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1. INTRODUCTION 
 
1.1 BACKGROUND  
 
This Remedial Investigation / Feasibility Study (RI/FS) Work Plan is prepared for the 
Bothell Paint and Decorating (Bothell Paint) facility in Bothell, Washington. A RI/FS is 
planned as part of an Agreed Order number DE 6296 between the City of Bothell and the 
Washington State Department of Ecology (Ecology) (Appendix A). The City of Bothell 
currently owns the property. A portion of the property will accommodate the realignment 
of SR 522 scheduled for construction in 2010. Remnant portions of the property may be 
redeveloped. 
 
The approximately 0.79 acre site, which includes two parcels, is located on the south side 
of SR-522, between SR 522 and 180th Street NE (Figure 1-1). Current property use is 
mixed commercial and retail. 
 
1.2 OBJECTIVE  
 
The objective of this RI/FS is to meet the requirements of the Agreed Order in 
accordance with the Model Toxics Control Act (MTCA) Cleanup Regulation 
(Washington Administrative Code WAC 173-340). The RI is designed to characterize 
site conditions in order to complete a FS and select a cleanup action as described in 
WAC 173-340-360 through 173-340-390.  
 
1.3 WORK PLAN ORGANIZATION  
 
This Work Plan is prepared using the United States Environmental Protection Agency’s 
(EPA’s) Guidance for Conducting Remedial Investigations and Feasibility Studies Under 
CERCLA (OSWER Directive 9355.3-01) as a reference for work plan organization and 
content. The scope of work described in the work plan is designed to gather information 
required for a RI/FS study as described in WAC 173-340-350. The organization of the 
Work Plan is presented below: 
 

• Section 1: Introduction – background, objective, work plan organization, and 
regulatory framework  

 
• Section 2: Site Background and Physical Setting – description and history of 

operations and environmental setting  
 
• Section 3: Initial Evaluation – summary of previous investigations, known and 

expected contaminants, and the conceptual site model  
 
• Section 4: Work Plan Rationale – data quality objective needs and general 

approach  
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• Section 5: Remedial Investigation Tasks – project planning, sample collection and 
analysis, data validation and evaluation, and assessment of risks  

 
• Section 6: Project Management – schedule and project management staff 
 

1.4 REGULATORY FRAMEWORK  
 
The site is listed on Ecology’s Confirmed and Suspected Contaminated Sites database 
with a facility ID of 93536765. The site has not been ranked under the Washington 
Ranking Method. RI/FS activities at the Bothell Paint property will be conducted under 
the provisions of the Agreed Order with Ecology. The provisions include the requirement 
that the City of Bothell complete a RI/FS study as required by MTCA Cleanup 
Regulation WAC 173-340. 
 
In Washington State, the administrative process and standards for investigating and 
cleaning up facilities impacted by hazardous substances are promulgated under MTCA 
(WAC 173- 340; Ecology, 2007). Under MTCA (WAC 173-340-350) a RI/FS is required 
once a site is prioritized for remedial action. The RI/FS focuses on collecting, developing, 
and evaluating enough information to select a cleanup action under WAC 173-340-360 
through 390.  
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2. SITE BACKGROUND AND PHYSICAL SETTING 
 
2.1 SITE BACKGROUND  
 
The property consists of two parcels owned by the City of Bothell and current use is 
mixed commercial and retail. These two parcels will be referred to in this work plan as 
the Victory Parcel and the Giannola parcel, after the last private owners of these two 
parcels (Figure 2-1). Historic operations on the Victory parcel included automobile repair 
and dealerships, retail paint and flooring, and sand blasting (HWA, 2008a). A leaking 
underground storage tank (LUST) was removed from the Victory parcel in 1988. 
Petroleum impacted soil and ground water were observed in the LUST excavation at the 
time. Sandblast grit and soil staining have been observed in surface soils on the Victory 
parcel. Sampling performed by HWA in 2008 documents the presence of petroleum 
hydrocarbons and metals on the Victory parcel.  
 
Documented historic site use of the Giannola parcel is limited to residential and parking. 
However, sampling performed by HWA in 2008 documents the presence of petroleum 
hydrocarbons and metals in soil and ground water in the parcel. These contaminants 
likely originated from the Victory or other nearby parcels with known or suspected 
contaminant sources.  
 
Dredging spoils from an Army Corps of Engineers Sammamish River channel widening 
and re-alignment project were placed on both parcels in the 1960’s as was the case on 
other nearby parcels south of SR 522 and north of the current Sammamish River channel. 
 
2.2 PHYSICAL SETTING  
 
The approximately 0.79 acre property is located at 18004 to 18012 Bothell Way 
Northeast, Bothell, Washington, King County Tax Parcels Nos. 9457200081 and 
9457200072.  
 
Figure 2-1 shows the property site plan. The two parcels form an approximately 
triangular lot located on the south side of Woodinville Drive between Bothell Way, and 
101st Avenue East. Vehicle access is from Northeast 180th Street on the south.  
 
The Victory parcel is developed with three commercial buildings along the southern 
portion of the parcel. Asphalt paved parking covers the remainder of the Victory parcel 
(Figure 2-2). An approximately five-foot high rockery retaining wall is present at the 
location labeled on Figure 2-1. The Giannola parcel is a southward sloping parking lot, 
paved on the northern two thirds and gravel surfaced on the southern third. Vehicle 
access is via the Victory parcel to the west. There are no buildings or other structures on 
the Giannola parcel. 
 
The property is bounded on the north and west by SR 522, on the south by 180th Street 
NE, and on the east by a McDonalds restaurant. The Sammamish River is between 
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300 and 400 feet south of the property and separated from the property by Northeast 
180th Street and Bothell Landing Park. 
 
The Bothell Paint property is in an area where soil stratigraphy typically consists of up to 
9 feet of loose to medium dense, silty sand to sandy silt fill with occasional debris over 
alluvial soil consisting of soft interbedded silts, sandy silt, peat, silty sand, and sand to 
depths around 20 to 25 feet below the existing ground surface (bgs). The alluvial deposits 
are underlain locally by a predominantly dense sand layer containing variable amounts of 
gravel to depths of approximately 40 to 50 feet bgs. This sand may be a glacial outwash 
deposit. Beneath the dense sand is a stiff to hard clay or silt with a maximum thickness 
locally in excess of 14 feet. This unit is inferred to be a drift deposit of glacial-lacustrine 
origin. 
 
Based on observations during HWA investigations (HWA 2008a, 2008b), soils at the 
Bothell Paint property typically consist of approximately three to eight feet of silty sand 
fill over alluvial soil consisting of interbedded silt and peat. Peat or silt beds with high 
organic content up to seven feet thick are present within the alluvial soil, generally at 
depths between seven and sixteen feet bgs. These organic-rich beds appear to underlie 
most of the property but may not represent a contiguous layer. Interbedded alluvial sand 
and silty sand was encountered between 12 and 14 feet bgs.  
 
Most fill material on the property appears to be derived from 20th century commercial 
development along Bothell Way and Woodinville Drive, and dredge and soil spoils 
placed on the southern portion of the project area by the Army Corps of Engineers 
between 1961 and 1966. Some of the commercial development fill may have been 
imported into the project area.  
 
The shallowest glacial deposits in the area are Vashon recessional outwash. Advance 
outwash and Vashon Till deposits are mapped on adjoining hills.  
 
Ground water was encountered in site borings at depths of approximately two to seven 
feet bgs, mostly as unconfined and present in shallow fill and alluvial soils. One boring 
on the south part of the Victory parcel was advanced to 20 feet bgs, and encountered a 
second alluvial water-bearing zone. Ground water in this zone was confined, and rose to 
one-half feet above ground surface. Shallow ground water at that boring location was 
encountered at approximately 2.5 feet bgs. The southwest building on the Victory parcel 
has experienced ground water seepage issues, and has several sump pumps in the 
basement (HWA, 2008a). Ground water at the south end of the Giannola parcel also 
appeared to be confined beneath silt layers, and rose to a depth of 3.6 feet bgs 
(HWA, 2008c). Based on water level data from nearby sites, ground water flow appears 
to be to the south-southeast, toward the Sammamish River (Riley Group, 2007). 
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3. INITIAL EVALUATION 
 
3.1 SUMMARY OF PREVIOUS INVESTIGATIONS  
 
The first documented environmental investigation on the Victory parcel occurred in 1988 
when a LUST was removed. The LUST contained gasoline and Stoddard solvent 
(petroleum distillates) and a product release was discovered in soil and ground water. A 
composite soil sample collected from the north and south sidewalls of the excavation 
contained 1,400 milligrams per kilogram (mg/kg) of gasoline-range petroleum 
hydrocarbons, greater than current Ecology Method A cleanup levels. Soil over-
excavation was not likely conducted at the time due to the proximity of site structures and 
a rockery adjacent west and north to the UST excavation, respectively (Figure 2-1). 
Approximately 1,000 gallons of water and product were pumped from a recovery sump 
installed in the excavation prior to backfilling. Ground water assessment or monitoring 
was not performed after LUST removal. 
 
A sandblasting contractor operated at the Victory parcel for approximately 40 years. 
According to site tenant information, sandblast grit and soil staining reportedly related to 
compressor blowdown have been observed to the west and south of the tenant space 
vacated by the contractor. Some sandblasting grit was reportedly removed from the site, 
but stained soils were not assessed or removed. 
 
In 2008 HWA conducted a site investigation on the Victory parcel as part of a phase II 
environmental site assessment. The investigation included surface geophysical surveys 
consisting of electromagnetic induction and ground penetrating radar, the drilling of eight 
direct push soil borings up to 20 feet deep, two hand auger borings up to 2 feet deep, 
collection of soil samples from the direct push and hand auger borings, and collection of 
water samples from seven of the eight direct push borings. Investigation findings 
document the presence of lube oil range petroleum hydrocarbons and metals in soil at 
concentrations greater than MTCA Method A cleanup levels in the vicinity of the former 
sandblasting operation. Subsurface anomalies indicative of the presence of USTs were 
not detected.  
 
In 2008 HWA also conducted a phase II environmental site assessment investigation on 
the Giannola parcel. The investigation included the drilling of two direct push soil 
borings up to 12 feet deep, soil sampling from the two borings, and ground water 
sampling from the two borings. The investigation documents the presence of cadmium 
and lead at concentrations greater than MTCA Method A cleanup levels in surface soils 
adjoining the former sand blasting operation. In addition, a geotechnical soil boring / 
monitoring well at the northern portion of the Giannola parcel contained oil-range 
petroleum hydrocarbons of unknown origin in ground water.  
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3.2 KNOWN AND EXPECTED CONTAMINANTS 
 
Based on background information and analytical data from previous studies presented in 
Section 2.1, several categories of Contaminants Of Interest (COI) are identified as either 
known or expected to be found in site soils and ground water. They are as follows: 
 

• Petroleum hydrocarbons 
• Metals 

 
Detected chemicals in soil and ground water based on sampling data from 2008 are 
presented in Tables 3-1 and 3-2.  
 
