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1.0 INTRODUCTION 
 
Environmental Partners, Inc. (EPI) has prepared this Interim Action and Data Gap Investigation Report 
(IADGR) for the Whitney’s Chevrolet facility located at 123 West Pioneer Avenue in Montesano, 
Washington (Property).  For the purpose of this report, the term “Site” includes the Whitney’s Chevrolet 
Property and the impacted areas on and off the Property.  The general location of the Property is 
indicated on Figure 1.  The Whitney’s Chevrolet Site is indicated on Figure 2. 
 
The work presented in this report was conducted under Agreed Order No. DE 2951 (Order) dated May 
30, 2007 and as amended on April 25, 2011.  The Order is between the Washington State Department 
of Ecology (Ecology) and Whitney’s Chevrolet, Inc.; Caldwell Family Holdings, LLC; and Wynoochee 
Lodge #43 F&AM of Washington (collectively, the potentially liable persons [PLPs]).  The Order was 
issued pursuant to the authority of the Model Toxics Control Act (MTCA), Revised Code of Washington 
(RCW), Chapter 70.105D.050(1).  The original Order required that the PLPs perform a Remedial 
Investigation and prepare a draft and final Remedial Investigation/Feasibility Study (RI/FS) report for 
the Site.  The Order was amended by agreement of the parties to include: (1) performance of interim 
actions (IAs) at the Site, including removal of underground storage tanks (UST) and contaminated soils; 
(2) implementation of the data gaps work plan to complete the RI; (3) performance of a year of 
performance groundwater monitoring; (4) preparation of the FS; and (5) preparation of a draft Cleanup 
Action Plan (dCAP). 
 
On behalf of the PLPs and in conformance with the amended Order, EPI prepared an Interim Remedial 
Action Work Plan and Data Gaps Investigation (IAWP) dated January 12, 2011.  The IAWP generally 
described the scope of work for performing source removal and source control in areas of known 
impacts as identified in the Draft Remedial Investigation Report (RI), dated March 24, 2010 as well as 
an investigation of remaining data gaps necessary to provide a fuller understanding of the extent of 
environmental impacts.  The scope of work for the data gaps investigation was based upon the findings 
of the RI Report and upon comments contained in Ecology’s letter titled Whitney’s Chevrolet Draft RI 
Report Comments (Ecology Comments) dated September 30, 2010. 
 
The IAWP was previously presented to Ecology for review and approval on January 12, 2011.  Ecology 
reviewed the IAWP, presented the IAWP and State Environmental Policy Act (SEPA) checklist for 
public comment, and approved the IAWP activities in an Amendment to the Order dated April 25, 2011. 
 
The work summarized in this report was performed in general conformance with the IAWP.  Deviations 
from the IAWP are described, and analytical results are presented in tabular form and graphically on 
figures.  Following approval of this report by Ecology and one year of ground water monitoring, the 
process of preparing a FS that considers the remaining site impacts will begin. 

1.1 Background 

A brief site description and history are described in the following sections.   
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1.1.1 Site Description 

The Site is located in downtown Montesano, Washington, as presented on Figure 1 – General Vicinity 
Map.  Figure 2 depicts the current property features and structures.  
 
The entire Site is covered with buildings, asphalt, or concrete.  Only marginal areas of landscaping 
exist.  The Site is generally flat with slopes of less than 2 percent.  Apparent storm water flow is from 
north to south.  There are a total of four properties that are either fully or partially encompassed by the 
Site; these are: 
 

• Whitney’s Chevrolet; 

• Sterling Savings Bank  

• Charlie’s Bar/Veterans of Foreign Wars (VFW) Post #2455; and 

• Tony’s Short Stop. 

 
The entire northern portion of the Whitney’s Chevrolet facility is under roof and currently houses an 
automobile dealership, repair facility, and vehicle parts sales office.  Repair activities include 
mechanical and auto body repairs.  The Whitney’s Chevrolet facility was built in stages, with the oldest 
portion of the building (i.e., northwestern corner) being built in the early 1900s. 
 
The Tony’s Short Stop property is subject to its own agreed order (Agreed Order DE-2954) for a pre-
existing release of petroleum hydrocarbon fuels in the southeastern corner of that property.  

1.1.2 Site History and Prior Actions 

Information pertaining to the Site’s history has previously been described in detail in the Draft Remedial 
Investigation Report, dated March 24, 2010.  The reader is directed to this document for additional 
information. 
 
Several previous investigations that are relevant to the Property have been conducted since 1995.  A 
brief review of each report is presented in the IAWP.  The reviewer is directed to the source documents 
for additional detail.  

1.2 Data Gaps Investigation 

The data gaps investigation portion of the IAs was based upon the findings of the RI Report and upon 
comments contained in Ecology’s letter titled Whitney’s Chevrolet Draft RI Report Comments (Ecology 
Comments) dated September 30, 2010.  A total of six data gaps were previously identified and were 
investigated during the course of the IAs. 
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1.3 Interim Action (IA) Work Areas 

The IAWP identified four work areas to be included as part of the IA activities.  The work areas are 
located to the west of the building under the adjacent sidewalk and city street (South First Street), and 
inside the Whitney’s Chevrolet building.  
 
Each work area consists of an UST or groups of USTs.  UST-1, UST-2, and UST-3 are in Work Area 1; 
UST-4 is in Work Area 2; UST-5 is in Work Area 3; and UST-6 is in Work Area 4.  The locations of the 
work areas are depicted on Figure 3, and designated by WA1, WA2, WA3, and WA4, respectively. 

1.4 Contaminants of Concern and Cleanup Levels 

The IAWP identified contaminants of potential concern (COPCs) for soil as those compounds that had 
been detected at concentrations exceeding a MTCA Method A or Method B Soil Cleanup Level for 
Unrestricted Land Uses (CULs).  The MTCA Method A or Method B CULs do not take into account site-
specific exposures and make conservative assumptions regarding receptors, such as the assumption of 
a residential juvenile exposure, which are likely not appropriate for the Site.  Actual site-specific cleanup 
levels and/or remediation levels consistent with appropriate MTCA standards may be developed during 
the FS process and during development of a final Cleanup Action Plan (CAP) for the site. 
 
The selected Site COPCs in soil and ground water are summarized in Table 1. 
 
The IAWP identified COPCs for soil based on comparison to the MTCA Method A or Method B Soil 
Cleanup Level for Unrestricted Land Uses.  The COPCs for soil at the Site include the following: 
 

• Oil-range Petroleum Hydrocarbons (ORPH) 

• Gasoline-range Hydrocarbons (GRPH) 

• Benzene 

• Toluene 

• Ethylbenzene 

• Total Xylenes 

• Naphthalenes  

• Lead 

 
It is important to note that tetrachloroethene (PCE) was detected in some soil samples from the Site at 
concentrations slightly above the MTCA Method A Soil CUL.   However, PCE is not a soil COPC at the 
Site.  The presence of low levels of PCE in a small portion of the soil excavated during the IAs was 
accounted for during soil disposal.  
 
The IAWP identified COPCs for ground water as those compounds that were detected at 
concentrations exceeding the MTCA Method A CUL for ground water as a source of drinking water.  
The COPCs identified in the ground water at the Site include the following:  
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• GRPH 

• Benzene 

• Toluene 

• Ethylbenzene 

• Total Xylenes  

• PCE 

 
The IAWP identified COPCs for indoor air as those compounds that were measured in soil or ground 
water during the RI at concentrations that could result in vapor intrusion at concentrations potentially 
exceeding a MTCA Method B indoor air cleanup level based upon a residential exposure scenario.  The 
COPCs for indoor air include the following: 
 

• GRPH 

• 1,3 - Butadiene 

• Naphthalenes 

• 1,2,4 - Trimethylbenzene 

• Benzene 

• 1,2-Dichloroethane (1,2-DCA; a.k.a ethylene dichloride, EDC) 

• Total Xylenes 

• Chloromethane 

• 1,4 - Dichlorobenzene 

• PCE 

• Trichloroethene (TCE)  

 
Target analytes were selected for each work area for the purpose of assessing soil impacts and guiding 
remedial excavation during the IA.  Target analytes differ from COPCs in that they include compounds 
that were detected during the RI in the vicinity of the work area at concentrations either above or below 
MTCA Method A or B CULs.  Target analytes also include COPCs for ground water that were either 
detected in soil or not analyzed in soil during the RI in the vicinity of a work area.  Target analytes do 
not include compounds that were not detected above compound-specific laboratory detection limits in 
soil during the RI.  
 
Target analytes in soil in Work Area 1 include the following: 
 

• ORPH 

• GRPH 

• Benzene 

• Toluene 
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• Ethylbenzene 

• Total Xylenes  

• PCE 

• Total Lead 

 
Target analytes in soil in Work Area 2 and Work Area 3 include the following: 
 

• ORPH 

• Diesel-Range Petroleum Hydrocarbons (DRPH) 

• GRPH 

• Benzene 

• Toluene 

• Ethylbenzene 

• Total Xylenes  

• PCE 

• Total Naphthalenes 

• Total Lead 

 
Target analytes in soil at Work Area 4 include the following: 
 

• ORPH 

• Benzene 

• Toluene 

• Ethylbenzene 

• Total Xylenes  

• PCE 

• Total Naphthalenes 

• Total Lead 

 
Analytical data obtained during the RI indicated that ground water impacts are generally the same 
across the Site.  The target analytes for ground water include the following: 
 

• GRPH 

• Benzene 

• Toluene 

• Ethylbenzene 

• Total Xylenes  

• PCE 
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2.0 OBJECTIVES 
 
The objectives of the data gaps investigations and the IAs are described in the following sections.  

2.1 Data Gaps Investigation 

The RI Report identified some remaining data gaps in the characterization of the extent of impacts at 
the Site.  Additionally, Ecology’s comments to the RI Report presented data gaps that Ecology sought 
to have addressed.  A summary of the identified data gaps and their corresponding responses is 
included in Table 2 below: 
 

Table 2 
Summary of Data Gaps 

 

Data Gap Area of Site Response 

1 
Potential commingling plumes 
between Whitney’s Chevrolet 
and Tony’s Short Stop “Sites”  

Southeastern extent of 
plume, on Tony’s Short Stop 
property 

Install and sample two ground water 
monitoring wells to characterize 
downgradient extent of the Whitney 
plume.  

2 GRPH as a COC in air  Interior of buildings 

Calculate site-specific cleanup level for 
GRPH in indoor air using MTCATPH11.1 
and compare the relative toxicity to that of 
known COCs for air (e.g., PCE, benzene, 
etc.) 

3 

Up-gradient extent of the 
dissolved-phase hydrocarbon 
plume to the northwest of the 
Whitney’s Chevrolet facility has 
not been fully characterized  

Northwest of Whitney’s 
Chevrolet building 

Install and sample a total of four additional 
ground water monitoring wells; two in 
South First Street and two in West 
Pioneer Avenue.  

4 
Identification of potential off-
property source of PCE impacts  

South First Street 
Sample ground water from the two newly 
installed wells in South First Street and 
analyze for PCE.  

5 
Indoor air quality at the Post 
Office  

US Post Office Building 

Perform Johnson and Ettinger (J&E) 
Modeling for US Post Office building and 
analyze results of soil gas in comparison 
to results of the J&E Model.   

6 

Potential USTs and volatile 
organic compounds (VOC) 
sources at the Whitney’s 
Chevrolet Auto Body Repair 
Shop  

Whitney’s Chevrolet Auto 
Body Repair Shop (north of 
West Pioneer Avenue) 

Conduct a site reconnaissance and 
interview with site operators, and 
document findings.   
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2.2 Interim Actions 

The remedial objective for the IAs is to excavate all reasonably accessible soils in the four work areas 
that contain the target analytes identified in Section 1.4 at concentrations exceeding MTCA Method A 
Soil Cleanup Levels for Unrestricted Land Uses.  In the case of the target analytes, MTCA Method A 
Soil Cleanup Levels are considered protective of ground water quality to a drinking water standard, and 
attainment of those cleanup levels is considered fully protective of human health and the environment.  
The location of each Work Area is provided in Figure 3. 
 
Work Area 1 is located west of the northwest exterior corner of the Whitney’s Chevrolet building and 
consists of UST-1 located in South First Street, UST-2 located in the sidewalk, and UST-3 located in 
the sidewalk south of UST-2.  
 
Work Area 2 is located in the west-central portion of the building and consists of UST-4 located in an 
access ramp to the Whitney’s Chevrolet Auto Body Repair Shop.  This area is situated in the machine 
shop and repair shop portions of the Property and includes a portion of the sidewalk west of the 
building.  
 
Work Area 3 is located in the central portion of the building and consists of UST-5 located in a 
mechanics bay.  
 
Work Area 4 is located in the central-east portion of the building and consists of UST-6 located partially 
in the paint booth, and extends partially under the wall to the auto parts storage room.  

3.0 METHODOLOGY 
 
This section describes the methodology used to achieve the objectives of the data gaps investigations 
and IAs as described in the IAWP.  Section 4.0 presents the findings of the investigative actions for 
each data gap. 

3.1 Data Gaps 

The methodologies used for the investigation of each of the six data gaps listed in Section 2.1 are 
described in the following sections. 

3.1.1 Data Gap 1 

Two additional ground water monitoring wells (KBMW-11 and KBMW-12) were installed on the Tony’s 
Short Stop property using hollow-stem auger drilling techniques.  At the request of Tony’s Short Stop 
Site consultant and with approval from Ecology, the well location for KBMW-11 was moved from the 
proposed location in the IAWP (in the sidewalk along Main Street) to the northwest side of Tony’s 
convenience store building.  It was determined that this new location would yield better plume 
characterization.  The location for KBMW-12 was located approximately in the same location as 
proposed in the IAWP.   
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The owner of Tony’s Short Stop inspected the well locations and approved the sites prior to installation.  
A private utility locating service was used to assist with utility clearance at each location.  As a 
precaution, the top 5 feet of soils at each location was air-knifed to check for unknown buried utilities.   
 
All well drilling and installation was performed using standard hollow-stem auger (HSA) drilling and well 
installation techniques.  The wells were constructed of 2-inch-diameter, flush-threaded, schedule 40 
PVC casing and screen in conformance with WAC 173-160-430.  The screened interval was from 9 to 
24 feet bgs to account for the anticipated maximum annual fluctuation in water table elevation.  Well 
screen assemblies consisted of 0.010-inch (i.e., 10-slot), flush-threaded, machine-slotted Schedule 40 
PVC screen with a threaded end cap.  
 
The sand filter pack consisted of 20-40 Colorado silica sand placed in the annulus of the boring from 
the bottom at 24 feet to approximately 2 feet above the screen (i.e., 7 feet below grade).  Hydrated 
bentonite chips were placed in the annular space from the top of the sand pack to within 2 feet of 
ground surface.  The wells were then completed within a flush-mount, traffic-rated well vault. 
 
As-built well details are provided in the soil boring logs in Appendix 1.   
 
The wells were developed by surging and over-pumping to remove fines accumulated around the well 
during installation.  The wells were developed until the water was visually clear and free of silt and fine 
particles.  A total of 36 gallons of water was removed from KBMW-11 with a final turbidity measurement 
of 39 nephelometric turbidity units (NTUs), and a total of 38 gallons of water was removed from KBMW-
12 with a final turbidity measurement of 58 NTUs.  The wells were allowed to stabilize at least 72-hours 
prior to sampling. 
 
Soil cuttings and development water were placed into Department of Transportation (DOT) approved 
55-gallon drums, labeled, and stored on-site, pending analytical results. 
 
During well installation two soil samples were retained for laboratory analysis from each of the two well 
installation borings. Soil samples were field screened using a photoionization detector (PID) to assess 
the potential presence of volatile compounds.  Soil samples were collected at 9 and 14 feet bgs in 
KBMW-11 and from 10 and 15 feet bgs in KBMW-12 and were submitted to Libby Environmental, Inc., 
for analysis of GRPH using NWTPH-Gx method, and, VOCs (including benzene, toluene, 
ethylbenzene, and xylene [BTEX]) using EPA Method 8260.  
 
The vertical elevation and horizontal location of the newly installed wells was surveyed by Duane 
Hartman and Associates, Inc. (DHA).  Vertical elevation was collected from the top of the well 
monument and from the measuring point located on the top of the well casing.  Survey data were 
referenced to North American Vertical Datum 1988 (NAVD88) elevations and Washington State Plane, 
south zone coordinates (NAD83/91). 
 
These wells will also be used as a component of the performance ground water monitoring network to 
assess the effectiveness of both the IAs and the ultimate remedial alternative implemented after 
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approval of the FS and the CAP.  After the completion of the IA activities, the wells were sampled as 
described in Section 3.4.   

3.1.2 Data Gap 2 

EPI reviewed the indoor air sample data and additional analytical data from the soil samples collected 
during the IA drilling and field activities.  The review included calculating the site-specific cleanup level 
for GRPH for indoor air using MTCATPH11.1 and comparing the results with the relative toxicity to that 
of the known COCs for air (e.g., PCE, benzene, ethylbenzene, etc.).  A remedial Indicator Hazardous 
Substance (IHS) is then selected from the data reviewed and will be used as a measure of the 
performance of remedial actions to protect indoor air quality to the appropriate degree.   

3.1.3 Data Gap 3 

EPI installed four additional ground water monitoring wells in the northwest corner of the Site.  Two of 
these wells (locations shown as WCMW-7 and WCMW-8 on Figure 3) were located on the west side of 
South First Street.  The third well (location shown as WCMW-9 on Figure 3) was installed in the parking 
lane in the northwest corner of South First Street and West Pioneer Avenue.  The fourth well (location 
shown as WCMW-10 on Figure 3) was installed in West Pioneer Avenue in front of the Whitney’s 
Chevrolet Auto Body Repair Shop to determine the northern extent of the petroleum hydrocarbon 
impacts and to determine whether the Whitney’s Chevrolet Auto Body Repair Shop may be a 
contributing source to the ground water impacts. 
 
All well drilling and installation was performed using standard hollow-stem auger (HSA) drilling and well 
installation techniques.  The wells were constructed of 2-inch-diameter, flush-threaded, schedule 40 
PVC casing and screen in conformance with WAC 173-160-430.  The screened interval was from 11 to 
26 feet bgs to account for the anticipated maximum annual fluctuation in water table elevation.  Well 
screen assemblies consisted of 0.010-inch (i.e., 10-slot), flush-threaded, machine-slotted Schedule 40 
PVC screen with a threaded end cap.  
 
The sand filter pack consisted of 20-40 Colorado silica sand placed in the annulus of the boring from 
the bottom at 26 feet to approximately 2 feet above the screen (i.e., 9 feet below grade).  Hydrated 
bentonite chips were placed in the annular space from the top of the sand pack to within 2 feet of 
ground surface.  The well was then completed within a flush-mount, traffic-rated well vault. 
 
As-built well details are provided in the soil boring logs in Appendix 1. 
 
The vertical elevation and horizontal location of the newly installed wells was surveyed by DHA.  
Vertical elevation was collected from the top of the well monument and from the measuring point 
located on the top of the well casing.  Survey data were referenced to North American Vertical Datum 
1988 (NAVD88) elevations and Washington State Plane south zone coordinates (NAD83/91). 
 
During well installation two soil samples were retained for laboratory analysis from each of the four well 
installation borings. Soil samples were field screened using a photoionization detector (PID) to assess 
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the potential presence of volatile compounds.  Soil samples were retained from 9 and 24 feet bgs in 
each of the borings and were submitted to Libby Environmental, Inc., for analysis of GRPH using 
NWTPH-Gx method, and, VOCs using EPA Method 8260.    
 
The newly installed wells were developed as described in Section 6.1.  The wells were allowed to 
stabilize at least 72-hours prior to sampling. 
 
Soil cuttings and development water were placed into DOT approved 55-gallon drums, labeled, and 
stored on-site, pending analytical results. 
 
These wells will also be used as a component of the performance ground water monitoring network to 
assess the effectiveness of both the IAs and the ultimate remedial alternative implemented after 
approval of the FS and the CAP. 

3.1.4 Data Gap 4 

Ground water samples collected from the newly installed wells WCMW-7 through WCMW-10 were 
analyzed for PCE using EPA Method 8260.  The locations of these wells provided data points that were 
used in determining the PCE isoconcentration contours described in Section 4.6. 

3.1.5 Data Gap 5 

EPI reviewed the soil gas data obtained during the RI activities as well as additional sampling data 
collected during the RI activities to determine if indoor air sampling at the Post Office located on the 
west side of South First Street was warranted.  EPI reviewed the data using the J&E Model based on 
site-specific conditions and a non-residential exposure assumption. 

3.1.6 Data Gap 6 

EPI reviewed historical data, conducted interviews with personnel familiar with the Whitney’s Chevrolet 
Auto Body Repair Shop building, and conducted a site reconnaissance to determine if USTs or sumps 
are located at the building.   
 
The Whitney’s Chevrolet Auto Body Repair Shop building was demolished approximately one month 
prior to the start of the IA activities.  EPI was not notified of the demolition and was unable to visually 
inspect the building prior to demolition, but a site reconnaissance was conducted that included visual 
inspection of the gravel surface below the former building and the walls of surrounding buildings.  
 
Based on the information obtained during the historical research, EPI conducted a magnetic survey that 
consisted of using a hand-held magnetic wand that can detect large metal objects down to a depth of 
approximately 5 to 7 feet bgs.  This survey found three magnetic anomalies that were inside the 
footprint of the former building and also along the perimeter sidewalks.  A more precise magnetic 
survey using a magnetometer (MAG) and ground penetrating radar (GPR) was then conducted in an 
effort to more precisely identify the metal anomalies.  
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3.2 Interim Actions 

The selected remedial method for the work areas included removal of the USTs and excavation of 
contaminated soil with off-site disposal.  Implementation of this remedial strategy included the following 
elements: 
 

• Preparation of a SEPA checklist for a 30-day public review and comment period; 

• Relocation of a utility pole adjacent to UST-3 by Gray’s Harbor Public Utilities District; 

• Submittal of a 30-Notice form to Ecology for closure of the USTs; 

• Obtain a permit from the City of Montesano for closure of South First Street and excavating in 
the right-of-way and street; 

• Installation of shoring to protect buildings and utilities; 

• Removal and disposal of USTs and concrete fill; 

• Excavation and off-site disposal of soil containing COCs at concentrations above the selected 
cleanup levels;  

• Collection of performance and confirmation samples and analysis to determine if cleanup levels 
were attained; collection of 10 percent duplicate samples for quality assurance/quality control; 

• Removal of subsurface hoist attached to UST-5 as part of the UST removal activities in Work 
Area 3; 

• Installation of an infiltration gallery in Work Area 2, Work Area 3, and Work Area 4 to support a 
potential future contingent ground water remedy; 

• Site restoration including replacement of asphalt, concrete sidewalks and driveways in the 
right-of-way of Work Area 1, and replacement of concrete surfaces in Work Area 2, Work Area 
3, and Work Area 4; 

• Replacement of ground water monitoring well MW-1 in Work Area 1 with MW-1R (MW-1 was 
over excavated and removed during the remedial excavation); and 

• Report preparation and documentation of the findings of the IAs.  

3.3 Permitting 

As part of the requirements for conducting the IAs, a SEPA checklist was prepared and submitted to 
Ecology.  Ecology reviewed the checklist and issued a SEPA Determination of Non-Significance letter.  
The SEPA checklist was included with the IAWP as part of the package that was prepared for a 30-day 
public comment period.  No public comments were received.   
 
An UST 30-day Notice form was completed and submitted to Ecology for review.  This form is required 
for the removal of the UST even though five of the six USTs had been previously closed in-place. 
 
EPI obtained a Street Opening Permit from the City of Montesano for the excavation activities within 
South First Street and the sidewalk right-of-way.  The permit included site maps and a street closure  
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plan.  EPI also obtained a Street Opening Permit for the installation of the ground water monitoring 
wells in South First Street and West Pioneer Avenue.   
 
EPI obtained a contained-out determination from Ecology for the soils that contained trace 
concentrations of PCE (concentrations between laboratory detection limits and 0.05 mg/kg).  A copy of 
Ecology’s determination letter is provided in Appendix 2. 
 
While no permits were required for worker health and safety issues, the on-site activities involving the 
handling of contaminated soil and ground water complied with the provisions of the Washington 
Industrial Safety and Health Act (WISHA) and the Code of Federal Regulations (CFR) subpart 
1910.120 that governs Hazardous Waste Operations and Emergency Response (HAZWOPER).  
Occupational exposures by on-site workers to petroleum hydrocarbon vapors were monitored as a 
component of on-site Health and Safety monitoring. 

3.4 Ground Water Monitoring 

A total of 6 new and 22 existing ground water monitoring wells were sampled.  Prior to sampling, a 
product/water interface probe was utilized to measure the thickness of light non-aqueous phase liquid 
(LNAPL; if present) and the depth to water.  If LNAPL was encountered at a well, the depth to the top 
and bottom of the LNAPL was measured to establish an LNAPL thickness.  No wells with LNAPL were 
sampled for dissolved-phase constituents.  The depth to water was measured relative to the 
northernmost point on the well casing.  This measurement was subtracted from the surveyed elevation 
to establish a piezometric elevation. 
 
After collection of water level data, each well where LNAPL was not encountered was either purged of 
three wetted casing volumes or purged until field parameters stabilized to within 10 percent.  Purging 
was performed using a peristaltic pump and dedicated tubing.  Measurements of pH, temperature, and 
conductivity were recorded during the purging process and prior to sample collection. 
 
During sample collection, the flow rate of the peristaltic pump was reduced to 100 milliliters/minute and 
samples were pumped directly from the pump discharge tubing into laboratory-supplied containers 
appropriate for the intended analysis.  Samples were labeled, stored in a cooler with ice, and 
transported under standard chain-of-custody procedures to Libby Environmental, Inc., for analysis of 
the COCs, including GRPH using NWTPH-Gx method, and VOCs (including BTEX) using EPA Method 
8260.  Three duplicate ground water samples were collected and analyzed as part of the quality 
assurance/quality control program. 

4.0 DATA GAPS INVESTIGATIONS FINDINGS 
 
The following sections describe the findings of each of the six data gaps. 



Interim Action and Data Gap Investigation Report 
Whitney’s Chevrolet, Inc, Montesano, WA 
EPI Project No. 51201.8 
February 23, 2012 
 

 
 13 
 

4.1 Data Gap 1 

Data Gap 1 involves assessing the extent to which the downgradient extent of the dissolved-phase 
petroleum hydrocarbon plume originating on the Whitney Chevrolet Site may be commingled with the 
upgradient extent of the hydrocarbon plume originating on the Tony’s Short Stop Site.  As part of the 
characterization of the maximum downgradient extent of the Whitney plume, two ground water 
monitoring wells, KBMW-11 and KBMW-12, were installed on the Tony’s Short Stop property (Figure 2).  
The wells were installed as described in Section 3.1.1. 
 
Two soil samples (four total) were collected during the installation of the monitoring wells.  The samples 
with the highest PID readings, or at locations where impacts were considered most likely, were 
collected for laboratory analysis.  A summary of the soil sample analytical results is presented in Table 
3.  Copies of the laboratory reports are provided in Appendix 3.  
 
No COCs were detected in the two samples collected at well KBMW-11 at concentrations exceeding 
method detection limits. 
 
COCs were detected in the two soil samples collected at KBMW-12.  Well KBMW-12 is located 
immediately adjacent to a previous remedial excavation on the Tony’s Short Stop Site.  The well is 
within 10 feet of the terminal northern limit of the remedial excavation and immediately east of the 
current fuel dispenser islands.  The samples from the KBMW-12 well boring were collected at depths of 
10 and 15 feet below grade and contained detectable concentrations of GRPH, benzene, toluene, 
ethylbenzene and total xylenes.   
 
GRPH were detected at concentrations of 4,220 milligrams/kilogram (mg/kg) and 3,400 mg/kg at 10 
and 15 feet bgs, respectively.  The MTCA Method A Soil CUL for GRPH is 30 mg/kg when benzene is 
present. 
 
Benzene was detected at concentrations of 8.58 mg/kg and 1.75 mg/kg at 10 and 15 feet bgs, 
respectively.  The MTCA Method A CUL for benzene is 0.03 mg/kg.   
 
Toluene was detected at concentrations of 488 mg/kg and 13.6 mg/kg at 10 and 15 feet bgs, 
respectively.  The MTCA Method A CUL for toluene is 7 mg/kg.   
 
Ethylbenzene was detected at concentrations of 282 mg/kg and 96.8 mg/kg at 10 and 15 feet bgs, 
respectively.  The MTCA Method A Soil CUL is 6 mg/kg. 
 
Total xylenes were detected at concentrations of 1,320 mg/kg and 331 mg/kg at 10 and 15 feet bgs, 
respectively.  The MTCA Method A CUL for toluene is 7 mg/kg.  
 
Impacts to soils in samples collected at KBMW-12 are most likely attributable to residual and 
inaccessible impacts at the limits of the Tony Short Stop remedial excavation, and are not associated 
with any release from the Whitney Property.  Analytical results for remedial sidewall confirmation 



Interim Action and Data Gap Investigation Report 
Whitney’s Chevrolet, Inc, Montesano, WA 
EPI Project No. 51201.8 
February 23, 2012 
 

 
 14 
 

samples previously taken during the Tony’s Short Stop Site interim action are not currently available to 
EPI. 
 
Ground water samples were collected from each of the newly installed monitoring wells as a component 
of the Site-wide ground water monitoring program.  The results of the ground water monitoring are 
discussed in Section 6.0 and are incorporated into the Conceptual Site Model (CSM) and conclusions 
of this report.  

4.2 Data Gap 2  

Data Gap 2 involved addressing Ecology’s directive to evaluate GRPH as a COC in air using 
MTCATPH11.1 as a component of the data gaps investigation.   EPI previously evaluated all other 
volatile compounds detected at the site as potential COCs in air during the previously completed RI. 
 
During reinstallation of MW-1 (see Section 5.1.4) and field work for Data Gap 3 (see Section 4.3), EPI 
collected two samples of contaminated soil encountered during advancement of soil borings MW-1R 
and WCMW-9 (WC-MW-1R:16.5 and WC-MW-8:9, respectively).  Each sample was analyzed for 
volatile petroleum hydrocarbons (VPH) using the Northwest Volatile Petroleum Hydrocarbons (NWVPH) 
analytical methods.  The analytical results are summarized in Table 5.  Copies of the original laboratory 
reports are contained in Appendix 3. 
 
