existing wells) 
with the exception of those that were dry or that contained floating product (floating 
product was measured in four of the wells ranging from 0.01 to 0.39 feet thick).  Twelve 
groundwater samples were collected and analyzed for the same constituents as the soil 
samples.  Wells located in the lower yard generally showed the highest impacts, with 
gasoline concentrations exceeding MTCA A criteria in four wells.  Diesel concentrations 
did not exceed MTCA A criteria.  The upper yard wells did not contain gasoline or diesel at 
concentrations exceeding MTCA A criteria.  An exception is MW-23, which slightly 
exceeded the gasoline criteria.  BTEX compounds exceeded MTCA A criteria in five wells.  
Total lead exceeded the MTCA A criteria in six wells.  Carcinogenic PAHs (cPAHs) 
concentrations exceeded MTCA A criteria in three wells (MW-13, MW-14, and MW-22). 

1.3.4 Historical Groundwater Monitoring 
Periodic groundwater monitoring was conducted at the site quarterly from 1994 to 1997 
and semi-annually from 1998 to 2003.  All site wells were included in the monitoring 
program during at least one sampling event.  Groundwater samples were analyzed for 
gasoline, diesel, BTEX, heavy oil, and total lead.  The second-to-last groundwater 
monitoring report (GRI 2002) is excerpted in Appendix D.  Table 1-1 of this report 
provides a summary of all monitoring data for all wells.  As shown, floating product 
thicknesses decreased with time, particularly through the period of SVE system operation.  
Gasoline, diesel, and BTEX concentrations have also generally decreased over time.  An 
exception is in wells MW-16 and MW-18, where gasoline and diesel concentrations have 
fluctuated with no discernable pattern.  Lead, where sampled, has declined below the 
MTCA A criteria.  Exceptions are MW-4 and MW-9.  The detected concentrations of 
gasoline and diesel from the latest sampling event in each well are included on Figure 1-7. 

1.3.5 Current Assessments  

1.3.5.1 Sediment 
The following discussion presents the results of a sediment characterization study conducted 
at the site by the City.  The discussion also presents the City’s position regarding the 
adequacy of the study for the purpose of characterizing impacts to the sediments.  The City 
acknowledges that Ecology is currently conducting a sediment investigation at the site and 
will develop an independent opinion regarding sediment impacts and the possible need for 
sediment remediation.  
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Sediment Testing 
Prior to purchasing the property in 2005, the City conducted sediment sampling on the 
beach adjacent to the site (Parametrix 2006).  The scope of the sampling was developed in 
coordination with Ecology NW Region staff.  The purpose of the sampling was to provide 
an assessment of site sediments to support both the decision to purchase the property and a 
future aquatic land lease from the Washington Department of Natural Resources (for the 
future Bremerton Boardwalk project).  Sampling was conducted according to the 
requirements of the Washington State Sediment Management Standards (173-204 WAC) to 
determine compliance with applicable marine sediment quality standards (SQSs). 

Sediment sample locations are shown on Figure 1-4.  Sediment samples were collected 
from 12 locations within intertidal and subtidal areas.  Surface sediment grab samples were 
collected at all 12 locations from the top 10 centimeters.  Intertidal samples were collected 
during low tide events using hand scoops.  Subtidal samples were collected from a boat 
using a Van Veen sampler.  At five of the intertidal sample locations, subsurface grab 
samples were collected from a depth of 2 feet using a shovel and hand scoops.  These 
samples are indicated on Figure 1-4 by the presence of an “S” in the sample number. 

The majority of the shoreline at the site has been armored with concrete rubble.  Intertidal 
samples were collected near the toe of the concrete rubble from sediments exposed during 
low tide.  The sediment substrate consisted of sand-, gravel-, and cobble-sized particles.  A 
photograph showing the location of sediment sample C-6 is provided in Figure 1-8.  Fifteen 
sediment samples (14 field samples and one duplicate) were analyzed for the marine SQSs 
chemical criteria list, diesel, and motor oil.  An exception is the intertidal samples, which 
were not analyzed for polychlorinated biphenyls (PCBs) since this contaminant has not 
been identified as a potential COC at the site.  Subtidal samples were analyzed for PCBs for 
the purposes of the future aquatic lease.  Sediment sample results were compared to SQSs, 
which were exceeded for PAHs in one intertidal surface sediment sample (C-8). 

To further assess the presence of PAHs at the site, three additional surface sediment 
samples were collected (C-11, C-12, and C-13) and analyzed for PAHs.  The SQSs for 
PAHs were not exceeded on any of the three samples. 

In accordance with the Sediment Management Standards, an additional sediment sample 
was collected from the location of sample C-8 for the purpose of a bioassay test to 
“confirm” whether or not the sediment complied with the applicable SQSs biological 
criteria.  The results of the bioassay test demonstrated that there was no statistically 
significant difference between the test sediment and reference sediment and that the 
sediment passed both the SQSs and less stringent sediment Cleanup Screening Levels 
(CSLs) evaluation criteria.  CSLs are used as cleanup levels for sediment cleanups while 
SQSs are a regulatory and management goal for the quality of sediment throughout the 
state. 

Although the bioassay test was performed according to 173-204-WAC, the test did not 
include exposure of the test specimens to ultra-violet (UV) radiation as is recommended in 
Sub-appendix D to the Ecology guidance document for preparing sediment sampling plans 
(Ecology 2003).  UV radiation exposure is recommended for sediments in intertidal and 
shallow subtidal areas that contain PAHs.  Certain PAHs are photo-reactive and may 
exhibit higher toxicity when exposed to UV light.  Although UV exposure was not 
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performed, it is observed that the bioassay test results met the SQSs criteria, which are 
more stringent than the CSLs.  To fail both the SQSs and CSLs criteria would require a 
large increase in effects due to UV radiation.  A technical memo reporting the sediment 
sampling results is excerpted in Appendix E (Parametrix 2006). 

Conceptual Model and Adequacy of Sediment Testing  
A cross section of the site (Section A) is depicted on Figure 1-9.  The location and depths 
of sediment samples C-6 (surface) and C-6-S (2 feet bgs) are shown on the section.  The 
conceptual location of sediments that would potentially be most impacted (or “smeared”) 
by floating product is also shown.  According to the conceptual model, sample C-6 was 
collected from the location most likely impacted by historical floating product (if present), 
which is the near-surface sediments.  Thus, the near-surface sediments are representative of 
worst-case conditions at the site.  This observation would not be valid if the exposed 
intertidal beach sediments consisted of recent deposits (deposited following the removal of 
the majority of floating hydrocarbons from the site by the soil vapor extraction (SVE) 
system.  However, the absence of fines and the presence of large gravel and cobbles in the 
beach sediments indicate that the beach is being eroded rather than gaining sediments by 
deposition. 

The above discussion supports the selection of near-surface sediment samples as 
appropriate for the site.  The purpose for sampling sediments at greater depths would be to 
delineate the potential vertical extent of contamination to aid in evaluating cleanup options.  
Since surface sediments are in compliance with SQSs, no sediment cleanup is anticipated 
for the site. 

Evaluation of Concern 
The 18 sediment samples collected constitute a “station cluster” (WAC 173-204-510 [2]) in 
that they are “spatially and chemically similar.”  According to the Sediment Cleanup 
Standards (WAC 173-204-510 to 590), station clusters “of potential concern” are identified 
by grouping three stations with the “highest concentration of each chemical contaminant 
identified in WAC 1873-204-520, cleanup screening levels criteria.”  The three stations are 
then evaluated by comparing the average concentrations for the three stations to the CSLs.  
If the average contaminant concentrations exceed the CSLs, the station cluster is defined as 
“of potential concern”.  Sediment results are compared to CSLs in Table 2 of the technical 
memorandum excerpt in Appendix E.  As shown in the table, none of the sediment sample 
chemical results exceeds the CSLs, which categorizes the station cluster as being of “low 
concern”. 