Screening criteria are used in this work plan to identify chemicals of interest requiring 
additional characterization. As shown in Tables 3-1 and 3-2, the following compounds 
have concentrations greater than screening levels in one or more soil and water samples: 
 

• Lube Oil Range Petroleum Hydrocarbons (soil) 
• Arsenic (soil) 
• Cadmium (soil) 
• Lead (soil) 
• Arsenic (water) 

 
Additional discussion of site chemical concentrations are available in the Phase II reports 
(HWA, 2008b&c). 
 
3.3 CONCEPTUAL SITE MODEL 
 
The conceptual site model for the Bothell Paint property identifies the primary 
contaminant sources, release mechanisms, transport mechanisms, secondary contaminant 
sources, potential pathways, and exposure routes. Existing chemical data, site 
characterization data, and identification of potential human and ecological receptors were 
used to develop the model. These data were used to identify the additional data needs 
described in this Work Plan. The model first identifies the primary contaminant sources 
and then describes the release mechanism from the sources into environmental media. 
Then, the migration of potential contaminants through media and the subsequent release 
mechanisms are summarized. This results in the identification of potentially 
contaminated media to which receptors are most likely to be exposed (exposure media). 
Once the exposure media are identified, the specific human and ecological receptors are 
incorporated into the model, completing the exposure pathway. 
 
Figure 3-1 shows the conceptual site model for the Bothell Landing property. Each 
component of the conceptual site model is described below. 
 
The conceptual site model brings together multiple environmental and anthropogenic 
variables to formulate an understanding of the potential pathways of contaminant 
movement that may exist at the site. The model also brings together the physical 
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descriptions of the environment, the extent of the potential contamination, the fate and 
transport processes, and the potential routes by which human and ecological receptors are 
exposed to contaminants. In general, the site model consists of sequential steps that trace 
potential contaminants from the primary sources to the final receptors (human and 
ecological). 
 
3.3.1 Primary Contaminant Sources 
 
The primary contaminant sources at the site are the former UST, sand blasting operations, 
and compressor blowdown discharge. The primary contaminants associated with these 
sources are petroleum hydrocarbons and metals. 
 
3.3.2 Primary Release Mechanisms 
 
The primary potential release mechanisms for contaminants associated with the UST 
include leaks from UST system (e.g., UST, piping, dispensers, etc.), discharge to the 
ground or placement on the ground of sand blast residue, and discharge to the ground of 
oily compressor blowdown.  
 
3.3.3 Primary Transport Mechanisms 
 
Primary transport mechanisms for contaminants potentially present at the Bothell Paint 
property include the following: 
 

• Contaminant leaching from soils above and below the water table 
• Volatilization 
• Ground water to surface water transport 

 
The degree of contaminant leaching is controlled by chemical properties of the 
contaminants, ground water chemical properties, physical properties of the soil, 
characteristics of the ground water flow system, and precipitation recharge. Volatilization 
is controlled by the concentration and chemical properties of the contaminants, physical 
properties of the soil, and soil gas characteristics. Ground water to surface water transport 
is controlled by ground water flow path, and the concentrations present in ground water 
at the point where it discharges to surface water bodies.  
 
3.3.4 Secondary Sources 
 
Impacted ground water from upgradient and off-site sources potentially represent a 
secondary contaminant source at the site. Figure 3-2 shows the location of these and other 
nearby sites. Because upgradient impacts have been documented at other sites to the east, 
a more thorough assessment of ground water quality on the Bothell Paint property will be 
performed to assess impacts from secondary upgradient sources.  
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3.3.5 Potential Pathway and Exposure Routes 
 
Complete exposure pathways have the following components: 1) a chemical source, 
2) a transport pathway, 3) an exposure point where contact can occur, and 4) an intake 
mechanism. Potential exposure routes for human and ecological receptors include the 
following: 
 

• Dermal/Direct Contact. Dermal contact with soil on site is a potential intake 
mechanism for current and future on-site workers or visitors. Vertebrate wildlife 
tend to have thick fur coats or feathers which serve as barriers to chemicals that 
they contact in the soil. However, such wildlife spend time grooming, and this 
leads to an increase in the potential for incidental soil ingestion as noted below. 
Plants and burrowing or ground-dwelling invertebrates (e.g., earthworms) are 
exposed directly to the soil. 

 
• Inhalation. Suspended particulates from soil can be transported by air and inhaled 

by potential on-site and off-site receptors. Emissions of volatile chemicals from 
soil and ground water (human receptors only) may also be transported as vapors 
by air, but are considered to be pathways of secondary concern because, in 
ambient conditions, such vapors are rapidly diluted and degraded. 

 
• Ingestion. Accidental ingestion of chemicals in site soil and ground water are 

primary intake mechanisms for human receptors. Ingestion of chemicals in site 
soil is a primary intake mechanism for ecological receptors. The following section 
describes specific exposure pathways of primary concern. 

 
Exposure Pathways of Concern 
 
Complete exposure pathways by which chemicals may reach potential receptors include 
the following: 
 

• Accidental spills and leaks. The UST may have released petroleum products and 
Stoddard solvents to subsurface soil by leaks or overfills from the UST system. 
Therefore, exposure to contaminants from accidental spills, leaks, and 
uncontrolled releases is primarily through exposure to subsurface soil. Incidental 
ingestion and dermal contact of these chemicals are complete exposure pathways 
for future on-site construction and utility workers. Ecological receptors are also 
potentially impacted by these exposure pathways. 

 
• Sand blasting operations. Sand blasting operations may have deposited sand 

blasting residue, including sandblasting grit and paint particles, onto the ground 
surface. Therefore, exposure to contaminants from the sand blasting residue is 
primarily through exposure to surface soil. Incidental ingestion and dermal 
contact of these chemicals are complete exposure pathways for future on-site 
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construction and utility workers. Ecological receptors are also potentially 
impacted by these exposure pathways. 

 
• Compressor blowdown. Discharge of oily water to the ground surface may have 

released petroleum products to surficial and subsurface soils. Therefore, exposure 
to contaminants from surface releases is primarily through exposure to surficial 
and subsurface soil. Incidental ingestion and dermal contact of these chemicals 
are complete exposure pathways for future on-site construction and utility 
workers. Ecological receptors are also potentially impacted by these exposure 
pathways. 
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4. WORKPLAN RATIONALE 
 
The following section describes the general approach to the remedial investigation. A 
discussion of data quality objectives, a discussion of identified data gaps, and approaches 
to collect the data necessary to fill those gaps is presented in this section. Each 
subsequent section provides an overview of data gaps by media type, and the approach to 
collecting the necessary information in the remedial investigation. Specific sampling 
locations, analytes, and methods are documented in the Sampling and Analysis Plan 
(SAP; Appendix B). 
 
4.1 DATA QUALITY OBJECTIVES 
 
Data quality objectives (DQOs) are qualitative and quantitative statements that specify 
the characteristics of the data necessary to support decisions and the required quality of 
the data collected (EPA QA/G4, 2006). Through the development of DQOs, the 
objectives and methods to be used in the field investigations are defined. These are 
provided in the Quality Assurance Project Plan (Appendix C). 
 
The objective of this RI/FS study is to meet the requirements of the Agreed Order in 
accordance with the MTCA Cleanup Regulation (WAC 173-340) rules for RI/FS studies. 
The RI is designed to characterize site conditions in order to complete a FS and select a 
cleanup action as described in WAC 173-340-360 through 173-340-390. 
 
To meet the RI/FS study objective, site data will be collected that is of known, 
acceptable, and documented quality. To ensure that site data meet these criteria the 
following Quality Assurance objectives are established for the study: 
 

• Implement procedures described in this work plan and the SAP for field sampling, 
sample custody, equipment operation and calibration, laboratory analysis, and 
data reporting that will facilitate consistency and thoroughness of generated data. 

 
• Achieve the acceptable level of confidence and quality required so that data 

generated are scientifically valid and of known and documented quality. This will 
be performed by establishing criteria for precision, accuracy, representativeness, 
completeness, and comparability, and by testing data against these criteria. 

 
Specific DQOs to evaluate data quality and usability are provided in the sections below. 
 
4.1.1 Detection Limits 
 
Analytical methods have quantitative limitations at a given statistical level of confidence 
that are often expressed as the method detection limit (MDL). Individual instruments 
often can detect but not accurately quantify compounds at concentrations lower than the 
MDL, referred to as the instrument detection limit (IDL). Although results reported near 
the MDL or IDL provide insight to site conditions, quality assurance dictates that 
analytical methods achieve a consistently reliable level of detection known as the 
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practical quantitation limit (PQL). The PQL is the lowest concentration level that can be 
reliably achieved within the specified limits of precision and accuracy, and is typically 
several times the MDL.  
 
4.1.2 Precision 
 
Precision is the measure of mutual agreement among replicate or duplicate measurements 
of an analyte from the same sample and applies to field duplicate or split samples, 
laboratory replicate analyses, and duplicate spiked environmental samples (matrix spike 
duplicates). The closer the measured values are to each other, the more precise the 
measurement process. Precision error may affect data usefulness. Good precision is 
indicative of relative consistency and comparability between different samples. Precision 
will be expressed as the relative percent difference (RPD) for spike sample comparisons 
of various matrices and field duplicate comparisons for water samples. This value is the 
difference between two measurements divided by the average, calculated by: 
 

RPD=((D1-D2) / (D1+D2)/2)*100 
 

Where: 
D1 = Concentration of analyte in sample, and  
D2 = Concentration of analyte in duplicate sample. 

 
The calculation applies to split samples, replicate analyses, duplicate spiked samples 
(matrix or blank spike duplicates), and laboratory control duplicates. The RPD will be 
calculated for samples and compared to the applicable criteria. Precision can also be 
expressed as the percent difference (%D) between replicate analyses. Acceptable 
precision values (QC limits) vary according to the analyte, analytical method, and 
specific laboratory conditions (e.g., calibration results, etc).  
 
4.1.3 Accuracy 
 
Accuracy is a measure of bias in the analytic process. The closer the measurement value 
is to the true value, the greater the accuracy. This measure is defined as the difference 
between the reported value versus the actual value and is often measured with the 
addition of a known compound to a sample. The amount of known compound reported in 
the sample, or percent recovery, assists in determining the performance of the analytical 
system in correctly quantifying the compounds of interest. Since most environmental data 
collected represent one point spatially and temporally rather than an average of values, 
accuracy plays a greater role than precision in assessing the results. In general, if the 
percent recovery is low, non-detect results may indicate that compounds of interest are 
not present when in fact these compounds are present. Detected compounds may be 
biased low or reported at a value less than actual environmental conditions. The reverse is 
true when recoveries are high. Non-detect values are considered accurate while detected 
results may be higher than the true value. Accuracy will be expressed as the percent 
recovery of a surrogate compound (also know as “system monitoring compound”),  
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a blank or matrix spike result, or from a standard reference material. The recovery 
percent is the measured amount divided by the known amount, or: 
 

(D1-D2) / D3 x 100 
 
Where 
 
D1 = amount of compound detected in spiked sample  
D2 = amount of compound in sample (i.e., detected before spiking) 
D3 = amount of spike compound added  

 
Accuracy criteria for surrogate spikes, matrix spikes, and laboratory control spikes are 
found in the SAP. 
 