The results of the VPH analysis for each soil sample were evaluated using Ecology’s MTCATPH11.1 
three-phase model to determine a site-specific soil concentration that is predicted to be protective of 
indoor air quality.  Using this model, a GRPH concentration of 0.05 mg/kg was calculated for sample 
WC-MW-1R:16.5 and 0.06 mg/kg for sample WC-MW-8:9.  Both of the calculated concentrations are 
below the practical quantitation limit (PQL) of the NWTPH-Gx analytical method of 10 mg/kg. 
 
For the following reasons, the MTCATPH11.1 model is not an appropriate evaluation tool for the Site: 
 

1. The MTCATPH11.1 model for calculating a GRPH soil concentration protective of air quality is 
overly conservative for potential exposures at the Property.  This model is only available for 
MTCA Method B, which is based on an unrestricted land use scenario (i.e., residential).  Such 
an exposure scenario includes infant exposures and exposure duration of 1.0 (i.e., 24 
hours/day, 7 days/week, 365 days/year).  Such exposures are unrealistic for the subject 
property use and the surrounding land use, which is non-residential.  Moreover, the site use 
includes occupational exposures (i.e., automotive repair) that are likely significantly higher than 
would be experienced through any form of vapor migration.  In conversations with Mr. Hun 
Seak Park of Ecology, it was indicated that the MTCATPH11.1 model does not include inputs 
for considering a commercial or industrial exposure scenario or adjusting the reasonable 
maximum exposure (RME) as allowed under MTCA.  Since the Property usage is clearly 
commercial, using a model that is limited to residential scenarios is not appropriate. 

 
2. The MTCATPH11.1 model provides a GRPH concentration protective of indoor air quality that 

is similar to that provided for benzene during similar evaluations and is very near to the MTCA 
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Method A Soil CUL for benzene of 0.03 mg/kg.  Whereas benzene is a known human 
carcinogen and may warrant such a low concentration, there are no other known or 
documented carcinogens within gasoline other than benzene.  A value of 0.06 mg/kg for 
protection of indoor air by GRPH as provided by the MTCATPH11.1 appears to be unrealistic 
and overly conservative. 

 
3. Very little soil contamination remains at the Site.  The IAs have served to remove the vast 

majority of GRPH-impacted soil and only minor amounts of such impacts remain.  There is not 
a large or widespread area of GRPH impacted soil beneath the Site that can act as a source of 
GRPH vapors to indoor air.  Predictive modeling of vapor intrusion assumes a source of 
impacted soil throughout the area beneath the potential receptor.  Predictive vapor intrusion 
modeling does not account for the effects of lateral dispersion or intermittent source strength 
beneath the potential receptor.   

 
4. According to Ecology’s October 2009 DRAFT Guidance for Evaluating Soil Vapor Intrusion in 

Washington State: Investigation and Remedial Action (Draft VI Guidance), vapor attenuation 
factors (VAFs) used in the MTCATPH11.1 model assume a ‘worse case condition’ (Publication 
no. 09-09-047, page 3-6).  Worse case conditions are likely overly conservative and will drive 
protective concentrations lower than are necessary to protect actual exposures. 

 
Based on the rationale and reasons stated above, the MTCATHP11.1 model does not appear to be an 
appropriate tool to evaluate or predict actual risk to current, and potential future indoor air exposures at 
the Site from residual GRPH impacts to soil.  As indicated in the Draft RI report actual Site risks based 
on site-specific exposures and appropriate cleanup levels for all media will be evaluated during the 
Feasibility Study process.   

4.3 Data Gap 3  

Data Gap 3 involved evaluating the potential upgradient extent of the dissolved-phase hydrocarbon 
plume to the west and northwest of the Whitney Chevrolet facility.  As part of the Site characterization, 
three additional ground water monitoring wells, WCMW-7, WCMW-8, and WCMW-9, were installed in 
South First Street and West Pioneer Avenue (Figure 2).  An additional ground water monitoring well, 
WCMW-10, was installed on the north side of West Pioneer Avenue to determine if there were any 
impacts from the former Whitney’s Chevrolet Auto Body Repair Shop building.  These locations are 
hydraulically upgradient of the Whitney Chevrolet facility and upgradient of the USTs removed during 
the IAs. 
 
Two soil samples (eight total) were collected during the installation of each monitoring well.  The 
samples with the highest PID readings, or at locations where impacts were considered most likely, were 
collected and analyzed for COCs.  The sampling intervals were the same for all borings, with samples 
from 9 and 14 feet bgs retained for laboratory analysis.  A summary of the soil sample analytical results 
is presented in Table 3.  Copies of the laboratory reports are provided in Appendix 3.  
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Only GRPH and benzene were detected at a concentration exceeding a MTCA Method A CUL and only 
those samples from the 9-foot bgs sample interval contained concentrations exceeding a CUL.  No 
compounds were detected in samples from WCMW-9 at a concentration exceeding a CUL. 
 
GRPH were detected at concentrations ranging from 11 mg/kg to 300 mg/kg.  Only those 
concentrations from the 9 foot bgs sample interval exceeded the MTCA Method A CUL of 30 mg/kg 
when benzene is present.     
 
Benzene was detected at concentrations of 0.052 mg/kg and 0.059 mg/kg in the 9-foot samples from 
WCMW-8 and WCMW-10, respectively.  These compounds only slightly exceed the MTCA Method A 
CUL of 0.03 mg/kg.  Benzene was not detected in any other samples at a concentration exceeding the 
method detection limit of 0.02 mg/kg. 
 
No other compounds were detected in soil samples from WCMW-7 through WCMW-10 at a 
concentration exceeding a MTCA Method A CUL. 
 
Monitoring well WCMW-9 is the most upgradient of the wells installed for Data Gap 3.  Neither of the 
soil samples from this well boring contained any analytes at a concentration exceeding a MTCA Method 
A CUL. 

4.4 Data Gap 4  

Data Gap 4 involves the identification of potential off-property and up-gradient contributions of PCE to 
the on-Site dissolved ground water impacts.  The four wells installed for Data Gap 3 were sampled for 
PCE as part of the site-wide ground water sampling event.  The analytical results for these samples are 
summarized in Table 4. 
 
PCE was detected in samples from wells WCMW-7, WCMW-8, and WCMW-9 at concentrations 
ranging from 1.3 micrograms/Liter (µg/L) to 2.1 µg/L.  None of the detected concentrations exceeded 
the MTCA Method A ground water CUL of 5.0 µg/L.   
 
The maximum observed concentration in these upgradient wells was about 10 times less than 
maximum concentration for an on-Property well (i.e., WCMW-4; 21.1 µg/L) collected during the same 
sampling event.  The current data indicate that there is not a significant off-property contribution of PCE 
to the Whitney Chevrolet Site.   Future monitoring events from these wells will confirm this finding. 
 
This finding also indicates that vapor intrusion of PCE to off-property structures is not a significant 
concern.  Off-property PCE concentrations comply with MTCA Method A ground water CULs and such 
concentrations will decrease with distance from the property.   
 
The ground water analytical results for the samples collected from these wells are discussed further as 
part of the overall ground water plume in Section 6.0, Ground Water Monitoring Findings. 
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4.5 Data Gap 5  

Data Gap 5 involves an evaluation of potential vapor intrusion into the off-Site and hydraulically 
upgradient Post Office Building located west of the Whitney Chevrolet Site.  This evaluation was to be 
performed using existing soil gas data collecting during the RI.  Soil gas samples had previously been 
collected during the RI from a depth of 8 feet from three locations near the Post Office.  These samples 
had been analyzed for VOCs.  Using these prior analytical results the J&E Model was used to calculate 
the incremental increased risk based on vapor intrusion.   
 
The MTCA Method B Indoor Air CUL was used as a screening level.  Compounds that were detected in 
soil gas at concentrations above the MTCA Method B Indoor Air were evaluated for potential vapor 
intrusion risks.  The compounds that exceeded indoor air CULs in soil gas were benzene, 
ethylbenzene, total xylenes (as ortho-xylene), naphthalene, PCE, tert-butyl benzene, 1,2,4-
trimethylbenzene, and 1,3,5-trimetheylebenzene.  In addition to the compound concentration and 
sample depth the following input parameters were used in the J&E model: 
 

• Soil type – loam 

• Soil temperature – 10°C (default) 

• Average exposure times (default) 

o Carcinogens – 70 years 
o Non-carcinogens – 30 years 

• Exposure duration – 30 years (default) 

• Exposure frequency – 235 days per year (assumes a 5-day work week, 10 days of vacation, 
and 15 holidays per year) 

 

The results of the J&E modeling are summarized in Table 6.  Predicted increased cancer risks ranged 
from 3.9 x 10-9 to 3.4 x 10-8.  These values are substantially less than the 1.0 x 10-6 excess cancer risk 
allowed for a single compound under MTCA.    Predicted non-carcinogenic Hazard Quotients (HQs) 
ranged from 5 x 10-7 to 1.6 x 10-3.  An HQ of 1 is allowed under MTCA.   
 
These findings indicate that Site conditions do not pose an unacceptable threat of vapor intrusion to the 
Post Office Building. 
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Table 6 
Summary of Johnson and Ettinger Modeling Results* 

     

Sample 
Location 

Feet from 
Post 

Office 
Compound 

Incremental Risk 

Carcinogen Non-carcinogen 

DPT-46 60 

Benzene 7.0E-09 7.0E-05 

Ethylbenzene NA 5.0E-07 

Xylenes, Total NA 8.5E-05 

Naphthalene NA 3.3E-04 
Tetrachloroethene 3.4E-08 2.2E-05 

Tert-butylbenzene NA 4.7E-06 

1,2,4-Trimethylbenzene NA 2.8E-04 

1,3,5-Trimethylbenzene NA 1.6E-04 

DPT-47 28 

Benzene 3.6E-09 3.6E-05 

Naphthalene NA 1.5E-04 

Tert-butylbenzene NA 5.9E-06 
1,3,5-Trimethylbenzene NA 4.6E-05 

DPT-48 24 

Benzene 1.8E-08 1.8E-04 

Ethylbenzene NA 3.9E-05 

Xylenes, Total NA 1.6E-03 
Tetrachloroethene 6.6E-09 4.4E-06 

Naphthalene NA 1.5E-04 

1,2,4-Trimethylbenzene NA 1.9E-04 

1,3,5-Trimethylbenzene NA 1.9E-04 
Notes:	
   	
   	
   	
   	
  

* Model downloaded from Ecology website on October 28, 2011. 

NA - Not analyzed; compound is not a carcinogen. 
 

4.6 Data Gap 6 

Data Gap 6 involved the potential presence of previously undiscovered UST(s) and associated soil and 
ground water contamination on the Whitney’s Chevrolet Auto Body Repair Shop located north of West 
Pioneer Avenue.  At the time of the work documented herein the body shop had been demolished and 
only a bare lot remained at that location.  EPI initially visually inspected the gravel surface of the former 
location of the body shop.  No petroleum staining or piping that appeared to be related to USTs was 
observed.  Similarly, no obvious sumps or former floor drain locations were observed.  No apparent fill 
or vent pipes were observed. 
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EPI interviewed several Whitney Chevrolet employees that worked at the building prior to demolition.  
They stated they had no knowledge of any USTs, sumps, or use of hazardous materials or solvents at 
the building.  EPI also interviewed the property owner, Mr. Stormy Glick, who stated that he has been 
associated with the property since the 1970s and was unaware of any USTs at this location. 
 
The historical research, primarily the Sanborn Insurance map for 1926, indicated that a “gasoline and 
oil” facility was located at the northeast corner of West Pioneer Avenue and South First Street.  Based 
on this information, EPI conducted an initial scan for metallic anomalies using a hand-held type metal 
detector.  The survey identified three potential anomalies.  The initial survey was then followed up with 
a more thorough and detailed geophysical survey by Northwest Geophysical Associates, Inc. (NGA) of 
Corvallis, Oregon. 
 
NGA initially performed an electromagnetic/magnetometer survey to confirm the prior findings. The 
EM/MAG survey confirmed three metallic anomalies.  The first anomaly was a steel water pipe, the 
second anomaly was scattered metal debris, and the third anomaly was a confirmed UST (labeled 
UST-7).  A copy of NGA’s report is provided in Appendix 5. 
 
The property owner, Mr. Stormy Glick, used a small excavator to expose the UST.  The UST was of 
riveted steel construction and appeared to be approximately 350 gallons in capacity.  No liquids were 
observed in the UST.  A PID was used to monitor for vapors inside the UST, and no vapors were 
detected.  There were no noticeable petroleum odors, visible petroleum staining, or elevated PID 
readings in the soils surrounding the UST.  No UST product piping or vent piping was observed.  Upon 
inspection and assessment, Mr. Glick used the excavator to remove the UST. 
 
Mr. Eric Caddey of EPI, a Washington State Certified UST Assessor, conducted the UST closure 
assessment activities.  A total of five soil samples were collected following Ecology’s UST assessment 
sampling procedures.  One soil sample was collected from below the UST (UST-BOT@7), two soil 
samples were collected from the sidewalls (UST-NSW@5 and UST-SSW@5), and three soil samples 
were collected from the excavated soil stockpile (UST-Stock 1, UST-Stock 2, and UST-Stock 3).  Soil 
samples were monitored with a PID and no elevated readings were observed.  The UST and soil 
sample locations are shown on Figure 4.  
 
Soil samples from the UST removal excavation were collected using the excavator bucket.  Soil 
samples were collected after removing surface slough from the excavator bucket to access the 
relatively undisturbed and non-disaggregated soils beneath.  Stockpile soil samples were discreet soil 
samples collected from below the surface of the pile using a stainless steel spoon or disposable 
sampling trowel.   
 
The portion of the sample for VOC analysis was collected using EPA Method 5035 with sample kits 
supplied by the laboratory.  The remainder of the sample was placed into laboratory-supplied jars. 
Sample containers were then labeled, placed into a cooler with ice, and transported to Libby 
Environmental, Inc., under standard chain-of-custody protocols for the following analysis:  
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• GRPH, DRPH, and ORPH using Ecology Method NWTPH-HCID with NWTPH-Dx follow-up;  

• VOCs BTEX, methyl tertiary butyl ether (MTBE), 1,2-Dichloroethane (EDC), dibromoethane 
(EDB), and PCE using EPA Method 8260;  

• Total Lead using EPA Method 7421; and  

• Carcinogenic PAHs using EPA Method 8270 SIM. 

 
DRPH was detected in two of the five samples at concentrations of 102 mg/kg and 134 mg/kg.  The 
MTCA Method A Soil CUL for DRPH is 2,000 mg/kg. 
 
No other compounds were detected in any of the soil samples collected near UST-7. A summary of the 
analytical results is provided in Table 7; copies of the laboratory analytical data are provided in 
Appendix 6. 
 
These results indicate that no other USTs were present at the Whitney Chevrolet Auto Body Shop and 
that UST-7 was not a contributor to soil and ground water contamination at the Site.   

4.7 Disposal of Investigation-Derived Waste (IDW) 

A total of 25, 55-gallon drums of investigative-derived waste (IDW) including drill cuttings, development, 
decontamination, and purge water were generated during the interim actions and Data Gaps 
investigation field activities.  The drums were profiled for disposal using the analytical data from the soil 
samples collected from the borings and the ground water samples collected during the sampling event.  
One 55-gallon drum with PCE-impacted soil and twelve 55-gallon drums with PCE-impacted water were 
disposed off-site as hazardous waste.  Ten 55-gallon drums of petroleum-contaminated soil (PCS) were 
disposed of off-site as non-hazardous PCS.   Two 55-gallon drums of non-contaminated water were 
disposed of on-site to the sanitary sewer for the Whitney Chevrolet facility.  Transportation and disposal 
documentation are provided in Appendix 7. 

5.0 INTERIM ACTIONS FINDINGS 
 
The following sections describe the findings of the activities conducted as part of the Interim Actions.  
The Interim Actions were performed in accordance with the IAWP and as briefly described above in 
Section 3.2.  Any substantial deviations from the proposed activities in the IAWP are described below. 

5.1 Work Area 1 – USTs 1, 2, and 3 

As indicated in Figures 3 and 5, Work Area 1 is bounded to the north by West Pioneer Avenue and the 
sidewalk crossing for South First Street, to the east by the Whitney’s Chevrolet building, to the south by 
the City of Montesano water line connected to Whitney’s Chevrolet, and to the west by the City of 
Montesano water main located in South First Avenue, approximately 5 feet east of the western curb for 
South First Street.  
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Work Area 1 contained three USTs located in the sidewalk and in South First Street on the west side of 
the Property.  The three USTs were previously closed-in-place in 1996.  The product piping and vent 
lines were removed at that time. 

5.1.1 Excavating and Soil Handling 

The goal of the UST removal and remedial excavation activities was to remove the USTs and excavate, 
handle, and dispose of all reasonably accessible soil with concentrations of COCs above the MTCA 
Method A Soil CULs. 
 
A Street Use Permit and a Right-of-Way permit were acquired from the City of Montesano to allow the 
work to be performed within the South First Street right-of-way.  Prior to the start of the excavation 
activities, Washington One-Call public utility locating service was contacted for locating any buried 
utilities.  The City of Montesano Public Works Director marked the location of a city water line on the 
west side of South First Street, and a water line crossing South First Street to the south.  EPI was 
instructed by the City of Montesano Public Works Director to retain a minimum 10-foot set-back 
between the top edge of the excavation and the marked location of the water line.  EPI also contacted 
Grays Harbor Public Utilities to relocate the power pole located adjacent to UST-3.  The Public Utilities 
District (PUD) relocated the pole approximately 30 feet to the south, outside of the proposed excavation 
area. 
 
The UST decommissioning and soil excavation activities were performed by Glacier Environmental 
Services, Inc. (Glacier), using a track-mounted excavator and a rubber-tired, front-end loader.  South 
First Street was closed to all vehicular traffic and temporary fencing was placed around the entire work 
area.  The asphalt street and concrete sidewalks and driveways were saw-cut along the limits of the 
initial excavation.  The concrete and asphalt were removed and disposed of off-site as non-regulated 
material. 
 
After exposing the top of each UST, Glacier checked the inside of the UST with an explosimeter and, 
when deemed safe, the top of the UST was cut lengthwise to expose the concrete fill.  The concrete fill 
was then broken into pieces with an excavator equipped with a hydraulic hammer and then removed.  
The concrete was temporarily stockpiled on plastic and covered for future disposal with the PCS from 
the excavation.   
 
Each UST was visually inspected for holes and evidence of leaks and/or overfills.  The USTs were then 
measured to determine their capacity and then cut into pieces and transported to HD Metal Recycling 
for recycling, located one block south of the Site on South First Street.  The estimated capacities of 
UST-1, UST-2 and UST-3 were approximately 12,000-gallons, 5,000-gallons, and 5,500-gallons, 
respectively based upon their dimensions   
 
UST-1 had evidence of apparent overfilling as indicated by a sheen on the top and sides of the UST, 
around the fill port, and in the stained soils directly alongside the UST.  No visible deterioration or holes 
were observed in the UST.  No evidence of holes or overfilling was observed at UST-2 or UST-3, 
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although apparent petroleum staining of the soils was observed beneath each of the USTs after 
removal. 
 
After opening UST-1 and removing a portion of the concrete, approximately 200 gallons of water with a 
sheen was observed in the bottom of the UST.  A sample of the water was collected and submitted to 
the on-site laboratory and analyzed for GRPH using Ecology Method NWPH-Gx, and BTEX using EPA 
Method 8260.  The analytical results indicated a GRPH concentration of 536,000 µg/L and a BTEX 
concentration of 19,500 µg/L, 90,900 µg/L, 11,600 µg/L, and 67,800 µg/L, respectively.  Obviously 
impacted soils from around the UST were placed into the UST to absorb the water, and then the soils 
were transported as PCS for off-site disposal as described in Section 5.5.   
 
The maximum depth of the excavation was determined by the depth to ground water and limited to 
about 16 feet bgs.  Where possible, the lateral limits of the remedial excavation were based on 
attainment of MTCA Method A Soil CULs.  The presence of improvements such as building and 
subsurface utilities limited excavation of impacted soils in some areas.  The remedial excavation was 
expanded as long as the analytical results for sidewall samples indicated COCs exceeded cleanup 
levels or until a physical barrier was reached.  Due to such access limitations impacted soils were left in 
place along the west and south due to the City of Montesano water lines and to the east due to the 
foundation for the Whitney’s Chevrolet building. 
 
The final areal extent of the excavation for the three tanks in Work Area 1 was about 2,840 square feet 
to a depth of 16 feet bgs for an approximate in-situ volume of about 1,680 cubic yards.  The excavated 
soils were segregated into the following five categories, depending on engineering properties and 
laboratory analytical results:   
 

1. Non-impacted overburden soils (COC concentrations less than MTCA Method A Soil Cleanup 
Levels for Unrestricted Land Use) that were designated by the on-site engineer as 
geotechnically suitable for use as backfill were placed into a stockpile for later use;   

 
2. Non-impacted overburden soils that were designated by the on-site engineer as non-suitable as 

backfill (i.e., high clay, water, or organic content, miscellaneous debris, etc.) were placed into a 
separate pile for off-site disposal as non-regulated material;   

 
3. Impacted soils that were considered as PCS were excavated and placed into piles for off-site 

disposal;  
 

4. PCS soils impacted with PCE at concentrations up to 0.05 mg/kg that were categorized as 
“contained-out” were excavated and transferred directly to the Subtitle D Landfill in Roosevelt, 
Washington.  The “contained out” determination by Ecology is presented in Appendix 16; 

 
5. Excavated soils containing PCE at concentrations greater than 0.05 mg/kg were handled as 

hazardous waste and were placed into a sealed roll-off bin for off-site disposal at Chemical 
Waste Management NW’s (Waste Management) Subtitle C facility located in Arlington, Oregon.  
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Impacted soil disposal is described further in Section 5.5. 

5.1.2 Performance Sampling 

Performance sampling during excavation was used to guide the remedial excavation and to assess and 
document attainment of the desired cleanup standards [WAC 173-340-410(b)] at the terminal limits of 
the remedial excavation. During the IA, performance sampling consisted of collecting and analyzing soil 
samples from the excavation sidewalls and bottom in order to determine if compliance with the cleanup 
levels had been attained. 

   5.1.2.1 Sampling Methodology 

 
Soil samples from the excavation sidewalls and bottoms were field-screened using a PID and sheen 
testing.  PID readings were measured by placing a soil sample into a sealed plastic bag, disaggregating 
the soil, and allowing the sample to sit undisturbed for about five minutes.  The PID sampling tube was 
then inserted into the bag to measure the presence of volatile vapors within the bag headspace.  Sheen 
testing was occasionally performed to screen for the presence of separate-phase hydrocarbons within 
the soil matrix.  A small sample of the soil was disaggregated and placed into a cup with distilled water 
and visually inspected for a sheen.   
 
As the excavation activities progressed and field indications of relative impacts lessened, soil samples 
were collected and submitted for laboratory analysis to establish compliance with cleanup levels and 
disposal requirements.  Both on-site and fixed-base laboratories operated by Libby Environmental, Inc., 
were utilized for sample analysis.  Samples that were used for characterization of the soils for disposal 
purposes and were not considered as performance samples were labeled with the “EX” identifier, the 
samples collected to determine if the cleanup goals were attained were considered performance 
samples, and the samples collected from the final terminal limits were considered as final performance 
soil samples. 
 
If analytical results indicated that soil samples contained detectable PCE concentrations between 
laboratory detection limits and 0.05 mg/kg, then the soils were disposed of as contained-out soils.  At 
least an additional 10 feet of soils were then laterally excavated and disposed of as contained-out soils 
until a soil sample with results below laboratory detection limits was attained, or until the terminal limits 
of the excavation was reached.  If a soil sample contained PCE concentrations greater than 0.05 
mg/kg, then the soil was considered as hazardous waste for disposal purposes and was placed into a 
covered roll-off bin.  Soil surrounding the original sample within 5 to 8 feet was then excavated and 
resampled for PCE.  A minimal amount of PCE impacted (hazardous) soil was discovered at two 
locations within the excavation as shown in red on Figure 8.   
 
A total of 10 characterization soil samples, 16 performance soil samples, and 48 final performance soils 
samples were collected from the sidewalls and bottom of the Work Area 1 excavation.  The locations of 
all characterization and performance samples are indicated on Figure 5.   
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The final remedial excavation sidewalls were approximately 16 feet bgs.  Performance sidewall 
samples were collected at a frequency of about one for every 10 linear feet of sidewall and within the 
depth interval where contaminated soils appeared to have been present.  This depth interval was 
between 9 and 16 feet below grade.  In some cases, particularly on the sidewalls against physical 
barriers, multiple samples were collected vertically in order to clearly identify the depth interval of 
potentially remaining impacted soils.  Performance bottom samples were collected for each 200 square 
feet of excavation bottom.  A total of ten soil samples were collected from stockpiled overburden soils 
that were determined to be un-impacted soils.  
 
All performance and stockpile soil samples were submitted for the following analyses: 
 

• GRPH using the NWTPH-Gx method; and 

• BTEX by using EPA Method 8260. 

 
Selected performance and stockpile soil samples were also submitted for the following analysis: 
 

• PCE using EPA Method 8260; 

• ORPH and DRPH using NWTPH-Dx extended method; and 

• Total Lead using EPA Method 7421. 

 
Due to sampling depths and health and safety considerations prohibiting entry into the excavation, 
samples were collected directly from the excavator bucket.  For sampling, the excavator operator was 
directed to insert the bucket at least 6 inches into the soils at a designated depth and location.  
Decontaminated stainless steel spoons were used to remove about 6 inches of slough from the soil in 
the bucket and a sample was then collected from the soil beneath.  All soil samples were collected in 
pre-cleaned, laboratory-supplied glass containers and were field extracted using EPA Method 5035 with 
laboratory-supplied extraction kits.  No composite samples were collected.  All sampling equipment was 
either single-use or was decontaminated prior to use. 

   5.1.2.2 Analytical Results 

 
Performance soil sample locations and the final remedial excavation limits for Work Area 1 are shown 
on Figures 6 and 7.  A summary of the COC analytical results for the performance samples is provided 
in Table 8. Copies of the laboratory reports are provided in Appendix 8. 
 
Figure 6 illustrates all 84 characterization and performance soil samples collected from the remedial 
excavation.  Figure 7 illustrates the final performance samples collected from the terminal bottom and 
sidewalls of the excavation.  Figure 8 illustrates the concentrations of PCE for all of the performance 
soil samples.   
 
The final performance samples collected from the southern, southwestern, and northern ends of the 
excavation generally show COC concentrations below cleanup levels, indicating that these sidewalls 
have attained compliance with the selected MTCA Method A Soil Cleanup Levels for Unrestricted Land 
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Use for all COCs.  However, the final performance samples collected from the eastern and western 
sidewalls indicated that compliance with the selected MTCA Method A Soil CULs had not yet been 
attained for GRPH and BTEX in all areas.    
 
As discussed above and as illustrated on Figure 5, the remedial excavation extended to within 4 feet of 
the existing Whitney’s Chevrolet building to the east, and to the safety margin allowed by the City of 
Montesano (10-foot set-back) to the city water main to the west.  Additional excavation in these areas 
was not practicable.  Based on the analytical data for the soil samples collected along these walls of the 
excavation, impacts of GRPH and BTEX with concentrations greater than the MTCA Method A Soil 
Cleanup Levels for Unrestricted Land Use are still present. 
 
These compounds and their concentrations are listed below: 
 
West Sidewall in South First Street 
 

• GRPH from 103 mg/kg to 1,350 mg/kg; 

• Benzene at 0.50 mg/kg at one location; and  

• Total Xylenes at 10 mg/kg at one location. 

 
East Sidewall Along Whitney’s Chevrolet Building 
 

• GRPH from 250 mg/kg to 2,750 mg/kg; 

• Benzene at 0.44 mg/kg at one location;  

• Ethylbenzene at 8.5 mg/kg at one location; and 

• Total Xylenes from 12.6 mg/kg to 27.2 mg/kg. 

 
These samples are indicative of a horizon of impacted soil that appears to be present from about 10 to 
14 feet below grade.   Figure 7 illustrates those areas of Work Area 1 where it was not possible to attain 
compliance with the MTCA Method A CULs. 
 
The final performance soil samples collected from the bottom of the excavation, just above the current 
ground water level, indicated that the concentrations for GRPH, BTEX, and PCE were sporadically 
present at concentrations greater than the MTCA Method A Soil CUL. 
 
These compounds and their concentrations are listed below: 
 

• GRPH from 936 mg/kg to 25,000 mg/kg; 

• Benzene from 0.05 mg/kg to 0.93 mg/kg; 

• Toluene from 8.76 mg/kg to 26.6 mg/kg; 

• Ethylbenzene from 8.8 mg/kg to 101 mg/kg; 

• Total Xylenes from to 10.6 mg/kg to 540 mg/kg; and  



Interim Action and Data Gap Investigation Report 
Whitney’s Chevrolet, Inc, Montesano, WA 
EPI Project No. 51201.8 
February 23, 2012 
 

 
 26 
 

• PCE from 0.073 mg/kg to 0.53 mg/kg. 

 
Figure 7 illustrates those areas of Work Area 1 where it was not possible to attain compliance with the 
MTCA Method A CULs at the bottom of the remedial excavation. 
 
Work Area 1 appears to be the primary source area for the petroleum hydrocarbon plume known to 
exist in ground water at the Site.  GRPH and benzene impacts extended to the top of the water table 
throughout the work area and residual impacts remain in soil at the top of the water table.  Based upon 
the soil conditions encountered during installation of the replacement well for MW-1 (i.e., MW-1R; see 
Section 5.1.4) the smear zone impacts near the water table do not extent more than about 4 feet below 
the water table.  The remedial action was intentionally performed during the summer months during 
times of low water table elevations to allow excavation of smear zone impacts to the maximum extent 
possible. 

5.1.3 Site Restoration 

The remedial excavation in Work Area 1 was backfilled with a mixture of unimpacted overburden soil 
that was approved by the on-site geotechnical engineer for use as backfill.  The material was 
compacted with a roller compacter in 1-foot lifts up to within 4 inches of final surface grade.  The 
compaction of the backfill was periodically checked by Northwest Testing Company (NWTC), and 
exceeded the required 95% Modified Proctor value designated by the on-site geotechnical engineer.  
NWTC field compaction testing documentation is provided in Appendix 9. 
 