In addition to the chemical evaluation, the three stations within the cluster with the highest 
level of biological effects, determined by the biological testing requirements, are to be 
identified (if available).  If the biological effects at each of the three stations exceed the 
CSLs biological criteria, the station cluster is defined as “of potential concern”.  However, 
since only a single bioassay test was required to “confirm” the sediments from station C-8, 
only one set of biological test data is available, and an evaluation of biological effects for 
three stations within the cluster cannot be made.  Note that the results of the single 
biological test did not exceed the SQSs biological effects criteria, supporting the “of low 
concern” designation. 
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1.3.5.2 Monitoring Well Survey 
A survey of all existing groundwater monitoring wells at the site was conducted on 
October 24, 2006.  Sixteen existing wells were located, as indicated on Figure 1-4.  Depths 
to groundwater and thickness of floating product (if present) were measured in each well 
using and electronic oil/water interface probe.  Floating product was measured in only two 
of the wells (MW-16 and MW-18) located in the upper yard.  The thickness of product 
measured was 0.03 feet (approximately 3/8 inch) in each of the two wells.  The horizontal 
location and top of casing vertical elevation for each well were measured by survey on 
November 16, 2006.  Groundwater elevations presented on Figure 1-7 are based on the 
survey.  General groundwater flow directions indicated on the figure are based on the 
measured elevations. 
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2. PROJECT ORGANIZATION AND MANAGEMENT 

2.1 PROJECT ORGANIZATION 
Specific project roles and responsibilities for oversight and sampling are described in Table 2-1. 

Table 2-1. Project Roles and Responsibilities 

Personnel Responsibilities 
Bill Webb 
Parametrix 
Project Manager 
(360) 850-5303 
bwebb@parametrix.com 

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

David Dinkuhn 
Parametrix 
Task Manager 
(360) 850 -5319 
ddinkuhn@parametrix.com 

Reports directly to the Project Manager.  Scopes and 
coordinates field effort; oversees day to day project activities; 
coordinates site access with property owners; insures all field 
sampling and handling procedures are followed and 
documented, and that field QA objectives are met.  Reports to 
the Project Manager any deviations from the work plan. 

Lily Isenhart 
Parametrix 
Field Sampler/Field Health and 
Safety Officer 
(360) 850-5333 
lisenhart@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 work 
plan. 

Stuart Currie 
Parametrix 
Project Chemist/Data QA Manager 
(425) 458-6273 
scurrie@parametrix.com 

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

Katie Downie 
Laboratory QA Manager 
Severn Trent Laboratories 
(253) 922-2310 

Works with Data QA Manager and Project Manager to ensure 
that all 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 selected analytical laboratory.  The Project Chemist may review 
laboratory procedures to establish that protocols for chemical analysis, quality 
assurance/quality control (QA/QC), and reporting are acceptable.  He will also act as the 
primary point of contact with the laboratory for any analysis or QA/QC issues arising 
during project completion. 

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, 
assuring 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. 
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2.2 DATA QUALITY OBJECTIVES 
Data Quality Objectives (DQOs) were developed according to EPA’s DQOs Process (EPA 
2000).  The DQO process is a seven-step planning approach to develop sampling designs 
for data collection activities that support decision-making.  It provides a systematic 
procedure for defining the criteria that a data collection design should satisfy.  The DQOs 
for the project are shown in Table 2-2. 

Table 2-2. Design Characterization Sampling DQOs 

DQO Description 
State the Problem What is the nature and extent of soil and groundwater contamination at the 

site, both initially and following the interim action?    
Identify the Decisions Is the collected chemical data adequate to identify and delineate the extent 

of the contamination for the purposes of designing the interim action and 
developing an appropriate final action?  

Identify the Inputs to 
the Decisions 

Analytical results (what are the detected concentrations? are they above 
cleanup levels? was QA/QC criteria met?). 
Actual sample locations (correct location and depth?). 

Define the Study 
Boundaries 

The site property boundary and off-site migration areas (where warranted). 

Develop a Decision 
Rule 
 
 
If/Then Statement 

Results will be compared to the cleanup levels established for the site. 
Determination of whether the collected data is adequate will be generally be 
based on overall investigation results and professional judgment. 
  
If the extent of contamination cannot be adequately evaluated, then 
additional sampling may be required. 

Specify Tolerable 
Limits on Decision 
Errors 

The extent of contamination will be determined based on the sampling 
results and established cleanup levels.   Tolerable limits of uncertainty 
regarding the sampling results will be developed by stakeholders based on 
professional judgment. 
 

Optimize the Design Sampling strategies may be adjusted in the field based on visual 
observations made during characterization activities.  This may include 
collection of additional samples, moving planned sampling locations, and 
adding analyses to better characterize the site. 
Second phase sampling events may be employed if, based on first phase 
sampling results, contaminant delineation is insufficient for the purposes of 
the interim action or for selecting an appropriate final action. 
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2.3 DATA QUALITY INDICATORS 
Data quality and usability are evaluated in terms of performance criteria.  Performance and 
acceptance criteria are expressed in terms of data quality indicators (DQIs).  The principal 
indicators of data quality are precision, accuracy, bias, sensitivity, completeness, 
comparability, and representativeness.  Table 2-3 provides a description of project DQIs. 

Table 2-3. General Description of DQIs 

DQI Description 
Precision: A measure of agreement among repeated measurements of the same 

property under identical conditions.  Usually assessed as a relative percent 
difference (RPD) between duplicate measurements.  RPD guidelines for 
laboratory duplicate analyses are contained in the standard operating 
procedures (SOPs) for each analytical method and will be obtained from the 
laboratory for validation purposes. 

Accuracy: A measure of the overall agreement of a measurement to a known value.  
Analytical accuracy is assessed as percent recovery from matrix spike or 
reference material measurements.  Percent recovery guidelines are 
contained in laboratory SOPs for each analytical method. 

Bias: The systematic or persistent distortion of a measurement process that causes 
error in one direction.  Usually assessed with reference material or matrix 
spike measurements.  Bias as reported by the laboratory will be used to 
assess data validity. 

Sensitivity: The capability of a method or instrument to meet prescribed reporting limits.  
Assessed by comparison with risk-based reporting limits, method reporting 
limits, instrument reporting limits, or laboratory quantitation limits, as 
appropriate.  In general, reporting limits for the analytical methods used will 
be at or below cleanup levels. 

Completeness: A measurement of the amount of valid data needed to be obtained for a task.  
Assessed by comparing the amount of valid results to the total results set.  
Project requirements for completeness are 90%. 

Comparability: A qualitative term that expresses the measure of confidence that one data set 
can be compared to another.  Assessed by comparing sample collection and 
handling methods, sample preparation and analytical procedures, holding 
times, reporting units, and other QA protocols.  To ensure comparability of 
data collected for the site, standard collection and measurement techniques 
will be used. 

Representativeness: A qualitative term that expresses the degree to which data accurately and 
precisely represent a characteristic of a population, parameter variation at a 
sample point, or environmental condition.  To ensure representativeness, the 
sampling design will incorporate sufficient samples so that contamination is 
detected, if present.  Additionally, all sampling procedures detailed in this 
QAPP will be followed. 

2.4 SPECIAL TRAINING AND CERTIFICATION 
All personnel conducting sampling activities on the project site must be 40-hour Hazardous 
Waste Operation (HAZWOPER) trained per 29CFR 1910.120 and be current with their 
annual 8-hour refresher course. 
All personnel working at the project 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. 
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2.5 SAMPLING DOCUMENTATION AND RECORDS 
The sampling records provided in Table 2-4 will be maintained for the project. 