4.1.4 Representativeness, Completeness and Comparability 
 
Representativeness expresses the degree to which data accurately and precisely represent 
the actual site conditions. The determination of the representativeness of the data will be 
performed by completing the following: 
 

• Comparing actual sampling procedures to those delineated within the SAP and 
this work plan. 

• Comparing analytical results of field duplicates to determine the variations in the 
analytical results. 

• Invalidating nonrepresentative data or identifying data to be classified as 
questionable or qualitative. Only representative data will be used in subsequent 
data reduction, validation, and reporting activities. 

 
Completeness establishes whether a sufficient amount of valid measurements were 
obtained to meet project objectives. The number of samples and results expected 
establishes the comparative basis for completeness. Completeness goals are 90 percent 
useable data for samples/analyses planned. If the completeness goal is not achieved an 
evaluation will be made to determine if the data are adequate to meet study objectives.  
 
Comparability expresses the confidence with which one set of data can be compared to 
another. Although numeric goals do not exist for comparability, a statement on 
comparability will be prepared to determine overall usefulness of data sets, following the 
determination of both precision and accuracy. 
 
4.1.5 Holding Times 
 
Holding times are defined as the time between sample collection and extraction, sample 
collection and analysis, or sample extraction and analysis. Some analytical methods 
specify a holding time for analysis only. For many methods, holding times may be 
extended by sample preservation techniques in the field. If a sample exceeds a holding 
time, then the results may be biased low. For example, if the extraction holding time for 
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volatile analysis of soil sample is exceeded, then the possibility exists that some of the 
organic constituents have volatilized from the sample or degraded. Results for that 
analysis will be qualified as estimated to indicate that the reported results may be lower 
than actual site conditions. Holding times are presented in the SAP. 
 
4.1.6 Blanks 
 
According to the National Functional Guidelines for Organic Data Review (USEPA 
1999), “The purpose of laboratory (or field) blank analysis is to determine the existence 
and magnitude of contamination resulting from laboratory (or field) activities. The 
criteria for evaluation of blanks apply to any blank associated with the samples (e.g., 
method blanks, instrument blanks, trip blanks, and equipment blanks).” Trip blanks are 
placed with samples during shipment; method blanks are created during sample 
preparation and follow samples throughout the analysis process. Analytical results for 
blanks will be interpreted in general accordance with National Functional Guidelines for 
Organic Data Review and professional judgment. 
 
4.2 DATA GAP ANALYSIS  
 
Previous site characterization data exist for the Bothell Paint and Giannola properties. 
The scope of previous site characterizations was not designed to create a data set for an 
RI/FS study. However, some previous data can be combined with data collected as part of 
the RI/FS study to meet the study objectives. This section describes data gaps in the 
existing data set and the rationale for collecting data necessary to fill those gaps.  
 
4.2.1 Sources of Existing Data 
 
Most existing site data are described in the following reports: 
 

• HWA GeoSciences Inc, April 30, 2008, Phase II Environmental Site Assessment, 
Victory Development Property, 18004 Bothell Way Northeast, Parcel No. 
9457200081, Bothell Washington. 

• HWA GeoSciences Inc, April 30, 2008, Phase II Environmental Site Assessment, 
Giannola Property, Parcel No. 9457200072, Bothell Washington. 

 
4.2.2 Existing Exploration and Sampling Locations 
 
Existing exploration and sampling locations are shown on Figure 2-1. These locations 
include the following: 
 

• Geophysical (EM and GPR) reconnaissance traverse lines conducted in 2008 
(see 2008 HWA report). 

• Fourteen environmental direct push soil borings advanced and sampled by HWA 
in 2008 (VB-1 through VB-12, GB-1 and GB-2). 

• Two geotechnical/environmental monitoring well installed and sampled by HWA 
in 2008 (BC-10 and BC-11). 



July 8, 2009 
HWA Project No. 2007 098-700 

Bothell Paint RIFS Workplan20090708.doc  14  HWA GEOSCIENCES INC   

 
4.2.3 Known or Suspected Impacts to Soil and Ground Water 
 
Based on previous investigation findings and knowledge of site operational history, 
known or suspected impacts include: 
 

• Soil: Petroleum hydrocarbons (diesel and oil range) in soil, in the areas of the 
former UST and compressor blowdown area. Metals (arsenic, cadmium, lead) in 
the former sand blasting area. 

• Ground Water: Arsenic in former sand blasting area. Petroleum hydrocarbons (oil 
range) in northeast portion of site (BC-10). 

 
4.2.4 Data Gaps 
 
The following data gaps are identified for the RI/FS study: 
 

1. Extent of petroleum hydrocarbon impacted soil. Elevated soil TPH 
concentrations have been documented in the former compressor blowdown area. 
The collection of additional soil sampling data is proposed to delineate the 
horizontal and vertical extent of impacted soil from this contaminant source.  

2. Extent of metals in soil. Elevated metals concentrations have been documented 
in the former sand blasting area. The collection of additional soil sampling data is 
proposed to delineate the horizontal and vertical extent of metals impacted soil.  

3. Extent of contaminants in ground water. Elevated ground water arsenic 
concentrations have been documented in the former sand blasting area. New 
monitoring wells are proposed within, down-gradient, and up-gradient of the sand 
blasting area to characterize current and long-term ground water concentrations of 
arsenic and other metals. Well BPMW-4 will also characterization the quality of 
ground water flowing onto the site from the northwest.  

4. Ground water flow system properties. Site specific data on the ground water 
flow system is limited. A network of monitoring wells is proposed to characterize 
aquifer materials, direction and magnitude of hydraulic gradients, ground water 
flow velocity, seasonal variations in the ground water flow system, etc.  

5. Treatability information. The collection of data on chemical and aquifer 
properties is needed to select and design ground water remediation methods, if 
needed. 

6. Data to define exposure pathways for human health and ecological risk 
assessments. Much of this data will be collected to close other data gaps in this 
assessment.  

 
The field sampling plan presented in the next section describes the type and location of 
data that will be collected to close these data gaps. 
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5. REMEDIAL INVESTIGATION AND FEASIBILITY STUDY TASKS 
 
The scope of work for the remedial investigation/feasibility study investigation is 
described in the Agreed Order. The scope of work includes the following tasks: 
 

1. Develop a RI/FS project plan 
2. Conduct a remedial investigation study 
3. Conduct a feasibility study 
4. Complete an RI/FS report 

 
Tasks 1 and 2 will be completed using the approach described in this section.  
 
5.1 PROJECT PLANNING  
 
The project plan for the RI/FS study consists of this work plan, a SAP, a Quality 
Assurance Project Plan (QAPP), a Health and Safety Plan (HSP), and a Public 
Participation Plan. The SAP, QAPP, and HSP are provided in Appendices B, C, and D, 
respectively. The Public Participation Plan is issued as a separate document, and is 
included in the Agreed Order. These documents will be revised as needed through the 
iterative process of regulatory interaction and public participation.  
 
5.2 FIELD SAMPLING PLAN  
 
The field sampling plan is designed to meet investigation objectives described in the 
Agreed Order and this work plan. The sampling strategy and rationale are described in 
this section. Detailed sampling methodology is described in the SAP. 
 
5.2.1 Ground Water Flow System Properties  
 
The characterization of ground water flow system properties will provide data needed to 
close data gaps involving contaminant transport pathways, treatability studies, and human 
health and ecological exposure pathways. The characterization will be completed by 
installing ground water monitoring wells, collecting and physical property testing of soil 
samples, time series ground water level measurements, and aquifer testing. 
 
Ground Water Monitoring Well Installation –Four wells will be installed at the 
locations shown on Figure 5-1. The locations of these wells are designed to provide 
hydrogeologic data points across the site and adjoining off-site areas. The planned screen 
length and completion depth is 10 feet and 25 feet below ground surface, respectively. 
One of the borings (MW-2) will be drilled to a depth of 50 feet, to document geologic 
conditions. Individual well specifications may change based on location specific 
conditions. Monitoring well construction specifications are in the SAP. 
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Soil Physical Property Testing – Selected soil samples will be collected from soil 
borings for physical property testing. The testing may include one or more of the 
following, as needed: 
 

• USCS classification including particle size analysis and Atterberg limits 
• Bulk density 
• Porosity 
• Total organic carbon  

 
The proposed physical testing program is summarized in Table 5-1. The location, depth, 
and test parameters of individual soil samples may vary from those presented in 
Table 5-1 based on location specific conditions. 
 
Aquifer Testing – Aquifer testing is proposed to characterize aquifer properties beneath 
the site. Slug tests will be conducted on all new and existing site monitoring wells to 
provide point estimates of hydraulic conductivity. Specific slug test methodologies are 
discussed in the SAP. 
 
Time Series Ground water Elevation Measurements – These measurements will be 
collected at regular intervals from site monitoring wells to establish seasonal and 
long-term variations in the ground water flow system. Measurements may be collected 
manually, or via datalogging pressure transducers installed in wells.  
 
Planned RI sampling includes one round of ground water monitoring in summer 2009. 
Existing data (summarized below) augmented by the RI sampling may be sufficient to 
plan remediation. Seasonal ground water hydrographs consisting of 13 rounds of ground 
water monitoring over a nine year period are available for the nearby Bothell Landing 
site, which is in the same geologic environment as the Bothell Paint site. Additional 
ground water monitoring will also be conducted after remediation. Ground water cleanup 
methods will likely be flexible or “scalable” with regard to locations and depths (e.g., in 
situ treatments, hydraulic control, pumping rates, etc.) such that additional injection or 
extraction points or wells (or changes in injection pressure, extraction rates, etc.) can 
easily be accommodated during the remediation process, based on future ground water 
monitoring results. Existing and planned ground water quality data may be sufficient to 
select ground water remediation methods, which can later be fine tuned as to location and 
treatment parameters. Existing data for the site are summarized below:  
 

• HWA Phase II ESAs (both parcels, 11GeoProbe ground water samples), 
February 13 and 14, 2008  

• HWA ground water sampling from monitoring wells BC-10, BC-11 on 
February 4, 2009, and December 30, 2008 (respectively) 

• HWA planned RI sampling (4 new wells, 2 existing wells) summer 2009 
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5.2.2 Soil and Ground Water Chemical Sampling 
 
Site soil and ground water will be sampled to characterize the magnitude and extent of 
contamination, identify areas requiring remedial action to achieve cleanup levels, and 
characterize exposure point concentrations for human health and ecological risk 
assessments. Proposed soil sample locations, depths, rationale, and analytes are described 
in Table 5-2. Proposed ground water sample locations, rationale, and analytes are 
described in Table 5-3. Soil and ground water sample locations are shown on Figure 5-1. 
Specific sample collection and chemical analytical methodologies are presented in the 
SAP. Soil sampling is planned during soil boring and monitoring well installation. 
Ground water sampling is planned once after monitoring well installation (anticipated in 
summer of 2009).  
 