South First Street was repaved with hot asphalt and concrete sidewalks, driveways, gutters, and curbs 
were replaced in accordance with the City of Montesano’s engineering specifications.  Mr. Russ Burke, 
the City of Montesano Public Works Director, inspected the right-of-way restoration activities at various 
times during the restoration process and approved the asphalt and concrete restoration.  Although 
requested by EPI, the City of Montesano specifically disallowed the installation of a remediation 
infiltration gallery in Work Area 1. 

5.1.4 Reinstallation of MW-1 

Monitoring well MW-1 was removed during the remedial excavation in Work Area 1.  This well was 
reinstalled as MW-1R using standard hollow-stem auger methods after backfilling of Work Area 1 was 
complete.   
 
A boring was advanced to 26 feet bgs in the location specified on Figure 3.  The well was installed in 
the middle of the excavation through the backfill material to a depth of 16 feet bgs.  Two soil samples 
(MW-1R:16.5 and MW-1R:20) were collected from the natural formation below 16 feet bgs, and 
submitted to Libby Environmental, Inc., laboratory for the following analysis: 
 

• GRPH using NWTPH-Gx method; and 

• BTEX and PCE by EPA Method 8260. 
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The well was constructed of 2-inch-diameter, flush-threaded, schedule 40 PVC casing and screen in 
conformance with WAC 173-160-430.  The screened interval was from 11 to 26 feet bgs to account for 
the anticipated maximum annual fluctuation in water table elevation.  Well screen assemblies consisted 
of 0.010-inch (i.e., 10-slot), flush-threaded, machine-slotted Schedule 40 PVC screen with a threaded 
end cap.  
 
The sand filter pack consisted of 20-40 Colorado silica sand placed in the annulus of the boring from 
the bottom at 26 feet to approximately 2 feet above the screen (i.e., 9 feet below grade).  Hydrated 
bentonite chips were placed in the annular space from the top of the sand pack to within 2 feet of 
ground surface.  The well was then completed within a flush-mount, traffic rated well vault. 
 
As-built well details are provided in the soil boring log in Appendix 1. 
 
The vertical elevation and horizontal location of the newly installed well were surveyed by DHA.  
Vertical elevation was collected from the top of the well monument and from the measuring point 
located on the top of the well casing.  Survey data were referenced to North American Vertical Datum 
1988 (NAVD88) elevations and Washington State Plane, south zone coordinates (NAD83/91). 
 
The well was developed by surging and over pumping to remove accumulated drilling fines and to set 
the filter pack.  The well was developed until the water was visually clear and free of silt and fine 
particles.  A total of 53 gallons of water was removed from the well and the final turbidity measurement 
was 32 NTUs.  The well was allowed to stabilize at least 72-hours prior to sampling. 
 
During well installation soil samples were collected at 16.5 and 20 feet bgs and submitted for laboratory 
analysis.  These sample depths correspond to undisturbed soils immediately beneath the remedial 
excavation (16.5 feet bgs) and within the upper 5 feet of the water table (i.e., 20 feet bgs).   
 
GRPH, benzene, and PCE were detected in the sample at 16.5 feet bgs at concentrations exceeding a 
MTCA Method A Soil CUL but no compounds were detected at a concentration greater than the method 
detection limit in the sample from 20 feet bgs.  GRPH was detected at 344 mg/kg and benzene was 
detected at 0.93 mg/kg in the 16.5 foot bgs sample.  PCE was detected at a concentration of 0.16 
mg/kg. 
 
A summary of the soil sample analytical results is presented in Table 3.  Copies of the laboratory 
reports are provided in Appendix 3. 
 
Well MW-1R was sampled as part of the site-wide ground water sampling event.  The ground water 
analytical results for the sample collected from the well is discussed as part of the overall ground water 
plume in Section 6.0, Ground Water Monitoring Findings. 
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5.2 Work Area 2 – UST 4 

As indicated in Figure 9, Work Area 2 (WA2) is bounded to the north by a block wall containing an 
elevator for the Wynoochee Lodge, to the east inside storage area of the Whitney’s Chevrolet building, 
to the south by a wall and doorway to the machine shop, to the west by a roll-up garage door and city 
sidewalk. 
 
Work Area 2 contained one UST located in the concrete ramp leading into the machine shop from 
South First Street (Figure 9).  Visual inspection of the UST indicated riveted steel construction with a 
capacity of about 2,000 gallons.  The UST was reportedly most recently used for storing used motor oil 
generated from the automotive service activities at the facility. The used oil was reportedly used as a 
fuel source for the on-site boiler/heater.  The historic use of the UST is not known.   
 
The UST was located partially underneath the concrete ramp, partially under the wall separating the 
ramp and the machine shop, and partially under the sidewalk outside of the building.  The UST was 
reportedly filled with concrete and closed in place by Mr. Glick in 1996.  The product piping and vent 
lines were removed at the time of closure.   

5.2.1 Excavating and Soil Handling 

The goal of the UST removal and remedial excavation activities in Work Area 2 was to remove the UST 
and properly excavate, handle, and dispose of soil with concentrations of COCs above the selected 
MTCA Method A Soil CULs. 
 
Prior to the start of the excavation activities, Washington One-Call public utility locating service was 
contacted for locating any buried utilities.  The City of Montesano Public Works Director marked the 
location of a city water line crossing South First Street and entering the Whitney’s Chevrolet building on 
the west side of the outside wall. 
 
The UST decommissioning and soil excavation activities were performed by Glacier using a small track-
mounted excavator and a rubber-tired, front-end loader.  South First Street was already closed to all 
vehicular traffic for Work Area 1 related activities.  Temporary fencing was still in-place on the outside 
portion of the work area, and caution tape and barricades were installed around the inside limits of the 
work area.  The concrete sidewalk and ramp were saw-cut along the limits of the initial excavation.  The 
concrete was removed and disposed of off-site as non-regulated material. 
 
After exposing the top of the UST, Glacier checked the inside of the UST with an explosimeter for 
vapors.  Mr. Ray Coglas, Professional Engineer for Earth Solutions NW, LLC, was also on-site to 
observe and provide guidance for removing the UST without damaging the internal or external walls 
located above and adjacent to the UST.  Once the UST was deemed safe to remove, the UST was 
pulled sideways (north) from underneath the internal wall, and then pulled west out through the 
doorway into the Work Area 1 excavation.  The top of the UST was cut lengthwise and the concrete fill 
was broken into pieces and removed.  The concrete fill was temporarily stockpiled on plastic and 
covered for future disposal with the PCS from the excavation.   
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EPI observed numerous holes in the bottom of the UST, with the largest being about ½ -inch in 
diameter.  There was no apparent evidence of overfills, but the soil below the UST was black and 
appeared stained with petroleum hydrocarbons.  The UST was measured and determined to be 
approximately 2,000 gallons in capacity.  The UST was then cut into pieces and transported to HD 
Metal Recycling for recycling. 
 
The terminal vertical limits of the excavation were determined by the engineer based upon the 
excavation sidewall slope that could be safely maintained without endangering the building foundation.  
The final vertical limit for Work Area 2 was 12 feet bgs.  The terminal lateral limits were based on 
physical constraints such as the building walls and water line.  The western limit of the Work Area 2 
excavation opened up into the southern portion of the Work Area 1 excavation. 
 
The final limits of the excavation included 162 square feet to a depth of 12 feet bgs for an approximate 
in-situ volume of 72 cubic yards.  The excavated soils were segregated into the following two 
categories, depending on engineering properties and laboratory analytical results:   
 

1. Non-impacted overburden soils (COC concentrations less than MTCA Method A Soil Cleanup 
Levels for Unrestricted Land Use) that were designated by the on-site engineer as 
geotechnically suitable for use as backfill were placed into a stockpile for later use; and  
 

2. Impacted soils that were considered as PCS that were excavated and placed into piles for off-
site disposal.   

5.2.2 Performance Sampling 

Performance sampling during excavation was used to guide the remedial excavation and to assess and 
document attainment of the desired cleanup standards [WAC 173-340-410(b)] at the terminal limits of 
the remedial excavation.  During the IA, performance sampling consisted of collecting and analyzing 
soil samples from the excavation sidewalls and bottom in order to determine if compliance with the 
cleanup levels had been attained. 

   5.2.2.1 Sampling Methodology 

 
During the IA, soil samples from the excavation sidewalls and bottom were field-screened using a PID 
and sheen testing.  These procedures followed the protocols described in Section 5.1.2.1 of this report. 
 
As the excavation activities progressed and field indications of relative impacts lessened, soil samples 
were collected for submittal to Libby Environmental, Inc., for laboratory analysis to establish compliance 
with cleanup levels and disposal requirements.  Samples that were used for characterization of the soils 
for disposal purposes and not considered as performance samples were labeled with the “EX” identifier.  
The samples collected to determine if the cleanup goals were attained were considered performance 
samples, and the samples collected from the final terminal limits were considered as final performance 
soil samples. 
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A total of 2 characterization and 6 final performance soils samples were collected from the sidewalls 
and bottom of the excavation.  The locations of all characterization and performance samples are 
indicated on Figure 9.   
 
The final remedial excavation sidewalls were about 12 feet bgs.  Performance sidewall samples were 
collected at a frequency of about one for every 10 linear feet of sidewall and within the depth interval 
where contaminated soils appeared to be present.  This depth interval was between 9 and 12 feet 
below grade.  In some cases, particularly on the sidewalls against physical barriers, multiple samples 
were collected vertically in order to clearly identify the depth interval of potentially remaining impacted 
soils.  Performance bottom samples were collected for each 200 square feet of excavation bottom.  
Based on the small square footage of the excavation, only one soil sample was collected.  Three soil 
samples were also collected from the stockpiled overburden soils that were considered as “clean”.  
 
All performance and stockpile soil samples were submitted for the following analyses: 
 

• GRPH using the NWTPH-Gx method;  

• DRPH and ORPH using the NWTPH-Dx extended method; and 

• BTEX by using EPA Method 8260. 

 
Selected excavation, performance, and stockpile soil samples were also submitted for the following 
analyses: 
 

• PCE and Total Naphthalenes using EPA Method 8260; and  

• Total Lead using EPA Method 7421. 

 
Soil sampling procedures followed the same protocols as outlined for the Work Area 1 sampling in 
Section 5.1.2.1.  

   5.2.2.2 Analytical Results 

 
Performance soil sample locations and the final remedial excavation limits at Work Area 2 are shown 
on Figure 9.  A summary of the analytical results for the performance samples is provided in Table 9.  
Copies of the laboratory reports are provided in Appendix 10. 
 
Figure 9 illustrates all eight characterization and final performance soil samples collected from the 
remedial excavation with COC concentrations greater than laboratory detection limits.  The final 
performance samples collected from the northern, eastern, and southern sidewalls of the excavation 
demonstrate compliance with the selected MTCA Method A Soil CUL for all COCs at the limits of the 
Work Area 2 excavation. 
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This finding indicates that the soil within the remedial excavation for UST-4 has been fully remediated 
and suggests that UST-4 was not a significant contributor to the dissolved-phase hydrocarbon plume 
beneath the Site.  

5.2.3 Installation of Infiltration Gallery 

As presented in the IAWP and in anticipation of a potential need for contingent remedial actions to 
address residual soil and/or ground water impacts, an infiltration gallery was installed within the open 
remedial excavation to possibly remediate ground water impacts migrating from Work Area 1.  The 
infiltration gallery consisted of one perforated pipe placed horizontally within the open excavation.  The 
piping consisted of 4-inch-diameter Schedule 40 PVC with chemically welded connections.  The ends of 
the pipe contained a ten-foot section of 0.02-inch factory slotted screen fitted with an end cap.  The 
remainder of the piping was SCH 40 blank PVC and was plumbed to a convenient location on the 
surface and set within a traffic-rated vault for easy access.  The extent and configuration of this piping is 
illustrated on Figure 9. 
  
The piping was placed approximately 10 feet bgs in the excavation with 2 feet of pea gravel above and 
below.  An impervious 6-mil plastic liner was placed on top of the pea gravel to prevent migration of the 
fine backfill material into the pea gravel or the piping.    

5.2.4 Site Restoration 

The excavation was backfilled with imported backfill material approved by the engineer.  Extra care was 
taken to insure that the backfill material was compacted back underneath the concrete flooring and wall.  
The former UST access manway located in the machine shop, south of the UST, was filled and the 
material was compacted with a roller compacter on 1-foot lifts up to within 4 inches of grade.  
 
The sidewalk and ramp leading into the building was resurfaced with concrete.  

5.3 Work Area 3 – UST 5 

As indicated in Figure 10, Work Area 3 (WA3) is limited to the west by a load-bearing structural wall and 
support column and underground utility piping.  There is no barrier to the north, and a subsurface 
hydraulic hoist and storm sewer line are located to the east.  The excavation is bounded to the south by 
a storm sewer, a sanitary sewer, and an interior wall.  
 
Work Area 3 contained one UST located in the service bay inside the Whitney’s Chevrolet service 
building (Figure 10).  The UST was reportedly used for storing used motor oil that was then used as a 
fuel source for the on-site boiler/heater.  The UST was reportedly filled with concrete and closed in-
place in 1996.  The UST was constructed of reinforced concrete and had a common concrete wall with 
an adjoining subsurface hydraulic hoist.   
 
At the recommendation of Earth Solutions NW, LLC, shoring was installed adjacent to the vertical 
support columns along the west side of Work Area 3.  The shoring consisted of three, 2-inch-diameter 
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metal pilings that were installed to a depth of 12 feet bgs.  The pilings were then fastened to the 
concrete base of the support columns.  Earth Solution NW, LLC’s shoring diagrams are provided in 
Appendix 11. 

5.3.1 Excavating and Soil Handling 

The goal of the UST removal and remedial excavation activities in Work Area 3 was to remove the UST 
and properly excavate and dispose of the soil with concentrations of COCs above the selected MTCA 
Method A Soil CULs. 
 
Prior to the start of the excavation activities, a private underground utility locating service was utilized to 
locate subsurface utilities.  Several unknown subsurface anomalies were detected within the planned 
excavation area.  
 
The UST decommissioning and soil excavation activities were performed by Glacier using a small track-
mounted excavator and a rubber-tire, front-end loader.  Caution tape and barricades were installed 
around the limits of the work area.  The concrete surface was saw-cut along the limits of the initial 
excavation.  The concrete contained 1/2-inch metal rebar.  The concrete was disposed off-site with the 
PCS and the rebar was transported to a metal recycler.   
 
The UST in Work Area 3 was a concrete vault with 6-inch reinforced concrete sides.  A 12-inch round 
metal access port was present on the top of the vault through the concrete surface.  The vault was 
approximately 5 feet wide, 8 feet long, and 5.5 feet deep for an approximate capacity of 1,600 gallons.  
 
The north wall of the vault was also the south wall for the containment cavity of the subsurface 
hydraulic hoist.  The hoist cavity was approximately 1.5 feet wide, 8 feet long, and 7.5 feet deep, and 
contained the hoist cylinder and hydraulic fluid reservoir.  The hoist cavity was full of sand and apparent 
hydraulic fluid was present in the sand near the bottom of the cavity.  A rubber pipe was observed 
leading from the main hoist cavity to an ancillary part of the hoist approximately 8 feet to the east.  The 
rubber pipe was in generally poor condition.   
 
Glacier removed the cylinder and reservoir and drained the hydraulic fluid into a 35-gallon drum.  EPI 
collected a sample of the hydraulic fluid and submitted the sample to Libby Environmental, Inc., for PCB 
analysis using EPA Method 8082 and VOC analysis using EPA Method 8260.  The analytical results 
indicated that there were no PCB or VOC concentrations above laboratory detection limits.  A copy of 
the laboratory data is provided in Appendix 12.  After receipt of the analytical data, the hydraulic fluid 
was used as fuel for the on-site boiler, and the metal hydraulic cylinder and reservoir were transported 
to the metal recycler.  
 
A floor drain that was previously filled with concrete was removed from the southern end of the 
excavation.  The drain consisted of a metal surface drain connected to what appeared to be transite 
piping.  The pipe was approximately 6 feet long and discharged into the sanitary sewer at the south end 
of the excavation.  The pipe was removed from the ground and the sanitary sewer connection was 
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capped.  The pipe was then double-bagged and disposed as non-friable asbestos-containing material 
by American Environmental, Inc.  The waste manifest is provided in Appendix 13. 
 
The soils below the UST appeared to be impacted with either fluids from the UST or hydraulic fluid from 
the hoist, or both.  The concrete cold joint between the floor of the UST and common wall with the hoist 
cavity appeared to be leaking and areas of oily soil were observed below the UST. 
 
The terminal vertical limits of the excavation were determined by the engineer based upon the 
geotechnical stability of the soil and the necessary setback to maintain structural support for the 
building during the excavation and removal process.  The final vertical limit for Work Area 3 varied 
between 9.5 and 10.5 feet bgs depending upon the reach of the excavator.  The terminal lateral limits 
were based on physical constraints such as the structural components of the building, sanitary sewer 
lines, and other miscellaneous subsurface piping.   
 
The final limits of the excavation included approximately 190 square feet to a depth of about 9.5 to 10.5 
feet bgs for an approximate in-situ volume of 70 cubic yards.  The excavated soils consisted of black 
organic-rich soils at the surface and petroleum impacted silts and sands near the bottom of the 
excavation.  All of the excavated soils from Work Area 3 were disposed of as PCS.   

5.3.2 Performance Sampling 

Performance sampling during excavation was used to guide the remedial excavation and to assess and 
document attainment of the desired cleanup standards [WAC 173-340-410(b)] at the terminal limits of 
the remedial excavation.  During the IA, performance sampling consisted of collecting and analyzing 
soil samples from the excavation sidewalls and bottom in order to determine if compliance with the 
cleanup levels had been attained. 

   5.3.2.1 Sampling Methodology 

 
During the IA, soil samples from the excavation sidewalls and bottoms were field-screened using a PID 
and sheen testing.  These procedures followed the protocols as described in Section 5.1.2.1 of this 
report.   
 
One characterization and 12 final performance soils samples were collected from the sidewalls and 
bottom of the excavation.  The locations of all characterization and performance samples are indicated 
on Figure 10.   
 
Performance sidewall samples were collected at a frequency of about one for every 10 linear feet of 
sidewall and within the depth interval where contaminated soils appeared to have been present.  This 
depth interval was between 5 and 10.5 feet below grade.  The final remedial excavation sidewalls were 
about 9.5 feet in depth on the south end of the excavation, and about 10.5 feet in depth on the north 
end.   
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In some cases, particularly in the sidewalls near physical barriers, multiple samples were collected 
vertically in order to clearly identify the depth interval of potentially remaining impacted soils.  
Performance bottom samples were collected for each 200 square feet of excavation bottom.  A total of 
three soil samples were collected from the bottom of the excavation.  
 
All performance soil samples were submitted for the following analyses: 
 

• GRPH using the NWTPH-Gx method;  

• DRPH and ORPH using the NWTPH-Dx extended method; and 

• BTEX by using EPA Method 8260. 

 
Selected excavation and performance soil samples were also submitted for the following analysis: 
 

• PCE and Total Naphthalenes using EPA Method 8260;  

• Total Lead using EPA Method 7421; 

• PCBs using EPA Method 8082; and  

• PAHs using EPA Method 8270 SIM. 

 
Soil sampling procedures followed the same protocols as outlined for Work Area 1 in Section 5.1.2.1. 

   5.3.2.2 Analytical Results 

 
Performance soil sample locations and the final remedial excavation limits are shown on Figure 10.  A 
summary of the COC analytical results for the performance samples is provided in Table 10.  Copies of 
the laboratory reports are provided in Appendix 12.  Figure 10 illustrates all 13 characterization and 
performance soil samples collected from the remedial excavation and presents detected COC 
concentrations.   
 
The final performance samples collected from the northern sidewall of the excavation indicate 
attainment of MTCA Method A Soil CULs in this area.  Due to the presence of piping and the need to 
maintain structural support for the building it was not possible to widen of deepen the excavation and it 
was not possible to attain MTCA Method A Soil CULs at the western, southern, or eastern limits of the 
excavation or at the bottom of the excavation.    
 
The final performance soil samples collected from the east, south, and west sidewalls of the excavation 
indicated that the concentrations for GRPH, ORPH, benzene, and total xylenes were sporadically 
present at concentrations greater than the MTCA Method A Soil Cleanup Levels for Unrestricted Land 
Use. 
 
These compounds and their concentrations are: 
 

• GRPH, one sample at 975 mg/kg; 
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• ORPH from 3,360 mg/kg to 96,000 mg/kg; 

• Benzene from 0.067 mg/kg to 0.17 mg/kg; 

• Total Xylenes, one sample at 22.6 mg/kg; and 

• PCE from <0.02 mg/kg to one sample at 0.38 mg/kg. 

 
The final performance soil samples collected from the bottom of the excavation indicated that the 
concentrations for GRPH, ORPH, and benzene were sporadically present in Work Area 3 at 
concentrations greater than the MTCA Method A Soil Cleanup Levels for Unrestricted Land Use. 
 
These compounds and their concentrations are: 
 

• GRPH from 73 mg/kg to 975 mg/kg; 

• ORPH from 2,520 mg/kg to 4,660 mg/kg; and  

• Benzene from 0.067 mg/kg to 0.068 mg/kg. 

 
No other compounds were detected in the excavation bottom at concentrations exceeding a selected or 
potentially applicable cleanup level. 
 
The findings indicate that residual inaccessible contamination remains in soils in Work Area 3.  The 
primary residual COCs are ORPH.  GRPH and benzene are also present but generally only marginally 
exceed the MTCA Method A Soil CULs at the bottom of the excavation.  One elevated concentration of 
GRPH at 975 mg/kg is associated with 96,000 mg/kg of ORPH.  Work Area 3 does not appear to be a 
source of impacts to ground water or a contributor to the dissolved-phase petroleum hydrocarbon 
plume known to exist at the Site.  

5.3.3 Installation of Infiltration Gallery 

As presented in the IAWP and in anticipation of a potential need for contingent remedial actions to 
address residual soil and/or ground water impacts, an infiltration gallery was installed within the open 
remedial excavation.  The infiltration gallery consisted of one perforated pipe placed horizontally within 
the open excavation.  The piping consisted of 4-inch-diameter Schedule 40 PVC with chemically 
welded connections.  The ends of the pipe contained a 10-foot section of 0.02-inch factory slotted 
screen fitted with an end cap.  The remainder of the piping was SCH 40 blank PVC and was plumbed to 
a convenient location on the surface and set within a traffic-rated vault for easy access.  The extent and 
configuration of this piping is illustrated on Figure 10. 
  
The piping was placed at approximately 8.5 feet deep in the excavation with 2 feet of pea gravel above 
and below.  An impervious 6-mil plastic liner was placed on top of the pea gravel to prevent migration of 
the fine backfill material into the pea gravel or the piping.    
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5.3.4 Site Restoration 

The excavation was backfilled with imported backfill material approved by the engineer.  The material 
was compacted with a roller compacter on 1-foot lifts up to within 4 inches of grade.  Rebar was placed 
in a 2-foot grid and the area was resurfaced with concrete. 

5.4 Work Area 4 – UST 6 

As indicated in Figure 11, Work Area 4 is limited to the north by the sanitary sewer and a load-bearing 
structural support column.  There is no barrier to the east except the ceiling of the paint booth with a 
height of 7 feet and limits equipment access.  The excavation was bounded to the south by the paint 
booth walls and a support column footing and to the west by a sewer line.  
 
Work Area 4 contained one steel UST located partially inside the paint booth and partially in the drive 
lane inside the Whitney’s Chevrolet service building (Figure 11).  The UST was reportedly used to store 
gasoline when the northeast corner of the building was occupied by a contractor.  This UST had not 
been previously closed-in-place like other USTs at the Site, and was empty at the time of removal.   
 
At the recommendation of the structural engineer, shoring was installed adjacent to the vertical support 
columns.  The shoring consisted of three, 2-inch-diameter steel pilings that were installed to a depth of 
12 feet bgs adjacent to each of the vertical support columns.   

5.4.1 Excavating and Soil Handling 

The goal of the UST removal and remedial excavation activities in Work Area 4 was to remove the UST 
and properly excavate, handle, and dispose of the soil with concentrations of COCs above the selected 
MTCA Method A Soil Cleanup Levels for Unrestricted Land Use. 
 
Prior to the start of the excavation activities, a private underground utility locating service was utilized to 
locate subsurface utilities.  Several unknown subsurface anomalies were detected on the west and 
north sides of the excavation.  
 
The UST decommissioning and soil excavation activities were performed by Glacier using a small track-
mounted excavator and a rubber-tired, front-end loader.  Caution tape and barricades were installed 
around the inside limits of the work area.  The concrete surface was saw-cut along the limits of the 
initial excavation.  No visible petroleum hydrocarbon staining was observed on the concrete and it was 
disposed of off-site as non-regulated waste.  
 
After uncovering the UST, the inside was checked for volatile vapors using a PID and an explosimeter.  
No elevated readings were observed with either the PID or the explosimeter, and there were no 
noticeable petroleum vapors emanating from the UST.  Glacier triple-rinsed the UST as standard 
protocol prior to removal. 
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EPI observed that the bottom of UST 6 was moderately deteriorated with numerous small holes less 
than ¼-inch in diameter.  There was no evidence of overfills, and the soil below the UST did not have 
evidence of petroleum hydrocarbons such as odors, elevated PID readings, or discoloration. The UST 
was measured and determined to be approximately 1,000 gallons in capacity.  The UST was then cut 
into pieces and transported to HD Metal Recycling for disposal. 
 
The terminal vertical limits of the excavation were determined by the engineer based on slope stability 
and the necessary setback to maintain structural support for the building during excavation.  The final 
vertical limit for Work Area 4 was 8 feet bgs.  The terminal lateral limits were based on physical 
constraints such as the paint booth walls and active sanitary sewer lines.  
 
The final limits of the excavation included 90 square feet to a depth of 8 feet bgs for an approximate in-
situ volume of 27 cubic yards.  The excavated soils were disposed of as non-impacted soils and were 
designated by the on-site engineer as being geotechnically unsuitable for backfill material.  Based on 
the analytical results (see below), these soils were disposed of off-site as non-regulated material.   

5.4.2 Performance Sampling 

Performance sampling during excavation was used to guide the remedial excavation and to assess and 
document attainment of the desired cleanup standards [WAC 173-340-410(b)] at the terminal limits of 
the remedial excavation.  During the IA, performance sampling consisted of collecting and analyzing 
soil samples from the excavation sidewalls and bottom in order to determine if compliance with the 
cleanup levels had been attained. 

   5.4.2.1 Sampling Methodology 

 
During the IA, soil samples from the excavation sidewalls and bottoms were field-screened using a PID 
and sheen testing.  These procedures followed the protocols as described in Section 5.1.2.1 of this 
report.  
 
A total of 6 final performance soil samples were collected from the sidewalls and bottom of the 
excavation.  The locations of all characterization and performance samples are indicated on Figure 11.   
 
The final remedial excavation sidewalls were about 8 feet deep.  Performance sidewall samples were 
collected at a frequency of about one for every 10 linear feet of sidewall at a depth interval between 5 
and 8 feet below grade.  Based on the small square footage of the excavation, one bottom sample was 
collected.  Three soil samples were also collected from the stockpiled overburden soils that were 
determined to be “clean”.  
 
All performance and stockpile soil samples were submitted for the following analyses: 
 

• GRPH using the NWTPH-Gx method;  

• DRPH and ORPH using the NWTPH-Dx extended method; and 
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• BTEX by using EPA Method 8260. 

 
Selected performance and stockpile soil samples were also submitted for the following analyses: 
 

• PCE and Total Naphthalenes using EPA Method 8260; and  

• Total Lead using EPA Method 7421. 

 
Soil sampling procedures followed the same protocols as outlined for the Work Area 1 sampling in 
Section 5.1.2.1. 

   5.4.2.2 Analytical Results 

 
Performance soil sample locations and the final remedial excavation limits are shown on Figure 11. A 
summary of the COC analytical results for the performance samples is provided in Table 11.  Copies of 
the laboratory reports are provided in Appendix 14. 
 
Figure 11 illustrates all six performance soil samples collected from the remedial excavation and the 
compounds detected in those samples.  Figure 11 illustrates that soil conditions in Work Area 4 fully 
comply with the MTCA Method A Soil CULs.   
 
Despite the numerous holes observed in UST-6 and the reported use of this UST for historic gasoline 
storage, UST-6 does not appear to have been a significant contributor to the dissolved phase petroleum 
hydrocarbon plume at the Site. 

5.4.3 Installation of Infiltration Gallery 

As presented in the IAWP and in anticipation of a potential need for contingent remedial actions to 
address residual soil and/or ground water impacts, an infiltration gallery was installed within the open 
remedial excavation.  The infiltration gallery consisted of one perforated pipe placed horizontally within 
the open excavation.  The piping consisted of 4-inch-diameter Schedule 40 PVC with chemically 
welded connections.  The ends of the pipe contained a 10-foot section of 0.02-inch factory slotted 
screen fitted with an end cap.  The remainder of the piping was SCH 40 blank PVC and was plumbed to 
a convenient location on the surface and set within a traffic-rated vault for easy access.  The extent and 
configuration of this piping is illustrated on Figure 11. 
  
The piping was placed at approximately 6 feet deep in the excavation with 2 feet of pea gravel above 
and below.  An impervious 6-mil plastic liner was placed on top of the pea gravel to prevent migration of 
the fine backfill material into the pea gravel or the piping. 
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5.4.4 Site Restoration 

The excavation was backfilled with imported backfill material approved by the engineer.  The material 
was compacted with a roller compacter on 1-foot lifts up to within 4 inches of grade, and resurfaced with 
concrete. 

5.5 Impacted Soil Disposal 

Impacted soils were categorized based on contaminant types and concentrations.  Three soil 
categories requiring documented off-site disposal were generated during the IA excavation activities.  
These are described below. 

5.5.1 Petroleum-Contaminated Soil (PCS) 

A total of 1,363 tons of PCS was excavated from Work Area 1, Work Area 2, and Work Area 3 during 
the IA activities and were transported by Harlow Trucking to Republic’s 3rd and Lander transfer station 
in Seattle, Washington (formerly Rabanco).  The soils were then transported to Republic by railcar to 
the Roosevelt Regional Landfill located in Roosevelt, Washington.  Copies of the PCS profile, bill of 
lading, and weight tickets from Republic are provided in Appendix 15. 