Table 2-4. 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 F). 

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 F). 

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. 

2.5.1 Field Notebook and Field Data Sheets 
A bound field notebook and/or field data sheets 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. 

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. 
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2.5.2 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 re-shoot 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 assure that the 
log and the photographs match. 

2.6 REPORTING 
Parametrix will provide a report at the completion of the RI/FS and interims action 
implementation.  In addition, two technical memoranda will be provided at intermediate 
stages to report investigation and feasibility study results and to aid in the decision making 
process.  The first technical memorandum will summarize the results of the RI sampling 
and will present a proposed pilot test plan for verifying the selected in-situ treatment 
technology (see Section 3).  The second technical memorandum will describe the results of 
the pilot study and propose a production-scale treatment plan.  The memoranda will contain 
tables and figures as appropriate to present the data and proposed plans.   
At the completion of the RI/FS and interim action implementation, Parametrix will prepare 
a draft and final RI/FS report containing: 

• A summary of field activities completed. 

• Figures showing sampling locations. 

• A description and discussion of the nature and extent of contamination found.  
Figures diagramming contamination extent will be included. 

• A description of the soil excavations, pilot test, and full scale treatment performed, 
including diagrams and confirmation test results. 

• The results of the confirmation groundwater sampling including an assessment of 
groundwater contaminant levels trends.  

• Recommendations for a final cleanup action. 

• A summary of laboratory analytical results and a comparison to cleanup levels. 

• A terrestrial ecological evaluation. 

• All boring logs and sampling forms. 

• Laboratory data sheets and the results of data review/validation.  

• An electronic laboratory data submittal consistent with the requirements of 
Ecology’s Environmental Information Management (EIM) System. 

The draft and final deliverables will be submitted to all parties on the distribution list as 
two hard copies and one electronic copy (portable document format [PDF]). 
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3. RI/FS ACTIVITIES AND INTERIM ACTION 

3.1 REMEDIAL INVESTIGATION  

3.1.1 GROUNDWATER SAMPLING 

3.1.1.1 Approach 
In order to determine current groundwater conditions, eight existing and two newly-
installed wells will be sampled.  The data collected will be used to refine the design of the 
interim action proposed in this plan.  Wells to be sampled during the RI are shown on 
Figure 3-1.  Wells were selected at the downgradient boundary and at interior site locations 
designed to provide a concentration gradient across the lower yard.  In the upper yard, 
wells with historical elevated concentrations were selected.  However, wells MW-16 and 
MW-18 were not selected because they currently contain 0.03 feet of floating product and it 
is assumed that groundwater in these wells is impacted similar to the last sampling events 
in 2002 and 2003.  Upgradient well MW-17 has historically been clean and was not 
selected. 

A new well (MW-25) will be installed to replace MW-7, which was found to contain 
floating product up to 0.95 feet-thick.  MW-7 was apparently destroyed in 1989.  Note that 
MW-7 was located directly over the historical piping location. Well MW-25 will be 
configured the same as MW-7 and will be installed to a depth of 20 feet with a 15-foot long 
screen.  A second new well (MW-26) will be installed to replace MW-8 near the shoreline.  
Well MW-26 will be configured the same as MW-7 and will be installed to a depth of 
20 feet with a 15-foot long screen. 

Soils from the monitoring well borings will be collected at the surface and at 2.5-foot 
intervals for field screening using a PID and visual/olfactory observations.  The soil sample 
with the highest potential to contain contamination from each boring (based on field 
screening) will be submitted for laboratory analysis.  In the absence of indications of 
contamination, the soil sample from the vadose zone-groundwater surface interface will be 
submitted for analysis.  Soil sample analysis is discussed in Section 3.1.3 below. 

3.1.1.2 Sample Analysis and Cleanup Levels 
All groundwater samples will be analyzed for gasoline, BTEX, diesel, heavy oil, lead 
scavengers (1,2-dibromomethane [EDB] and 1,2-dichloroethane [EDC]), and the antiknock 
agent/oxygenate methyl tertiary-butyl ether (MTBE) to establish a baseline of existing 
groundwater conditions.  Groundwater samples from the five wells located at the 
downgradient boundary of the site (MW-20, MW-21, MW-22, MW-25, and MW-26) and 
two interior wells (MW-4 and MW-19) will also be analyzed for cPAHs and lead.  If the 
turbidity of the collected samples is greater than 10 nephelometric turbidity units (NTUs), 
dissolved lead samples will also be collected.   

To provide a baseline for assessing whether natural attenuation is occurring at the site, all 
groundwater samples will be analyzed for nitrate, sulfate, and alkalinity.  The additional 
geochemical indicators dissolved oxygen and redox potential will be measured in the field 
during well sampling.  All groundwater samples will also be analyzed for chemical oxygen 
demand (COD) for remedial design purposes, and salinity to assess tidal influences. 
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To account for tidal influence and possible dilution of the fresh water in the wells, 
contaminant concentrations will be corrected using chloride concentrations detected in the 
wells and from a marine surface water sample collected from the shoreline during the same 
sampling event as the groundwater samples.  Two groundwater samples will be analyzed 
for total dissolved solids to determine whether the groundwater is potable under MTCA.   

Groundwater results for individual constituents will be compared to Applicable or Relevant 
and Appropriate Requirements (ARARs) that are protective of surface water.  Specific 
ARARs consist of the Water Quality Standards for Surface Waters of the State of 
Washington (WAC 173-201A) and the National Toxics Rule (40 CFR 131).  Surface water 
ARARs obtained from the Ecology online searchable database are provided in Table 3-1 
(page 3-3).  Note that the human health ARARs in the appendix are for ingestion of aquatic 
organisms only.  TPH groundwater cleanup levels will consist of MTCA Method A 
groundwater cleanup levels. 

3.1.2 SURFACE SOIL SAMPLING 

3.1.2.1 Approach 
Historically, surface soil at the site has been investigated at the test pit and monitoring well 
locations through field screening techniques.  During these explorations, both surface and 
subsurface soils were observed for the presence of contamination; samples were generally 
selected from depths where contamination was most likely to exist.  No surface samples 
were selected and analyzed during the historical investigations, indicating that 
contaminated soils generally occurred at depth. 

During the RI, surface soils will be investigated to further assess potential surface soil 
impacts at the site.  Surface soils will be collected from a depth of 0 to 6 inches at locations 
where potential surface spills may have occurred such as former ASTs, fuel loading racks, 
and the former warehouse platform.  Approximately 25 samples will be collected and field 
screened using a PID, sheen test, and visual/olfactory methods.  