Areas not accessible until after building demolition will be sampled immediately prior to 
and/or during site grading and soil remediation via excavation. Areas to be investigated 
using test pits or excavations include the west and north sidewalls of the former LUST, 
which are not currently accessible due to a rockery and building.  
 
A portion of the soil sampling will be conducted using a sampling grid as shown on 
Figure 5-1. The sampling grid will facilitate the delineation of metals soil contamination 
associated with the sand blasting operation. The grid has a 30-foot spacing between 
nodes. A minimum of two soil samples will be analyzed at each location, one from 0 to 
0.5 feet below ground and one from 1 to 2 feet below ground. It is expected that this 
sampling approach will delineate the horizontal and vertical extent of metals impacted 
soil. Selected portions of the grid are modified to account for current site features, avoid 
duplicating existing data points, and where grid points are near proposed monitoring well 
locations.  
 
5.3 FEASIBILITY STUDY  
 
A FS will be conducted as stipulated in the Agreed Order. The study will be conducted in 
accordance with WAC 173-340-350 (8). This regulation describes the elements that must 
be included in the FS. The study will identify remedial alternatives to achieve cleanup 
levels as set forth in MTCA. 
 
5.4 REMEDIAL INVESTIGATION AND FEASIBILITY STUDY REPORT 
 
A RI/FS report will be prepared after field data have been collected and the FS is 
complete. The report will transmit information described in the Agreed Order consistent 
with MTCA for RI/FS reports.  
 
The completion of the report will allow the selection of a cleanup alternative, production 
of a draft cleanup action plan (CAP), and implementation of the cleanup alternative to 
reduce or remove site hazardous substances posing unacceptable risks to human health 
and the environment.  
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5.5 DATA VALIDATION AND EVALUATION  
 
Data management and documentation will include checking all QA parameters, including 
holding times, method blanks, surrogate recoveries, spike recoveries, field and laboratory 
duplicates, completeness, detection limits, laboratory control samples, and 
Chain-of-Custody forms. After the data has been checked, it will be entered into the 
project database with any assigned data qualifiers.  
 
The project electronic database will be in a format compatible with the Ecology 
Environmental Information Management (EIM) system, and all analytical data will be 
entered into the EIM system. 
 
Results of the sampling and laboratory testing will be summarized in a spreadsheet, 
plotted on a site map, and the data compared to established site cleanup levels. A report 
will describe any significant field sampling issues, laboratory QA/QC testing, water level 
monitoring data and water quality testing results.  
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6. PROJECT MANAGEMENT 
 
6.1 SCHEDULE 
 
The proposed RI/FS schedule is presented in Table 6-1. The main schedule constraint is 
imposed by the construction schedule of the SR 522 realignment. Construction is 
scheduled to start in 2010. Cleanup alternatives and a cleanup action plan must be in 
place prior to construction to allow cleanup implementation and construction to proceed 
concurrently. This will prevent delays in cleanup implementation and road construction. 
 
6.2 PROJECT MANAGEMENT STAFF 
 
Project management staff for the Bothell Paint and Decorating facility RI/FS are listed in 
the SAP (Appendix B). Progress reports will be submitted to Ecology every 3 months as 
required by the Agreed Order. 
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Table 3-1 
Soil Analytical Data 

(all results in milligrams per kilogram (mg/kg) except as noted) 
 

Sample Identification VB-1-4 VB-3-1 VB-5-1 VB-6-1 VB-7-1 VB-8-0.25 VB-8-2 VB-9-0.5 VB-9-1.5 VB-10-1 VB-11-8 VB-12-8 GB-2-1 GB-2-4 BC-10 MTCA A/B 

Location VB-1 VB-3 VB-5 VB-6 VB-7 VB-8 VB-8 VB-9 VB-9 VB-10 VB-11 VB-12 GB-2 GB-2 BC-10 
 

Sample interval, ft bgs 1.5-4 2-4 1-4 1.5-4 1.5-4 0.25-0.5 2-2.25 0.5-0.75 1.5-2 1-4 8-9 8-9 1-4 4-8 1-2  

Petroleum Hydrocarbons 

HCID Diesel/ Lube Oil Lube Oil NA NA NA NA NA NA NA Lube Oil NA NA NA NA NA NA 

Gasoline Range NA NA <6.6 <3.2 <3.2 NA NA NA NA NA 8.9 <5.4 <3.9 NA <4.8 100/30* 
Diesel Range 210 <28 130 230 120 130 NA <4900 <1800 <28 <28 <28 <28 NA <27 2000 

Oil Range 1200 180 1300 1000 1300 840 NA 180000 29000 160 490 260 1300 NA 81 2000 

VOCs 

Benzene NA NA <0.0011 <0.00060 <0.00060 NA NA NA NA NA NA NA <0.0011 NA NA 0.03 
Toluene NA NA 0.0011 0.0062 0.0027 NA NA NA NA NA NA NA 0.0026 NA NA 7 

Ethylbenzene NA NA <0.0011 <0.00060 <0.00060 NA NA NA NA NA NA NA <0.0011 NA NA 6 
Xylenes NA NA <0.0023 0.0026 <0.40 NA NA NA NA NA NA NA <0.0023 NA NA 9 
Acetone NA NA 0.057 0.046 0.034 NA NA NA NA NA NA NA 0.053 NA NA 8000 (B) 

Methylene Chloride NA NA 0.013*** <0.0030 <0.0030 NA NA NA NA NA NA NA 0.014 NA NA 0.02 
2-Butanone NA NA 0.0079 0.058 0.0063 NA NA NA NA NA NA NA <0.0057 NA NA NE 

Isopropylbenzene NA NA 0.0012 0.0016 0.00073 NA NA NA NA NA NA NA <0.0011 NA NA NE 
n-Propylbenzene NA NA <0.0011 0.0018 0.0013 NA NA NA NA NA NA NA <0.0011 NA NA NE 

1,3,5-Trimethylbenzene NA NA 0.0012 0.0035 <0.00060 NA NA NA NA NA NA NA <0.0011 NA NA 4000 
Tert-butylbenzene NA NA <0.0011 0.00087 <0.00060 NA NA NA NA NA NA NA <0.0011 NA NA NE 

1,2,4-Trimethylbenzene NA NA 0.0067 0.022 <0.00060 NA NA NA NA NA NA NA <0.0011 NA NA 4000 
sec-Butylbenzene NA NA <0.0011 0.002 0.0014 NA NA NA NA NA NA NA <0.0011 NA NA NE 
p-Isopropyltoluene NA NA 0.0013 0.0035 <0.00060 NA NA NA NA NA NA NA <0.0011 NA NA NE 

n-Butylbenzene NA NA 0.0018 0.0034 0.0019 NA NA NA NA NA NA NA <0.0011 NA NA NE 
Naphthalene NA NA 0.14 0.015 0.0051 NA NA NA NA NA NA NA <0.0011 NA NA 5 

RCRA Metals 

Arsenic 42 14 NA NA NA 32 18 13 190 120 <11 <11 <11 <11 NA 20 
Barium 79 89 NA NA NA 3400 190 100 92 130 39 45 170 47 NA 5600 (B) 

Cadmium <0.59 1.5 NA NA NA 160 8.6 4.5 2.9 4.8 <0.56 <0.56 3.8 <0.56 NA 2 
Chromium 37 60 NA NA NA 1100 71 71 60 30 25 32 86 26 NA 19/2000** 

Lead 98 100 NA NA NA 2100 210 76 240 350 <5.6 <5.6 350 52 NA 250 
Mercury <0.29 0.34 NA NA NA 0.56 <0.28 <0.33 0.33 <0.27 0.29 <0.28 0.38 <0.28 NA 2 

Silver <0.59 <0.56 NA NA NA 2.4 <0.56 <0.66 <0.58 <0.55 <0.56 <0.56 <0.57 <0.56 NA 400 

TCLP Metals (mg/L) 

Arsenic NA NA NA NA NA NA NA NA 0.46 NA NA NA NA NA NA NA 
Barium NA NA NA NA NA 3.8 NA NA NA NA NA NA NA NA NA NA 

Cadmium NA NA NA NA NA 3.3‡ NA NA NA NA NA NA NA NA NA NA 
Chromium NA NA NA NA NA <0.020 NA NA NA NA NA NA NA NA NA NA 

Lead NA NA NA NA NA <0.20 NA NA NA NA NA NA NA NA NA NA 
Mercury NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA 
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Notes: 
MTCA A / B – Ecology MTCA Method A / B soil cleanup levels, Chapter 173-340 WAC, shown for reference only. These cleanup levels may not apply at this site, and are provided as a screening level indication of the environmental quality of 
the site only. 
mg/L– Milligrams per liter 
NA – Not Analyzed / Not Applicable 
NE – Not Established 
< - not detected at listed reporting limit 
Bold – Analyte Detected 
Bold / highlighted – Analyte exceeds cleanup level 
* - The Method A Soil cleanup levels for gasoline mixtures without benzene and the total of ethylbenzene, toluene, and xylenes are less than 1% of the gasoline mixture are 100 mg/kg/all other mixtures are 30 mg/kg 
** - The Method A soil cleanup levels for Chromium are 19 mg/kg for Cr VI and 2000 mg/kg for Cr III. Analyses are for total chromium. 
*** - Detection attributed to laboratory contaminant 
‡ -- Sample fails TCLP test. Sample would be considered a toxic characteristic waste. 
All diesel range hydrocarbon sample extracts treated with an acid/silica gel cleanup procedure. 
No other VOCs or RCRA metals were detected above laboratory reporting limits (see Phase II ESAs for complete list of compounds analyzed). 
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Table 3-2 
Ground Water Analytical Data 

 
Sample Identification VB-2-

W 
VB-
3-W 

VB-4-
W 

VB-5-
W 

VB-6-
W 

VB-7-
W 

VB-7-
W2 

VB-10-
W 

VB-11-
W  

VB-
12-W  

GB-1-
W 

GB-2-
W 

BC-10-
W 

MTCA 
A/B  

Location VB-2 VB-
3 VB-4 VB-5 VB-6 VB-7 VB-7 VB-10 VB-11 VB-12 GB-1 GB-2 BC-10   

Approximate Depth to Water (ft 
bgs) 5.2 4.7 7.4 5.3 2.8 2.5 +0.5** 2.1 10.2 4.2 3.5 3.6 3.48 NA 

Petroleum 
Hydrocarbons 

mg/L 

HCID NA ND NA NA NA NA ND ND NA NA NA NA NA NA 
Gasoline Range <0.10 NA <0.10 <0.40 <0.10 <0.10 NA NA <100 <0.10 <0.10 0.11 <0.10 800/1000* 

Diesel Range <0.27 NA <0.28 <0.26 <0.27 <0.26 NA NA <0.25 <0.22 NA <0.29 0.31 500 
Oil Range <0.43 NA <0.45 <0.41 <0.42 <0.41 NA NA <0.40 <0.35 NA <0.46 1.4 500 