5.5.2 PCE Contained-In Soils 

A total of 364 tons of soils containing PCE at concentrations of less than 0.05 mg/kg were transported 
by Harlow Trucking directly to Republic’s Roosevelt Regional Landfill located in Roosevelt, Washington.  
These soils were subject to the “Contained In” determination provided by Ecology and were disposed of 
as non-hazardous in a Subtitle D landfill facility.  Copies of the profile, bill of lading, and weight tickets 
from Republic are provided in Appendix 16. 

5.5.3 PCE Hazardous Waste Soil 

A total of 9 tons of soil containing PCE at concentrations greater than 0.05 mg/kg were handled as 
hazardous waste.  This soil was placed into two, lined and covered, 20 cubic-yard, roll-off bins and 
transported by MP Environmental directly to Waste Management’s Landfill located in Arlington, Oregon.  
These soils carried Federal (F008) and State (D039) waste codes and required disposal in a Subtitle C 
landfill facility. Copies of the Hazardous Waste Approval Letter, Uniform Hazardous Waste Manifest, 
and Certificate of Disposal from Waste Management are provided in Appendix 17. 

6.0 GROUND WATER MONITORING  
 
This section describes the findings of the first post-interim remedial quarterly ground water monitoring 
event. 
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6.1 New Well Development 

The new wells were developed using a combination of pumping and surging with a submersible pump.  
Wells were developed until turbidity decreased to less than 10 NTUs or when the discharge water was 
visually clear and free of silt and fine particles as determined by EPI personnel.  Newly- developed 
wells were allowed to equilibrate for at least 72 hours prior to the initial ground water sampling event. 
 
Development water was temporarily stored on-site in 55-gallon drums pending analytical results of the 
ground water sampling event. 

6.2 Findings 

This section describes the findings of the first site-wide quarterly sampling and monitoring event 
conducted post-interim remedial actions. 

6.2.1 Piezometric Conditions 

Depth to water measurements for each well were collected as described in Section 3.4.  A summary of 
depth to water measurements and ground water elevations are summarized in Table 12.  The 
piezometric conditions for October/November 2011 are illustrated in Figure 12. 
 
The hydraulic gradient is generally southeasterly and shifts more easterly near South Main Street.  This 
is generally consistent with previously observed conditions.  The hydraulic gradient across the Site has 
a slope of about 0.013 feet/feet (WCMW-8 to KBMW-7) and decreases to approximately 0.008 feet/feet 
at South Main Street (KBMW-7 to TSSMW-12). 

6.2.2 Analytical Results 

The sampling event documented herein includes the first of five quarterly sampling events performed in 
support of the FS for the Site.  This quarterly sampling event included all of the Site monitoring wells, 
which consist of 21 previously constructed wells and the six newly constructed wells and one 
replacement well, for a total of 28 wells.  Analytical results for this initial sampling event are summarized 
in Table 4. 
 
During water level measurement and initial sampling, four wells either contained measurable LNAPL or 
had a sheen, and were therefore not sampled.  The following LNAPL thicknesses were measured: 
 

• WCMW-2 = 0.01 feet 

• KBMW-2 = 0.05 feet 

• KBMW-4 = Sheen 

• KBMW-9 = 0.55 feet 
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Monitoring well KBMW-2 was noted by Ecology to have contained measureable LNAPL in the past, but 
this was the first sampling event by EPI that identified LNAPL in any monitoring wells.  The distribution 
of observed LNAPL is discontinuous and intermittent.  For example, wells WCMW-2 and KBMW-4 are 
separated by wells WCMW-3 and WCMW-4 which do not contain LNAPL and the thickest LNAPL 
accumulation is in the most distal well (KBMW-9) from the assumed source property.  Given the 
apparent lack of other sources of gasoline fuel release between the northwest corner of the Site and 
KBMW-9, the distribution of LNAPL suggests an early historic release of gasoline fuel and subsequent 
downgradient migration of the accumulated LNAPL.  The current intermittent occurrence of LNAPL is 
likely associated with specific piezometric conditions and vertical drainage of separate phase 
hydrocarbons from saturated soils during periods of low water table elevations.  It is believed that the 
LNAPL distribution is currently static.  Ongoing ground water monitoring will assess the seasonal 
occurrence and lateral stability of the observed LNAPL. 
 
A total of 24 ground water samples, three duplicate samples, and two trip blanks were collected and 
submitted to Libby Environmental, Inc. for analysis of COCs using the analytical methods listed in 
Section 3.4.  All analytical results are summarized in Table 4, and the final laboratory analytical results 
are provided in Appendix 4. 
 
Due to the volume of data, the analytical results are discussed in the context of their spatial distribution 
at the Site rather than as a well-by-well, concentration-by-concentration narrative.  Such a narrative is 
not as enlightening as a discussion of the overall distribution of the impacts.   
 
Figure 13 presents the locations of each of the monitoring wells sampled during the IA and the results 
for compounds detected during the December 2009, January 2010, and November 2011 sampling 
events. 
 
The analytical data indicate that six COCs were detected in the ground water during the November 
2011 sampling event at the following range of detected concentrations: 
 

• GRPH ranged from 315 µg/L to 37,800 µg/L; 

• Benzene ranged from 2.4 µg/L to 394 µg/L; 

• Toluene ranged from 1.2 µg/L to 2,980 µg/L; 

• Ethylbenzene ranged from 2.6 µg/L to 1,760 µg/L; 

• Total Xylenes ranged from 30.2 µg/L to 8,810 µg/L; and 

• PCE ranged from 1.2 µg/L to 21.1 µg/L. 

 
It should be noted that for the purposes of this report monitoring well KBMW-12 is considered to be 
representative of ground water quality primarily associated with the known release on the Tony’s Short 
Stop Site, which has consistently shown the highest levels of petroleum hydrocarbon impacts to 
groundwater in downtown Montesano.  This well is located immediately north of and adjacent to the 
interim action excavation on the Tony’s Short Stop Site, and analysis of soil samples collected during 
installation of that well indicated the presence of elevated concentrations of COCs.  Moreover, the 
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concentrations of COCs observed in KBMW-12 are significantly higher than wells immediately 
upgradient of KBMW-12.    
 
Figures 14, 15, and 16 present isoconcentration contours for GRPH, benzene, and PCE in ground 
water at the Site and illustrate the estimated extent of the contaminant plumes exceeding MTCA 
Method A Ground Water Cleanup Levels originating from the Whitney Chevrolet Site.  It is 
acknowledged that there may be some commingling of contaminants originating from the Whitney 
Chevrolet Site with contaminants originating on the Tony’s Short Stop Site.  However, the data illustrate 
that such commingling is minor.  Moreover, it is important to note that when the dissolved-phase plume 
from the Whitney Site is defined as the extent of COCs at concentrations exceeding a MTCE Method A 
Ground Water CUL the plume does not currently extend onto the Tony’s Short Stop property.  
 
Figure 14 presents interpreted LNAPL and dissolved-phase GRPH isoconcentration contours for the 
October/November 2011 sampling event.  The interpreted extent of LNAPL is presented and the 
outermost isoconcentration contour equates to the MTCA Method A Ground Water CUL for GRPH of 
800 µg/L. The lateral extent of the dissolved-phase GRPH plume is well characterized at the 800 µg/L 
cleanup level.  This concentration distribution indicates that the dissolved-phase plume is relatively 
narrow and that the extent of observed LNAPL is discontinuous.  It is also clear that concentrations 
attenuate quickly with distance from the most downgradient LNAPL (i.e., KBMW-9).  GRPH impacts on 
the Tony’s Short Stop Site that are likely associated with the Whitney Chevrolet Site (i.e., TSSMW-7 at 
315 µg/L) are below the MTCA Method A Ground Water CUL. 
 
Figure 15 presents interpreted dissolved-phase benzene isoconcentration contours for the 
October/November 2011 sampling event.  The outermost benzene isoconcentration contour equates to 
the MTCA Method A Ground Water cleanup level of 5 µg/L.  The dissolved-phase benzene plume is 
coincident with the dissolved-phase GRPH plume.  As with the dissolved-phase GRPH plume the 
benzene impacts attenuate rapidly with distance downgradient from the LNAPL and do not appear to 
extend on to the Tony’s Short Stop Property at a concentration exceeding the MTCA Method A Ground 
Water CUL.   
 
Figure 16 presents interpreted dissolved-phase PCE isoconcentration contours for the 
October/November 2011 sampling event.  The outermost isoconcentration contour equates to the 
MTCA Method A Ground Water CUL of 5 µg/L.  The dissolved-phase PCE plume is less extensive 
than, and fully contained within, the GRPH or benzene plumes.   
 
There does not appear to be a significant source of PCE contribution to the Whitney Chevrolet Site 
upgradient of the Site.  Concentrations to the west and northwest of the Site are generally low level and 
below the applicable cleanup level.  These concentrations are also substantially upgradient of the Site 
and are not coincident with hydrocarbon impacts.  Since PCE is not a naturally occurring compound this 
cannot be indicative of a background condition.  While not at concentrations exceeding a MTCA Method 
A CUL, the off-property PCE impacts to ground water do suggest the presence of an upgradient source 
of PCE release to ground water at some undetermined distance and location to the west and northwest 
of the Site.  Future remediation at the Whitney Chevrolet Site will address impacts originating from the 
Site but cannot address any upgradient sources of PCE that may or may not be present. 
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6.3 Disposal of IDW 

A total of ten 55-gallon drums of IDW water were generated during the well sampling and purging 
activities of the newly installed wells.  The water was disposed of as PCE impacted hazardous waste 
along with the development water generated during the well installation activities as described in 
Section 4.7 of this report. 

7.0 CONCEPTUAL SITE MODEL 
 
The conceptual site model (CSM) is based on the full body of data available for the Whitney’s Chevrolet 
Site and identifies plausible human and ecologic exposure pathways resulting from on-Site releases to 
the environment.  In support of this CSM, Figure 17 illustrates an interpretive cross section oriented 
northwest to southeast along the axis of ground water migration through the core of the dissolved-
phase plume. 
 
The CSM contains the following elements: 
 

• The COCs are those commonly associated with hydrocarbon fuels and vehicle maintenance 
activities.  The COCs for soil, ground water, and indoor air are presented in Section 1.4. 

   

• The concentrations of COCs in soil and ground water at the Site are the result of historic 
releases from out-of-service USTs and potentially from vehicle service related activities.  All 
known USTs at the Site and all accessible impacted soils have been removed. 

 

• After completion of the IAs only limited soil contamination remains at the Site.  Any remaining 
impacts to soil at concentrations above CULs are both inaccessible and fully covered with 
buildings, concrete, or asphalt pavement.  

 

• The environmental media where concentrations of COCs have been detected include soil, 
ground water and indoor air. 

 

• The probable transport mechanisms for the migration of COCs include desorption from soil to 
ground water, dissolution from LNAPL to ground water, migration and dispersion of dissolved-
phase COCs in ground water, and volatilization from soil and ground water to soil gas and 
indoor air. 

 

• Indoor air has been evaluated with an analytical model for vapor intrusion and indoor air 
sampling.  Only minor exceedances of MTCA Indoor Air Cleanup Levels were identified for 
benzene and ethylene dichloride (EDC).  The potential for those impacts to adversely affect 
human appears highly limited.  The cleanup levels provided within the guidance are based 
upon residential exposures and include juvenile exposures, neither of which is present at the 
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Site and are not reasonably expected at the site in the future.  Site-specific cleanup levels for 
indoor air will be developed during the Feasibility Study process. 

 

• There are no impacts to surface water or sediment.  The limits of the Site are well defined and 
do not extent to any surface water bodies.  The potential for preferential pathways (i.e., sewer 
lines) has been explored during the RI and has been ruled out as a contributing factor. 

 

• The Site is fully capped and located within the urban core of Montesano.  There are no 
potential ecological exposures to the Site COCs. 

 

• Measurable LNAPL was present in ground water at the core of the dissolved-phase plume in 
November 2011.  The presence of LNAPL appears to be intermittent and is likely related to 
specific hydrogeologic conditions that allow the accumulation of LNAPL.  This finding suggests 
that an unknown mass of gasoline hydrocarbons is present within the core of the plume at 
concentrations near residual saturation.  Depending upon the elevation of the seasonally 
fluctuating water table, some of these residual hydrocarbons may be exposed and drain, 
forming localized pockets of LNAPL during low water table conditions.  Ongoing ground water 
monitoring will assess this condition. 

 

• Dissolution of petroleum hydrocarbons (e.g., GRPH and benzene) from smear zone soils and 
LNAPL represent a continuing source of dissolved-phase contaminants to ground water. 

 

• The extent of the LNAPL and dissolved-phase plumes are well characterized and sufficient 
monitoring capacity exists to adequately assess temporal changes in ground water quality and 
changes in the extent of the dissolved-phase plume.  Figures 14 and 15 depict the current 
extent of the Site, when defined as the maximum extent of GRPH and benzene impacts to 
ground water exceeding CULs. 

 

• There does not appear to be extensive commingling between the COCs originating on the 
Whitney Chevrolet Site with those originating on the Tony’s Short Stop Site.  It is acknowledged 
that some detectable concentrations of COCs originating from the Site may have migrated 
beyond the western, upgradient boundary of the Tony’s Short Stop Site, but these impacts do 
not appear to have exceeded applicable cleanup levels as of late 2011, and are well below 
levels observed to be originating from Tony’s Short Stop Site sources.  Any commingling of 
contaminants appears to be minor, and remediation of the Whitney Chevrolet Site sources will 
serve to address any potential impacts to the Tony’s Short Stop Site. 

 

• Current and future land use at the Site will be limited to commercial uses and there is no 
realistic potential for ground floor residential development in the area of the Site.  Such land 
uses are currently not allowed under current City of Montesano zoning or within the Master 
Plan for the downtown core. 
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• Ground water at the Site is not used for drinking water.  The City of Montesano is served by 
municipal drinking water and current City codes restrict the installation of drinking water wells in 
the area of the Site.  The potential for the on-Site ground water to be used for potable purposes 
appears very limited. 

 

• Under current and future land uses the potential pathways for exposure to on-Site COCs 
include direct contact with soil by construction workers and air inhalation for a commercial 
worker scenario.  The depth to ground water is greater than 15 feet and precludes the potential 
for direct contact for ground water exposure.  Residual soil impacts are deeper than 6 feet 
below grade and are capped with asphalt and concrete within an urban setting which precludes 
the potential for terrestrial ecological exposures.  

8.0 CONCLUSIONS 
 
The following conclusions are supported by the actions and findings of the data gaps investigation and 
the IA’s performed at the Site.  The conclusions are grouped based upon the findings of the data gaps 
investigation, the interim actions, and ground water investigations at the Site. 
 
Conclusions supported by the findings of the Data Gaps Investigation include the following: 
 

• Data Gap 1 – The hydraulically downgradient extent of the dissolved-phase plume originating 
on the Whitney Chevrolet property is currently well characterized.  The dissolved-phase plume 
as defined by the extent of COCs at concentrations exceeding MTCA Method A Ground Water 
CULs appears to end at the western boundary of the Tony’s Short Stop property.  While some 
degree of commingling of the two plumes may exist at lower concentrations, any such 
commingling is not extensive. 

 

• Data Gap 2 – The MTCATHP11.1 model does not appear to be an appropriate evaluation tool 
to predict actual risk to current, and potential future, indoor air exposures at the Site resulting 
from residual concentrations of GRPH in soil.  Residual GRPH in soil at the Site is not 
extensive and other compounds at the Site present a greater risk of vapor intrusion than do 
GRPH.  Vapor intrusion risks at the Site are best addressed through remediation of the LNAPL 
and dissolved-phase contaminant plumes. 

 

• Data Gap 3 – The upgradient extent of the dissolved-phase plume is currently well- 
characterized and no further characterization of the western and northern extent of the Site is 
required. 

 

• Data Gap 4 – The newly installed monitoring wells at the upgradient edge of the Site indicate 
that ground water in this area does not contain PCE at concentrations exceeding the MTCA 
CUL.  
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• Data Gap 5 – The Site does not appear to pose an unacceptable vapor intrusion risk to the 
Post Office.  J&E modeling predicts only inconsequential potential risks to the Post Office and 
indoor air sampling of the Post Office building is not warranted based on Site conditions.   

 

• Data Gap 6 – The former Whitney’s Chevrolet Auto Body Repair Shop historically located on 
the north side of West Pioneer Avenue was not a contributor of COCs to the Whitney’s 
Chevrolet Site.  

 
Conclusions supported by the findings of the Interim Actions include the following: 
 

• Work Area 1 – The majority of the impacted soils adjacent to the three USTs in Work Area 1 
were successfully removed.  Limited volumes of impacted soils with COC concentrations 
greater than the MTCA Method A Soil CUL remain in the west and east sidewalls of the 
excavation.  The remaining impacts were inaccessible due to the presence of improvements 
(i.e., City of Montesano water lines) and buildings.  The residual impacts are present in a 
limited depth horizon and concentrations are expected to decrease with distance from the 
former USTs.  All residual impacted soils are covered with asphalt, concrete or buildings. 

 

Ground water in Work Area 1 is impacted with COCs at concentrations exceeding MTCA CULs. 
The majority of the bottom of the excavation area remains impacted with petroleum 
hydrocarbons and these impacts are at and below the water table.  The impacts at the water 
table are relatively thin (i..e, < 5 feet) and likely represent a historic smear zone.  The residual 
impacts in soil below the water table represent a source of petroleum hydrocarbon dissolution 
to ground water. 

 

Low concentrations of PCE were detected in soil in Work Area 1 during the remedial 
excavation.  The source of PCE impacts to these soils is unknown.  The detected 
concentrations were not laterally contiguous and the distribution of the detected concentrations 
did not suggest either an area wide or localized source.  In all cases, the PCE impacts were 
removed and the MTCA Method A CUL was attained throughout the remedial excavation. 

  

• Work Area 2 – The remedial excavation at Work Area 2 achieved cleanup levels throughout the 
lateral limits of the excavation.  Deeper soil impacts in Work Area 2 may be associated with 
releases from the adjacent Work Area 1 and UST-1, UST-2, and UST-3.  UST-4 was noted to 
have numerous holes.  If UST-4 was historically used for gasoline storage prior to the more 
recent waste oil storage, it may have been a contributor to the ground water impacts at the Site.  

 

• Work Area 3 – Residual ORPH impacts remain in Work Area 3 and were not accessible due to 
structural support of the building, limited access, and the maximum reach of remedial 
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equipment.  ORPH impacts to soil in Work Area 3 do not appear to have impacted ground 
water. 

 

• Work Area 4 – No apparent impacts were encountered below the UST.  There was no evidence 
of leakage from this UST, and this area is not considered a contributor to ground water impacts 
at the Site. 

 

Conclusions supported by the findings of ground water sampling include the following: 

 

• The dissolved-phase petroleum hydrocarbon plume is relatively narrow and well constrained 
within the Site.  The lateral limits of the plume are well characterized by the current monitoring 
well network and additional monitoring well installation is not required.  The wells are 
appropriately positioned to monitor changes in ground water quality in response to the interim 
actions and potential future remedial actions. 

 

• LNAPL is intermittently observed within the core of the dissolved-phase plume.  LNAPL likely 
accumulates under specific hydrogeologic conditions at different times of the year.  The LNAPL 
accumulation during the October-November 2011 sampling was observed during a relatively 
low water level period as water levels were beginning to rise in the fall.  The LNAPL is believed 
to be from limited vertical drainage of residual LNAPL from within the smear zone.  This LNAPL 
is believed to be generally laterally immobile.  Future ground water monitoring events will 
assess the temporal occurrence of LNAPL at the Site. 

 

• The likely source of petroleum hydrocarbon releases at the Site is the former USTs in Work 
Area 1.  This area was substantially impacted and the USTs showed evidence of overfilling with 
soil contamination extending from the base of the USTs to the water table.  The fill and vent 
pipes and dispensers had been previously removed and it was not possible to assess modes of 
release associated with those appurtenances.   

 

• The distribution of dissolved-phase petroleum impacts and LNAPL suggests that the primary 
releases from the USTs were historic.  LNAPL and the core of the dissolved-phase impacts 
appear to have subsequently migrated downgradient to the southeast from a source area(s) in 
the northwestern portion of the Site.  At present it is believed that the LNAPL accumulates only 
under specific and intermittent hydrogeologic conditions and that the extent of LNAPL is 
generally static.  

 

• PCE impacts to ground water are roughly coincident with GRPH and benzene impacts.   

 

• Ongoing ground water monitoring will serve to assess improvements in ground water quality 
that may result from the Interim Actions and removal of the source material.  The next ground 
water sampling event will be performed in early February 2012. 
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9.0 LIMITATIONS 
 
To the extent that preparation of this IA report has required the application of best professional 
judgment and the application of scientific principles, certain results of this work have been based on 
subjective interpretation.  We make no warranties express or implied, including and without limitation, 
warranties as to merchantability or fitness for a particular purpose.  The information provided in this IA 
report is not to be construed as legal advice. 
 
This IA report was prepared solely for Whitney’s Chevrolet, Inc., Caldwell Family Holdings, LLC, and 
Wynoochee Lodge #43 F&AM of Washington, and the contents herein may not be used or relied upon 
by any other person without the express written consent and authorization of Environmental Partners, 
Inc. 
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COPC Media MTCA
Method

Screening/Cleanup 
Level Units

Oil-range petroleum 
hydrocarbons Soil A 2,000 mg/kg

Soil A 100(a) mg/kg
Soil A 30(b) mg/kg

Ground Water A 800(c) µg/L
Ground Water A 1,000(d) µg/L

Soil A 0.03 mg/kg
Ground Water A 5 µg/L

Soil A 7 mg/kg
Ground Water A 1,000 µg/L

Soil A 6 mg/kg
Ground Water A 700 µg/L

Soil A 9 mg/kg
Ground Water A 1,000 µg/L

Naphthalenes Soil A 5 mg/kg
Tetrachloroethylene (PCE) Ground Water A 5 µg/L

Lead (total lead) Soil A 250 mg/kg

(a) Gasoline Range organic concentration in the absence of benzene and the total concentration of ethylbenzene, toluene, and xylenes
           is less than 1% of the gasoline mixture.
(b) Gasoline Range organic concentration with benzene present
(c) With benzene detected in water
(d) No detectable benzene in water
COPC - Contaminants of potential concern
MTCA = Model Toxics Control Act
mg/kg = milligrams/kilogram
pg/L = Microgrograms per Liter

Benzene

Toluene

Ethylbenzene

Total Xylenes

Table 1
Site COPC Screening/Cleanup Levels

Interim Action and Data Gap Investigation
Whitney's Chevrolet

Montesano, Washington 98563

Gasoline-range petroleum 
hydrocarbons

123 Pioneer Avenue



Table 3
Summary of Soil Sample Analytical Results for Newly Installed Wells (mg/kg)

Interim Action and Data Gap Investigation
Whitney's Chevrolet
123 Pioneer Avenue

Montesano, Washington 98563

Monitoring 
Well I.D. Soil Sample I.D. GRPH(a) Benzene(b) Toluene(b) Ethylbenzene(b)

Total 
Xylenes(b) PCE(b)

WCMW-1R:16.5 344 0.93 0.26 0.97 5.65 0.18
WCMW-1R:20 <10 <0.02 0.05 <0.03 0.20 <0.02

WCMW-7:9 195 <0.02 0.041 <0.03 0.11 <0.02
WCMW-7:14 <10 <0.02 <0.02 <0.03 0.11 <0.02
WCMW-8:9 300 0.052 0.17 0.052 0.26 <0.02
WCMW-8:14 <10 <0.02 0.084 0.032 0.15 <0.02
WCMW-9:9 <10 <0.02 <0.02 <0.03 <0.03 <0.02
WCMW-9:14 14 <0.02 <0.02 0.06 0.25 <0.02
WCMW-10:9 36 0.059 0.40 1.85 7.74 <0.02

WCMW-10:14 11 <0.02 <0.02 0.10 0.60 <0.02
KBMW-11:9 <10 <0.02 <0.02 <0.03 <0.03 <0.02
KBMW-11:14 <10 <0.02 <0.02 <0.03 <0.03 <0.02
KBMW-12:10 4,220 8.58 488 284 1,320 <0.02
KBMW-12:15 3,400 1.75 13.6 96.8 331 <0.02

30 (when 
benzene is 
detected)

0.03 7 6 9 0.05

(a)  Analyzed for gasoline-range petroleum hydrocarbons (GRPH) using Ecology Method NWTPH-Gx
(b)  Analyzed for volatile organic compounds (VOCs) using EPA Method 8260C
PCE = Tetrachlorethene
Bold = Concentration detected, but less than MTCA Method A Soil Cleanup Level for Unrestricted Land Use
Bold and shaded = Concentration greater than MTCA Method A Soil Cleanup Level for Unrestricted Land Use

WCMW-1R

MTCA Method A Soil Cleanup 
Level for Unrestricted Land Use 

WCMW-7

WCMW-8

WCMW-9

WCMW-10

KBMW-11

KBMW-12
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Table 4
Summary of Ground Water Sample Analytical Results (in µg/L)

Interim Action and Data Gaps Investigation
Whitney's Chevrolet

123 Pioneer Ave
Montesano, Washington

WELL ID. Date 
Colected

Gasoline-
Range 

Petroleum 
Hydrocarbons 

(GRPH)(a)

Benzene(b) Benzene(c) Toluene(b) Toluene(c) Ethylbenzene(b) Ethylbenzene(c)
Total 

Xylenes(b)

Total 
Xylenes(c)

Tetrachloroethane 
(PCE)(b)

Monitoring Wells Associated With Whitney's Chevrolet Site
12/13/09 9,600 7.9 180 84.4 220 58.6 280 816 970 24.6

1/19/10  and/Dup3 5,040/4,910 98.3/117 -- 125/98.5 -- 134/120 -- 900/1,330 -- 34.1/35

WCMW-1R 11/02/11 750 <1.0 -- 1.2 -- 2.6 -- 30.2 -- 1.5
12/12/09 52,000 1,020 890 4,350 3,400 1,970 1,600 10,000 7,500 23.7
1/19/10 41,400 2,490 -- 14,700 -- 6,490 -- 29,500 -- 41.9
10/31/11
12/12/09 41,000 575 680 2,190 2,700 118 1,200 6,450 6,500 27.1
1/19/10 26,300 2,370 -- 11,000 -- 4,710 -- 23,400 -- 25.5
11/02/11 37,800 394 -- 2,980 -- 1,760 -- 8,810 -- 14.9
12/13/09 26,000 115 170 2,040 1,300 266 268 5,460 4,100 24
1/19/10 16,900 167 -- 3,330 -- 1,660 -- 8,150 -- 27.5
11/01/11 7,950 13.1 -- 236 -- 385 -- 1,730 -- 21.1
12/13/09 7,900 267 200 274 260 39.7 40 1,440 1,100 13.7
1/19/10 6,890 593 -- 1,290 -- 1,070 -- 4,960 -- 14.4
11/01/11 4,350 51.4 -- 176 -- 278 -- 830 -- 4.7
12/13/09 <100 <1 <1 <1 <2 <1 <1 <2 <3 4.7

1/19/10 and/Dup2 <100/<100 <1/<1 -- <1/<1 -- <1/<1 -- <2/<2 -- 3.5/4

10/31/11 <100 <1.0 -- <1.0 -- <1.0 -- <2.0 -- <1.0

WCMW-7 10/31/11 and/ WC-
Dup1 <100/<100 <1.0/<1.0 -- <1.0/<1.0 -- <1.0/<1.0 -- <2.0/<2.0 -- 1.3/<1.0

WCMW-8 10/31/11 <100 <1.0 -- <1.0 -- <1.0 -- <2.0 -- 2.1
WCMW-9 10/31/11 <100 <1.0 -- <1.0 -- <1.0 -- <2.0 -- 1.5
WCMW-10 10/31/11 <100 <1.0 -- <1.0 -- <1.0 -- <2.0 -- <1.0

12/13/09 <100 <1 1.1 <1 <2 <1 <1 <2 <3 9.3
1/18/10 <100 9.8 -- <1 -- <1 -- <2 -- 9.8
11/01/11 <100 <1.0 -- <1.0 -- <1.0 -- <2.0 -- <1.0
12/13/09 38,000 553 450 5,750 3,500 <1 910 8,110 4,700 9.2
1/18/10 27,500 709 -- 8,310 -- 2,200 -- 10,300 -- <1
10/31/11
12/13/09 200 10 8.6 3.5 <2 <1 2.1 3.8 4.2 <1
1/18/10 160 10.9 -- 9.1 -- <1 -- 4.2 -- <1
11/02/11 657 6.3 -- 1.2 -- 12.3 -- 15.2 -- <1.0
12/13/09 24,000 279 340 431 340 1,390 1,200 4,340 3,800 4.2
1/19/10 25,400 565 -- 1,140 -- 1,800 -- 6,300 -- <1
10/31/11
12/13/09 <100 <1 <1 <1 <2 <1 <1 <2 <3 <1
1/18/10 <100 <1 -- <1 -- <1 -- <2 -- <1
11/02/11 <100 <1.0 -- <1.0 -- <1.0 -- <2.0 -- <1.0
12/13/09 <100 <1 <1 <1 <2 <1 <1 <2 <3 <1
1/18/10 <100 <1 -- <1 -- <1 -- <2 -- <1

11/02/11 and/WC-
Dup3 <100/<100 <1.0/<1.0 -- <1.0/<1.0 -- <1.0/<1.0 -- <2.0/<2.0 -- <1.0/<1.0

12/13/09 800 11.6 14 4.1 3.7 <1 9.2 13.1 16 9.1
1/19/10 1,090 8.5 -- 13 -- 146 -- 352 -- 6.8
11/01/11 1,090 20.6 -- 20.3 -- 98.6 -- 287 -- 4.7
12/13/09 
and/Dup2 2,700/4,000 54.4/64.5 64/73 8.9/20.8 17.9/51 <1/6.8 74/120 147/262 191/400 4.5/3.7