3.1.2.2 Sample Analysis and Cleanup Levels 
Samples containing apparent contamination based on the field screening will be submitted 
for laboratory analysis for gasoline, BTEX, diesel, heavy oil, and lead.  A maximum of ten 
surface soil samples with the highest apparent contaminant levels will be analyzed.  To 
meet the requirements of Table 830-1 of the MTCA regulation, the two samples showing 
the highest overall potential contaminant levels will also be analyzed for fuel additives 
(EDB, EDC, and MTBE) and cPAHs.  If no apparent contamination is observed, a 
minimum of four samples will selected and submitted for analysis.  Surface soil sample 
results will be compared to MTCA A cleanup levels. 
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Table 3-1. Soil and Groundwater MTCA Method A Cleanup Levels and Surface Water ARARS 

Analyte 

Ground Water, 
Method A, 

Table Value 
(µg/L) 

Soil, Method A, 
Unrestricted 
Land Use, 

Table Value 
(mg/kg) 

Surface Water 
ARAR – 

Aquatic Life – 
Marine/Acute – 
Ch. 173–201A 
WAC (µg/L) 

Surface Water 
ARAR – 

Aquatic Life – 
Marine/Acute – 
National Toxics 

Rule, 
40 CFR 131 

(µg/L) 

Surface Water 
ARAR – 

Aquatic Life – 
Marine/Chronic 
–Ch. 173–201A 

WAC (µg/L) 

Surface Water 
ARAR – 

Aquatic Life – 
Marine/Chronic 

– National 
Toxics Rule, 
40 CFR 131 

(µg/L) 

Surface Water 
ARAR – Human 
Health – Marine 

– National 
Toxics Rule, 
40 CFR 131 

(µg/L) 
acetone – – – – – – – 

acrylonitrile – – – – – – 6.6e-01 

allyl chloride – – – – – – – 

benzene 5e+00 3e–02 – – – – 7.1e+01 

benzo[a]anthracene  – – – – – – 3.1e-02 

benzo[a]pyrene 1e–01 1e–01 – – – – 3.1e-02 

benzo[b]fluoranthene – – – – – – 3.1e-02 

benzo[k]fluoranthene – – – – – – 3.1e-02 

bromodichloromethane – – – – – – 2.2e+01 

bromoform – – – – – – 3.6e+02 

bromomethane – – – – – – 4e+03 

carbon disulfide – – – – – – – 

carbon tetrachloride – – – – – – 4.4e+00 

chlorobenzene – – – – – – 2.1e+04 

chlorobutane;1- – – – – – – – 

chloroform  – – – – – – 4.7e+02 

chloromethane  – – – – – – – 

chlorotoluene;o- – – – – – – – 

(Table Continues) 
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Table 3-1. Soil and Groundwater MTCA Method A Cleanup Levels and Surface Water ARARS (Continued) 

Analyte 

Ground Water, 
Method A, 

Table Value 
(µg/L) 

Soil, Method A, 
Unrestricted 
Land Use, 

Table Value 
(mg/kg) 

Surface Water 
ARAR – 

Aquatic Life – 
Marine/Acute – 
Ch. 173–201A 
WAC (µg/L) 

Surface Water 
ARAR – 

Aquatic Life – 
Marine/Acute – 
National Toxics 

Rule, 
40 CFR 131 

(µg/L) 

Surface Water 
ARAR – 

Aquatic Life – 
Marine/Chronic 
–Ch. 173–201A 

WAC (µg/L) 

Surface Water 
ARAR – 

Aquatic Life – 
Marine/Chronic 

– National 
Toxics Rule, 
40 CFR 131 

(µg/L) 

Surface Water 
ARAR – Human 
Health – Marine 

– National 
Toxics Rule, 
40 CFR 131 

(µg/L) 
chrysene – – – – – – 3.1e-02 

cPAHs* 1e–01 1e–01 – – – – – 

cumene – – – – – – – 

dibenzo[a,h]anthracene – – – – – – 3.1e-02 

dibromo-3-
chloropropane;1,2-  

– – – – – – – 

dibromochloromethane – – – – – – 3.4e+01 

dichlorobenzene;1,2- – – – – – – 1.7e+04 

dichlorobenzene;1,3- – – – – – – 2.6e+03 

dichlorobenzene;1,4- – – – – – – 2.6e+03 

dichlorodifluoromethane  – – – – – – – 

dichloroethane;1,1- – – – – – – – 

dichloroethane;1,2-  5e+00 – – – – – 9.9e+01 

dichloropropane;1,2- – – – – – – – 

ethyl chloride – – – – – – – 

ethyl ether  – – – – – – – 

ethyl methacrylate  – – – – – – – 

ethylbenzene  7e+02 6e+00 – – – – 2.9e+04 
(Table Continues) 
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Table 3-1. Soil and Groundwater MTCA Method A Cleanup Levels and Surface Water ARARS (Continued) 

Analyte 

Ground Water, 
Method A, 

Table Value 
(µg/L) 

Soil, Method A, 
Unrestricted 
Land Use, 

Table Value 
(mg/kg) 

Surface Water 
ARAR – 

Aquatic Life – 
Marine/Acute – 
Ch. 173–201A 
WAC (µg/L) 

Surface Water 
ARAR – 

Aquatic Life – 
Marine/Acute – 
National Toxics 

Rule, 
40 CFR 131 

(µg/L) 

Surface Water 
ARAR – 

Aquatic Life – 
Marine/Chronic 
–Ch. 173–201A 

WAC (µg/L) 

Surface Water 
ARAR – 

Aquatic Life – 
Marine/Chronic 

– National 
Toxics Rule, 
40 CFR 131 

(µg/L) 

Surface Water 
ARAR – Human 
Health – Marine 

– National 
Toxics Rule, 
40 CFR 131 

(µg/L) 
ethylene dibromide (EDB) 1e–02 5e–03 – – – – – 

hexachlorobutadiene  – – – – – – 5e+01 

hexachloroethane  – – – – – – 8.9e+00 

indeno[1,2,3-cd]pyrene  – – – – – – 3.1e-02 

lead  1.5e+01 2.5e+02 2.1e+02 2.1e+02 8.1e+00 8.1e+00 – 

methyl acrylate – – – – – – – 

methyl methacrylate  – – – – – – – 

methyl tert–butyl ether  2e+01 1e–01 – – – – – 

methylene bromide – – – – – – – 

methylene chloride 5e+00 2e–02 – – – – 1.6e+03 

naphthalene 1.6e+02 5e+00 – – – – – 

nitropropane;2-  – – – – – – – 

styrene  – – – – – – – 

tetrachloroethane;1,1,1,2-  – – – – – – – 

tetrachloroethane;1,1,2,2-  – – – – – – 1.1e+01 

tetrachloroethylene 5e+00 5e–02 – – – – 8.9e+00 

toluene  1e+03 7e+00 – – – – 2e+05 

tph, diesel range organics 5e+02 2e+03 – – – – – 

(Table Continues) 
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Table 3-1. Soil and Groundwater MTCA Method A Cleanup Levels and Surface Water ARARS (Continued) 

Analyte 

Ground Water, 
Method A, 

Table Value 
(µg/L) 

Soil, Method A, 
Unrestricted 
Land Use, 

Table Value 
(mg/kg) 

Surface Water 
ARAR – 

Aquatic Life – 
Marine/Acute – 
Ch. 173–201A 
WAC (µg/L) 

Surface Water 
ARAR – 

Aquatic Life – 
Marine/Acute – 
National Toxics 

Rule, 
40 CFR 131 

(µg/L) 

Surface Water 
ARAR – 

Aquatic Life – 
Marine/Chronic 
–Ch. 173–201A 

WAC (µg/L) 

Surface Water 
ARAR – 

Aquatic Life – 
Marine/Chronic 

– National 
Toxics Rule, 
40 CFR 131 

(µg/L) 

Surface Water 
ARAR – Human 
Health – Marine 

– National 
Toxics Rule, 
40 CFR 131 

(µg/L) 
tph, heavy oils  5e+02 2e+03 – – – – – 

tph: gasoline range 
organics, benzene 
present  

8e+02 3e+01 – – – – – 

tph: gasoline range 
organics, no detectable 
benzene  

1e+03 1e+02 – – – – – 

tribromobenzene;1,2,4- – – – – – – – 

trichloroethane;1,1,1-  2e+02 2e+00 – – – – – 

trichloroethane;1,1,2- – – – – – – 4.2e+01 

trichloroethylene  5e+00 3e–02 – – – – 8.1e+01 

trichloropropane;1,2,3-  – – – – – – – 

vinyl chloride  2e–01 – – – – – 5.3e+02 

xylene;m–  – – – – – – – 

xylene;o-  – – – – – – – 
Notes: 