VOCs 
µg/L 

Acetone <5.0 NA <5.0 <5.0 <5.0 <5.0 <5.0 NA NA NA <5.0 5.3  800 (B) 
Benzene <0.20 NA <0.20 <0.20 <0.20 <0.20 <0.20 NA NA NA <0.20 1.4 <0.20 5 
Toluene 0.63 NA 0.58 0.41 0.43 <0.20 <0.20 NA NA NA 0.86 9.9 <1.0 1000 

Ethylbenzene <0.20 NA <0.20 <0.20 <0.20 <0.20 <0.20 NA NA NA <0.20 1.7 <0.20 700 
Xylenes 0.8 NA 0.66 <0.40 <0.40 <0.40 <0.40 NA NA NA 1.39 11.4 <0.40 1000 
cis-1,2- 

Dichloroethylene 0.53 NA <0.20 <0.20 <0.20 <0.20 <0.20 NA NA NA <0.20 <0.20 <0.20 
 8 (B) 

1,3,5-
Trimethylbenzene <0.20 NA <0.20 <0.20 <0.20 <0.20 <0.20 NA NA NA <0.20 0.61 <0.20 

 400 (B) 

1,2,4-
Trimethylbenzene 0.41 NA 0.22 <0.20 <0.20 <0.20 <0.20 NA NA NA 0.47 2.4 <0.20 

 400 (B) 

p-
Isopropyltoluene 0.4 NA <0.20 <0.20 <0.20 <0.20 <0.20 NA NA NA <0.20 <0.20 <0.20 

 NE 

Naphthalene <1.0 NA <1.0 5 1.1 <1.0 <1.0 NA NA NA <1.0 <1.0 <1.0 160 

RCRA Metals 
(Dissolved) 

µg/L 

Arsenic NA 350 NA NA NA NA NA <3.0 23 4.6 NA 5.0 37 5 
Barium NA 130 NA NA NA NA NA 50 44 <28 NA 44 NA 560 (B) 

Cadmium NA NA NA NA NA NA NA NA NA NA NA NA <4.4 5 
Chromium NA NA NA NA NA NA NA NA NA NA NA NA 230 50 

Lead NA NA NA NA NA NA NA NA NA NA NA NA 78 15 
Mercury NA NA NA NA NA NA NA NA NA NA NA NA <0.50 2 
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Notes: 

MTCA A / B – Ecology MTCA Method A / B soil cleanup levels, Chapter 173-340 WAC, shown for reference only. These cleanup levels may not 
apply at this site, and are provided as a screening level indication of the environmental quality of the site only. 
NE – Not Established 
< - not detected at listed reporting limit 
NA– Not Analyzed / Not Applicable 
Bold – detected 
Bold / highlighted – Analyte exceeds cleanup level 
* - The Method A Ground Water cleanup levels for gasoline mixtures without benzene and the total of ethylbenzene, toluene, and xylenes are 
less than 1% of the gasoline mixture are 800 mg/l/all other mixtures are 1000 mg/l 
** Flowing water conditions encountered at the time of sampling. Temporary screen interval was 15 to 20 feet below ground surface. 

All diesel range hydrocarbon sample extracts treated with an acid/silica gel cleanup procedure. 
No other VOCs or RCRA metals were detected above laboratory reporting limits (see Phase II ESAs for complete list of compounds analyzed) 
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Table 5-1  
Physical Soil Sample Analyses 

 
Location Depth* (feet) Analyses 

BPMW-1 20 

Particle Size Analysis 

Atterberg Limits 
Bulk Density 

Porosity 
Total Organic Carbon 

 
* Depth may vary based on borehole stratigraphy
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Table 5-2 
Soil Sample Analytes and Rationale 

  

Location 
Depth 
(feet) Analytes Analytical Method* Rationale 

Soil 
Sampling 

Grid 
BP-1 

through 
22 

0-0.5 
1.5-2 
~4-5 

Lube Oil Range TPH NWTPH-Dx 

Characterize extent of metals impacted surface and shallow 
subsurface soil. Characterize extent of petroleum hydrocarbon 
contamination in area of former air compressor.  

Diesel Range TPH 
 Gasoline Range TPH  NWTPH-Gx 

 BTEX   
Extractible & volatile 

TPH E-TPH 

MTCA Metals* 6010 

TCLP Metals 
1311/1312 (extraction) 
6010/7470 (leachate 

analysis) 

Soil samples with elevated metals concentrations will be tested using 
the TCLP method for the respective MTCA metals, for waste 
characterization purposes and not to determine risk or cleanup levels. 

BP-23  

Lube Oil Range TPH 
Diesel Range TPH 

Gasoline Range TPH 
MTCA Metals* 

NWTPH-Dx 
NWTPH-GX 

6010 

Characterize extent of metals impacted surface and shallow 
subsurface soil. Characterize extent of petroleum contamination from 
former UST. Probe samples due to location under future roadway. 

BP-24 
BP-25 0-10 Lube Oil Range TPH 

Diesel Range TPH 
NWTPH-Dx Characterize area around BC-10 with TPH detection in ground water.  

BP-26 0-3 

Gasoline Range TPH 
HVOC 
SVOCs 

MTCA Metals* 

NWTPH-GX 
8260B 
8270 
6010 

Shallow soil sample in area of potential future redevelopment 

BPMW-1 
BPMW-2 
BPMW-3 

0-0.5 
1.5-2 
~4-5 

Lube Oil Range TPH NWTPH-Dx 
NWTPH-GX 

Characterize extent of metals impacted surface and shallow 
subsurface soil. Characterize extent of petroleum contamination from 
former UST. 

Diesel Range TPH 
Gasoline Range TPH 

MTCA Metals* 6010 

TCLP Metals 
1311/1312 (extraction) 
6010/7470 (leachate 

analysis) 

Soil samples with elevated metals concentrations will be tested using 
the TCLP method for the respective MTCA metals. This will be done 
for waste characterization purposes and not to determine risk or 
cleanup levels. 
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*MTCA Metals: Arsenic, Cadmium, Chromium, Mercury, Lead 
BTEX: Benzene, Toluene, Ethylbenzene, Xylenes 
E-TPH: Includes VPH by EPA 8021B, EPH by 8270C, for selected samples based on NWTPH-Dx results   
HVOC: Halogenated volatile organic compounds 
SVOC - Semivolatile organic compounds 
* All soil sampling grid soil samples will be analyzed for MTCA metals. Soil samples will also be analyzed using the NWTPH-Dx method at the 
closest grid locations to the previous VB-9 soil boring location. (See Figure 5-1) 
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Table 5-3  

Ground Water Sample Analytes and Rationale 
 

Location Analytes Analytical Method Rationale 

BPMW-1 Lube Oil/Diesel Range TPH 
Gasoline Range TPH/ BTEX 

MTCA Metals* 

NWTPH-Dx 
NWTPH-Gx/8021B 

6010 
Characterize extent of impacts from sand blasting 
operation. BPMW-2 

BPMW-3 

Lube Oil/Diesel Range TPH 
Gasoline Range TPH / BTEX 

HVOC  
MTCA Metals* 

NWTPH-Dx 
NWTPH-Gx/8021B 

8260B 
6010 

Characterize water quality near former UST and sand 
blasting operation. 

BPMW-4 
Lube Oil/Diesel Range TPH 

Gasoline Range TPH / BTEX 
MTCA Metals* 

NWTPH-Dx 
NWTPH-Gx/8021B 

6010 
Characterize water quality of ground water flowing onto 
property. 

BC-10 

Lube Oil/Diesel Range TPH 
Gasoline Range TPH / BTEX 

HVOC 
MTCA Metals* 

NWTPH-Dx 
NWTPH-Gx/8021B 

8260B 
6010 

Characterize water quality of ground water flowing onto 
property. Characterize water quality near sand blasting 
operations area. 

BC-11 
Lube Oil/Diesel Range TPH  

Gasoline Range TPH / BTEX 
MTCA Metals* 

NWTPH-Dx 
NWTPH-Gx/8021B 

6010 
Characterize ground water quality down- and cross-
gradient from site. 

  

BP-23 

Lube Oil Range TPH 
Diesel Range TPH 

Gasoline Range TPH 
MTCA Metals* 

NWTPH-Dx 
NWTPH-GX 

6010 

Characterize extent of metals impacted surface and 
shallow subsurface soil. Characterize extent of 
petroleum contamination from former UST. Probe 
samples due to location under future roadway. 

BP-24 
BP-25 

Lube Oil Range TPH 
Diesel Range TPH NWTPH-Dx Characterize area around BC-10 with TPH detection in 

ground water.  
 
BTEX: Benzene, Toluene, Ethylbenzene, Xylenes 
HVOC: Halogenated Volatile Organic Compounds 
* MTCA Metals: Arsenic, Cadmium, Chromium, Mercury, Lead  



July 8, 2009 
HWA Project No. 2007 098-700 

Bothell Paint RIFS Workplan20090708.doc           29           HWA GEOSCIENCES INC   

Table 6-1 
Proposed RI/FS Schedule  
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Table 6-1 
Proposed RI/FS Schedule (Continued) 
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1.0 INTRODUCTION 
 
This Sampling and Analysis Plan (SAP) provides the scope and rationale for Parametrix’s field 
sampling efforts associated with a Remedial Investigation and Feasibility Study (RI/FS) conducted 
for the City of Bothell at the Bothell Paint and Decorating (Bothell Paint) facility in Bothell, 
Washington.  A RI/FS is planned as part of an Agreed Order number DE 6296 between the City of 
Bothell and the Washington State Department of Ecology (Ecology). 
   
HWA GeoSciences Inc. prepared this plan in accordance with the Agreed Order and our 
understanding of Chapter 173-340-820 WAC in the Washington State Model Toxics Control Act 
(MTCA) Cleanup Regulation.  The main body of this plan outlines our field investigation and 
laboratory analytical methods.  
 
1.1 PURPOSE AND OBJECTIVES 
 
The objective of the RI/FS is to meet the requirements of the Agreed Order by completing an 
RI/FS as described in the Model Toxics Control Act (MTCA) Cleanup Regulation (Washington 
Administrative Code [WAC] 173-340).  The RI is designed to characterize site conditions in order 
to complete a FS and select a cleanup action as described in WAC 173-340-360 through 173-340-
390.  
 
1.2 PROJECT ORGANIZATION 
  
Personnel involved with this project and roles are listed below: 
 

• Jerome Cruz, Washington State Department of Ecology project manager (425) 649-7094 
• Steven Morikawa, P.E., Capital Program Manager, (425) 486-2768, ext. 4443 
• Nduta Mbuthia, City of Bothell Project Manager (425) 486-2768, ext. 6829 
• Sandra Matthews, Parametrix Site Manager (425) 458-6323 
• Lara Linde, Health and Safety Officer 
• Drilling Contractor – to be determined 
• Analytical Laboratory – to be determined 

 
1.3 PROJECT SCHEDULE 
 
A proposed project schedule is provided in Table 6-1 of the Work Plan, assuming no delays due to 
site access issues: 
 
1.4 SITE LOCATION 
 
The Bothell Paint facility is located at 18004 to 18012 Bothell Way Northeast, Bothell, 
Washington, King County Tax Parcels Nos. 9457200081 and 9457200072.  The facility is 
bordered on the north and west by Bothell Way, on the south by 180th Street NE, and on the east 
by a McDonalds restaurant.     
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2.0 FIELD AND LABORATORY INVESTIGATION TASKS 
 
There are three major field and laboratory investigation tasks in the RI work plan.  These are: 
 

1. Investigation and characterization of ground water flow system properties. 
2. Investigation and characterization of soil contamination. 
3. Investigation and characterization of ground water contamination. 