1/19/10 223 21.8 -- 48.4 -- 19.5 -- 76.2 -- 3.9
11/01/11 1,990 19.9 -- 5.0 -- 108 -- 66.3 -- <1.0
12/14/09 37,000 516 460 3,850 2,500 1,900 1,400 9,100 6,100 1.8
1/18/10 24,900 778 -- 6,290 -- 3,760 -- 17,000 -- 2
11/01/11
12/14/09 <100 <1 <1 <1 <2 <1 <1 <2 <3 5.9
1/18/10 <100 <1 -- <1 -- <1 -- <2 -- 4.2
11/01/11 <100 <1.0 -- <1.0 -- <1.0 -- <2.0 -- 2.4

KBMW-11 11/01/11 <100 <1.0 -- <1.0 -- <1.0 -- <2.0 -- <1.0
KBMW-12 11/01/11 49,000 1,470 -- 3,780 -- 2,290 -- 9,210 -- <1.0

12/13/09 
and/Dup1 800/650 11.3/8.8 14/13 8.2/<1 5.4/4.6 1.1/<1 8/7.6 29.6/12.1 17/16 <1/<1

1/19/10 and/Dup1 658/695 10.9/10.9 -- 10.2/10.4 -- 3.5/3.2 -- 32.2/29.5 -- <1/<1

10/31/11 1,300 6.2 -- 4.3 -- 28.2 -- 37.1 -- <1.0
12/13/09 3,600 76.5 85 30.2 55 5.1 250 680 990 6.4
1/19/10 1,990 127 -- 39.5 -- 292 -- 649 -- <1
11/01/11 5,800 135 -- 31.4 -- 520 -- 645 -- <1.0

Monitoring Wells Associated With Tony's Short Stop Site (315 South Main Street, Montesano, WA)
TSSMW-2 1/18/10 92,100 22,300 -- 66,700 -- 10,700 -- 47,600 -- <4
TSSMW-4 1/18/10
TSSMW-5 1/18/10 <100 <1 -- <1 -- <1 -- <2 -- <1
TSSMW-6 1/18/10 <100 <1 -- <1 -- <1 -- <2 -- 4.4

1/18/10 107 2.3 -- <1 -- 1.4 -- 17 -- 2
11/01/11 315 4.1 -- <1.0 -- 3.2 -- 3.3 -- 1.2
1/18/10 125 1.4 -- <1 -- 9.3 -- <2 -- <1
11/01/11 150 4.9 -- <1.0 -- 2.1 -- <2.0 -- <1.0
1/18/10 1,700 173 -- 82 -- 97.5 -- 1,190 -- <1
11/01/11 1,310 69.8 -- 45.4 -- 244 -- 616 -- <1.0

TSSMW-12 11/01/11and/WC-
Dup2 <100/<100 <1.0/<1.0 -- <1.0/<1.0 -- <1.0/<1.0 -- <2.0/<2.0 -- <1.0/<1.0

800/ 1,000(d) 5

(a) Analyzed using Ecology Method NWTPH-Gx
(b) Analyzed using EPA Method 8260B
(c) Analyzed using EPA Method 8021B
(d) Ground water cleanup level for GRPH is 800 µg/L when benzene is present in the sample; 1,000 µg/L when benzene is not detected.
PCE = Tetrachlorethene
LNAPL= Light non-aqueous phase liquid

Bold = Indicates the analyte was detected above the compound-specific laboratory detection limit 
Bold and Shaded = Indicates the detected concentration exceeds the MTCA Method A and/or B Ground Water Cleanup Level 

WCMW-4

WCMW-5

KBMW-5

KBMW-6

KBMW-7

1,000MTCA Method A Ground Water 
Cleanup Level 700 1,000

KBMW-10

ESMW-1

TSSMW-9

WCMW-1

WCMW-2

WCMW-6

TSSMW-7

TSSMW-8

KBMW-3

KBMW-8

KBMW-1

WCMW-3

KBMW-2

KBMW-4

LNAPL - 1.2 inches

LNAPL  - approximately 1 inch

KBMW-9

-- Indicates compound was not analyzed for the indicated analysis

ESMW-7

LNAPL - 0.6 inches

LNAPL - sheen

LNAPL - 6.6 inches

5



Table 5
Summary of VPH(a) Analytical Results for Soil (in mg/kg)

Interim Action and Data Gaps Investigation
Whitney's Chevrolet

123 Pioneer Ave
Montesano, Washington

Analytes WC-MW-1R:16.5 WC-MW-8:9

Aliphatic Hydrocarbon (C5-C6) <0.435 <0.914

Aliphatic Hydrocarbon (C6-C8) 0.759 0.608

Aliphatic Hydrocarbon (C8-C10) 9.41 5.82

Aliphatic Hydrocarbon (C10-C12) 13.3 41.3

Aromatic Hydrocarbon (C8-C10) 34.3 51.6

Aromatic Hydrocarbon (C10-C12) 88.5 116

Aromatic Hydrocarbon (C12-C13) 50.6 77.8

Benzene <0.435 <0.914

Toluene <0.435 <0.914

Ethylbenzene 1.01 <0.914

m,p-Xylene 3.17 0.377

o-Xylene 1.49 <0.914

Naphthalene 5.16 2.2

Methyl tert-butyl ether (MTBE) <0.435 <0.914
Notes:
(a)  Volatile Petroleum Hydrocarbons (VPH) using the MWVPH Methods



Table 7
Summary of UST Assessment Soil Sample Analytical Results for

 Whitney's Auto Body Repair Shop UST-7 (in mg/kg)
Interim Action and Data Gaps Investigation

Whitney's Chevrolet
123 Pioneer Ave

Montesano, Washington

Sample I.D. GRPH(a) DRPH(b) ORPH(c) Benzene(d) Toluene(d) Ethylbenzene(d)
Total 

Xylenes(d) MTBE(d) EDC(d) EDB(d) PCE(d)
Total 

Lead(e) c-PAHs(f)

UST-BOT@7 <10 <50 <100 <0.02 <0.03 <0.03 <0.03 <0.05 NA NA <0.02 <5.0 <0.0706 for all 
compounds

UST-NSW@5 <20 134 <100 <0.02 <0.03 <0.03 <0.03 <0.05 <0.02 <0.005 <0.02 NA NA

UST-SSW@5 <20 <50 <100 <0.02 <0.03 <0.03 <0.03 NA NA NA NA NA NA

Excavated Soil Stockpile

UST-Stock 1 <20 <50 <100 <0.02 <0.03 <0.03 <0.03 NA NA NA NA NA NA

UST Stock 2 <20 <50 <100 <0.02 <0.03 <0.03 <0.03 NA NA NA NA NA NA

UST Stock 3 <20 102 <100 <0.02 <0.03 <0.03 <0.03 NA NA NA NA NA NA

MTCA Method A 
Soil Cleanup 

Level for 
Unrestricted 

Land Use 

30 (when 
benzene is 
detected)

2,000 2,000 0.03 7 6 9 0.1 NE 0.005 0.05 250 Compound 
Dependent

Notes:
(a)  Analyzed for gasoline-range petroleum hydrocarbons (GRPH) using Ecology Method NWTPH-HCID
(b)  Analyzed for diesel-range petroleum hydrocarbons (DRPH) using NWTPH-HCID with NWTPH-Dx follow-up
(c)  Analyzed for oil-range petroleum hydrocarbons (ORPH) using Ecology Method NWTPH-HCID
(d)  Analyzed for volatile organic compounds (VOCs) using EPA Method 8260C
(e)  Analyzed for lead using EPA Method 7421
(f)  Analyzed for carcinigen polyaromatic hydrocarbons (cPAHs) using EPA Method 8270 (SIM)
B = bottom of excavation soil, SW = sidewall soil sample, WA = work area, Dup = duplicate sample of proceeding sample, UST = underground storage tank
MTBE = Methyl Tertiary Butyl Ether
EDC = 1,2-Dichloroethane
EDB = Dibromoethane
PCE = Tetrachloroethene
NA = Not analyzed
NE = No MTCA Method A soil cleanup level for unrestricted land use established
Bold = Concentration detected, but less than MTCA Method A Soil Cleanup Level for Unrestricted Land Use
Bold and shaded = Concentration greater than MTCA Method A Soil Cleanup Level for Unrestricted Land Use



Table 8
Summary of Soil Sample Analytical Results for

Work Area 1 (in mg/kg)
Interim Action and Data Gaps Investigation

Whitney's Chevrolet
123 Pioneer Ave

Montesano, Washington

Sample I.D. 
Final 

Performance 
Sample

GRPH(a) DRPH(b) ORPH(b) Benzene(c) Toluene(c) Ethylbenzene(c)
Total 

Xylenes(c)

 Tetrachloroethane 
(PCE)(c)

Total
 Lead(d)

Performance Samples
WA1-SW1:9 Yes <10 NA <40 <0.02 <0.03 <0.03 <0.03 <0.02 5.2

WA1-SW2:14 Yes <10 NA <40 <0.02 <0.03 <0.03 <0.03 NA NA
WA1-SW3:5 Yes 23 NA <40 <0.02 <0.03 <0.03 <0.03 <0.02 <5.0

WA1-SW4:10 Yes <10 NA <40 <0.02 <0.15 <0.10 <0.15 <0.02 NA
WA1-SW5:14 Yes <10 NA <40 <0.02 <0.15 <0.10 <0.15 NA NA
WA1-SW6:14 No 34 NA <40 <0.02 <0.15 <0.10 0.22 NA NA
WA1-Dup-1 - 15 NA <40 <0.02 <0.15 <0.10 <0.15 NA NA

WA1-SW7:10 No 362 NA <40 <0.02 <0.15 <0.10 <0.15 NA NA
WA1-SW8:5 Yes 11 NA <40 <0.02 <0.15 <0.10 <0.15 NA NA
WA1-Dup-2 - <10 NA <40 <0.02 <0.15 <0.10 <0.15 NA NA

WA1-SW9:12 Yes 144 NA <40 <0.02 <0.15 <0.10 <0.15 NA NA
WA1-SW10:12 Yes 395 NA <40 <0.02 <0.15 0.18 0.64 <0.02 5.2
WA1-SW:11:12 Yes <10 NA <40 <0.02 <0.15 <0.10 <0.15 NA NA
WA1-SW12:5 Yes <10 NA <40 <0.02 <0.15 <0.10 <0.15 NA NA
WA1-SW13:10 Yes 1,350 NA <40 <0.02 <0.15 0.51 1.40 0.029 5.7
WA1-SW14:14 Yes 951 NA <40 0.5 2.8 3.9 22 NA NA
WA1-SW15:5 Yes 27 NA <40 <0.02 0.11 <0.10 0.20 NA NA
WA1-Dup-3 - 27 NA <40 <0.02 <0.15 <0.10 0.21 NA NA

WA1-SW16:10 No 1,970 NA <40 <0.02 <0.15 11.5 72 <0.02 5.2
WA1-SW17:10 Yes <10 NA <40 <0.02 <0.03 <0.03 <0.03 <0.02 6.1
WA1-SW18:12 Yes 1,450 NA <40 <0.02 0.17 0.8 4.9 NA NA
WA1-SW19:14 Yes 230 NA <40 0.028 0.19 0.82 3.9 <0.02 <5.0
WA1-SW20:6 Yes <10 NA <40 <0.02 <0.03 <0.03 <0.03 NA NA
WA1-SW21:11 Yes 2,750 NA <40 <0.02 0.17 8.5 27.2 NA NA
WA1-SW22:12 Yes 292 NA <40 0.044 0.44 0.71 3.91 <0.02 <5.0
WA1-SW23:10 Yes 18 NA <40 <0.02 <0.03 0.11 0.60 NA NA
WA1-SW24:13 No 1,330 NA <40 0.26 4.9 8.5 50 <0.02 NA
WA1-SW25:11 No 1,050 NA <40 0.052 1.9 2.0 13 0.046 NA
WA1-SW26:13 No 71 NA <40 <0.02 <0.03 <0.03 <0.03 <0.02 NA
WA1-SW27:11 No 830 NA <40 <0.02 <0.03 18 71 NA NA
WA1-SW28:11 Yes 250 NA <40 <0.02 <0.03 0.12 0.91 <0.02 NA
WA1-SW29:11 Yes 790 NA <40 <0.02 0.4 2.7 12.6 NA <5.0
WA1-SW30:5 No <10 NA <40 <0.02 <0.03 <0.03 <0.03 NA NA
WA1-Dup-5 - <10 NA <40 <0.02 <0.03 <0.03 <0.03 NA NA

WA1-SW31:5 Yes <10 NA <40 <0.02 <0.03 <0.03 <0.03 NA NA
WA1-SW32:11 No NA NA NA NA NA NA NA 0.073 NA
WA1-SW33:12 No 129 NA <40 <0.02 <0.03 0.12 0.82 <0.02 NA
WA1-SW34:13 No 2,620 NA <40 0.48 6.7 26.1 172 0.24 NA
WA1-SW35:13 No 31 NA NA 1.2 8.4 2.4 14 <0.02 NA
WA1-SW36:13 No 22 NA NA 0.18 2.4 0.84 5.1 <0.02 NA
WA1-SW37:13 No 37 NA NA 0.19 2.5 1.0 5.9 <0.02 NA
WA1-SW38:14 Yes <10 NA NA 0.02 0.12 0.098 0.58 <0.02 NA
WA1-SW39:12 Yes 28 NA NA 0.026 0.31 0.35 1.9 <0.02 NA
WA1-SW40:10 Yes 628 NA NA <0.02 0.08 2 10 NA NA
WA1-SW41:5 Yes <10 NA <40 <0.02 <0.03 <0.03 <0.03 <0.02 NA
WA1-SW42:13 Yes <10 NA NA 0.026 <0.03 0.17 1.1 <0.02 NA
WA1-SW43:11 Yes 14 NA NA <0.02 <0.03 0.44 3 <0.02 NA
WA1-SW44:12 No NA NA NA NA NA NA NA <0.02 NA
WA1-SW45:11 No NA NA NA NA NA NA NA <0.02 NA
WA1-SW46:11 Yes 14 NA <40 <0.02 0.5 0.23 1.3 <0.02 <5.0
WA1-SW47:5 Yes <10 NA <40 <0.02 <0.03 <0.03 <0.03 <0.02 <5.0
WA1-Dup-7 - <10 NA <40 <0.02 <0.03 <0.03 <0.03 <0.02 <5.0
WA1-B1:16 Yes 12,500 NA <40 0.93 8.76 101 540 NA NA
WA1-B2:16 Yes 11,900 NA <40 0.84 24.2 8.8 84.4 0.53 NA
WA1-B3:16 Yes 11,420 NA <40 0.26 3.54 11.6 57.7 NA <5.0
WA1-B4:16 Yes <10 NA <40 <0.02 <0.03 <0.03 <0.03 NA <5.0
WA1-B5:16 Yes 6,220 NA <40 <0.02 <0.15 0.24 0.74 NA NA
WA1-B6:16 Yes 25,000 NA <40 0.15 0.62 4.27 16.5 NA <5.0
WA1-B7:16 Yes 6,300 NA <40 0.10 0.62 1.53 5.1 NA NA
WA1-B8:16 Yes 8,130 NA <40 0.25 26.7 76.6 335 NA NA
WA1-B9:16 Yes 1,110 NA <40 <0.02 0.28 1.18 10.6 0.14 <5.0
WA1-B10:16 Yes 1,640 NA <40 <0.02 <0.03 0.62 2.4 NA NA
WA1-B11:16 Yes 1,950 NA <40 <0.02 0.16 1.5 7.6 0.34 NA
WA1-B12:16 Yes 936 NA <40 <0.02 <0.03 <0.03 <0.03 NA NA
WA1-Dup-4 - 895 NA <40 0.05 <0.03 <0.03 <0.03 NA NA
WA1-B13:16 Yes <10 NA <40 <0.02 <0.03 <0.03 <0.03 <0.02 <5.0
WA1-B14:16 Yes <10 NA NA <0.02 <0.03 <0.03 <0.03 <0.02 NA
WA1-B15:16 Yes 18 NA <40 <0.02 <0.03 0.06 0.32 <0.02 <5.0
WA1-Dup-6 - 16 NA NA <0.02 <0.03 <0.03 <0.03 NA NA
WA1-B16:16 Yes <10 NA NA <0.02 <0.03 <0.03 <0.03 <0.02 NA
WA1-B17:16 Yes <10 NA NA <0.02 <0.03 <0.03 <0.03 <0.02 <5.0

Characterizaton Samples
WA1-EX1:10 No 395 NA <40 <0.02 <0.15 0.13 0.24 <0.02 NA
WA1-EX2:9 No 97 NA <40 <0.02 <0.15 0.17 <0.15 <0.02 NA
WA1-EX3:10 No 286 NA <40 0.48 0.24 1.67 4.85 <0.02 NA
WA1-EX4:9.5 No 721 NA <40 <0.02 <0.15 0.54 0.63 <0.02 NA
WA1-EX5:13 No 3,160 NA <40 0.04 0.17 3.36 3.72 <0.02 NA
WA1-EX6:14 No 229 NA <40 <0.02 0.17 <0.03 0.59 NA NA
WA1-EX7:12 No 4,190 NA <40 0.046 0.38 0.084 0.77 NA NA
WA1-EX8:11 No 2,350 NA <40 0.023 0.033 6.69 23.7 0.048 NA
WA1-EX9:9 No <10 NA <40 <0.02 <0.03 <0.03 <0.03 0.047 NA

WA1-EX10:11 No 16 NA <40 <0.02 <0.03 0.20 0.93 0.028 NA
Excavated Soil Stockpile

WA1-SP-1 - <10 NA <40 <0.02 <0.15 <0.10 <0.15 <0.02 NA
WA1-SP-2 - <10 NA <40 <0.02 <0.15 <0.10 <0.15 <0.02 NA
WA1-SP-3 - <10 NA <40 <0.02 <0.15 <0.10 <0.15 <0.02 NA
WA1-SP-4 - <10 NA <40 <0.02 <0.15 <0.10 <0.15 <0.02 NA
WA1-SP-5 - <10 NA <40 <0.02 <0.15 <0.10 <0.15 <0.02 NA
WA1-SP-6 - <10 NA <40 <0.02 <0.15 <0.10 <0.15 NA NA
WA1-SP-7 - <10 NA <40 <0.02 <0.15 <0.10 <0.15 NA NA

WA1-UST3-Stock1 - <10 <25 <40 <0.02 <0.03 <0.03 <0.03 <0.02 NA
WA1-UST3-Stock2 - <10 <25 <40 <0.02 <0.03 <0.03 <0.03 NA NA
WA1-UST3-Stock3 - <10 <25 <40 <0.02 <0.03 <0.03 <0.03 NA NA

30 (when 
benzene is 
detected)

2,000 2,000 0.03 7 6 9 0.05 250

(a)  Analyzed for gasoline-range petroleum hydrocarbons (GRPH) using Ecology Method NWTPH-Gx
(b)  Analyzed for diesel-range petroleum hydrocarbons (DRPH) and oil-range petroleum hydrocarbons (ORPH) using Ecology Method NWTPH-Dx extended
(c)  Analyzed for volatile organic compounds (VOCs) using EPA Method 8260C
(d)  Analyzed for lead using EPA Method 7421
B = bottom of excavation soil, SW = sidewall sample, WA = work area, Dup = duplicate sample of proceeding sample, SP = stockpile, UST = underground storage tank
NA = Not analyzed
Bold = Concentration detected, but less than MTCA Method A Soil Cleanup Level for Unrestricted Land Use
Bold and shaded = Concentration greater than MTCA Method A Soil Cleanup Level for Unrestricted Land Use

MTCA Method A Soil Cleanup Level 
for Unrestricted Land Use



Table 9
Summary of Soil Sample Analytical Results for

Work Area 2 (in mg/kg)
Interim Action and Data Gaps Investigation

Whitney's Chevrolet
123 Pioneer Ave

Montesano, Washington

Sample I.D. 
Final 

Performance 
Sample

GRPH(a) DRPH(b) ORPH(b) Benzene(c) Toluene(c) Ethylbenzene(c)
Total 

Xylenes(c)

Tetrachloroethane 
(PCE)(c)

Total 
Lead(d)

Total 
Naphthalenes(e)

Performance Samples
WA2-SW1:4 Yes <10 43 <40 <0.02 <0.03 <0.03 <0.03 NA NA NA
WA2-SW2:9 Yes <10 <25 <40 <0.02 <0.03 <0.03 <0.03 <0.02 5.3 <0.03

WA2-SW3:10 Yes 10 <25 <40 <0.02 <0.03 <0.03 0.25 <0.02 <5.0 <0.03
WA2-SW4:9 Yes <10 <25 <40 <0.02 <0.03 <0.03 <0.03 NA 6.1 <0.03
WA2-SW5:9 Yes <10 <25 <40 <0.02 <0.03 <0.03 <0.03 NA 36 <0.03
WA2-B1:12 Yes 13 <25 <40 <0.02 0.095 0.14 1.2 <0.02 <5.0 <0.03
WA2-Dup-1 - <10 <25 <40 <0.02 0.069 0.095 0.75 <0.02 <5.0 <0.03

Exploratory Samples
WA2-EX1:10 No 526 NA NA <0.02 0.08 1.7 12 <0.02 NA NA
WA2-EX2:10 No <10 <25 <40 <0.02 <0.15 <0.03 <0.03 <0.02 103 <0.03

Excavated Soil Stockpile
WA2-UST4-Stock1 - <10 <25 <40 <0.02 <0.03 <0.03 <0.03 <0.02 7.3 <0.03
WA2-UST4-Stock2 - <10 <25 <40 <0.02 <0.03 <0.03 <0.03 NA NA NA
WA2-UST4-Stock3 - <10 <25 <40 <0.02 <0.03 <0.03 <0.03 NA NA NA

30 (when 
benzene is 
detected)

2,000 2,000 0.03 7 6 9 0.05 250 5

Notes:
(a)  Analyzed for gasoline-range petroleum hydrocarbons (GRPH) using Ecology Method NWTPH-Gx
(b)  Analyzed for diesel-range petroleum hydrocarbons (DRPH) and oil-range petroleum hydrocarbons (ORPH) using Ecology Method NWTPH-Dx extended
(c)  Analyzed for volatile organic compounds (VOCs) using EPA Method 8260C
(d)  Analyzed for lead using EPA Method 7421
(e)  Analyzed for Total Naphthalenes by Spectra Laboratories using EPA Method 8270.
PCE = Tetrachlorethene
B = bottom of excavation soil, SW = sidewall soil sample, WA = work area, Dup = duplicate sample of proceeding sample, UST = underground storage tank
NA = Not analyzed
Bold = Concentration detected, but less than MTCA Method A Soil Cleanup Level for Unrestricted Land Use
Bold and shaded = Concentration greater than MTCA Method A Soil Cleanup Level for Unrestricted Land Use

MTCA Method A Soil Cleanup Level 
for Unrestricted Land Use 



Table 10
Summary of Soil Sample Analytical Results for

Work Area 3 (in mg/kg)
Interim Action and Data Gaps Investigation

Whitney's Chevrolet
123 Pioneer Ave

Montesano, Washington

Sample I.D. 
Final 

Performance 
Sample

GRPH(a) DRPH(b) ORPH(b) Benzene(c) Toluene(c) Ethylbenzene(c)
Total 

Xylenes(c) PCE(c)
Total 

Lead(d)

Total 
Naphthalenes(c) PCBs(e) c-PAHs(f)

Performance Samples
SW3-SW1:4 Yes <10 <25 <40 <0.02 <0.15 <0.10 <0.15 NA NA NA NA NA
WA3-SW2:9 Yes <10 <25 240 <0.02 <0.15 <0.10 <0.15 <0.02 <5.0 <0.15 NA NA

WA3-SW3:9.5 Yes <10 <25 1,010 <0.02 <0.15 <0.10 <0.15 <0.02 <5.0 <0.15 NA NA
WA3-SW4:9 Yes <10 <25 490 <0.02 <0.15 <0.10 <0.15 NA NA NA NA NA
WA3-Dup-1 - <10 <25 540 <0.02 <0.15 <0.10 <0.15 NA NA NA NA NA
WA3-SW5:8 Yes <10 <25 530 <0.02 <0.15 <0.10 <0.15 <0.02 <5.0 <0.15 NA NA
WA3-SW6:5 Yes <10 <25 3,970 <0.02 <0.15 <0.10 <0.15 NA NA NA NA NA
WA3-SW7:5 Yes <10 <25 12,800 <0.02 <0.15 <0.10 <0.15 NA NA NA NA NA
WA3-SW8:5 Yes 975 <25 96,000 0.17 6.74 3.98 22.6 NA NA NA NA NA

WA3-SW9:8.5 Yes 25 <25 3,360 <0.02 <0.15 <0.10 0.17 0.038 <5.0 <0.15 NA NA
WA3-B1:10.5 Yes 81 <25 2,520 0.067 0.12 0.38 1.86 <0.02 6.27 1.03 NA NA

WA3-B2:9.5 Yes 104 <25 4,660 <0.02 <0.15 0.2 0.98 <0.02 <5.0 1.00 <0.02
Benz(a)anthracene = 

0.121, ND for all 
others

WA3-B3:10.5 Yes 73 <25 3,680 0.068 <0.15 0.53 2.56 NA NA NA NA NA
Exploratory Samples

WA3-EX1:9 No 21 <25 <40 <0.02 <0.15 <0.10 <0.15 <0.02 <5.0 <0.15 <0.02 <0.07 for all 
compounds

30 (when 
benzene is 
detected)

2,000 2,000 0.03 7 6 9 0.05 250 5 1 Benz(a)anthracene 
= NE

(a)  Analyzed for gasoline-range petroleum hydrocarbons (GRPH) using Ecology Method NWTPH-Gx
(b)  Analyzed for diesel-range petroleum hydrocarbons (DRPH) and oil-range petroleum hydrocarbons (ORPH) using Ecology Method NWTPH-Dx extended
(c)  Analyzed for volatile organic compounds (VOCs) using EPA Method 8260C
(d)  Analyzed for lead using EPA Method 7421
(e)  Analyzed for polyclorinated biphenyls (PCBs) using EPA Method 8082
(f)  Analyzed for carcinigen polyaromatic hydrocarbons (cPAHs) using EPA Method 8270 (SIM)
B = bottom of excavation soil, SW = sidewall soil sample, WA = work area, Dup = duplicate sample of proceeding sample
NA = Not analyzed
NE = No MTCA Method A soil cleanup level for unrestricted land use established
ND = Non-detect - no analyte concentrations detected above laboratory detection limits for the method used
Bold = Concentration detected, but less than MTCA Method A Soil Cleanup Level for Unrestricted Land Use
Bold and shaded = Concentration greater than MTCA Method A Soil Cleanup Level for Unrestricted Land Use

MTCA Method A Soil Cleanup 
Level for Unrestricted Land Use 



Table 11
Summary of Soil Sample Analytical Results for

Work Area 4 (in mg/kg)
Interim Action and Data Gaps Investigation

Whitney's Chevrolet
123 Pioneer Ave

Montesano, Washington

Sample I.D. 
Final 

Performance 
Sample

GRPH(a) DRPH(b) ORPH(b) Benzene(c) Toluene(c) Ethylbenzene(c)
Total 

Xylenes(c) PCE(c)
Total 

Lead(d)

Total 
Naphthalenes(c)

Performance Samples
WA4-SW1:6.5 Yes <10 <25 <40 <0.02 <0.03 <0.03 <0.03 <0.02 21 <0.03
WA4-SW2:6.5 Yes <10 <25 <40 <0.02 <0.03 <0.03 <0.03 <0.02 NA NA
WA4-SW3:6.5 Yes <10 <25 <40 <0.02 <0.03 <0.03 <0.03 <0.02 NA NA
WA4-SW4:7 Yes <10 <25 <40 <0.02 <0.03 <0.03 <0.03 <0.02 NA NA
WA4-SW5:4 Yes <10 <25 <40 <0.02 <0.03 <0.03 <0.03 <0.02 NA NA
WA4-B1:8 Yes <10 <25 <40 <0.02 <0.03 <0.03 <0.03 <0.02 <5.0 <0.03

WA4-Dup-1 - <10 <25 <40 <0.02 <0.03 <0.03 <0.03 NA NA NA
Excavated Soil Stockpile

WA4-SP-1 - <10 <25 <40 <0.02 <0.03 <0.03 <0.03 <0.02 NA NA
WA4-SP-2 - <10 <25 <40 <0.02 <0.03 <0.03 <0.03 NA NA NA
WA4-SP-3 - <10 <25 <40 <0.02 <0.03 <0.03 <0.03 NA NA NA

30 (when 
benzene is 
detected)

2,000 2,000 0.03 7 6 9 0.05 250 5

Notes:
(a)  Analyzed for gasoline-range petroleum hydrocarbons (GRPH) using Ecology Method NWTPH-Gx
(b)  Analyzed for diesel-range petroleum hydrocarbons (DRPH) and oil-range petroleum hydrocarbons (ORPH) using Ecology Method NWTPH-Dx extended
(c)  Analyzed for volatile organic compounds (VOCs) using EPA Method 8260C
(d)  Analyzed for lead using EPA Method 7421
B = bottom of excavation soil, SW = sidewall soil sample, WA = work area, Dup = duplicate sample of proceeding sample, SP = soil pile
PCE = Tetrachloroethane
NA = Not analyzed
Bold = Concentration detected, but less than MTCA Method A Soil Cleanup Level for Unrestricted Land Use
Bold and shaded = Concentration greater than MTCA Method A Soil Cleanup Level for Unrestricted Land Use

MTCA Method A Soil Cleanup 
Level for Unrestricted Land Use 



Interim Action and Data Gaps Investigation
Whitney's Chevrolet

123 Pioneer Ave
Montesano, Washington

Well ID
PVC Casing 
Elevation(a)

Ground 
Elevation Date Depth to 

Water
Water Table 

Elevation

Monitoring Wells Associated With Whitney's Chevrolet Site
7/1/08 15.11 24.73

12/14/09 14.13 25.71
1/18/10 12.98 26.86

WCMW-1R 40.07 40.46 10/31/11 15.62 24.45
7/1/08 16.42 24.00

12/14/09 15.42 25.00
1/18/10 14.46 25.96
10/31/11 0.01' LNAPL --
7/1/08 16.26 23.67

12/14/09 15.27 24.66
1/18/10 14.36 25.57
10/31/11 16.53 23.40
7/1/08 16.18 22.77

12/14/09 15.62 23.33
1/18/10 15.98 22.97
10/31/11 16.08 22.87
7/1/08 15.18 22.55

12/14/09 13.90 23.83
1/18/10 13.01 24.72
10/31/11 14.98 22.75
7/1/08 15.73 23.07

12/14/09 14.76 24.04
1/18/10 13.88 24.92
10/31/11 15.91 22.89

WCMW-7 39.85 40.31 10/31/11 15.21 24.64
WCMW-8 40.70 41.14 10/31/11 15.91 24.79
WCMW-9 40.86 41.33 10/31/11 15.66 25.20
WCMW-10 40.82 41.31 10/31/11 15.90 24.92

12/14/09 15.89 23.42
1/18/10 14.76 24.55
10/31/11 17.08 22.23
12/14/09 14.31 23.86
1/18/10 13.45 24.72
10/31/11 0.05' LNAPL --
12/14/09 14.53 22.68
1/18/10 13.93 23.28
10/31/11 15.61 21.60
12/14/09 15.09 21.67
1/18/10 14.53 22.23
10/31/11 Sheen LNAPL --
12/14/09 15.97 21.84
1/18/10 15.42 22.39
10/31/11 16.79 21.02
12/14/09 16.73 23.42
1/18/10 16.17 23.98
10/31/11 17.50 22.65
12/14/09 13.28 22.89
1/18/10 12.53 23.64
10/31/11 15.21 20.96
12/14/09 13.98 21.83
1/18/10 13.39 22.42
10/31/11 16.78 19.03
12/14/09 14.38 21.46
1/18/10 13.82 22.02
11/1/11 0.55' LNAPL --

12/14/09 13.55 21.41
1/18/10 13.00 21.96
11/1/11 14.34 20.62

KBMW-11 35.01 35.46 10/31/11 14.72 20.29
KBMW-12 34.16 34.55 10/31/11 13.94 20.22

12/14/09 15.03 25.79
1/18/10 13.96 26.86
10/31/11 16.30 24.52
12/14/09 14.07 21.52
1/18/10 13.54 22.05
10/31/11 14.86 20.73

Monitoring Wells Associated With Tony's Short Stop Site (315 South Main Street, Montesano, WA)
TSSMW-1 32.33 32.42 1/18/10 10.62 21.71
TSSMW-2 31.94 32.55 1/18/10 10.56 21.38
TSSMW-3 32.87 33.41 1/18/10 11.40 21.47
TSSMW-4 31.07 31.54 1/18/10 0.08' LNAPL --
TSSMW-5 32.63 33.07 1/18/10 11.16 21.47
TSSMW-6 33.97 34.24 1/18/10 12.31 21.66

1/18/10 13.23 21.81
10/31/11 15.57 19.47
1/18/10 13.02 21.50
10/31/11 14.31 20.21
1/18/10 13.38 21.98
11/1/11 14.75 20.61

TSSMW-10 -- 31.49 1/18/10 -- --
TSSMW-11 30.03 30.27 1/18/10 9.07 20.96

1/18/10 11.55 21.43
10/31/11 13.94 19.04

TSSMW-13 34.80 35.12 1/18/10 13.34 21.46

(a) Measurement collected from the north side of the well casing
Survey of WCMW-1 through WCMW-6 completed July 3, 2008 by Duane Hartman & Associates (DHA) 
Survey of KBMW-1 through KBMW-10, ESMW-1 and ESMW-7 completed December 14, 2009 by DHA
Survey of TSS1 through TSS13 completed January 18, 2010 by DHA
Survey of WCMW-1R, WCMW-7 through WCMW-10, KBMW-11, and KBMW-12 completed on November 14, 2011 by DHA
TSSMW-10 was not accessible at the time of the survey. Therefore, vertical data was not obtained. 
Coordinate System and Zone:  Washington State Plane, North Zone coordinates
Horizontal Datum:  NAD 83(91) US feet (horizontal accuracy: 0.1')
Vertical Datum:  NAVD'88 (vertical accuracy 0.01')
TSSMW prefix indicates data was obtained from wells pertaining to the Tony's Short Stop site. 