ARARs:  Applicable or Relevant and Appropriate Requirements. 
(mg/kg):  Milligrams per kilogram. 
tph:  Total petroleum hydrocarbons. 
(µg/L):  Micrograms per liter. 
–:  Not available. 
*:  Total carcinogenic PAHs using toxicity equivalency method. 
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3.1.3 SUBSURFACE SOIL SAMPLING 

3.1.3.1 Approach 
Subsurface soil samples will be collected to characterize existing soil conditions and to aid 
in remedial design.  Proposed sampling locations are shown on Figure 3-2.  Note that 
subsurface soil samples include samples to be collected from new wells MW-25 and MW-
26 as discussed in Section 3.1.1.1.  Up to 21 subsurface soil samples will be collected for 
analysis.  Sample clusters are proposed at existing wells MW-16 and MW-18 to investigate 
the extent of contaminated soil at these wells, which currently contain floating product.  
Another cluster of sample locations is proposed at historical test pit TP-9, where 
contaminated soil was found between 2 feet bgs and the groundwater table.  A fourth 
cluster is proposed around new well MW-25 as optional samples to investigate the potential 
extent of soil contamination (if found) at the former location of MW-7.  Note that destroyed 
well MW-7 contained floating product when last measured in 1989. 
Subsurface soil samples in the upper yard (at MW-16 and MW-18, and MW-25) will be 
collected from borings installed using an auger drill rig.  An auger rig will be used due to 
the presence of till and outwash soils, which cannot be penetrated using a push-probe rig.  
Soils from the borings will be collected at the surface and at 2.5-foot intervals to the depth 
of the borings.  All samples will be field screened using a PID, sheen test, and 
visual/olfactory methods.  Note that the field screening includes the sample collected from 
the surface at the boring locations.  The borings will be extended to 3 feet below the 
groundwater table as measured in the adjacent wells.  It is anticipated the borings will be 
extended to 15 to 20 feet bgs.  The soil sample with the highest potential to contain 
contamination from each boring (based on field screening) will be submitted for laboratory 
analysis.  In the absence of indications of contamination, the soil sample from the 
groundwater table will be submitted for analysis. 
Subsurface samples in the lower yard will be collected using a push-probe rig.  Soil will be 
sampled continuously from the ground surface to 2 feet below the groundwater table as 
measured in the adjacent existing monitoring wells.  It is anticipated that the probes will be 
extended to approximately 12 feet bgs.  The entire sampled soil column, including soil 
from the ground surface at the probe locations, will be field screened using a PID, sheen 
test, and visual/olfactory methods.  The sample with the highest potential to contain 
contamination (based on the field screening) will be submitted for laboratory analysis. 

3.1.3.2 Sample Analysis and Cleanup Levels 
All subsurface soil samples submitted to the laboratory will be analyzed for gasoline, 
BTEX, diesel, heavy oil, and lead.  The four samples showing the highest overall potential 
contaminant levels will be analyzed for cPAHs and total organic carbon (TOC).  The six 
samples showing the highest overall contaminant levels will be analyzed for extractable 
petroleum hydrocarbons (EPH) and volatile petroleum hydrocarbons (VPH).  Results for 
these analyses will provide a baseline for remedial design purposes.  The samples will not 
be analyzed for fuel additives (EDB, EDC, and MTBE) since it is assumed that these 
compounds (if present) will be treated during the interim action implemented to address the 
petroleum contamination.  Following the interim action, selected soil samples will be 
analyzed for these compounds to confirm that remedial goals were met.  An exception is 
the fuel additives; if these compounds are not detected in the groundwater samples 
collected during the RI, they will not be analyzed for in the confirmation samples (in 
accordance with MTCA Table 830-1).  Subsurface soil sample results will be compared to 
MTCA A cleanup levels.  
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3.2 FEASIBILITY STUDY 
The purpose of a feasibility study (FS) is to develop and evaluate cleanup action alternatives.  
A FS should include the evaluation of a reasonable number of cleanup action alternatives that 
protect human health and the environment.  An initial alternatives analysis was performed for 
the site by the City prior to purchase of the property (Parametrix 2005).  Alternatives 
involving soil capping, installation of a cutoff wall, and complete removal by excavation 
were evaluated.  Two alternatives, soil capping and installation of a cutoff wall, were 
identified as appropriate for the site and preferred.  Since that time, further analysis has been 
conducted to meet current cleanup goals for the site, which are as follows: 

• Meet the requirements of MTCA for the protection of human health and the 
environment. 

• Use permanent solutions where possible.  MTCA rules state that cleanup action 
shall use permanent solutions “to the maximum extent practicable” and provide for 
a “reasonable restoration time frame.”  

The cleanup action proposed here as an interim action has been selected to meet the stated 
goals.  They were developed based on historical data and, as such, are conceptual.  Proposed 
cleanup actions will be further evaluated based on the information derived during the RI and 
a pilot study (see Section 3.3.1.2 below).  

3.3 INTERIM ACTION 
The proposed interim action described here are intended to meet MTCA requirements for a 
cleanup action.  Once the interim action is completed, compliance monitoring will be 
conducted to confirm that interim action goals are met.  The interim action will consist of: 

• Source reduction using a combination of in-situ chemical oxidation and excavation 
and, 

• In-situ enhanced bioremediation of dissolved and adsorbed hydrocarbons in the 
contaminated plume using oxygen releasing compounds.   

3.3.1 Source Reduction  
The major historical source at the site, the floating product layer in the lower yard, was 
removed by the SVE system.  Secondary sources that are still present consist of residual 
hydrocarbons in smear zone soils, contaminated soil in the vadose zone (such as at test pit 
TP-9), and contaminated soil/product associated with the thin layer of floating product 
(<3/8-inch) in the vicinity of wells MW-16 and MW-18. The proposed methods for source 
reduction at the site are a combination of in-situ chemical oxidation and soil excavation.  
In-situ chemical oxidation has been demonstrated to be effective at reducing petroleum 
contamination at sites similar to the subject property.  If the technology is shown to be 
ineffective during the pilot test proposed here, alternative treatments will be proposed and 
evaluated.  Such alternative treatments may consist of a more aggressive application of 
oxygen leasing compounds to treat the smear zone or alternative soil treatment solutions 
such as Greenmarket Solutions Land Reclaimer™.  This technology uses a proprietary 
process that wakens the bonds holding petroleum to soils and making them more 
bioavailable.  Indigenous bacteria can also be added to the process. 
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3.3.1.1 Soil Excavation 
Source soils near MW-16 and MW-18, where floating product was observed in November 
2006, will be excavated and removed.  Excavation will be conducted during the dry 
summer season and will target the removal of petroleum saturated soils and free product.  
Excavations will generally extend to the groundwater table.  In addition to the excavations 
at MW-16 and MW-18, if other concentrated, near-surface zones of contaminated soil are 
discovered during the RI, their removal by excavation will be implemented.   

Excavations will be observed full time by an archaeologist to screen for the presence of 
cultural resources.  Cultural resources are not anticipated in the upper yard but are 
potentially present in the lower yard.  If cultural resources are observed, excavation will be 
halted in the area.  At this time, alternative remedial measures will be evaluated.  One 
potential alternative would be to treat the area with chemical oxidant as described in 
Section 3.3.1.2 below.  Any other potential alternatives will be evaluated at a later date as 
appropriate. 

The excavation plan will be refined following the RI.  At that time, a technical 
memorandum will be submitted that will summarize the results of the RI and present 
proposed excavation locations and a confirmation sampling scheme.   