 
Field and laboratory investigation methodologies to accomplish these major tasks are presented in 
the following subsections. 
 
2.1 GROUND WATER FLOW SYSTEM PROPERTIES 
 
This major investigation task consists of installing ground water monitoring wells, collecting and 
physical property testing of soil samples, time series water level measurements, and aquifer 
testing. 
 
2.1.1 Ground Water Monitoring Well Installation 
 
Three wells will be installed at the locations shown on Figure 5-1 of the Work Plan.  These wells 
will be installed to obtain representative groundwater samples and data on hydrogeologic 
conditions.  This section specifies the designs, procedures, and materials that will be used to 
construct the wells.  The procedures are designed to avoid contamination of the water-bearing zone 
by drilling equipment, and cross-contamination of wells during the drilling process.  All borings 
and wells will be drilled and installed according to Ecology Minimum Standards for Construction 
and Maintenance of Wells (Chapter 173-160 WAC).   
 
All borings will be drilled using a hollow-stem auger drilling rig equipped with minimum 8-inch 
outer diameter hollow stem augers..  Monitoring well completion depths will be determined in the 
field based on the boring location, conditions encountered during drilling such as site stratigraphy, 
and available depth to water data.  In general, the wells will be completed to a depth of about 10 to 
20 feet with 5 to 10 feet of screen.  However, screen depths may change based on borehole 
stratigraphy and site-specific water table elevations.  One of the borings (MW-2) will be drilled to 
a depth of 50 feet, to document geologic conditions. 
 
If refusal is met during drilling, the borehole will be abandoned.  Following abandonment of the 
original location, drilling will be initiated at a new location a minimum of 5 feet from the original 
location to avoid impacts from the bentonite plug in the adjacent abandoned hole.  The new boring 
location and reason for repositioning will be noted in the field logbook.  
 
Upon completion of a boring, the well will be constructed by placing 2-inch diameter Schedule 40 
#10 slot PVC well screen and riser pipe at the selected depth interval.  The bottom of the PVC 
screen will be fitted with a flush threaded bottom cap.  A sand pack consisting of #10-#20 sand 
extending from the base of the borehole to 1 foot above the screen will be added to the borehole 
annulus as the augers are removed.  This sand pack will be partially developed by surging prior to 
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placement of the well seal.  The surging will create a more stable and uniform sand pack after the 
seal is installed.  A well seal consisting of bentonite chips will be installed on top of the sand pack 
to approximately 2 feet below grade.  A cement seal will extend from 2 feet below grade to ground 
surface.  The surface completion of wells will consist of flush mounted traffic-rated monuments 
set in the concrete.   
 
The wells will be developed after construction using a combination of pumping, bailing, and 
surging depending on the transmissivity of the formation.  Well development will begin no sooner 
than 24 hours after well completion.  Wells will be developed until a minimum of 10 casing 
volumes is removed from the well, three consecutive water quality parameter readings have 
stabilized, and the discharge water is relatively free of sediment.  If the well is pumped dry before 
10 casing volumes have been removed then the well will be considered developed.  The following 
water quality parameters will be monitored during development: 
 

• Temperature 
• pH 
• Specific Conductance 

 
Underground Utilities/Site Access  
 
Parametrix will attempt to locate underground utilities by calling the Utilities Underground 
Location Center before drilling.  Parametrix will also subcontract a private locating service to 
attempt to locate and mark underground utilities at proposed boring locations.  PVC and concrete 
utilities can not be located.   
 
Horizontal and Vertical Coordinate Survey  
 
Washington State Plane coordinates of every well will be surveyed by a licensed Washington State 
Land Surveyor.  Ground and top of well casing elevations will be surveyed to the nearest 0.01 foot 
using the NAD 1988 vertical datum. 
 
Drill Cuttings Disposal 
 
Drill cuttings that are discharged from around the auger will be removed as the boring is 
advanced.  A member of the drilling crew will shovel cuttings into Department of Transportation-
approved, 55-gallon steel drums equipped with locking rings.  The drums will be stored prior to 
transport and disposal at a temporary fenced storage location near the property.   
 
Equipment Decontamination  
 
To prevent potential cross-contamination of samples, Parametrix will maintain appropriate 
decontamination procedures.  Between sampling intervals in each boring all sampling devices will 
be washed in a detergent solution, rinse with tap water and then rinse again with deionized water.  
Drillers will steam clean all augers and other downhole tooling between boring locations.   
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2.1.2 Soil Sample Logging, Collection, and Physical Property Testing  
 
Soil samples will be collected using a split spoon sampler.  Split spoon samples are collected by 
removing the center plug or internal bit from the auger string and inserting the split-spoon sampler 
into the auger string to the bottom of the boring.  The sampler will be can be inserted to the bottom 
of the augers using rigid threaded pipe.  Sample material is collected by driving the sampler with a 
140 pound hammer falling 30 inches.  The sampler is then retrieved to the surface where the soil is 
removed. 
 
To retrieve soil samples for physical property testing and chemical laboratory analysis, either a 
2.5-inch-diameter by 18-inch-long split-spoon sampler or 3-inch-diameter by 2-foot-long 
continuous split-spoon sampler will be used.  While the sampler is being driven, hammer blows 
will be counted and recorded on boring log forms.  The blow counts will be used along with other 
field and laboratory tests to assign densities based on ASTM D1586-67 for a standard penetration 
test. 
 
At each sampling interval, Parametrix will log the soil samples and obtain and record pertinent 
information including soil sample depths, stratigraphy, ground water occurrence, and any visual or 
olfactory observations regarding the presence of contamination.  Parametrix will log the sample for 
lithology and field screen the samples for organic vapors by headspace analysis using a 
photoionization detector (PID).  Samples with elevated PID head space readings or discernible 
visual/olfactory contamination may be selected for laboratory chemical analysis, described in 
Section 2.2. 
 
Soil samples selected for physical property testing will be collected.  Selected soil samples will be 
collected for physical property testing using a split spoon sampler equipped with brass rings.  Each 
selected sample may be tested for one or more of the following test methods: 
 

• Particle size analysis 
• Atterberg limits 
• Bulk density  
• Porosity  
• Total organic carbon  

 
2.1.3 Time Series Ground Water Level Measurements 
 
Water levels will be measured using a graduated electric water level meter equipped with a 
stainless steel probe.  Water levels will be measured to the nearest 0.01 foot.   To alleviate 
potential errors, previous water level data should be used for comparison during field activities.  
Water levels will be measured by slowly lowering the decontaminated probe into the monitoring 
well until the indicator (light, sound, and/or meter) shows water contact.  At this time, the precise 
measurement will be determined by repeatedly raising and lowering the tape or cable to converge 
on the exact measurement.  The tape and probe will be decontaminated between wells using 
distilled water.  If non-aqueous phase liquid (NAPL) is suspected, NAPL thickness will be 
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measured using a NAPL interface probe, low resistance clear bailer, or other means specific to the 
type of NAPL and well conditions. 
 
2.1.4 Aquifer Testing 
 
Slug tests will be conducted at every well.  Slug tests are a single-well test used to determine 
approximate hydraulic conductivity values for formation materials immediately surrounding a well, 
and include rate-of-fall (falling head) and rate-of-rise (rising head) tests.  Falling head tests entail 
placing a solid "slug", made of PVC, "instantaneously" below the water table and measuring the 
well response over time.  After the well recovers to static conditions, "instantaneously" removing 
the slug from the water provides the rising head test.  Water levels will be measured with 
transducers and back-up manual measurements.  Tests where the water level crosses a change in 
effective well diameter (e.g., across the bentonite seal) are not valid and will not be used.  Analysis 
of results will be described in the RI report.  Slug tests will be conducted using the following 
steps: 
 

1. Insert the transducer probe in the well approximately 0.5 feet off the bottom of the well.  
Secure the probe cable and turn on the data logger.  Calibrate the data logger reading to 
an equivalent static-water level depth equal to that measured manually.  Program the 
frequency of measurements and the density of the fluid into the data logger. 

2. Start the logging program and take a final depth-to-water measurement just prior to 
starting the test.  Note the measurement and clock time in the field notes.  Start the test 
by smoothly removing or inserting the slug to avoid excessive water level oscillations 
and disturbing the transducer.  A new section of cord will be used to lower the slug at 
each well.  Make note of the start time in the field notes. 

3. Measure water levels with a water level meter periodically and record time and value of 
measurement on the field notes.  Monitor transducer readings to see if the initial water 
level or data logger reading is being approached and to correlate with manual 
measurements.  Stop the test when at least 90 percent of the initial water displacement 
has recovered if several hours have elapsed since starting the test. 

4. Decontaminate slug between wells by washing with a detergent solution followed by a 
tap water and distilled water rinse.   

 
2.2 SOIL CHEMICAL SAMPLING 
 
This major investigation task consists of collecting soil samples for chemical analysis from hollow 
stem auger borings and direct push (i.e. Geoprobe) borings.  Sample retrieval from hollow stem 
auger borings is described in Section 2.1.  Sample retrieval from direct push borings is described 
in this section. 
 
Direct Push Borings  About 22 direct push borings are proposed on a 30 foot grid in the areas of 
surficial soil metals and petroleum contamination as shown on Figure 5-1 of the Work Plan.  
Selected grid locations are modified to reflect existing surface features and previous investigation 
locations.  These borings will be pushed to the depth of the water table, anticipated around 4 to 5 
feet below grade.  Continuous soil cores will be collected from the direct push borings.  At each 
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boring soil corresponding to depths of 0 to 0.5 feet below ground will be composited from the core 
and placed into sample containers for chemical analysis.  Asphalt, organic material, anthropogenic 
material, and road base aggregate will be excluded from the composite sample.  A second 
composite soil sample will be collected from depths of 1.5 to 2 feet.  A third soil sample will be 
collected from the interval one foot above the water table.  The second and third soil samples will 
be submitted to the lab but held pending analytical results from the 0 to 0.5 foot soil sample.  
These deeper samples may be analyzed if elevated metals concentrations are detected in the 
shallow sample. 
 
At each sampling interval soil samples will be logged to obtain and record pertinent information 
including soil sample depths, stratigraphy, ground water occurrence, and any visual or olfactory 
observations regarding the presence of contamination. Samples will be logged for lithology and 
field screened for organic vapors by headspace analysis using a photoionization detector (PID).   
 