37.21

KBMW-4 36.76

KBMW-5 37.81

36.17

Table 12
Summary of Depth to Water and Ground Water Elevation Data For

Whitney's Chevrolet and Tony's Short Stop Sites

KBMW-1

39.84 40.41

39.30

38.25

39.32

WCMW-2

WCMW-1

WCMW-4 38.95

WCMW-5 37.73

WCMW-6 38.80

39.69

KBMW-9 35.84 36.27

40.52

KBMW-7

KBMW-2 38.17

39.31

KBMW-3

35.59 36.05

TSSMW-7

TSSMW-8 34.52

38.48

37.68

37.29

38.17

40.82

KBMW-8 35.81 36.05

KBMW-6 40.15

36.54

KBMW-10 34.96 35.42

ESMW-1

TSSMW-9

40.42 40.88

WCMW-3 39.93 40.38

TSSMW-12 32.98 33.45

35.36 35.77

41.24

34.81

35.04 35.49

ESMW-7



 
 

 
  

 
 
 
 
 
 
 
 
 
 
 

Figures 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



MONTESANO, WASHINGTON

DDRRAAWWNN  BBYY
1 of 1

WHITNEY'S CHEVROLET, INC.

SSHHEEEETT

PPRROOJJEECCTT

PPRREEPPAARREEDD
FFOORR

FIGURE 1

GENERAL VICINITY MAP

51201.8

MMM

KEY:

RREEVVIIEEWWEEDD  BBYY
ELC

DDAATTEE
01/06/12

LLOOCCAATTIIOONN

SCALE: 1: 24,000

295 NE Gilman Boulevard, Suite 201
Issaquah, Washington 98027

nn

SSIITTEE

MONTESANO, WASH.
1983; REVISED 1986

SOURCE: USGS 7.5 MINUTE QUADRANGLE
(TOPOGRAPHIC)

CENTRAL PARK, WASH.
1983; REVISED 1986

WYNOOCHEE VALLEY SW, WASH.
1987; REVISED 1990

PRICES PEAK, WASHINGTON
1987; REVISED 1990



M
O

N
TE

S
A

N
O

, W
A

S
H

IN
G

TO
N

DD
RR

AAWW
NN

  BB
YY

1 
of

 1

W
H

IT
N

E
Y

'S
 C

H
E

V
R

O
LE

T,
 IN

C
.

12
3 

W
ES

T 
PI

O
N

EE
R

 A
V

E
N

U
E

SSHH
EEEE

TT

PPRR
OO

JJEE
CC

TT

PPRR
EEPP

AA
RR

EEDD
FFOO

RR

FI
G

U
R

E 
2

S
IT

E
 R

E
P

R
E

S
E

N
TA

TI
O

N
 W

IT
H

 S
IT

E
 B

O
U

N
D

A
R

Y
A

N
D

 M
O

N
IT

O
R

IN
G

 W
E

LL
 L

O
C

AT
IO

N
S

51
20

1.
8

M
M

M
RR

EEVV
IIEE

WW
EEDD

  BB
YY

EL
C

DD
AATT

EE
01

/0
6/

12

LLOO
CC

AATT
IIOO

NN

29
5 

N
E

 G
ilm

an
 B

ou
lev

ar
d,

 S
ui

te 
20

1
Is

sa
qu

ah
, W

as
hi

ng
to

n 
98

02
7

SC
AL

E:
 1

" =
 5

0'

0
12

.5
25

50

nn

PARKING

SI
D

EW
AL

K

SI
D

EW
AL

K
SIDEWALK

KKBBMMWW--66

PARCEL NO. 072000200301

PARCEL NO. 072000200302

PARCEL NO. 072000200500

PARCEL NO. 072000200100

PARCEL NO.
072000201101

PARCEL NO. 072000200500

PARCEL NO.
072000200500

EESSMMWW--11

POST OFFICE

DISPENSER
ISLANDS

COUNTRY TYME

BEE HIVE
RESTAURANT

EL RANCHO RESTAURANTRESTAURANTREALTY OFFICE
FORMER WHITNEY

REPAIR SHOPCITY PARK

SSTTEERRLLIINNGG  SSAAVVIINNGGSS
BBAANNKK

WWHHIITTNNEEYY  CCHHEEVVRROOLLEETT
FFAACCIILLIITTYY

CCHHAARRLLIIEE''SS
BBAARR

PARKING

PARKING

MONTESANO LIQUOR & WINE

PARKS & ASSOCIATES
REALTY

BARBER SHOP

VACANT OFFICE SPACE

WEST PIONEER AVENUE

SO
U

TH
 M

AI
N

 S
TR

EE
T

SO
U

TH
  

FI
R

ST
 S

TR
EE

T

WEST WYNOOCHE AVENUE

DRIVE THRU

SIDEWALK

TO
N

Y'S

SH
O

R
T STO

P

VVFFWW  ##22445555

BARBER SUBWAY

TOTAL IMAGE SALON

WWCCMMWW--11

TTSSSSMMWW--99

TTSSSSMMWW--77

TTSSSSMMWW--66

TTSSSSMMWW--1100**

TTSSSSMMWW--22

TTSSSSMMWW--1111

TTSSSSMMWW--11

TTSSSSMMWW--33

TTSSSSMMWW--1122

TTSSSSMMWW--1133

WWCCMMWW--22

KKBBMMWW--44

KKBBMMWW--99

WWCCMMWW--55

KKBBMMWW--11

TTSSSSMMWW--55

TTSSSSMMWW--44

TTSSSSMMWW--88

KKBBMMWW--55

KKBBMMWW--88

EESSMMWW--77

WWCCMMWW--33
KKBBMMWW--22

KKBBMMWW--33

KKBBMMWW--77

SIDEWALK

SIDEWALK

WWCCMMWW--66

KKBBMMWW--1100

WWCCMMWW--44

UUSSTT--66

UUSSTT--55UUSSTT--44

UU
SSTT

--33
UU

SSTT
--22UU

SSTT
--11

WWCCMMWW--11RR

WWCCMMWW--99

WWCCMMWW--88

WWCCMMWW--77

WWCCMMWW--1100

KKBBMMWW--1111

KKBBMMWW--1122

UUSSTT--77

SI
D

EW
AL

K

SI
D

EW
AL

K

SIDEWALK

SIDEWALK

SIDEWALK

G
R

O
U

N
D

 W
AT

E
R

 M
O

N
IT

O
R

IN
G

 W
E

LL
 A

S
S

O
C

IA
TE

D
 W

IT
H

 W
H

IT
N

E
Y 

C
H

E
V

R
O

LE
T 

SI
TE

G
R

O
U

N
D

 W
AT

E
R

 M
O

N
IT

O
R

IN
G

 W
E

LL
 A

S
S

O
C

IA
TE

D
 W

IT
H

 T
O

N
Y

'S
 S

H
O

R
T 

S
TO

P
 S

IT
E

A
P

P
R

O
X

IM
AT

E
 P

A
R

C
E

L 
B

O
U

N
D

A
R

Y

U
N

D
E

R
G

R
O

U
N

D
 S

TO
R

A
G

E
 T

A
N

K
 L

O
C

AT
IO

N

A
P

P
R

O
X

IM
AT

E
 B

O
U

N
D

A
R

Y
 O

F 
W

H
IT

N
E

Y
'S

 C
H

EV
R

O
LE

T 
S

IT
E

N
E

W
LY

 IN
S

TA
LL

E
D

 G
R

O
U

N
D

 W
AT

E
R

 M
O

N
IT

O
R

IN
G

 W
E

LL



MONTESANO, WASHINGTON

DDRRAAWWNN  BBYY
1 of 1

WHITNEY'S CHEVROLET, INC.

123 WEST PIONEER AVENUE

SSHHEEEETT

PPRROOJJEECCTT

PPRREEPPAARREEDD
FFOORR

FIGURE 3

SITE PLAN WITH
INTERIM ACTION WORK AREAS

AND UST LOCATIONS

51201.8

MMM
RREEVVIIEEWWEEDD  BBYY

ELC
DDAATTEE

01/06/12

LLOOCCAATTIIOONN

295 NE Gilman Boulevard, Suite 201
Issaquah, Washington 98027

nn

EXISTING UST LOCATION

SCALE: 1" = 30'

0 15 30

EXISTING GROUND WATER MONITOR WELL LOCATION

APPROXIMATE PARCEL BOUNDARY

SO
U

TH
  

FI
R

ST
 S

TR
EE

T
UST-2

5,000-GALLON

WCMW-4

WCMW-1

UST-4
2,000-GALLON

UST-6
1,000-GALLON

SIDEWALK

US POST
OFFICE

PARK

WCMW-3

WCMW-6

WEST PIONEER AVENUE

WCMW-5

WCMW-2

AL
LE

Y

WHITNEY
CHEVROLET

FACILITY

PARCEL NO.
072000201101

PARCEL NO.
072000200500

UST-5
1,600-GALLON

WWOORRKK  AARREEAA  22 WWOORRKK  AARREEAA  33

WWOORRKK  AARREEAA  44

WWOORRKK  AARREEAA  11

UST-3
5,500-GALLON

UST-1
12,000 GALLON

UST-7
APPROXIMATELY

350-GALLON
ABANDONED UST

WCMW-1R

WCMW-9

WCMW-8

WCMW-7

WCMW-10

SIDEWALK



MONTESANO, WASHINGTON

DDRRAAWWNN  BBYY
1 of 1

WHITNEY'S CHEVROLET, INC.

124 WEST PIONEER AVENUE 

SSHHEEEETT

PPRROOJJEECCTT

PPRREEPPAARREEDD
FFOORR

FIGURE 4
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TTSSSSMMWW--55

TTSSSSMMWW--44

TTSSSSMMWW--88

KKBBMMWW--55

KKBBMMWW--88

EESSMMWW--77

WWCCMMWW--33
KKBBMMWW--22

KKBBMMWW--33

KKBBMMWW--77WWCCMMWW--66

KKBBMMWW--1100

WWCCMMWW--44

UUSSTT--66

UUSSTT--55UUSSTT--44

UU
SSTT

--33
UU
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SSTT
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WWCCMMWW--11RR
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WWCCMMWW--1100
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WCMW-1
DATE 12/13/09 1/19/10

B 77..99 111177
T 84.4 125
E 58.6 134
X 816 11,,333300

PCE 2244..66 3355
GRPH 99,,660000 55,,004400

WCMW-1R
DATE 11/2/11

T 1.2
E 2.6
X 30.2

PCE 1.5
GRPH 750

WCMW-2
DATE 12/12/09 1/19/10 10/31/11

B 11,,002200 22,,449900

LLNNAAPPLL  
((00..1100  FFTT))

T 44,,335500 1144,,770000
E 11,,997700 66,,449900
X 1100,,000000 2299,,550000

PCE 2233..77 4411..99
GRPH 5522,,000000 4411,,440000

WCMW-3
DATE 12/12/09 1/19/10 11/2/11

B 557755 22,,337700 339944
T 22,,119900 1111,,000000 22,,998800
E 118 44,,771100 11,,776600
X 66,,445500 2233,,440000 88,,881100

PCE 2277..11 2255..55 1144..99
GRPH 4411,,000000 2266,,330000 3377,,880000

WCMW-4
DATE 12/13/09 1/19/10 11/1/11

B 111155 116677 1133..11
T 22,,004400 33,,333300 236
E 266 11,,666600 385
X 55,,446600 88,,115500 11,,773300

PCE 2244 2277..55 2211..11
GRPH 2266,,000000 1166,,990000 77,,995500

WCMW-5
DATE 12/13/09 1/19/10 11/1/11

B 226677 559933 5511..44
T 274 11,,229900 176
E 39.7 11,,007700 278
X 11,,444400 44,,996600 830

PCE 1133..77 1144..44 4.7
GRPH 77,,990000 66,,889900 44,,335500

WCMW-6
DATE 12/13/09 1/19/10 10/31/11
PCE 4.7 3.5 / 4 <1.0

WCMW-7
DATE 10/31/11
PCE 1.3

WCMW-8
DATE 10/31/11
PCE 2.1

WCMW-9
DATE 10/31/11
PCE 1.5

WCMW-10
10/31/11

ND

KBMW-1
DATE 12/13/09 1/18/10 11/1/11

B <1.0 99..88 <1.0
PCE 99..33 99..88 <1.0

KBMW-2
DATE 12/13/09 1/18/10 10/31/11

B 555533 770099

LLNNAAPPLL  
((00..0055  FFTT))

T 55,,775500 88,,331100
E <1.0 22,,220000
X 88,,111100 1100,,330000

PCE 99..22 <1.0
GRPH 3388,,000000 2277,,550000

KBMW-3
DATE 12/13/09 1/18/10 11/2/11

B 1100 1100..99 66..33
T 3.5 9.1 1.2
E <1.0 <1.0 12.3
X 3.8 4.2 15.2

GRPH 200 160 657

KBMW-4
DATE 12/13/09 1/19/10 10/31/11

B 227799 556655

LLNNAAPPLL  
((SSHHEEEENN))

T 431 11,,114400
E 11,,339900 11,,880000
X 44,,334400 66,,330000

PCE 4.2 <1.0

GRPH 2244,,000000 2255,,440000

KBMW-5
DATE 12/13/09 1/18/10 11/2/11

ND

KBMW-6
DATE 12/13/09 1/18/10 11/2/11

ND

KBMW-7
DATE 12/13/09 1/19/10 11/1/11

B 1111..66 88..55 2200..66
T 4.1 13 20.3
E <1.0 146 98.6
X 13.1 352 287

PCE 99..11 66..88 4.7
GRPH 800 11,,009900 11,,009900

KBMW-8
DATE 12/13/09 1/19/10 11/1/11

B 6644..55 2211..88 1199..99
T 20.8 48.4 5
E 6.8 19.5 108
X 262 76.2 66.3

PCE 4.5 3.9 <1.0
GRPH 44,,000000 223 11,,999900

KBMW-9
DATE 12/14/09 1/18/10 11/1/11

B 551166 777788

LLNNAAPPLL  
((00..5555  FFTT))

T 33,,885500 66,,229900
E 11,,990000 33,,776600
X 99,,110000 1177,,000000

PCE 1.8 2

GRPH 3377,,000000 2244,,990000

KBMW-10
DATE 12/14/09 1/18/10 11/1/11
PCE 55..99 4.2 2.4

KBMW-11
11/1/11

ND

KBMW-12
DATE 11/1/11

B 11,,447700
T 33,,778800
E 22,,229900
X 99,,221100

GRPH 4499,,000000

ESMW-1
DATE 12/13/09 1/19/10 10/31/11

B 1111..33 1100..99 66..22
T 8.2 10.4 4.3
E 1.1 3.5 28.2
X 29.6 32.2 37.1

GRPH 800 695 11,,330000

ESMW-7
DATE 12/13/09 1/19/10 11/1/11

B 7766..55 112277 113355
T 30.2 39.5 31.4
E 5.1 292 520
X 680 649 645

PCE 66..44 <1 <1.0
GRPH 33,,660000 11,,999900 55,,880000

TSSMW-2
DATE 1/18/10

B 2222,,330000
T 6666,,770000
E 1100,,770000
X 4477,,660000

GRPH 9922,,110000

TSSMW-4
1/18/10
LLNNAAPPLL

TSSMW-5
1/18/10

ND

TSSMW-6
DATE 1/18/10
PCE 4.4

TSSMW-7
DATE 1/18/10 11/1/11

B 2.3 4.1
E 1.4 3.2
X 17 3.3

PCE 2 1.2
GRPH 107 315

TSSMW-8
DATE 1/18/10 11/1/11

B 1.4 4.9
E 9.3 2.1

GRPH 125 150

TSSMW-12
11/1/11

ND

TSSMW-9
DATE 1/18/10 11/1/11

B 117733 6699..88
T 82 45.5
E 97.5 244
X 11,,119900 616

GRPH 11,,770000 11,,331100
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KBMW-9 CCLLEEAANNUUPP  
LLEEVVEELLDATE 12/14/09 1/18/10 11/1/11

B 551166 777788

LLNNAAPPLL

55
T 33,,885500 66,,229900 11,,000000
E 11,,990000 33,,776600 770000
X 99,,110000 1177,,000000 11,,000000

PCE 1.8 2 55
GRPH 3377,,000000 2244,,990000 880000  //  11,,000000
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MONITORING WELL IDENTIFICATION

DETECTED COMPOUNDS (IN !g/L), 
BOLD CONCENTRATION 
INDICATES EXCEEDANCE OF MTCA 
METHOD A CLEANUP LEVEL

ND - INDICATES NO COCs WERE DETECTED ABOVE METHOD DETECTION LIMITS

LNAPL - LIGHT NON-AQUEOUS 
PHASE LIQUIDS 

N
E

W
LY

 IN
S

TA
LL

E
D

 G
R

O
U

N
D

 W
AT

E
R

 M
O

N
IT

O
R

IN
G

 W
E

LL
 



M
O

N
TE

S
A

N
O

, W
A

S
H

IN
G

TO
N

DD
RR

AAWW
NN

  BB
YY

1 
of

 1

W
H

IT
N

E
Y

'S
 C

H
E

V
R

O
LE

T,
 IN

C
.

SSHH
EEEE

TT

PPRR
OO

JJEE
CC

TT

PPRR
EEPP

AA
RR

EEDD
FFOO

RR

FI
G

U
R

E 
14

G
R

P
H

 I
S

O
C

O
N

C
E

N
TR

AT
IO

N
 C

O
N

TO
U

R
S 

FO
R

O
C

O
TO

B
E

R
/N

O
V

E
M

B
E

R
 2

01
1 

(IN
 !

g/
L)

51
20

1.
8

M
M

M
RR

EEVV
IIEE

WW
EEDD

  BB
YY

EL
C

DD
AATT

EE
01

/0
6/

12

LLOO
CC

AATT
IIOO

NN

29
5 

N
E

 G
ilm

an
 B

ou
lev

ar
d,

 S
ui

te 
20

1
Is

sa
qu

ah
, W

as
hi

ng
to

n 
98

02
7

G
R

O
U

N
D

 W
AT

E
R

 M
O

N
IT

O
R

IN
G

 W
E

LL
 A

S
S

O
C

IA
TE

D
 W

IT
H

 W
H

IT
N

E
Y 

C
H

E
V

R
O

LE
T 

SI
TE

SC
AL

E:
 1

" =
 4

0'

0
10

20
40

nn

G
R

O
U

N
D

 W
AT

E
R

 M
O

N
IT

O
R

IN
G

 W
E

LL
 A

S
S

O
C

IA
TE

D
 W

IT
H

 T
O

N
Y

'S
 S

H
O

R
T 

S
TO

P
 S

IT
E

KKBBMMWW--66

EESSMMWW--11

WWCCMMWW--11

TTSSSSMMWW--99

TTSSSSMMWW--77

TTSSSSMMWW--66

TTSSSSMMWW--1100**

TTSSSSMMWW--22

TTSSSSMMWW--1111

TTSSSSMMWW--11

TTSSSSMMWW--33

TTSSSSMMWW--1122

TTSSSSMMWW--1133

WWCCMMWW--22

KKBBMMWW--44

KKBBMMWW--99

WWCCMMWW--55

KKBBMMWW--11

TTSSSSMMWW--55

TTSSSSMMWW--44

TTSSSSMMWW--88

KKBBMMWW--55

KKBBMMWW--88

EESSMMWW--77

WWCCMMWW--33
KKBBMMWW--22

KKBBMMWW--33

KKBBMMWW--77WWCCMMWW--66

KKBBMMWW--1100

WWCCMMWW--44

UUSSTT--66

UUSSTT--55UUSSTT--44

UU
SSTT

--33
UU

SSTT
--22UU

SSTT
--11

WWCCMMWW--11RR

WWCCMMWW--99

WWCCMMWW--88

WWCCMMWW--77

WWCCMMWW--1100

KKBBMMWW--1111

KKBBMMWW--1122

(ND)

(ND)

(ND)

(ND)

(ND)

(ND)

(ND)

(ND)
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Soil Boring Logs with As-built Well Diagrams 

 
 
  



Boring/Well Designation:
Client: Site Representation:

Logged By:

Date of Drilling:

Site Address:

Drilling Contractor:

Drill Rig:

Method:

Borehole:

Project No.:

SAMPLESUBSURFACE PROFILE

Depth

0

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

Log
USCS
Code

DESCRIPTION
Type

In
te

rv
a
l

R
e
c
o
v
e
ry Blows per 6" Sample

PID
(ppm)

Sheen
Well
Data

Comments

WCMW-1R
Whitney's Chevrolet

E. Caddey, L.G.

10/24/11

123 Pioneer Avenue, Montesano, WA

Cascade Drilling

Limited Access-Track Mounted

HSA

8"

SW

SP

Ground Surface

Asphalt

Well-graded Sand with Gravel
Mostly fine to coarse sand with little gravel 
(compacted backfill)

Poorly-graded Sand with Gravel
Grey; wet; mostly medium to coarse sand 
with little gravel

 SS   5-12-35   WCMW-1R:16.5 190 No

Traffic rated well 
monument

Concrete grout

2" Schedule 40 
blank PVC

Hydrated 
bentonite chips

0.010" slot screen 
schedule 40 PVC, 
2"

#2/12 Silica sand 
pack

Strong petroleum 
"gas" odors

Ground water at 
16.5'

51201.8



Boring/Well Designation:
Client: Site Representation:

Logged By:

Date of Drilling:

Site Address:

Drilling Contractor:

Drill Rig:

Method:

Borehole:

Project No.:

SAMPLESUBSURFACE PROFILE

Depth

19

20

21

22

23

24

25

26

27

28

29

30

31

32

33

34

35

36

Log
USCS
Code

DESCRIPTION
Type

In
te

rv
a
l

R
e
c
o
v
e
ry Blows per 6" Sample

PID
(ppm)

Sheen
Well
Data

Comments

WCMW-1R
Whitney's Chevrolet

E. Caddey, L.G.

10/24/11

123 Pioneer Avenue, Montesano, WA

Cascade Drilling

Limited Access-Track Mounted

HSA

8"

SP

SP

End of Borehole

 SS 

 SS 

  50 per 6" 

  12, 50 per 6" 

  WCMW-1R:20 

  WCMW1R-25 

32

15

No

No

No petroleum 
odors

0.010" slot screen 
schedule 40 PVC, 
2"

#2/12 Silica sand 
pack

End cap

51201.8



Boring/Well Designation:
Client: Site Representation:

Logged By:

Date of Drilling:

Site Address:

Drilling Contractor:

Drill Rig:

Method:

Borehole:

Project No.:

SAMPLESUBSURFACE PROFILE

Depth

0

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

Log
USCS
Code

DESCRIPTION
Type

In
te

rv
a
l

R
e
c
o
v
e
ry Blows per 6" Sample

PID
(ppm)

Sheen
Well
Data

Comments

WCMW-7
Whitney's Chevrolet

E. Caddey, L.G.

10/25/11

123 Pioneer Avenue, Montesano, WA

Cascade Drilling

CME-75

HSA

8"

SW

SP

SM

CL

SP

Ground Surface

Asphalt

Poorly-graded Sand
Brown; mostly medium to coarse sand with 
little gravel; road fill

Poorly-graded Sand
Brown; damp; Mostly medium to coarse 
sand with little gravel and some clay; no 
odor

Silty Sand
Grey; damp; mostly fine to medium sand 
with some silt

Lean Clay with Sand
Grey; damp; clay with sand

Poorly-graded Sand
Grey; damp; mostly medium to coarse 
sand with little gravel

 SS 

 SS 

 SS 

  3-3-3 

  3-4-4 

  18-17-18 

   

  WCMW-7:9 

  WCMW-7:14 

0

54

0

Traffic rated well 
monument

Cement grout

2" Schedule 40 
blank PVC

Hydrated 
bentonite chips

Slight to medium 
petroleum odors

2" 0.010" slot 
screen schedule 
40 PVC

#2/12 Silica sand 
pack

51201.8



Boring/Well Designation:
Client: Site Representation:

Logged By:

Date of Drilling:

Site Address:

Drilling Contractor:

Drill Rig:

Method:

Borehole:

Project No.:

SAMPLESUBSURFACE PROFILE

Depth

19

20

21

22

23

24

25

26

27

28

29

30

31

32

33

34

35

36

Log
USCS
Code

DESCRIPTION
Type

In
te

rv
a
l

R
e
c
o
v
e
ry Blows per 6" Sample

PID
(ppm)

Sheen
Well
Data

Comments

WCMW-7
Whitney's Chevrolet

E. Caddey, L.G.

10/25/11

123 Pioneer Avenue, Montesano, WA

Cascade Drilling

CME-75

HSA

8"

SP

GP

SM

Poorly-graded Gravel with Sand
Grey; saturated; mostly fine to coarse 
gravel with sand

Silty Sand
Grey; damp; dense; mostly fine to medium 
sand with some silt

End of Borehole

 SS 

 SS 

  12-45-20 

  50-6 

  WCMW-7:19 

   

0

0

No

No

2" 0.010" slot 
screen schedule 
40 PVC

#2/12 Silica sand 
pack

End cap

51201.8



Boring/Well Designation:
Client: Site Representation:

Logged By:

Date of Drilling:

Site Address:

Drilling Contractor:

Drill Rig:

Method:

Borehole:

Project No.:

SAMPLESUBSURFACE PROFILE

Depth

0

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

Log
USCS
Code

DESCRIPTION
Type

In
te

rv
a
l

R
e
c
o
v
e
ry Blows per 6" Sample

PID
(ppm)

Sheen
Well
Data

Comments

WCMW-8
Whitney's Chevrolet

E. Caddey, L.G.

10/24/11

123 Pioneer Avenue, Montesano, WA

Cascade Drilling

CME-75

HSA

8"

SM

CL

SP

Ground Surface

Asphalt

Gravel
Gravel road ballast

Silty Sand with Clay
Tan; mostly fine to medium sand with 
some clay; no odor

Lean Clay with Sand
Light grey with brown sandy lenses; lean 
clay with sand

Poorly-graded Sand with Gravel
Grey; saturated; mostly medium sand with 
little gravel

 SS 

 SS 

 SS 

  2-2-2 

  2-3-3 

  13-16-19 

  WCMW-8:4 

  WCMW-8:9 

  WCMW-8:14 

0

214

12

No

No

Traffic rated 
flush-mount vault

Cement grout

2" Schedule 40 
blank PVC

No petroleum odor

Hydrated 
bentonite chips

Slight to moderate 
petroleum odor

2" 0.010" slot 
screen schedule 
40 PVC

No petroleum odor

#2/12 Silica sand 
pack

51201.8



Boring/Well Designation:
Client: Site Representation:

Logged By:

Date of Drilling:

Site Address:

Drilling Contractor:

Drill Rig:

Method:

Borehole:

Project No.:

SAMPLESUBSURFACE PROFILE

Depth

19

20

21

22

23

24

25

26

27

28

29

30

31

32

33

34

35

36

Log
USCS
Code

DESCRIPTION
Type

In
te

rv
a
l

R
e
c
o
v
e
ry Blows per 6" Sample

PID
(ppm)

Sheen
Well
Data

Comments

WCMW-8
Whitney's Chevrolet

E. Caddey, L.G.

10/24/11

123 Pioneer Avenue, Montesano, WA

Cascade Drilling

CME-75

HSA

8"

SP

SM

Silty Sand
Grey; damp; very dense; mostly fine to 
medium sand with some silt

End of Borehole

 SS 

 SS 

  9-12-14 

  50-6 

  WCMW-8:19 

  WCMW-8:24 

0

0

No

No

#2/12 Silica sand 
pack

2" 0.010" slot 
screen schedule 
40 PVC

End cap

51201.8



Boring/Well Designation:
Client: Site Representation:

Logged By:

Date of Drilling:

Site Address:

Drilling Contractor:

Drill Rig:

Method:

Borehole:

Project No.:

SAMPLESUBSURFACE PROFILE

Depth

0

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

Log
USCS
Code

DESCRIPTION
Type

In
te

rv
a
l

R
e
c
o
v
e
ry Blows per 6" Sample

PID
(ppm)

Sheen
Well
Data

Comments

WCMW-9
Whitney's Chevrolet

E. Caddey, L.G.

10/26/11

123 Pioneer Avenue, Montesano, WA

Cascade Drilling

CME-75

HSA

8"

SM

CL

SM

SP

Ground Surface

Asphalt

Concrete

Silty Sand
Mostly fine to medium sand with silt

Clay with Sand
Tan with brown rust lenses; damp; lean 
clay with sand

Silty Sand with Clay
Tan-grey; mostly fine to medium sand with 
some clay; rust lenses

Poorly-graded Sand with Gravel
Mostly fine sand with no gravel

 SS 

 SS 

 SS 

  1-2-3 

  1-2-2 

  10-12-15 

   

  WCMW-9:9 

  WCMW-9:14 

0

0

0 No

Traffic rated 
flush-mount vault

Cement grout

2" Schedule 40 
blank PVC

No petroleum odor

Hydrated 
bentonite chips

No petroleum odor

2" 0.010" slot 
screen schedule 
40 PVC

#2/12 Silica sand 
pack

51201.8



Boring/Well Designation:
Client: Site Representation:

Logged By:

Date of Drilling:

Site Address:

Drilling Contractor:

Drill Rig:

Method:

Borehole:

Project No.:

SAMPLESUBSURFACE PROFILE

Depth

19

20

21

22

23

24

25

26

27

28

29

30

31

32

33

34

35

36

Log
USCS
Code

DESCRIPTION
Type

In
te

rv
a
l

R
e
c
o
v
e
ry Blows per 6" Sample

PID
(ppm)

Sheen
Well
Data

Comments

WCMW-9
Whitney's Chevrolet

E. Caddey, L.G.

10/26/11

123 Pioneer Avenue, Montesano, WA

Cascade Drilling

CME-75

HSA

8"

GP

SM

Poorly-graded Gravel with Sand
Grey; gravel and sand

Silty Sand
Grey; damp; very dense; mostly fine to 
medium sand with some silt

End of Borehole

 SS 

 SS 

 SS 

  14-14-14 

  50-6 

  50-6 

   

   

   

0

0

0

#2/12 Silica sand 
pack

2" 0.010" slot 
screen schedule 
40 PVC

End cap

51201.8



Boring/Well Designation:
Client: Site Representation:

Logged By:

Date of Drilling:

Site Address:

Drilling Contractor:

Drill Rig:

Method:

Borehole:

Project No.:

SAMPLESUBSURFACE PROFILE

Depth

0

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

Log
USCS
Code

DESCRIPTION
Type

In
te

rv
a
l

R
e
c
o
v
e
ry Blows per 6" Sample

PID
(ppm)

Sheen
Well
Data

Comments

WCMW-10
Whitney's Chevrolet

E. Caddey, L.G.

10/26/11

123 Pioneer Avenue, Montesano, WA

Cascade Drilling

CME-75

HSA

8"

SM

CL

SM

Ground Surface

Asphalt

Brick

Silty Sand
Mostly fine to medium sand with silt

Clay with Sand
Lean clay with sand

Silty Sand
Mostly fine to medium sand with a 2" 
gravel lense at 15'

 SS 

 SS 

 SS 

  1-1-2 

  1-3-3 

  4-4-3 

   

  WCMW-10:9 

  WCMW-10:14 

0

22

16

Traffic rated 
flush-mount vault

Cement grout

2" Schedule 40 
blank PVC

No petroleum odor

Hydrated 
bentonite chips

No petroleum odor

2" 0.010" slot 
screen schedule 
40 PVC

#2/12 Silica sand 
pack

51201.8



Boring/Well Designation:
Client: Site Representation:

Logged By:

Date of Drilling:

Site Address:

Drilling Contractor:

Drill Rig:

Method:

Borehole:

Project No.:

SAMPLESUBSURFACE PROFILE

Depth

19

20

21

22

23

24

25

26

27

28

29

30

31

32

33

34

35

36

Log
USCS
Code

DESCRIPTION
Type

In
te

rv
a
l

R
e
c
o
v
e
ry Blows per 6" Sample

PID
(ppm)

Sheen
Well
Data

Comments

WCMW-10
Whitney's Chevrolet

E. Caddey, L.G.

10/26/11

123 Pioneer Avenue, Montesano, WA

Cascade Drilling

CME-75

HSA

8"

SM

SP

SM

Poorly-graded Sand with Gravel
Dark grey; damp; mostly fine sand with 
trace gravel; 2" clay lense at 20.5'

Silty Sand
Dark grey; damp; dense; mostly fine sand 
with silt

End of Borehole

 SS 

 SS 

 SS 

  5-4-9 

  50-6 

  50-6 

  WCMW-10:19 

   

   

9

0

0

#2/12 Silica sand 
pack

2" 0.010" slot 
screen schedule 
40 PVC

End cap

51201.8



Boring/Well Designation:
Client: Site Representation:

Logged By:

Date of Drilling:

Site Address:

Drilling Contractor:

Drill Rig:

Method:

Borehole:

Project No.:

SAMPLESUBSURFACE PROFILE

Depth

0

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

Log
USCS
Code

DESCRIPTION
Type

In
te

rv
a
l

R
e
c
o
v
e
ry Blows per 6" Sample

PID
(ppm)

Sheen
Well
Data

Comments

KBMW-11
Whitney's Chevrolet

E. Caddey, L.G.

10/25/11

123 Pioneer Avenue, Montesano, WA

Cascade Drilling

CME-75

HSA

8"

SM

SP

SP

GW

Ground Surface

Asphalt

Fill

Silty Sand
Brown; damp; mostly fine to medium sand 
with silt; and clay-rich bands

Poorly-graded Sand
Brown; damp; mostly medium sand

Poorly-graded Sand with Gravel
Brown to red-brown; wet; mostly medium 
sand 

Well-graded Sand with Gravel
Saturated; mostly fine to coarse sand with 
few gravel

End of Borehole

 SS 

 SS 

 SS 

 SS 

 SS 

 SS 

  3-3-4 

  4-7-10 

  9-10-10 

  50-6 

  12-20-21 

  4-21-30 

  KBMW-11:5 

  KBMW-11:9 

  KBMW-11:12.5 

  KBMW-11:14 

   

   

0

0

0

0

0

0

Traffic rated 
flush-mount vault

Cement grout

2" Schedule 40 
blank PVC

Hydrated 
bentonite chips

No petroleum odor

2" 0.010" slot 
screen schedule 
40 PVC

#2/12 Silica sand 
pack

Slight petroleum 
odor at 19'

No petroleum odor

End cap

51201.8



Boring/Well Designation:
Client: Site Representation:

Logged By:

Date of Drilling:

Site Address:

Drilling Contractor:

Drill Rig:

Method:

Borehole:

Project No.:

SAMPLESUBSURFACE PROFILE

Depth

0

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

Log
USCS
Code

DESCRIPTION
Type

In
te

rv
a
l

R
e
c
o
v
e
ry Blows per 6" Sample

PID
(ppm)

Sheen
Well
Data

Comments

KBMW-12
Whitney's Chevrolet

E. Caddey, L.G.

10/25/11

Tony's Short Stop, Montesano, WA

Cascade Drilling

CME-75

Air Knife 0-4', HSA

8"

SM

SM-
SP

GP

Ground Surface

Asphalt

Fill

Silty Sand
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Appendix 2 
Ecology “Contained-Out” Determination Letter 

  









 
 
 
 
 
 
 
 
 
 
 

Appendix 3 
Laboratory Analytical Reports for 

Monitoring Well Soil Samples 
 
  































 
 
 
 
 
 
 
 
 
 

Appendix 4 
Laboratory Analytical Reports for 

Ground Water Samples 
  











































 
 
 
 
 
 
 
 
 
 

Appendix 5 
Geophysical Survey Conducted by NGA 



  

Northwest 
Geophysical  
Associates, Inc. 

1600 SW Western Boulevard, Suite 200 
PO Box 1063, Corvallis, OR 97339-1063 
Phone: (541) 757-7231   FAX:  (541) 757-7331 
wwwga.com info@nga.com 
 

September 30, 2011 
NGA Ref:  800 

Thomas C. Morin, L.G. 
Environmental Partners, Inc. 
295 NE Gilman Blvd., Suite 201 
Issaquah, WA 98027 
 
Re: Geophysical Site Investigation 
 124 W. Pioneer Ave, 
  Montesano, Washington  
 

Dear Mr. Morin; 

Northwest Geophysical Associates (NGA) presents this letter report summarizing the 
findings of a geophysical site investigation conducted over a sidewalk area adjacent to 
the Whitney Chevrolet facility, 124 W. Pioneer Ave, Montesano, Washington.  The area 
of concern covers a sidewalk parcel of approximately 2,000 square feet.  The objective of 
the survey was to locate any abandoned underground storage tanks (USTs) that may 
remain from previous operations on the site.   

NGA understands that two underground storage tanks (USTs) were located at the site and 
are thought to still be present.  The geophysical site investigation is designed to locate 
those tanks or provide evidence that they have been removed.  

The site, shown in Figure 1, is currently a vacant lot with sidewalks on the south and 
west sides of the lot.  A structure previously at the site had been demolished prior to this 
field survey.  Surface cover was primarily silty, sandy gravel.  The northern and eastern 
boundaries included zones of metallic interference.  The northern margin of the site was 
bounded by metallic scaffold and the northeastern corner of the site contained a bobcat 
type backhoe that was not moved prior to the survey. Some debris from the demolition, 
such as ductile iron pipe, was visible at the surface near the eastern edge of the property.   

Results of this geophysical investigation are summarized in Figure 2, the Geophysical 
Interpretation Summary, and discussed below in the section, Results and Interpretation. 
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FIELD SURVEY 
The geophysical investigation included: 

 a ground penetrating radar (GPR) survey utilizing a Geophysical Survey Systems 
Inc. SIR2000 control unit with a 400 MHz antenna.   

 a magnetic (MAG) survey utilizing a Geometrics G858G 
magnetometer/gradiometer. 

Prior to performing the GPR and MAG surveys, a Fisher products TW-6 pipe and cable 
locator was used in a two-box configuration to sweep the survey area.  In a two-box 
configuration the TW-6 acts as a metal detector that is useful as a preliminary tool to 
define concentrations of metal. 

Fieldwork was conducted September 20, 2011, by a project geophysicist from NGA. 

Basic principles of these techniques are described in Appendix A, Geophysical Detection 
of Buried Objects.  

Survey Positioning and Mapping Control 

MAG and GPR data were positioned using a local grid, established using 300 foot tape 
measures.   

The geophysical survey grid origin was placed at the SW corner of the survey area within 
the street at the intersection of W. Pioneer Ave and S 1st Street.  For final presentation we 
have converted our field coordinates to State Plain coordinates – WA South.  Our site 
map, including various cultural features, is drawn from GPS waypoints collected at the 
time of the survey.  

Magnetic Data Acquisition 

The MAG survey was conducted using a Geometrics G858G cesium magne-
tometer/gradiometer.  This instrument was run in the “continuous” sampling mode, 
recording the magnetic field at 0.1 second intervals (approximately 1 foot).  Fiducial 
marks were added to the data every 20 feet to ensure high levels of accuracy. Two 
magnetic sensors spaced 0.5 meters apart, one above the other, were used to obtain the 
vertical magnetic gradient.  Line spacing for the MAG survey was 5 feet.  Results of the 
MAG survey are included in Figure 2. 

GPR Data Acquisition  

The GPR survey was conducted using a Geophysical Survey Systems, Inc. (GSSI) 
SIR3000 control unit and a 400 MHz cart-mounted antenna.  GPR lines were run at 5 
foot intervals oriented North-South.  Line locations are shown on Figure 2.   
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DATA PROCESSING 
MAG data were gridded and contoured using the Geosoft OasisMontaj data processing 
and analysis software system.  A color-contoured grid of the MAG data is included on 
Figure 2.   

Magnetic Field Data 

Magnetic field data were analyzed to create a plot of magnetic analytic signal, shown on 
Figure 2.  The analytic signal provides a simplified signature and better resolution of the 
anomalous areas than unprocessed field data.  A high in the analytic signal occurs 
directly over the magnetic source.  MAG anomalies are summarized in the results and 
interpretation section below. 

Ground Penetrating Radar Data 

GPR data profiles were analyzed for reflections consistent with subsurface tanks or 
voids.  The GPR technique provides a continuous profile of the subsurface, and is limited 
by the presence of moisture and clay in the subsurface.  At this site the GPR depth of 
investigation was limited to approximately four feet.   

RESULTS AND INTERPRETATION 
MAG Analytic Signal data as well as results of the cursory TW-6 sweep are represented 
in Figure 2, Geophysical Interpretation Summary, and summarized below.  Though two 
former UST’s were thought to be present within the area of this survey, our data only 
provides definitive evidence for one.  While completing site-work for this survey the 
identified MAG and TW-6 anomaly was excavated, a UST was encountered, and it was 
removed. 

Anomaly A 

Anomaly A (Figure 2) was first defined as a TW-6 anomaly with a strong metallic 
response.  It is also defined as strong MAG anomaly.  One GPR profile across this area 
displayed a signal response typical of a UST.  A UST was subsequently removed at this 
location. 

Anomaly B: 

Anomaly B is a somewhat linear anomaly that is strongest at the edge of the sidewalk 
along 1st Street South.  A water valve cover was visible within the sidewalk and a water 
spigot was protruding from the surface within the site of the former building.  Our 
opinion is this MAG anomaly is related to a buried water utility in this location. 
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Anomaly C 

Anomaly C is an area that elicited a moderate TW-6 response.  The boundaries of this 
zone are poorly defined which is typical of metallic debris more so than of something 
such as a UST.  A large amount of pea-gravel was visible at the surface in this area.   
MAG and GPR were not able to resolve any anomaly typical of a UST in this area. 

CLOSURE 
Geophysical surveys performed as part of this survey may or may not successfully detect 
or delineate any or all subsurface objects or features present.  Locations, depths and scale 
of buried objects or subsurface features mapped as a result of this survey are a result of 
geophysical interpretation only, and should be considered as confirmed, actual, or 
accurate only where recovered by excavation or drilling. 

Northwest Geophysical Associates, Inc. performed this work in a manner consistent with 
the level of skill ordinarily exercised by members of the profession currently practicing 
under similar conditions.  No warranty, express or implied, beyond exercise of 
reasonable care and professional diligence, is made.  This report is intended for use only 
in accordance with the purposes of the study described within. 

 

Thank you for the opportunity to work with you on this project.  Please feel free to call if 
you have questions or need additional information. 

 

Yours truly,  
Northwest Geophysical Associates, Inc. 

 
Michael A. Douglas, R.G. 
Project Geophysicist 
 
Attachments: Figures 1 & 2  

Appendix A - Geophysical Detection of Buried Objects 
FILE:   Montesano rpt01.doc 
PROJECT:  800 







Northwest Geophysical Associates Inc. 
Geophysical Services 
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GEOPHYSICAL 
 DETECTION 

OF BURIED OBJECTS 

INTRODUCTION 

Several geophysical techniques are used for locating 
buried objects such as underground storage tanks, pipes, 
utilities, drums and other debris.  These techniques are used 
routinely, and are often recommended or required by state 
agencies, funding institutions and/or the EPA, particularly 
on sites where underground burial of steel drums or other 
debris may have occurred or where underground storage 
tanks are suspected. 

Geophysics is generally used in the early recon-
naissance phase of these investigations as a guide to sam-
pling, excavation and/or placement of monitoring wells.  In 
this paper we describe three of the most common geophysi-
cal techniques, electromagnetics (EM), magnetics (MAG) 
and ground penetrating radar (GPR). 

TECHNICAL 
NOTE 

Northwest Geophysical Associates, Inc. 
P.O. Box 1063, Corvallis, OR 97339-1063 
(541) 757-7231 Fax: (541) 757-7331 
www.nga.com    •    info@nga.com 

Photo 1-EM61 

Photo 2-GPR 

Photo 3-Magnetometer Photo 4-EM31 
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UTILITY OF GEOPHYSICS: 

First, a few words about "geophysics" as 
used for environmental and geotechnical engineer-
ing applications.  Surface geophysical techniques 
probe subsurface materials (soils and rock) using 
surface instruments.  This is done by measuring 
physical signals which have interacted with the 
earth materials.  These signals may be electrical, 
magnetic, acoustic (seismic) or electromagnetic. 

Surface geophysics offers several advantages 
over other exploration techniques: 
1) Surface geophysical methods are "non-
intrusive" in that they do not disturb the ground 
surface, or stir up any contaminants which might be 
in the soil. 
2) Geophysical methods measure earth proper-
ties over a large volume.  Whereas drilling only 
samples the earth at the point of the borehole, the 
measured geophysical response is affected by earth 
materials several feet, or tens of feet, away from 
the instrument sensor.  This allows broad areas to 
be effectively "screened" with a series of surface 
measurements. 
3) Most geophysical equipment used in environ-
mental and geotechnical applications can be hand 
carried.  Geophysical surveys do not require ve-
hicular access, but only a walking path, clear of 
brush and obstacles. 
4) Geophysical surveys are relatively inexpen-
sive and can be performed quickly. 

TYPICAL OBJECTIVES: 

Geophysics may be used in either the recon-
naissance mode, or in a detailed survey mode.  In 
the reconnaissance mode, geophysics is used to 
"screen" large areas to determine the presence or 
absence of buried objects. In more detailed surveys, 
the location and extent of the object is mapped in 
greater detail.  This facilitates the efficient excava-
tion of tanks or debris, aids the effective placement 
of monitoring wells, or improves the design of a 
sampling program. 
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The techniques discussed here are also use-
ful for objectives other than identifying buried ob-
jects.  Electromagnetic induction (EM) is especially 
useful in mapping changes in soil (e.g. sand or 
gravel channels), mapping clay aquitards and map-
ping contaminant leachate plumes in groundwater.  
GPR can be used to map shallow stratigraphy or to 
map zones of disturbed soils. 

GEOPHYSICAL METHODS: 

Three geophysical methods are commonly 
used in the search for buried objects:  1) electro-
magnetic induction (EM),  2) magnetics (MAG), 
and  3)  ground penetrating radar (GPR).  EM and 
magnetics are complementary methods, most effec-
tive in the reconnaissance mode but also useful for 
more detailed work.  GPR is most effective for de-
tailed work, but may also be used in recon-
naissance surveys.  

Electromagnetic Methods: 
The electromagnetic induction (EM) tech-

nique measures the electrical conductivity of the 
earth by inducing a time varying electric current in 
the earth.  This is shown schematically in Figure 1.  
The EM technique was developed to measure natu-
ral soil conductivity to aid in identifying soil types 
and to measure rock conductivity in order to iden-
tify zones of conductive mineralization. 

Man made metallic objects are generally or-
ders of magnitude more conductive than natural 
soils.  Thus, the electric currents induced in the 
ground by EM instruments will be dramatically 
affected by the presence of any man made metallic 
object.  Examples include pipes, tanks, cables, con-
crete reinforcing steel, or steel drums.  By looking 
for anomalous signals which cannot be attributed to 
natural soils, buried metallic objects can readily be 
identified. 

Frequency-domain EM – EM31 
Frequency-domain EM systems transmit a 

sinusoidal waveform at a fixed frequency, or multi-
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FIGURE 1 

PRINCIPLES OF ELECTROMAGNETIC INDUCTION 
ple frequencies.  The resulting secondary magnetic 
field may be phase shifted, depending on the nature 
of the target.  Both the in-phase component (in 
phase with the primary magnetic field) and the 
quadrature phase component (shifted 90° from the 
primary field) can be measured to provide the 
phase shift information. 

The Geonics EM31 is a common frequency 
domain EM instrument, often used for buried ob-
ject detection.  The cover photo 4 shows the EM31 
in a field situation.  Figure 1 is a schematic show-
ing the principles of operation.  A transmitter coil 
is in one end of the boom and a receiver coil in the 
other end.  Depth of investigation for the EM-31 is 
generally 10-15 feet, but it may detect large metal 
objects at a somewhat greater distance.  The instru-
ment can quickly cover a wide area, mapping 
anomalous areas (metallic object locations) as well 
as changes in the soil character. 

Figure 2 shows some sample data over a dis-
posal site where 55 gallon steel drums had been 
dumped on in a field and then covered with soil. 
The noisy and/or negative "apparent" conductivity 
is a clear indicator of metallic objects.  The EM31 
also records an "in-phase response" which aids in 
identifying metallic conductors.  Data in Figure 2 
indicate the zone of burial covers most of the north-
west expanse of the site. 

Time-domain EM – EM61 
Time-domain EM systems transmit a mag-

netic pulse, with a duration in the order of tens of 
microseconds (μs).  That magnetic pulse induces 
electric currents in the ground as well as in any me-
tallic object which is buried (or on the surface) 
within its range of influence.  Currents induced in 
metallic conductors decay at a much slower rate 
than currents induced in the ground.  Hence, metal-
lic conductors can be easily identified. 

The EM61-MK2a cover photo 1 is a time-
domain metal detector manufactured by Geonics, 
Ltd., of Toronto, Canada.  The EM61-MK2a instru-
ment consists of two horizontal air cored coils, 1.0 

meter by 0.5 meters in size. The bottom coil acts as 
a receiver and transmitter and the top coil as a re-
ceiver.  The instrument weighs about 75 lbs. and is 
pulled by one operator. 

The Geonics EM61-MK2a has 4 time gates, 
to measure the rate of decay of the signal, and two 
receiver coils, to measure the field gradient.  The 
rate of decay is dependant on the size, shape, and 
orientation of the metallic object.  Generally, the 
EM61 is used to estimate gross target parameters, 
but can be used for more detailed discrimination of 
targets, particularly in identifying unexploded ord-
nance (UXO) materials. 

The two receiver coils are very helpful in the 
differentiating between near surface objects and 
deeper objects.  Since the amplitude of the response 
is highly dependent on the distance between the 
coil assembly and target, small near surface targets 
often produce a response orders of magnitude lar-
ger than targets having greater size at deeper 
depths.  This masking effect form the near surface 
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materials is drastically reduced by processing out-
put of the two coils, essentially subtracting a por-
tion of the bottom coil response from the top coil 
response.  This is referred to as the differential 
mode or the differential signal. 

Figure 3 shows some sample data over a 55 
gallon steel drums partially buried, essentially 
flush with the surface of the ground.  The response 
from the top and bottom coils is indicative of a 
substantial metallic presence.  The relatively weak 
differential response is indicative of a shallow tar-
get. 

FIGURE 2 

EM31 & MAGNETIC GRIDS 

D) Magnetic Analytic Signal 

C) Total Magnetic Field 

E) Vertical Magnetic Gradient 

A) EM31 Apparent Conductivity 

B) EM31 In-Phase Response 

Distance (feet) Distance (feet) 
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Ground Penetrating Radar: 
Ground penetrating radar (GPR), like other 

radar techniques, sends out an electromagnetic 
pulse (radio wave or microwave) which is reflected 
off a "target" and returns to the receiver.  GPR op-
erates at lower frequencies (80-1500 MHz) than 
other radar to obtain better penetration in the earth 
materials.  The antenna is pulled slowly along the 
ground surface to produce a continuous subsurface 
profile. 

The photo 2 on the cover shows a GPR unit 
in operation.  The 400 MHz antenna shown is be-
ing pushed in its cart.  The control and recording 
unit is carried on the cart enabling one person op-
eration. 

Figure 5 is an example GPR profile over a 
shallow vault.  The vertical scale is a time scale, 
giving the time for the radar pulse to travel down to 
the reflector and return to the receiver.  Knowing 
the pulse velocity in the soils, we can convert this 
to depth.  The horizontal scale corresponds to dis-
tance along the surface.  Fiducial time marks on the 
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FIGURE 3 
EM61 & MAGNETIC PROFILES OVER  

PARTIALLY BURIED 55 GALLON DRUM 

Magnetic Methods: 
Magnetic methods measure disturbances in 

the earth's natural magnetic field.  These distur-
bances are caused by magnetic materials, either 
magnetic rocks, or man made objects containing 
iron or steel.  This is shown schematically 
in Figure 4.  Most soils have negligible magnetiza-
tion (both induced and remanent).  Thus, most mag-
netic disturbances from shallow sources can be at-
tributed to iron or steel objects which have been 
placed there by man's activities. 

Magnetometers used for buried object detec-
tion usually measure the gradient of the magnetic 
field.  This is done by measuring the difference be-
tween the magnetic field at two sensors separated 
vertically by two or three feet.  This configuration is 
more sensitive to nearby disturbances, and is less 
effected by disturbances caused by distant objects or 
shallow bedrock. 

The photo 3 on the cover shows a magne-
tometer/gradiometer.  This instrument can also 
cover wide areas quickly, providing complementary 
data to the EM.  Figure 2 includes total magnetic 

field data, gradiometer data, and magnetic analytic 
signal data over the barrel disposal area. The large 
deviations in both total field and gradient are indica-
tive of steel objects in close proximity. 
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The choice of frequency domain EM 
(i.e. EM31) versus time-domain EM (i.e. EM61) 
depends on the objectives and the site.  The EM61 
is very effective at identifying small pieces of 
metal (e.g. unexploded ordnance), and offers some 
depth and discrimination capability.  It is also less 
sensitive to cultural noise (e.g. buildings, vehicles, 
etc.) than the EM31.  The EM61 can often resolve 
anomalies which are close together, where the 
EM31 does not.  However, the EM61 requires a 
tight line spacing, typically 1 meter, to assure the 
area is covered.  Also, the wheeled cart is difficult 
or impossible to operate on some sites (the EM61 
can also be carried on a shoulder harness but is 
very awkward). 

The EM31 is favored over the EM61 on 
more open sites where the objective is to locate 
underground tanks, drums, or collections of debris.  
The broader sphere of influence of the EM31 al-
lows it to be run on a coarser line spacing, typically 
5-20 feet depending on the target. 

A major limitation of both EM and MAG is 
their sensitivity to "cultural noise".  Buildings, 
fences, metallic surface debris, and vehicles all cre-
ate cultural noise.  The EM and magnetic instru-
ments respond to any metallic objects, whether bur-
ied or in plain view above ground.  Thus, areas 
within 20 to 40 feet of buildings, vehicles or pipe-
lines will be masked by the strong response from 
those objects.  EM and magnetics will not be able 
to definitively identify other buried objects within 
that masked zone. 

GPR on the other hand is fairly immune to 
those forms of cultural noise.  The radar signal is 
confined to a broad beam, spreading at roughly a 
45° angle, beneath the antenna.  Most antennas are 
well shielded with little upward propagation of the 
pulse.  Thus GPR can be run next to buildings, 
fences and parked vehicles.  GPR may be run in-
side buildings and even over reinforced concrete. 

Because he GPR beam is directional, it does 
not have the same utility as a reconnaissance tool 

DISCUSSION: 

As we have stressed, EM and magnetics are 
effective in screening large areas quickly to identify 
areas where buried objects may be present.  Often 
these techniques can provide a rough estimate of the 
size and depth of the object causing the anomalous 
readings. 

FIGURE 5 

SAMPLE GPR PROFILE 

record are placed at four foot intervals.  The vault lid 
reflector shown appears as a hyperbo-la on the re-
cord.  The vault lid produces a strong reflection with 
a characteristic ringing of the electronics, which ap-
pears as a dark red or blue band below the first arri-
val from the vault lid. 

GPR is a tool for looking at selected areas in 
detail.  Its continuous subsurface profiles give a 
graphic portrayal of subsurface conditions, and often 
provide an excellent means of accurately locating 
pipes and tanks.  However, the GPR depth of explo-
ration is strongly dependent on soil conductivity and 
subsurface conditions.  In dry, sandy soils useful 
data may be obtained from depths down to 15 feet, 
whereas in conductive clay soils, typical of the Wil-
lamette valley, investigation depth is often limited to 
2 or 3 feet. 
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CONCLUSIONS 

No geophysical technique should be used 
without some form of "ground truth" by drilling, 
excavation, or some other form of sampling.  The 
geophysical signature of an underground storage 
tank may be very similar to that of a buried auto-
mobile.  However, geophysics can eliminate ran-
dom drilling or extensive excavation when search-
ing for underground tank or other materials. 

To conclude, EM, magnetic, and GPR tech-
niques are effective, complimentary techniques 
used in the detection and delineation of subsurface 
metallic objects.  The choice of technique or tech-
niques depends very much on both site conditions 
and the survey objective. 

FURTHER READING: 

Benson, R.C., Glaccum, R.A., and Noel, M.R., 
1982, Geophysical techniques for sensing bur-
ied wastes and waste migration: Report pre-
pared by TECHNOS, Inc. for EPA, Advanced 
Monitoring Systems Division, Las Vegas, 
pp.235. 

Evans, R.B., 1982, Currently available geophysical 
methods for use in hazardous waste site inves-
tigations: from Risk Assessment at Hazardous 
Waste Sites, ACS symposium series No.204, 
p.93-115. 