3.3.1.2 In-Situ Chemical Oxidation 
Soils at locations in the lower yard where floating product has historically been observed 
are assumed to contain high concentrations of petroleum in the vadose zone.  These soils 
will be treated using in-situ chemical oxidation.  This treatment involves introducing a 
chemical oxidant in slurry form into the zone of impacted media.  The slurry is typically 
injected using push-probe or drilling equipment with injections spaced on 7 to 10-foot 
centers.  The oxidant destroys the hydrocarbons on contact, producing primarily carbon 
dioxide and water as by products.  Two to three injection events spaced at one-month 
intervals are typically recommended.  An alternative method is to mechanically mix the soil 
in place while injecting the oxidant slurry.  Commercially-available chemical oxidants 
include RegenOxTM, Fenton’s Reagent, and permanganate.  Selection of the preferred 
chemical oxidant will be based on an analysis of cost and effectiveness that will be 
performed following the RI.  At this time, a technical memorandum will be submitted that 
will present the preferred oxidant and a pilot study and confirmation sampling plan to prove 
the effectiveness of the oxidant.  This technical memorandum will be combined with the 
excavation plan technical memorandum.  A preliminary pilot test plan is described below.   

Pilot Test Plan 
To demonstrate the effectiveness of the selected chemical oxidation treatment, a pilot-scale 
test will be performed prior to production-scale treatment.  The pilot scale location selected 
will be representative of the highest soil concentrations at the site.  Nine injection locations 
on 10-foot centers will be treated with oxidant.  The test injections will be centered around 
a soil sampling location with known concentrations to provide “before” soil concentrations.  
Two injection events spaced one month apart will occur.  One month following the second 
event, four confirmation push-probes will be installed centered around the original sample 
location to provide an “after” measurement of soil concentrations.  The four push-probes 
will each be spaced 5 feet horizontally from the original sample location.  Two soil samples 
will be collected from each probe for a total of eight samples.  Sample elevations will be 
selected so that three samples are collected from an elevation 1 foot above the original 
sample elevation, three samples will be collected from 1 foot below and two samples will 
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be collected from the same elevation.  The confirmation samples will be analyzed for the 
same constituents as the “before” sample.  A third injection event may be implemented 
based on the results of the confirmation sampling. 

If proved effective, the chemical oxidation treatment will be applied at all source locations. 
Injection volumes, spacing, and treatment depths will be selected based on the results of the 
RI sampling and the pilot test.  A production-scale treatment plan will be provided for 
approval in a technical memorandum following the pilot test. 

An approximate outline of the source treatment area is shown on Figure 3-3.  The number 
of injection events will be determined based on the pilot test.  Confirmation sampling will 
be conducted at least one month following the final injection event.  Confirmation sample 
locations will be collected at the same locations as the subsurface samples that were 
collected during the RI.  This will provide “before” soil concentrations for comparison to 
the confirmation samples.  All confirmation samples will be analyzed for gasoline, BTEX, 
diesel, heavy oil and cPAHs.  The samples will also be analyzed fuel additives (EDB, EDC, 
and MTBE) if these compounds are detected in the groundwater samples collected during 
the RI sampling. 

3.3.2 Residual Soil and Groundwater Remediation 
Residual soil and groundwater contamination will be treated using in-situ enhanced 
bioremediation following the source reduction interim action.  The specific in-situ 
enhanced bioremediation technology selected for the site involves injecting an oxygen 
releasing compound in slurry form into the aquifer.  Oxygen is provided to enhance the 
activity of naturally-occurring aerobic bacteria, which feed on or “respirate” the 
hydrocarbons.  Oxygen is typically the limiting factor for bioremediation at contaminated 
sites.  Similar to the chemical oxidant injections, the slurry is injected into the zone of 
impacted media using push-probe or drilling equipment with injections spaced on 
approximately 10-foot centers.  The effective treatment period is on the order of one year.  
Selection of design criteria such as the preferred oxygen-releasing compound, compound 
volumes, injection spacings, and treatment depths will be based on a cost evaluation and 
the results of the RI.   

Confirmation sampling will consist of groundwater monitoring conducted in selected wells.  
The initial evaluation monitoring period will consist of three sampling events conducted at 
6-, 9-, and 12-months following the injection event.  A future long-term monitoring 
program will be developed based on the initial monitoring period results. 

A proposed treatment plan and confirmation groundwater monitoring plan will be presented 
in a technical memorandum following the RI and pilot test.  The technical memorandum 
will be combined with the production-scale in-situ chemical oxidation plan technical 
memorandum. 

3.4 TERRESTRIAL ECOLOGICAL EVALUATION 
At the completion of the RI, a terrestrial ecological evaluation will be performed to evaluate 
threats to terrestrial plants and animals at the site and to identify cleanup action alternatives 
and cleanup levels protective of terrestrial receptors (if appropriate).  Terrestrial receptors 
identified in the SEPA environmental checklist developed for the site include hawks, herons, 
bald eagles, songbirds, waterfowl, otter, raccoons and other small mammals.  No endangered 
or threatened terrestrial species were identified with the exception of the bald eagle 
(threatened). 
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The majority of contaminated soil at the site is expected to be located at depth (5 feet to 
10 feet bgs) in the smear zone near the groundwater table.  Source soil in the vadose zone 
above the groundwater table will be targeted for removal during the remedial actions. 

Actual appropriate approaches will be evaluated based on the RI results.  The approaches and 
cleanup levels (if appropriate) will be proposed in the excavation plan developed following 
the RI and prior to the excavation activities. 
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4. FIELD AND LABORATORY METHODS 
Descriptions of the specific sampling and laboratory methods for the project are presented 
in this section.  The methods described are intended to supplement the standard operating 
procedures (SOPs) provided in Appendix G.  Sampling field forms are provided in 
Appendix F. 

4.1 SAMPLING METHODS AND PROCEDURES 

4.1.1 General Sampling Procedures 
All soil samples will be placed into the appropriate sample containers using dedicated, 
disposable polyethylene scoops.  All sample containers will be provided by the analytical 
laboratory.  Bowls used during sample collection will be dedicated, disposable, and 
constructed of polyethylene.  Samples for BTEX, EDB, EDC, MTBE, and gasoline 
analyses were collected according to EPA Method 5035A as described in the soil sampling 
SOP in Appendix G.  These samples will not be homogenized in the field.  Samples for 
non-volatiles analysis will be thoroughly homogenized before being placed in sample 
containers.  Soil samples will be logged by a qualified scientist using the Unified Soil 
Classification System (USCS).  Following sampling collection, the location of all samples 
will be tied to existing site features and sketched in the field logbook.  Sample locations 
and new monitoring wells will be located by survey in state plane coordinates. 

4.1.2 Field Screening 
During sample collection, soil samples will be field screened using a PID and 
visual/olfactory methods.  A portion of each sample will be placed in a re-sealable plastic 
bag for headspace screening using the PID.  The headspace sample will be allowed to heat 
in the sun for approximately 10 minutes and will then be shaken vigorously.  A headspace 
vapor measurement will be then be collected and recorded on the field sampling form.  
During sampling, observations will also be made for signs of contamination such as odors, 
staining, or a sheen on saturated samples from below the water table.  Such observations 
will also be recorded on the field sampling form.  Field screening information will be used 
to aid in the selection of samples for laboratory analysis. 

4.1.3 Surface Soil Grab Sampling 
At locations where only surface soil samples are to be collected, samples will be collected 
from between 0 and 6 inches bgs using dedicated, disposable equipment. 

4.1.4 Push-Probe Sampling (Soil) 
A Geoprobe® or equivalent push-probe rig will be used to collect surface and subsurface 
soil samples.  For soil sampling, the stainless steel core sampler will be fitted with a new 
disposable acetate sleeve for each sample run.  Soil samples will generally be collected 
continuously from the ground surface to the depth of the borings.  Probes will be extended 
to the groundwater table at a minimum. 