Hollow Stem Auger Borings  At monitoring well borings BPMW-1 and BPMW-2 soil samples 
will be collected from the same depth intervals as the direct push borings.  At monitoring well 
boring BPMW-3 samples with the highest level of organic vapors and/or most discernible 
visual/olfactory contamination may be shipped to the laboratory for chemical analysis.  In the 
absence of field screening indications, the sample immediately above ground water will be 
submitted for analysis.   
 
2.2.1 Field Screening 
 
Soil samples will be screened by photoionization detector (PID) headspace analysis.  Although the 
PID is not capable of quantifying or identifying specific organic compounds, this instrument is 
capable of measuring relative concentrations of a variety of organic vapors.  The 
geologist/engineer collecting samples will place approximately two to sixteen ounces of soil in a 
resealable (i.e. ziplock) plastic bag with ample air headspace.  After a minimum of five minutes at 
ambient temperature, the sampler will agitate the sample for ten seconds, insert the PID probe 
through a small opening in the plastic bag, and record the highest reading within ten seconds. 
 
2.2.2 Soil Analysis  
 
Soil samples will be submitted to a Washington Department of Ecology-accredited analytical 
laboratory for analyses for one or more of the following analytes by using the following test 
methods:  
 

• Diesel and Oil-Range Hydrocarbons – Washington State Method NWTPH-Dx 
• Gasoline-Range Hydrocarbons + BTEX  – Washington State Method NWTPH-Gx/BTEX 
• MTCA Metals (Arsenic, Cadmium, Chromium, Mercury, Lead) – EPA Method 6010 
• TCLP metals, based on total metals results 

 
The analytical testing program may be modified based on visual and field screening results.  
Analytical testing will also be in general accordance with MTCA, Chapter 173-360 WAC, Table 
830-1, Required Testing for Petroleum Releases.  
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Samples will be submitted for standard turnaround time analysis (5-10 days).  Follow-up analyses, 
based on initial analytical results may result in a total turnaround time of up to 4 weeks.   
 
Field staff will determine the number, depth and location of samples in the field, based on field 
screening results.  The sample bottle requirements are as follows: 
 
 

Bottle Type Method Holding 
Time 

8 oz. Glass 
Metals: EPA Method 6010B 
TCLP Metals: 1311/1312 (extraction), 
6010/7470 (Leachate) 

6 months 
28 days 
(Mercury) 

4 oz. Glass NWTPH-Dx 14 days 

 
After collection, the samples will be labeled, placed in a cooler with ice, and shipped to the analytical 
laboratory for analysis.   
 
Method 5035A for Collection of VOC Soil Samples 
 

Bottle Type Method Holding Time 
(1) tared VOA (non-preserved)* 
 
(1) tared VOA (non-preserved) 
(2) tared VOAs w/stir bar (low 
level)** 
(1) 4 oz. glass jar (moisture) 

NWTPH-G / 5035A 
 
VOCs / 5035A 

14 days 
 
48 hrs @40C then 
14 days freeze at lab 

 * - if sample containers can not be delivered to lab within 48 hours, the lab will provide 
methanol-preserved vials 
** - if sample containers can not be delivered to lab within 48 hours, the lab will provide 
sodium bisulphate-preserved vials 

 

• Do not add any labels, tape, etc. 
VOAs are pre-weighed (tared) at the lab 

• Keep the same cap with each VOA  
• Minimize methanol loss: check cap tightness, minimize open times, etc.  
• Weigh VOAs on day of sampling (field or office) 
• Visual check for methanol loss - check all VOAs prior to sampling for consistency, 

reference marks when full 
• Discard any suspect VOAs, note weights (w/o soil) on COC, methanol levels, etc. in field 

notebook 
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• Split spoon - core immediately after opening split spoon, if using liners, core from middle 
liner or inside end of outer liners (top one is usually slough) 

Collect Core Sample 

 

• Cohesive granular - use core 
Soil types: 

• Cemented (e.g. till) - break up with stainless steel spoon, place in VOA & cap as soon as 
possible 

• Non cohesive (won’t stay in core) - place in VOA & cap as soon as possible 
 

• Wipe threads with clean tissue or dry wipe 
Extrude core into VOA 

• Cap VOA 
• Label - ball point pen (e.g., write in the rain) only, no markers 

 

• Soil type, moisture  
Note in field notebook: 

• Any bias e.g., gravels, organics (avoid both in core sample)  
• Weather (temp, humidity, wind) 
• Coring method used 
• Preservation and storage method used 

 

• Empty vial weight 
Note on COC: 

 
Health and Safety issues 

• Skin contact (use gloves), inhalation hazards (ensure adequate ventilation) 
- Methanol is toxic and flammable 

• Check shipping restrictions 
 
Cross contamination

 

:  Methanol has a high affinity for VOCs (hence its use as a preservative and 
extraction solvent) and will adsorb VOCs from other sources, e.g., exhaust fumes, spray paint, 
sharpie, markers, etc.   

2.3 GROUND WATER SAMPLING 
 
Ground water samples will be collected from all existing and planned monitoring wells.  Ground 
water will be sampled using low-flow purging methods.  Sampling staff will measure groundwater 
levels to the nearest 0.01-foot using a decontaminated electronic well probe prior to collection of 
samples.  The volume pumped will be determined in the field based on stabilization of field 
parameters: specific conductance, dissolved oxygen, and pH.  Sampling points will be purged by 
very slowly lowering semi-rigid polyethylene tubing to a depth corresponding to roughly the 
midpoint of the screen, securing the tubing to prevent vertical movement, connecting it to a 
peristaltic pump, and then pumping at a rate not to exceed 0.5 liters/minute (0.13 gallons/minute).  
At a minimum, two pump and tubing volumes will be purged (1/2” I.D. tubing = 0.010 
gallon/lineal foot, 0.17” I.D. tubing = 0.001 gallon/lineal foot = 5 ml/lineal foot).  Samples will be 
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collected once the parameter values have stabilized over the course of three sets of measurements 
as follows: 
 

specific conductance  10 µS/cm  
dissolved oxygen  2 mg/L 
pH  0.1 

 
When filling the sample bottles, the following procedures and precautions will be adhered to: 

1. Sample bottles will be filled directly from the bailer, dedicated pump, or filter apparatus, 
with minimal air contact. 

2. Bottle caps will be removed carefully so that the inside of the cap is not touched.  Caps 
must never be put on the ground.  Caps for volatile organic compound (VOC) vials will 
contain a Teflon-lined septum.  The Teflon side of the septum must be facing the sample to 
prevent contamination of the sample through the septum. 

3. The sampling team will wear appropriate nonpowdered latex or nitrile gloves (PVC or 
vinyl gloves can leave trace levels of phthalate or vinyl chloride).  Gloves will be changed 
between wells or more often. 

4. Tubing or hoses from the sampling systems must not touch or be placed in the sample 
bottles. 

5. VOC vials must be filled so that they are headspace-free.  These sample bottles therefore 
need to be slightly overfilled (water tension will maintain a convex water surface in the 
bottle).  The caps for these bottles will be replaced gently, to eliminate air bubbles in the 
sample.  The bottles must then be checked by inverting them and tapping them sharply 
with a finger.  If air bubbles appear, open the bottle, add more water, and repeat the process 
until all air bubbles are gone.  Do not empty the bottle and refill it, as VOC bottles already 
contain preservatives.  

6. Sample bottles, caps, or septums that fall on the ground before filling will be discarded.   

7. Metals sampling will be conducted with “clean technique.”  Bottles will be bagged in 
plastic and the cap placed in the bag during sampling. 

Samples collected for dissolved constituent analysis will be filtered through a 0.45-micron filter.  
The filters will attach directly to the discharge tube of the sampling pump.  The filter will be 
changed between sample points, or more frequently if clogging occurs.  Where in-line filtration is 
not possible, prefiltration bottles may be used to collect the samples.  Prefiltration bottles must be 
obtained from the laboratory with the sample coolers and identified with the bottle request.  
Prefiltration bottles, used for vacuum or pressure filtering, will not be used for more than one well.  
The use of prefiltration bottles must be noted on the Chain-of-Custody form in the comments 
section.  Samples that have been field-filtered or that require laboratory filtering must be noted on 
the Chain-of-Custody forms in the comments section.  The laboratory will note which samples 
require filtering on the individual bottle labels. 
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If a monitoring well is pumped dry prior to reaching the desired purge volume, it will be allowed 
to recover prior to sampling, using the minimum time between purging and sampling that would 
allow collection of sufficient sample volume.  Samples will be pumped directly into the appropriate 
containers, as provided by the laboratory.  A Field Data Sampling Sheet (provided in Appendix A) 
will be filled out for each sample.  New tubing will be used at each location.  
 
2.3.1 Ground Water Analysis  
 
Ground water samples collected from the four new monitoring wells, and BC-11 will be submitted 
to the analytical laboratory for the following analyses: 
 

• Diesel and Oil-Range Hydrocarbons – Washington State Method NWTPH-Dx 
• Gasoline-Range Hydrocarbons + BTEX – Washington State Method NWTPH-Gx/BTEX  
• Total MTCA Metals - EPA Method #6010 

 
Ground water samples collected from BC-10 will be analyzed for the preceding analytes plus 
halogenated volatile organic compounds (HVOCs) by EPA Method #8260. 
 
Water samples may also be analyzed for dissolved metals depending on total metals analysis 
results. 
 
The sample bottle requirements are as follows:   
 

Bottle Type Analytes Preservative Holding Time 
1 liter amber glass NWTPH-Dx  7 days  
(2) 40 ml VOA 
 

NWTPH-Gx HCl to pH<2 14 days 

(2) 40 ml VOA HVOCs HCl to pH<2 14 days 
(1) 500 ml poly Dissolved 

Metals* 
HNO3 to pH<2 6 months, 28 days for Mercury 

* Collect both total (unfiltered) and dissolved (filtered) metals samples, analyze initially for total.  
 
After collection, the samples will be labeled, chilled in a cooler, and shipped to the laboratory for 
analysis.  Samples will be submitted for standard laboratory turnaround time (5-10 days). 
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2.4 QUALITY ASSURANCE/QUALITY CONTROL 
 
Samples will be collected and analyzed with sufficient quality assurance/quality control (QA/QC) to 
ensure representative and reliable results.  The overall QA objective for this investigation is to ensure 
that all laboratory and field data on which decisions are based are technically sound, statistically 
valid, and properly documented.  There are two parts to the QA/QC program for this project: field 
and laboratory. 
 
Field QA/QC includes proper documentation of field activities and sampling/handling procedures.  
Field QA/QC samples will consist of the following: 
 
SOIL 
 

• 1 equipment blank at a minimum frequency of 5% of soil samples collected.   
• 1 matrix spike/matrix spike duplicate (MS/MSD) at a minimum frequency of 5% of soil 

samples collected.  MS/MSD samples will be selected by the field geologist and three 
times the normal sample volume will be collected to accommodate the extra sample 
required to perform the MS/MSD analysis. 

• 1 trip blank per cooler of samples (analysis for TPH-Gas/BTEX or VOCs only). 
 