Once the sampling depth is reached for each sample run, the coring device will be retracted 
and the acetate sleeve will be cut length-wise and opened to allow for observation of the 
soil core.  The soil core will be logged and selected sections will be placed into the 
appropriate sample containers. 
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4.1.5 Soil Sampling using a Hollow-Stem Auger Rig 
When difficult drilling conditions preclude the use of a push probe rig, subsurface soil 
sampling may be conducted using a hollow-stem auger rig.  Soil samples will be collected 
from the auger borings using a decontaminated 2.5-inch internal diameter (I.D.) split-spoon 
(SPT) sampler.  Soil samples will generally be collected at 2.5 feet intervals to the planned 
depth of the borings.   The borings will be extended to the groundwater table at a minimum. 

Once the sampling depth is reached for each sample, the SPT sampler will be driven 1 foot 
into the undisturbed soil at the base of the boring.  The sampler will then be retrieved and 
opened for sample logging and field screening.  Selected soil samples will be placed into 
the appropriate sample containers. 

4.1.6 Monitoring Well Installation, Development, and Sampling 
The two planned monitoring wells will be installed by a licensed driller according to 
applicable Ecology regulations (Chapter 173-160 WAC).  The monitoring wells will be 
constructed using 2-inch I.D. polyvinyl chloride (PVC) casings fitted with 15-foot screens 
(with 0.01-inch or 0.02-inch slots) installed to depths of 20-feet bgs each (to match the 
former wells being replaced).  Completed well monuments will be flush-mounted; a 2-foot 
square concrete pad will be constructed around the monument as a surface seal. 

Completed monitoring wells will be allowed to set for at least 24 hours before development 
to allow grout or bentonite chip seals to set.  Development will be achieved by over-
pumping at a flow rate of up to 1 gallon per minute (gpm) using an 5/8-inch outside 
diameter (O.D.) inertial lift pump fitted with a surge block.  New polyethylene tubing shall 
be used for developing each well.  Water quality parameters (specific conductance, pH, 
temperature, and turbidity) will be measured during development.  Development will be 
continued until the parameters stabilize as determined by the lack of appreciable change in 
measurement over several 3-minute monitoring periods or if a turbidity reading of 10 NTUs 
or less is attained.  The 10 NTU criteria is based on EPA sampling guidelines (EPA 2002). 

Groundwater sampling will be conducted no earlier than 24 hours following development 
to allow undisturbed water to enter the well column.  Groundwater samples for volatile 
organic compounds (VOCs) or gasoline analysis will be collected using a decontaminated, 
positive-displacement down-hole pump.  Non-volatiles samples may be collected using a 
peristaltic pump.  New, disposable polyethylene tubing will be used at each sample 
location.  For samples collected near the groundwater table, the sample pump will be 
lowered to 2-feet below the water surface.  For deeper samples, the pump will be lowered 
to the mid-point of the well screen. 

Groundwater will be purged and sampled from the wells using low flow techniques.  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 4-1 are met over at least three 3-minute monitoring 
periods. 
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Table 4-1. Purging Stabilization Criteria 

Parameter Stabilization Criteria 
pH +\- 0.1 unit 
Specific conductance +\- 3% 
Oxidation-reduction potential (ORP) +\- 10 millivolts 
Turbidity +\- 10% (when greater that 10 NTUs) 
Dissolved Oxygen +\- 0.3 milligrams per liter 

If a turbidity of 10 NTUs or less is not attained during purging, both filtered and non-
filtered metals samples will be collected.  Filtered samples will be collected using a 0.45 
micron filter placed in line with the sample tubing. 

4.1.7 Decontamination Procedures 
Decontamination of all non-disposable tools and equipment (such as split-spoon soil 
samplers) will be conducted prior to each sampling event and between each sampling 
location.  The following steps will be taken during decontamination of sampling equipment 
used during field investigations: 

• Scrub with non-phosphate detergent (i.e., Alconox or similar) 

• Rinse with tap water 

• Rinse thoroughly with deionized water 

• Allow to air dry and place in a new plastic bag for storage 

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. 

4.1.8 Investigation-Derived Waste 
Investigation derived waste (IDW) from sampling activities will be containerized onsite in 
55-gallon drums.  Composite samples will be collected for waste characterization.  
Disposal options for the IDW will be based on the analytical results.  Disposal shall be 
managed by Parametrix using a licensed waste disposal contractor.  

All drums will be labeled indicating date filled, content, location, company, and a unique 
identification number.  All drums and containers will be tracked on a waste-tracking log.  

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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4.2 SAMPLE HANDLING AND CUSTODY 

4.2.1 Sample Identification and Labeling 
Prior to the field investigation, each sample location will be assigned a unique code.  Each 
sample collected at that location will be pre-assigned an identification code using the 
sampling site followed by other specific information describing the sample.  The sample 
numbering protocol is shown in Table 4-2. 

Table 4-2. Sample Numbering Protocol 

Site CHEV  = Chevron Property 
Matrix SO = Soil 

GW = Groundwater 
WT = Rinsate/trip blank water 

Sampling Station SS01 = Surface Soil Station 01 
SB01 = Soil Boring No. 1 
PP01 = Push Probe No. 1 
MW25 = Monitoring Well No. 25 (for continuity with past work, 
monitoring well numbering will begin with 25) 

Sample Type/Sample Depth 0000 = Field sample collected at a depth of 0.0 feet 
1010 = Field duplicate collected at a depth of 1.0 feet 
2000 = Trip blank 
4050 = Rinsate Blank collected following the collection of a 
sample at a depth of 5.0 feet. 

Example: 

CHEV-SO-MW25-0150 = Soil sample collected from the soil boring installed for MW-25 
at a depth of 15.0 feet. 

4.2.2 Sample Storage, Packaging and Transportation 
Samples will be placed in a cooler following collection and chilled to approximately 4ºC. 
Following completion of each days sampling, all samples will be transported and/or 
shipped to the analytical laboratory, as appropriate.  Samples which are routinely delivered 
to the laboratory on the same day as collection may not have sufficient time to chill to 4ºC. 

4.2.3 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.  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 
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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. 

4.3 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 Severn Trent 
Laboratory of Fife, Washington.  Analytical methods are listed in Table 4-5.  Laboratory 
reporting limits will be verified prior to analyses to ensure that, at a minimum, reporting 
limits for each analyte are equal to or lower than MTCA Method A cleanup levels for soil 
and 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. 

4.4 QUALITY ASSURANCE/QUALITY CONTROL 
QA/QC checks consist of measurements performed in the field and laboratory. 

4.4.1 Field Methods 
Guidelines for minimum samples for field QA/QC sampling are summarized in Table 4-3. 

Table 4-3. Guidelines for Minimum QA/QC Samples for Field Sampling 

Field 

Media Field Duplicate Trip Blank Equipment Blank 
Soil and 
Groundwater 

1 per 20 samples 
per analysis 

1 per cooler 
containing water 
VOCs samples 

1 per 20 samples (per non-disposable 
equipment type) 
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4.4.1.1 Field Duplicates 
A minimum of one blind field duplicate will be analyzed per 20 samples.  Field duplicates 
will be collected following field samples.  Soil duplicates samples for non-volatiles 
analysis will be homogenized and split.  Duplicate samples will be coded so the laboratory 
cannot discern which samples are field duplicates. 

4.4.1.2 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. 

4.4.1.3 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. 

4.4.2 Laboratory QA/QC Methods 
Specific procedures and frequencies for laboratory QA procedures and QC analyses are 
detailed in the laboratory’s QA Plan and SOPs for each method.  QC analyses will be 
performed by the laboratory according to their Ecology-approved SOPs. 

4.4.3 Summary of Sample Media, Numbers, and Analyses 
Total numbers of samples to be collected are summarized by medium in Table 4-4. 
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Table 4-4. Summary of Sample Types, Analyses, and Number 

Sample 
Medium Analysis 

No. Field 
Samples 

No. Duplicate 
Samples 

No. Equipment 
Blanks 

No. Trip 
Blanks 

Total 
No. 

Gas 10 1 1 - 12 

Diesel/Heavy Oil 10 1 1 - 12 

VOCs (incl. BTEX, 
EDB, EDC, MTBE) 10 1 1 1 13 

Lead (total) 7 1 1 - 12 

Lead* (dis.) 7 1 - - 11 

cPAHs 7 1 1 - 7 

Alkalinity 10 - - - 10 

Nitrate 10 - - - 10 

Sulfate 10 - - - 10 

COD 10 - - - 10 

Chloride 10 - - - 10 

Groundwater 

TDS 2 - - - 2 

Surface Water Chloride 1 - - - 1 

Gas/BTEX 10 1 - - 11 

Diesel/Heavy Oil 10 1 - - 11 

Lead (total) 10 1 - - 11 

VOCs (EDB, EDC, 
MTBE) 2 1 - - 3 

Surface Soil 

cPAHs 2 1 - - 3 

Gas/BTEX 21 1 1** - 23 

Diesel/Heavy Oil 21 1 1** - 23 

Lead (total) 21 1 1** - 23 

cPAHs 4 - 1** - 5 

TOC 4 - - - 4 

EPH 6 - - - 6 

Subsurface Soil 

VPH 6 - - - 6 
 
Notes: 
BTEX: Benzene, toluene, ethylbenzene, and xylenes. 
cPAHs: Carcinogenic polycyclic aromatic hydrocarbons. 
COD:  Chemical oxygen demand. 
EDB: 1,2-Dibromoethane. 
EDC: 1,2-Dichloroethane. 
EPH: Extractable Petroleum Hydrocarbons. 
MTBE: Methyl tertiary-butyl ether. 

 
TDS: Total Dissolved Solids. 
TOC:  Total organic carbon. 
VPH: Volatile Petroleum Hydrocarbons. 
* If sample turbidity is greater than 10 nephelometric turbidity units (NTUs), a 

dissolved sample will also be collected using a 0.45 micron filter.  
** Equipment blanks will be collected from decontaminated split spoon samplers 

only. 
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4.4.4 Sample Containers, Preservation, and Holding Times 
Analytical methods, sample containers, preservation, and holding times are summarized in 
Table 4-5. 

Table 4-5. Sample Containers, Preservation, and Holding Times 

Analysis Method Matrix Container Preservation Holding Time 

Soil – 10g En Core 
sampler Cool 4°C 14 days 

Gasoline (w/BTEX 
optional) NWTPH-Gx 

Groundwater 2 – 40 mL vials HCl pH < 2, 
cool 4°C 14 days 

Soil 8 oz cwm Cool 4°C 14 days 
Diesel and  
Heavy Oil NWTPH-Dx 

Groundwater 1 liter amber HCl pH < 2, 
cool 4°C 

7 days ext, 40 
days 

Soil – 10g En Core 
sampler Cool 4°C 

48 hrs 
preservation 

14 days VOCs (includes BTEX, 
EDB, EDC, and MTBE) 8260B 

Groundwater 2 – 40 mL vials HCl pH < 2, 
Cool 4°C 14 days 

Soil 8 oz cwm Cool 4°C 14 days ext, 40 
days 

cPAHs 8270C (SIM 
for soil) 

Groundwater 1 liter amber Cool 4°C 7 days ext, 40 
days 

EPH NWTPH-EPH Soil 4 oz cwm Cool 4°C 6 months 

VPH NWTPH-VPH Soil En Core 
sampler Cool 4°C 

48 hrs 
preservation 

14 days 
Soil 4 oz cwm Cool 4°C 6 months 

Lead and Iron 6010 
Groundwater 500 mL HDPE HNO3 < pH 2, 

Cool 4°C 6 months 

COD 410.1 Groundwater 250 mL HDPE H2SO4 < pH 2, 
Cool 4°C 28 days 

Alkalinity 310.1 Groundwater 250 mL HDPE Cool 4°C 14 days 
Sulfate 300.0 Groundwater 125 mL HDPE Cool 4°C 28 days 
Nitrate 300.0 Groundwater 125 mL HDPE Cool 4°C 48 hours 
Chloride 300.0 Groundwater 125 mL HDPE Cool 4°C 28 days 
TDS 160.1 Groundwater 1 L HDPE Cool 4°C 7 days 
TOC 9060 Soil 4 oz cwm Cool 4°C 28 days 
 
Notes: 
cPAHs:  Carcinogenic polycyclic aromatic hydrocarbons. 
COD:  Chemical Oxygen Demand. 
cwm:  Clear, wide-mouth jar. 
EDB: 1,2-Dibromoethane. 
EDC: 1,2-Dichloroethane. 
EPH: Extractable Petroleum Hydrocarbons. 
HCl:  Hydrochloric acid. 
HDPE:  High-density polyethylene. 
 

 
HNO3:  Nitric acid. 
H2SO4:  Sulfuric acid. 
mL:  Milliliter. 
MTBE: Methyl tertiary-butyl ether. 
NWTPH: Northwest total petroleum hydrocarbons. 
oz:  Ounce. 
TDS: Total Dissolved Solids. 
VOCs: Volatile organic compounds. 
VPH: Volatile Petroleum hydrocarbons. 
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4.5 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: 

• PIDs 

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 users 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 activity field notebook. 

4.6 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. 

4.7 DATA MANAGEMENT 
The objectives of data management are to assure that large volumes of information and data 
are technically complete, accessible, and efficiently handled.  

4.7.1 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. 

4.7.2 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 will be submitted with the RI/FS report and archived in the project file. 
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5. 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). 

5.1 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. 

5.2 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 DQIs 

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

• Laboratory 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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5.3 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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6. SCHEDULE 
A project schedule is presented graphically in Appendix H. 

Upon notice to proceed, the remedial investigation would be initiated within approximately 
six weeks.  This includes the public comment period for the SEPA checklist prepared for the 
Agreed Order.  Field work would be accomplished within two weeks.  A draft pilot test 
design and technical memorandum (TM) would be provided within six weeks following 
completion of field work.  Once the pilot test TM is approved, the pilot test will be 
implemented; assuming all three treatment events are implemented, the pilot test will require 
approximately four months to complete.  A full scale design TM will be provided within 4 
weeks of the completion of the pilot test. Duration for the RI/FS and pilot test tasks is 
expected to be on the order of eight months.  It is anticipated the task will begin in September 
2007 and be completed by May 2008. 

Implementation of the in-situ treatment interim action may require five months (assuming 
three chemical oxidation treatment events).  Confirmation soil and groundwater sampling will 
be completed within 1 year following completion of treatment.  A draft RI/FS report will be 
provided within four weeks of completion of confirmation sampling.  Assuming a two week 
review period, a final RI/FS report will be provided within four weeks of the draft submittal.  
Draft and final cleanup action plans will be submitted within the 4 week period following 
submittal of the final RI/FS report.  Total duration for the interim action implementation, 
RI/FS reporting, and cleanup action planning tasks is anticipated to be nineteen months, with 
completion in late-2009. 

Shoreline restoration will occur during the open fish windows (approximately July through 
January) in 2009/2010.  Note that confirmation sampling can be conducted concurrent with 
shoreline restoration. 
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