GROUND WATER 
 

• 1 field duplicate at a minimum frequency of 5% of water samples collected. 
• 1 matrix spike/matrix spike duplicate (MS/MSD) at a minimum frequency of 5% of water 

samples collected.  MS/MSD samples will be selected by the field geologist and three 
times the normal sample volume will be collected to accommodate the extra sample 
required to perform the MS/MSD analysis. 

• 1 trip blank per cooler of samples (analysis for TPH-Gas/BTEX or VOCs only) 
 
Field Duplicates 

 

are used to confirm analytical results from a given sample point.  Duplicate 
samples are collected in the field using a matching set of laboratory-supplied bottles and sampling 
from the selected well, as requested.  Each duplicate should be sampled by alternating between the 
regular and the duplicate sample bottles, proceeding in the designated sampling order (VOCs first).  
The location where the duplicate is collected must be identified on the field sampling data sheet.  
All duplicates shall be blind-labeled (i.e., the well designation is not listed on the sample bottle or 
Chain-of-Custody form).  Once a duplicate is collected, it is handled and shipped in the same 
manner as the rest of the samples.  Duplicate results will be reported in the laboratory results as 
separate samples, using the designation DUP-(#). 

Trip blanks are used to detect contamination that may be introduced in bottle preparation, in transit 
to or from the sampling site, or in the field.  Trip blanks are samples of volatile-organic-free, 
laboratory-quality water (Type II reagent grade) that are prepared at the laboratory.  They remain 
with the sample bottles while in transit to the site, during sampling, and during the return trip to 
the laboratory.  Trip blank sample bottles are not opened at any time during this process.  Trip 
blanks are to be reported in the laboratory results as separate samples, using the designation TB-
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(#).  Each sample cooler that includes bottles for VOC analysis must include a trip blank, whether 
it was requested or not. 
 
Equipment blanks 

 

are used to detect residue from decontaminated equipment. Equipment blanks are 
to be reported in the laboratory results as separate samples, using the designation EB-(#).    

Laboratory QA/QC analyses provide information about accuracy, precision, and detection limits.  
Method-specific QA/QC samples may include the following, depending on the analysis: 
 

• Method blanks  
• Duplicates  
• Instrument calibration verification standards 
• Laboratory control samples 
• Surrogate spiked samples 
• Performance evaluation QC check samples 

 
2.4.1 Data Evaluation 
 
Data evaluation will include checking holding times, method blank results, surrogate recovery 
results, field and laboratory duplicate results, completeness, detection limits, laboratory control 
sample results, and Chain-of-Custody forms.   
 
2.5 EQUIPMENT DECONTAMINATION 
 
To prevent potential cross-contamination of samples, Parametrix will maintain appropriate 
decontamination procedures.  Between sampling intervals, we will wash all non-dedicated sampling 
devices in a detergent solution, rinse with tap water and then rinse again with deionized water.   
 
2.6 FIELD DOCUMENTATION AND CHAIN-OF-CUSTODY 
 
The following sections describe the recording system for documenting all site field activities, and the 
sample chain-of-custody program. 
 
2.6.1 Field Log Book 
 
An accurate chronological recording of all field activities is vital to the documentation of any 
environmental investigation.  To accomplish this, field team members will maintain field log books 
providing a daily record of significant events, observations, deviations from the sampling plan and 
measurements collected during the field activities.   
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2.6.2 Sample Identification 
 
Following sample collection, field personnel will affix labels to each sample container.  Samplers 
will use waterproof ink, plastic bags, or clear tape to ensure labels remain legible even when wet.  
Samplers will record the following information on the labels: 
 

• Project name and number 
• Sample identification number 
• Date and time of collection   
• Required test methods  
• Name of sample collector 

 
2.6.3 Chain-Of-Custody Record 
 
The objective of the chain-of-custody program is to allow the tracking of possession and handling of 
individual samples from the time of field collection through laboratory analysis.  Once a sample is 
collected, it becomes part of the chain-of-custody process.  A sample is "in custody" when (1) it is in 
someone's possession, (2) it is within visual proximity of that person, (3) it is in that person's 
possession, but locked up and sealed (e.g., during transport), or (4) it is in a designated secure sample 
storage area.  Sampling staff will complete a chain-of-custody record (Appendix A) which will 
accompany each batch of samples.  The record will contain the following information: 
 

• Project name and number 
• Names of sampling team members 
• Requested testing program 
• Required turnaround time 
• Sample number 
• Date and time collected 
• Sample type 
• Number of containers 
• Special Instructions 
• Signatures of persons involved in the chain of possession 

 
When sample custody is transferred to another individual, the samples must be relinquished by the 
present custodian and received by the new custodian.  This will be recorded at the bottom of the 
chain-of-custody report where the persons involved will sign, date and note the time of transfer.   
 
Sampling team members will keep sample coolers in locked vehicles while not in active use or visual 
range.  If couriers are used to transport samples, chain of custody seals will be affixed to sample 
coolers. 
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2.6.4 Photographic Records 
 
The field team leader will determine situations requiring photographic documentation.  The field 
logbook will include the following information for each site photograph: 
 

• Date, time, location photograph was taken 
• Description of photograph taken 
• Reason photograph was taken 
• Sequential number of the photograph  
• Direction of photographic view 

 
2.7 PRELIMINARY ARAR’S AND DETECTION LIMITS 
 
Applicable state and federal laws include legally applicable requirements and those requirements that 
are relevant and appropriate.  According to MTCA (WAC-340-710), legally applicable requirements 
are cleanup standards, standards of control, and other environmental protection requirements, criteria, 
or limitations adopted under state or federal law that specifically address a hazardous substance, 
cleanup action, location or other circumstances at the site.  
 
Relevant and appropriate requirements are those cleanup standards, standards of control, and other 
environmental requirements, criteria, or limitations established under state or federal law that, while 
not legally applicable to the hazardous substance, cleanup action, location, or other circumstance at a 
site, address problems or situations sufficiently similar to those encountered at the site that their use 
is well suited to the particular site. 
 
Table 2-1 summarizes potential Applicable or Relevant and Appropriate Requirements (ARARs) 
identified for the Bothell Paint facility.  These ARARs are chosen based on a knowledge of site 
contaminants, potential exposure pathways, and potentially applicable state and federal laws and 
rules.  The table includes method detection and practical quantitation limits for the relevant 
chemicals.  Final determination of site specific ARARs will occur during RI/FS report preparation.   
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Table 2-1 
Potential ARARs & Laboratory Reporting Limits 
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Arsenic 1.0E-02 1.0E-02 1.8e-02 1.8e-02 2.0E+01 6.7E-01 2.4E+01 1.22E+00 1.0E+01 6.11E-02 2.0E-01 
Cadmium 5.0E-03 5.0E-03 NV NV 2.0E+00 NV 8.0E+01 1.3E-01 5.0E-01 3.66E-03 1.0E-02 
Chromium III 1E-01 1E-01 NV NV 2E+03 NV 1.2E+05 1.11E-02 5.0E-01 1.38E-03 1.0E-02 
Chromium VI 1E-01 1E-01 NV NV 1.9E+01 NV 2.4E+02 1.11E-02 5.0E-01 1.38E-03 1.0E-02 
Lead 1.5E-02 1.5E-02 NV NV 2.5E=02 NV NV 9.69E-01 5.00E+00 2.3E-02 1.0E-01 
TPH, Diesel Range 
Organics NV NV NV NV 2.0E+03 NV NV 5.74E+00 2.50E+01 5.09E-02 2.50E-01 
TPH, Heavy Oils NV NV NV NV 2.0E+03 NV NV 1.13E+01 5.00E+01 9.87E-02 4.00E-01 
TPH: Gasoline Range 
Organics, Benzene 
Present NV NV NV NV 3.0E+01 NV NV 9.15E-01 5.00E+00 1.55E-02 1.00E-01 
TPH: Gasoline Range 
Organics, No Benzene NV NV NV NV 1.0E+02 NV NV 9.15E-01 5.00E+00 1.55E-02 1.00E-01 

 
Note: 
MDL and RL values for TPH Gasoline are for PID instrument detector     
NV – No established value 
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3.0 QUALITY ASSURANCE PROJECT PLAN 
 
The purpose of this Quality Assurance Project Plan (QAPP) is to ensure that all necessary 
steps are taken to acquire data of the type and quality needed.  To accomplish this 
purpose the QAPP will contain the following elements: 
 

• Field QA/QC 
• Chain of custody procedures 
• Decontamination procedures 
• Laboratory analysis and QA/QC methods 
• Sample custody procedures including holding times, containers, and preservation 

 
3.1 Field QA/QC Methods 
 
Field QA/QC methods include the collection of equipment blanks, MS/MSD samples, 
and trip blanks for soil samples.  For ground water samples these methods include the 
collection of field duplicates, MS/MSD samples, and trip blanks.  A detailed description 
of these samples is provided in Section 2.4. 
 
3.2 Chain of Custody Procedures 
 
Chain-of-custody procedures allow the tracking of possession and handling of individual 
samples from the time of field collection through laboratory analysis.  Detailed chain of 
custody handling procedures are described in Section 2.8. 
 
3.3 Decontamination Procedures 
 
In order to mitigate the potential for cross-contamination, all sample-contacting, and 
downhole equipment used in the collection and sampling processes will be 
decontaminated before sample collection.   
 
The following steps will constitute the decontamination procedure: 
 

1. Wash items in a solution of non-phosphate (e.g., Alconox) detergent and tap 
water 

2. Rinse with tap water 
3. Rinse with deionized water 
4. Air dry in a clean environment  

 
Decontaminated equipment will be stored and transported in clean containers or 
wrapping. 
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3.4 Laboratory Analysis and QA/QC Methods 
 
Laboratory QA/QC samples will consist of the following: 
 

• One matrix spike (MS) per sampling batch 
• One matrix spike duplicate (MSD) per sampling batch 

 
Method-specific QA/QC samples may include the following: 
 

• Method blanks  
• Duplicates  
• Instrument calibration verification standards 
• Laboratory control samples 
• Surrogate spiked samples 
• Performance evaluation QC check samples 

 
3.5 Sample Custody Procedures 
 
Sample custody procedures for soil and water samples are described in Sections 2.2 and 
2.3 respectively. 
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4.0 HEALTH AND SAFETY 
 
Parametrix personnel conducting this field program are required to follow the health and 
safety protocol presented in the Parametrix site specific Health and Safety Plan.  
Subcontractors and other authorized visitors to the site are responsible for their own 
health and safety.  The Health and Safety Plan will be made available to subcontractors 
and other site visitors who request it.  Health and Safety precautions will be 
communicated to subcontractors by Parametrix personnel in site safety briefings at the 
beginning of each field day.  To acknowledge review and comprehension of this plan, 
Parametrix personnel must sign the appropriate section included in the back of the 
document.  The Health and Safety Plan is provided as a separate document. 
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CHAIN OF CUSTODY FORM 
FIELD SAMPLING DATA SHEET  
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Quality Assurance Project Plan 





To be provided soon. 
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Health and Safety Plan 
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