French, R.B., Williams, T.R., and Foster, A.R., 
1988, Geophysical surveys at a superfund site, 
Western Processing, Washington: Proc. of 
SAGEEP, March 1988, Golden, Colorado, 
p.747-753. 

McNeill, J.D., 1990, Use of electromagnetic meth-
ods for groundwater studies: in Geotechnical 
and Environmental Geophysics, ed.: S.H.Ward, 
SEG, IG#5, p.191:218. 

Romig, Phillip, 1992, Engineering and Environ-
mental Geophysics Get Top Billing at 
SAGEEP.: The Leading Edge Vol. 11, No. 11, 
P.36-37. 

as the EM and magnetics.  Whereas the latter tech-
niques would readily detect a large tank 10 or 20 
feet off the survey line, GPR would not detect the 
tank unless the survey line passed directly over the 
tank. 

DISCUSSION OF GEOPHYSICAL  

TECHNIQUES 

GEOPHYSICAL DETECTION OF BURIED 

OBJECTS 

Northwest Geophysical Associates, Inc. 
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Corvallis, Oregon 97339 
http://www.nga.com 
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Rowland B. French, Ph.D., R.G. 
 President 

Neil T. McKay, G.I.T 
 Project Geophysicist 



 
 
 
 
 
 
 
 
 
 

Appendix 6 
Laboratory Analytical Reports for 

Soil Samples for UST-7 
  







































 
 
 
 
 
 
 
 
 
 

Appendix 7 
IDW Disposal Documentation 

  

















 
 
 
 
 
 
 
 
 
 

Appendix 8 
Laboratory Analytical Reports for Work Area 1 

  







































































































































































































 
 
 
 
 
 
 
 
 
 

Appendix 9 
Soil Compaction Field Testing Documentation 

  









 
 
 
 
 
 
 
 
 
 

Appendix 10 
Laboratory Analytical Reports for Work Area 2 

































































 
 
 
 
 
 
 
 
 
 
 

Appendix 11 
Engineering Diagrams for Shoring Requirements 

 
  





 
 
 
 
 
 
 
 
 
 
 

Appendix 12 
Laboratory Analytical Reports for Work Area 3 

 
  



















































































 
 
 
 
 
 
 
 
 
 

Appendix 13 
Waste Manifest for Transite Sewer Pipe 

  





 
 
 
 
 
 
 
 
 
 

Appendix 14 
Laboratory Analytical Reports for Work Area 4 

  





















 
 
 
 
 
 
 
 
 
 

Appendix 15 
PCS Disposal Documentation 

  





































































































 
 
 
 
 
 
 
 
 
 

Appendix 16 
“Contained-Out” PCE Soil Disposal Documentation 

  



































 
 
 
 
 
 
 
 
 
 

Appendix 17 
Hazardous Waste PCE Soil Disposal Documentation 
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March 23, 2012 
 
 
 
Mr. Dom Reale, P.E. 
Project Manager, Toxics Cleanup Program 
Washington Department of Ecology 
Southwestern Regional Office 
300 Desmond Drive 
Lacey, Washington 98503 
 
 
Re: Response to Ecology Comments 

Interim Action and Data Gap Investigation Report  
 Whitney’s Chevrolet, Inc. 
 123 Pioneer Avenue 
 Montesano, Washington 
 
EPI Project No. 51201.8 
 
 
Dear Mr. Reale: 
 
On behalf of Whitney’s Chevrolet, Inc.; Caldwell Family Holdings, LLC; and Wynoochee Lodge #43 
F&AM of Washington (collectively, the potentially liable persons; PLPs), Environmental Partners, 
Inc. (EPI) is pleased to submit the following responses to the Washington Department of Ecology's 
(Ecology) comments to the Interim Action and Data Gap Investigation Report (IADG Report) dated 
February 23, 2012.  The PLPs would like to thank Ecology for its timely review of the IADG Report. 
 
Ecology’s comments to the IADG Report were provided during a telephone call between you and 
Mr. Thomas Morin of EPI on February 28, 2012.  The substance of that telephone call was 
summarized later that day in an email from Mr. Morin.  This response to comments letter provides 
the PLPs responses to Ecology’s comments and provides page prints for inclusion into the IADG 
Report, making that report a final document.  
 
Ecology requested responses to the following two comments: 
 

1. Page 13, Section 4.1 - 10th Paragraph; Please provide additional explanation regarding the 
basis for the opinion that petroleum hydrocarbons in soil samples from KBMW-12 are 
associated with releases on the Tony’s Short Stop Site. 

 
The text has been modified accordingly.  In Attachment A, please use the provided pages to 
replace pages 13 through 17 of the IADG Report. 



Mr. Dom Reale, Washington Department of Ecology 
Response to Ecology Comments (Page Print Revision) 
Interim Action and Data Gaps Investigation Report 
March 23, 2012 
 
 

 
 Page 2 

 
The revised text now reads: 
 

Impacts to soils in samples collected at KBMW-12 are most likely attributable to residual 
and inaccessible impacts at the limits of the Tony’s Short Stop remedial excavation, and are 
not associated with any releases on the Whitney Property.  EPI personnel were able to 
observe subsurface conditions while the remedial excavation was open. The Tony’s Short 
Stop remedial excavation was stopped in the area of KBMW-12 due to access limitations 
and KBMW-12 was located about 5 feet north of the terminal excavation sidewall in that 
area. The soil impacts observed by EPI personnel were located between the current 
dispensers and the remedial excavation and extended beneath the building, at depths 
consistent with the visible contamination observed in the excavation sidewalls.  No similar 
soil impacts were observed at any other wells located between the Whitney Property and 
KBMW-12.   The proximity of KBMW-12 to the apparent residual impacts in soil on the 
Tony’s Short Stop Site is a strong indication that the impacts observed in soil samples from 
KBMW-12 are attributable to the release on the Tony’s Short Stop Site.  Analytical results 
for remedial sidewall confirmation samples previously taken during the Tony’s Short Stop 
Site interim action are not currently available to EPI. 

 
2. Page 41, Section 6.2.2. Please provide additional description of the nature and type of 

LNAPL observed at the Whitney Chevrolet Site. 
 
The text has been modified accordingly.  In Attachment B to this letter, please use the provided 
pages to replace pages 41 through 48 of the IADG Report. 
 
The revised text now reads: 
 

The observed LNAPL is consistent in color and odor with a gasoline-type fuel.  Ground 
water samples collected from these wells during previous sampling events when LNAPL 
was not present detected elevated concentrations of dissolved-phase hydrocarbons in the 
gasoline-range and the expected accompanying aromatic fuel hydrocarbons (benzene, 
toluene, ethylbenzene, total xylenes).   No sources of diesel-range or Stoddard-range 
LNAPL have been identified at the Site.  Based upon these findings and observations no 
additional characterization of the LNAPL was performed. 

 
The PLPs and EPI appreciated Ecology’s consideration of this response to comments and Ecology’s.   
 
Based upon our discussions with Ecology it is our understanding that with the submittal of the Draft 
Remedial Investigation Report (RI Report) dated March 24, 2010 and subsequent responses to 
comments; the IADG Report; and the responses contained herein; that the requirements of the Remedial 
Investigation tasks stipulated within Agreed Order No. 2591 have been satisfied.  The PLPs respectfully 
request that Ecology provide a written opinion to that effect for inclusion in the administrative record for 
the Whitney Chevrolet Site. 





 
 
 
 
 
 
 
 
 
 
 

Attachment A 
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4.1 Data Gap 1 

Data Gap 1 involves assessing the extent to which the downgradient extent of the dissolved-phase 
petroleum hydrocarbon plume originating on the Whitney Chevrolet Site may be commingled with the 
upgradient extent of the hydrocarbon plume originating on the Tony’s Short Stop Site.  As part of the 
characterization of the maximum downgradient extent of the Whitney plume, two ground water 
monitoring wells, KBMW-11 and KBMW-12, were installed on the Tony’s Short Stop property (Figure 2).  
The wells were installed as described in Section 3.1.1. 
 
Two soil samples (four total) were collected during the installation of the monitoring wells.  The samples 
with the highest PID readings, or at locations where impacts were considered most likely, were 
collected for laboratory analysis.  A summary of the soil sample analytical results is presented in Table 
3.  Copies of the laboratory reports are provided in Appendix 3.  
 
No COCs were detected in the two samples collected at well KBMW-11 at concentrations exceeding 
method detection limits. 
 
COCs were detected in the two soil samples collected at KBMW-12.  Well KBMW-12 is located 
immediately adjacent to a previous remedial excavation on the Tony’s Short Stop Site.  The well is 
within 10 feet of the terminal northern limit of the remedial excavation and immediately east of the 
current fuel dispenser islands.  The samples from the KBMW-12 well boring were collected at depths of 
10 and 15 feet below grade and contained detectable concentrations of GRPH, benzene, toluene, 
ethylbenzene and total xylenes.   
 
GRPH were detected at concentrations of 4,220 milligrams/kilogram (mg/kg) and 3,400 mg/kg at 10 
and 15 feet bgs, respectively.  The MTCA Method A Soil CUL for GRPH is 30 mg/kg when benzene is 
present. 
 
Benzene was detected at concentrations of 8.58 mg/kg and 1.75 mg/kg at 10 and 15 feet bgs, 
respectively.  The MTCA Method A CUL for benzene is 0.03 mg/kg.   
 
Toluene was detected at concentrations of 488 mg/kg and 13.6 mg/kg at 10 and 15 feet bgs, 
respectively.  The MTCA Method A CUL for toluene is 7 mg/kg.   
 
Ethylbenzene was detected at concentrations of 282 mg/kg and 96.8 mg/kg at 10 and 15 feet bgs, 
respectively.  The MTCA Method A Soil CUL is 6 mg/kg. 
 
Total xylenes were detected at concentrations of 1,320 mg/kg and 331 mg/kg at 10 and 15 feet bgs, 
respectively.  The MTCA Method A CUL for toluene is 7 mg/kg.  
 
Impacts to soils in samples collected at KBMW-12 are most likely attributable to residual and 
inaccessible impacts at the limits of the Tony Short Stop remedial excavation, and are not associated 
with any releases on the Whitney Property.  EPI personnel were able to observe subsurface conditions 
while the remedial excavation was open.  The Tony’s Short Stop remedial excavation was stopped in 
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the area of KBMW-12 due to access limitations and KBMW-12 was located about 5 feet north of the 
terminal excavation sidewall in that area.  The soil impacts observed by EPI personnel were located 
between the current dispensers and the remedial excavation and extended beneath the building, at 
depths consistent with the visible contamination observed in the excavation sidewalls.  No similar soil 
impacts were observed at any other wells located between the Whitney Property and KBMW-12.  The 
proximity of KBMW-12 to the apparent residual impacts in soil on the Tony’s Short Stop Site is a strong 
indication that the impacts observed in soil samples from KBMW-12 are attributable to the release on 
the Tony’s Short Stop Site.  Analytical results for remedial sidewall confirmation samples previously 
taken during the Tony’s Short Stop Site interim action are not currently available to EPI. 
 
Ground water samples were collected from each of the newly installed monitoring wells as a component 
of the Site-wide ground water monitoring program.  The results of the ground water monitoring are 
discussed in Section 6.0 and are incorporated into the Conceptual Site Model (CSM) and conclusions 
of this report.  

4.2 Data Gap 2  

Data Gap 2 involved addressing Ecology’s directive to evaluate GRPH as a COC in air using 
MTCATPH11.1 as a component of the data gaps investigation.   EPI previously evaluated all other 
volatile compounds detected at the site as potential COCs in air during the previously completed RI. 
 
During reinstallation of MW-1 (see Section 5.1.4) and field work for Data Gap 3 (see Section 4.3), EPI 
collected two samples of contaminated soil encountered during advancement of soil borings MW-1R 
and WCMW-9 (WC-MW-1R:16.5 and WC-MW-8:9, respectively).  Each sample was analyzed for 
volatile petroleum hydrocarbons (VPH) using the Northwest Volatile Petroleum Hydrocarbons (NWVPH) 
analytical methods.  The analytical results are summarized in Table 5.  Copies of the original laboratory 
reports are contained in Appendix 3. 
 
The results of the VPH analysis for each soil sample were evaluated using Ecology’s MTCATPH11.1 
three-phase model to determine a site-specific soil concentration that is predicted to be protective of 
indoor air quality.  Using this model, a GRPH concentration of 0.05 mg/kg was calculated for sample 
WC-MW-1R:16.5 and 0.06 mg/kg for sample WC-MW-8:9.  Both of the calculated concentrations are 
below the practical quantitation limit (PQL) of the NWTPH-Gx analytical method of 10 mg/kg. 
 
For the following reasons, the MTCATPH11.1 model is not an appropriate evaluation tool for the Site: 
 

1. The MTCATPH11.1 model for calculating a GRPH soil concentration protective of air quality is 
overly conservative for potential exposures at the Property.  This model is only available for 
MTCA Method B, which is based on an unrestricted land use scenario (i.e., residential).  Such 
an exposure scenario includes infant exposures and exposure duration of 1.0 (i.e., 24 
hours/day, 7 days/week, 365 days/year).  Such exposures are unrealistic for the subject 
property use and the surrounding land use, which is non-residential.  Moreover, the site use 
includes occupational exposures (i.e., automotive repair) that are likely significantly higher than 
would be experienced through any form of vapor migration.  In conversations with Mr. Hun 
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Seak Park of Ecology, it was indicated that the MTCATPH11.1 model does not include inputs 
for considering a commercial or industrial exposure scenario or adjusting the reasonable 
maximum exposure (RME) as allowed under MTCA.  Since the Property usage is clearly 
commercial, using a model that is limited to residential scenarios is not appropriate. 

 
2. The MTCATPH11.1 model provides a GRPH concentration protective of indoor air quality that 

is similar to that provided for benzene during similar evaluations and is very near to the MTCA 
Method A Soil CUL for benzene of 0.03 mg/kg.  Whereas benzene is a known human 
carcinogen and may warrant such a low concentration, there are no other known or 
documented carcinogens within gasoline other than benzene.  A value of 0.06 mg/kg for 
protection of indoor air by GRPH as provided by the MTCATPH11.1 appears to be unrealistic 
and overly conservative. 

 
3. Very little soil contamination remains at the Site.  The IAs have served to remove the vast 

majority of GRPH-impacted soil and only minor amounts of such impacts remain.  There is not 
a large or widespread area of GRPH impacted soil beneath the Site that can act as a source of 
GRPH vapors to indoor air.  Predictive modeling of vapor intrusion assumes a source of 
impacted soil throughout the area beneath the potential receptor.  Predictive vapor intrusion 
modeling does not account for the effects of lateral dispersion or intermittent source strength 
beneath the potential receptor.   

 
4. According to Ecology’s October 2009 DRAFT Guidance for Evaluating Soil Vapor Intrusion in 

Washington State: Investigation and Remedial Action (Draft VI Guidance), vapor attenuation 
factors (VAFs) used in the MTCATPH11.1 model assume a ‘worse case condition’ (Publication 
no. 09-09-047, page 3-6).  Worse case conditions are likely overly conservative and will drive 
protective concentrations lower than are necessary to protect actual exposures. 

 
Based on the rationale and reasons stated above, the MTCATHP11.1 model does not appear to be an 
appropriate tool to evaluate or predict actual risk to current, and potential future indoor air exposures at 
the Site from residual GRPH impacts to soil.  As indicated in the Draft RI report actual Site risks based 
on site-specific exposures and appropriate cleanup levels for all media will be evaluated during the 
Feasibility Study process.   

4.3 Data Gap 3  

Data Gap 3 involved evaluating the potential upgradient extent of the dissolved-phase hydrocarbon 
plume to the west and northwest of the Whitney Chevrolet facility.  As part of the Site characterization, 
three additional ground water monitoring wells, WCMW-7, WCMW-8, and WCMW-9, were installed in 
South First Street and West Pioneer Avenue (Figure 2).  An additional ground water monitoring well, 
WCMW-10, was installed on the north side of West Pioneer Avenue to determine if there were any 
impacts from the former Whitney’s Chevrolet Auto Body Repair Shop building.  These locations are 
hydraulically upgradient of the Whitney Chevrolet facility and upgradient of the USTs removed during 
the IAs. 
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Two soil samples (eight total) were collected during the installation of each monitoring well.  The 
samples with the highest PID readings, or at locations where impacts were considered most likely, were 
collected and analyzed for COCs.  The sampling intervals were the same for all borings, with samples 
from 9 and 14 feet bgs retained for laboratory analysis.  A summary of the soil sample analytical results 
is presented in Table 3.  Copies of the laboratory reports are provided in Appendix 3.  
 
Only GRPH and benzene were detected at a concentration exceeding a MTCA Method A CUL and only 
those samples from the 9-foot bgs sample interval contained concentrations exceeding a CUL.  No 
compounds were detected in samples from WCMW-9 at a concentration exceeding a CUL. 
 
GRPH were detected at concentrations ranging from 11 mg/kg to 300 mg/kg.  Only those 
concentrations from the 9 foot bgs sample interval exceeded the MTCA Method A CUL of 30 mg/kg 
when benzene is present.     
 
Benzene was detected at concentrations of 0.052 mg/kg and 0.059 mg/kg in the 9-foot samples from 
WCMW-8 and WCMW-10, respectively.  These compounds only slightly exceed the MTCA Method A 
CUL of 0.03 mg/kg.  Benzene was not detected in any other samples at a concentration exceeding the 
method detection limit of 0.02 mg/kg. 
 
No other compounds were detected in soil samples from WCMW-7 through WCMW-10 at a 
concentration exceeding a MTCA Method A CUL. 
 
Monitoring well WCMW-9 is the most upgradient of the wells installed for Data Gap 3.  Neither of the 
soil samples from this well boring contained any analytes at a concentration exceeding a MTCA Method 
A CUL. 

4.4 Data Gap 4  

Data Gap 4 involves the identification of potential off-property and up-gradient contributions of PCE to 
the on-Site dissolved ground water impacts.  The four wells installed for Data Gap 3 were sampled for 
PCE as part of the site-wide ground water sampling event.  The analytical results for these samples are 
summarized in Table 4. 
 
PCE was detected in samples from wells WCMW-7, WCMW-8, and WCMW-9 at concentrations 
ranging from 1.3 micrograms/Liter (µg/L) to 2.1 µg/L.  None of the detected concentrations exceeded 
the MTCA Method A ground water CUL of 5.0 µg/L.   
 
The maximum observed concentration in these upgradient wells was about 10 times less than 
maximum concentration for an on-Property well (i.e., WCMW-4; 21.1 µg/L) collected during the same 
sampling event.  The current data indicate that there is not a significant off-property contribution of PCE 
to the Whitney Chevrolet Site.   Future monitoring events from these wells will confirm this finding. 
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This finding also indicates that vapor intrusion of PCE to off-property structures is not a significant 
concern.  Off-property PCE concentrations comply with MTCA Method A ground water CULs and such 
concentrations will decrease with distance from the property.   
 
The ground water analytical results for the samples collected from these wells are discussed further as 
part of the overall ground water plume in Section 6.0, Ground Water Monitoring Findings. 

4.5 Data Gap 5  

Data Gap 5 involves an evaluation of potential vapor intrusion into the off-Site and hydraulically 
upgradient Post Office Building located west of the Whitney Chevrolet Site.  This evaluation was to be 
performed using existing soil gas data collecting during the RI.  Soil gas samples had previously been 
collected during the RI from a depth of 8 feet from three locations near the Post Office.  These samples 
had been analyzed for VOCs.  Using these prior analytical results the J&E Model was used to calculate 
the incremental increased risk based on vapor intrusion.   
 
The MTCA Method B Indoor Air CUL was used as a screening level.  Compounds that were detected in 
soil gas at concentrations above the MTCA Method B Indoor Air were evaluated for potential vapor 
intrusion risks.  The compounds that exceeded indoor air CULs in soil gas were benzene, 
ethylbenzene, total xylenes (as ortho-xylene), naphthalene, PCE, tert-butyl benzene, 1,2,4-
trimethylbenzene, and 1,3,5-trimetheylebenzene.  In addition to the compound concentration and 
sample depth the following input parameters were used in the J&E model: 
 

• Soil type – loam 

• Soil temperature – 10°C (default) 

• Average exposure times (default) 

o Carcinogens – 70 years 
o Non-carcinogens – 30 years 

• Exposure duration – 30 years (default) 

• Exposure frequency – 235 days per year (assumes a 5-day work week, 10 days of vacation, 
and 15 holidays per year) 

 

The results of the J&E modeling are summarized in Table 6.  Predicted increased cancer risks ranged 
from 3.9 x 10-9 to 3.4 x 10-8.  These values are substantially less than the 1.0 x 10-6 excess cancer risk 
allowed for a single compound under MTCA.    Predicted non-carcinogenic Hazard Quotients (HQs) 
ranged from 5 x 10-7 to 1.6 x 10-3.  An HQ of 1 is allowed under MTCA.   
 
These findings indicate that Site conditions do not pose an unacceptable threat of vapor intrusion to the 
Post Office Building. 
  



 
 
 
 
 
 
 
 
 
 
 

Attachment B 
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The observed LNAPL is consistent in color and odor with a gasoline-type fuel.  Ground water samples 
collected from these wells during previous sampling events when LNAPL was not present, detected 
elevated concentrations of dissolved-phase hydrocarbons in the gasoline-range and the expected 
accompanying aromatic fuel hydrocarbons (benzene, toluene, ethylbenzene, total xylenes).  No 
sources of diesel-range of Stoddard-range LNSPL have been identified at the Site.  Based upon these 
findings and observations, no additional characterization of the LNAPL was performed. 
 
Monitoring well KBMW-2 was noted by Ecology to have contained measureable LNAPL in the past, but 
this was the first sampling event by EPI that identified LNAPL in any monitoring wells.  The distribution 
of observed LNAPL is discontinuous and intermittent.  For example, wells WCMW-2 and KBMW-4 are 
separated by wells WCMW-3 and WCMW-4 which do not contain LNAPL and the thickest LNAPL 
accumulation is in the most distal well (KBMW-9) from the assumed source property.  Given the 
apparent lack of other sources of gasoline fuel release between the northwest corner of the Site and 
KBMW-9, the distribution of LNAPL suggests an early historic release of gasoline fuel and subsequent 
downgradient migration of the accumulated LNAPL.  The current intermittent occurrence of LNAPL is 
likely associated with specific piezometric conditions and vertical drainage of separate phase 
hydrocarbons from saturated soils during periods of low water table elevations.  It is believed that the 
LNAPL distribution is currently static.  Ongoing ground water monitoring will assess the seasonal 
occurrence and lateral stability of the observed LNAPL. 
 
A total of 24 ground water samples, three duplicate samples, and two trip blanks were collected and 
submitted to Libby Environmental, Inc. for analysis of COCs using the analytical methods listed in 
Section 3.4.  All analytical results are summarized in Table 4, and the final laboratory analytical results 
are provided in Appendix 4. 
 
Due to the volume of data, the analytical results are discussed in the context of their spatial distribution 
at the Site rather than as a well-by-well, concentration-by-concentration narrative.  Such a narrative is 
not as enlightening as a discussion of the overall distribution of the impacts.   
 
Figure 13 presents the locations of each of the monitoring wells sampled during the IA and the results 
for compounds detected during the December 2009, January 2010, and November 2011 sampling 
events. 
 
The analytical data indicate that six COCs were detected in the ground water during the November 
2011 sampling event at the following range of detected concentrations: 
 

• GRPH ranged from 315 µg/L to 37,800 µg/L; 

• Benzene ranged from 2.4 µg/L to 394 µg/L; 

• Toluene ranged from 1.2 µg/L to 2,980 µg/L; 

• Ethylbenzene ranged from 2.6 µg/L to 1,760 µg/L; 

• Total Xylenes ranged from 30.2 µg/L to 8,810 µg/L; and 

• PCE ranged from 1.2 µg/L to 21.1 µg/L. 
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It should be noted that for the purposes of this report monitoring well KBMW-12 is considered to be 
representative of ground water quality primarily associated with the known release on the Tony’s Short 
Stop Site, which has consistently shown the highest levels of petroleum hydrocarbon impacts to 
groundwater in downtown Montesano.  This well is located immediately north of and adjacent to the 
interim action excavation on the Tony’s Short Stop Site, and analysis of soil samples collected during 
installation of that well indicated the presence of elevated concentrations of COCs.  Moreover, the 
concentrations of COCs observed in KBMW-12 are significantly higher than wells immediately 
upgradient of KBMW-12.    
 
Figures 14, 15, and 16 present isoconcentration contours for GRPH, benzene, and PCE in ground 
water at the Site and illustrate the estimated extent of the contaminant plumes exceeding MTCA 
Method A Ground Water Cleanup Levels originating from the Whitney Chevrolet Site.  It is 
acknowledged that there may be some commingling of contaminants originating from the Whitney 
Chevrolet Site with contaminants originating on the Tony’s Short Stop Site.  However, the data illustrate 
that such commingling is minor.  Moreover, it is important to note that when the dissolved-phase plume 
from the Whitney Site is defined as the extent of COCs at concentrations exceeding a MTCE Method A 
Ground Water CUL the plume does not currently extend onto the Tony’s Short Stop property.  
 
Figure 14 presents interpreted LNAPL and dissolved-phase GRPH isoconcentration contours for the 
October/November 2011 sampling event.  The interpreted extent of LNAPL is presented and the 
outermost isoconcentration contour equates to the MTCA Method A Ground Water CUL for GRPH of 
800 µg/L. The lateral extent of the dissolved-phase GRPH plume is well characterized at the 800 µg/L 
cleanup level.  This concentration distribution indicates that the dissolved-phase plume is relatively 
narrow and that the extent of observed LNAPL is discontinuous.  It is also clear that concentrations 
attenuate quickly with distance from the most downgradient LNAPL (i.e., KBMW-9).  GRPH impacts on 
the Tony’s Short Stop Site that are likely associated with the Whitney Chevrolet Site (i.e., TSSMW-7 at 
315 µg/L) are below the MTCA Method A Ground Water CUL. 
 
Figure 15 presents interpreted dissolved-phase benzene isoconcentration contours for the 
October/November 2011 sampling event.  The outermost benzene isoconcentration contour equates to 
the MTCA Method A Ground Water cleanup level of 5 µg/L.  The dissolved-phase benzene plume is 
coincident with the dissolved-phase GRPH plume.  As with the dissolved-phase GRPH plume the 
benzene impacts attenuate rapidly with distance downgradient from the LNAPL and do not appear to 
extend on to the Tony’s Short Stop Property at a concentration exceeding the MTCA Method A Ground 
Water CUL.   
 
Figure 16 presents interpreted dissolved-phase PCE isoconcentration contours for the 
October/November 2011 sampling event.  The outermost isoconcentration contour equates to the 
MTCA Method A Ground Water CUL of 5 µg/L.  The dissolved-phase PCE plume is less extensive 
than, and fully contained within, the GRPH or benzene plumes.   
 
There does not appear to be a significant source of PCE contribution to the Whitney Chevrolet Site 
upgradient of the Site.  Concentrations to the west and northwest of the Site are generally low level and 
below the applicable cleanup level.  These concentrations are also substantially upgradient of the Site 
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and are not coincident with hydrocarbon impacts.  Since PCE is not a naturally occurring compound this 
cannot be indicative of a background condition.  While not at concentrations exceeding a MTCA Method 
A CUL, the off-property PCE impacts to ground water do suggest the presence of an upgradient source 
of PCE release to ground water at some undetermined distance and location to the west and northwest 
of the Site.  Future remediation at the Whitney Chevrolet Site will address impacts originating from the 
Site but cannot address any upgradient sources of PCE that may or may not be present. 

6.3 Disposal of IDW 

A total of ten 55-gallon drums of IDW water were generated during the well sampling and purging 
activities of the newly installed wells.  The water was disposed of as PCE impacted hazardous waste 
along with the development water generated during the well installation activities as described in 
Section 4.7 of this report. 

7.0 CONCEPTUAL SITE MODEL 
 
The conceptual site model (CSM) is based on the full body of data available for the Whitney’s Chevrolet 
Site and identifies plausible human and ecologic exposure pathways resulting from on-Site releases to 
the environment.  In support of this CSM, Figure 17 illustrates an interpretive cross section oriented 
northwest to southeast along the axis of ground water migration through the core of the dissolved-
phase plume. 
 
The CSM contains the following elements: 
 

• The COCs are those commonly associated with hydrocarbon fuels and vehicle maintenance 
activities.  The COCs for soil, ground water, and indoor air are presented in Section 1.4. 

   

• The concentrations of COCs in soil and ground water at the Site are the result of historic 
releases from out-of-service USTs and potentially from vehicle service related activities.  All 
known USTs at the Site and all accessible impacted soils have been removed. 

 

• After completion of the IAs only limited soil contamination remains at the Site.  Any remaining 
impacts to soil at concentrations above CULs are both inaccessible and fully covered with 
buildings, concrete, or asphalt pavement.  

 

• The environmental media where concentrations of COCs have been detected include soil, 
ground water and indoor air. 

 

• The probable transport mechanisms for the migration of COCs include desorption from soil to 
ground water, dissolution from LNAPL to ground water, migration and dispersion of dissolved-
phase COCs in ground water, and volatilization from soil and ground water to soil gas and 
indoor air. 
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• Indoor air has been evaluated with an analytical model for vapor intrusion and indoor air 
sampling.  Only minor exceedances of MTCA Indoor Air Cleanup Levels were identified for 
benzene and ethylene dichloride (EDC).  The potential for those impacts to adversely affect 
human appears highly limited.  The cleanup levels provided within the guidance are based 
upon residential exposures and include juvenile exposures, neither of which is present at the 
Site and are not reasonably expected at the site in the future.  Site-specific cleanup levels for 
indoor air will be developed during the Feasibility Study process. 

 

• There are no impacts to surface water or sediment.  The limits of the Site are well defined and 
do not extent to any surface water bodies.  The potential for preferential pathways (i.e., sewer 
lines) has been explored during the RI and has been ruled out as a contributing factor. 

 

• The Site is fully capped and located within the urban core of Montesano.  There are no 
potential ecological exposures to the Site COCs. 

 

• Measurable LNAPL was present in ground water at the core of the dissolved-phase plume in 
November 2011.  The presence of LNAPL appears to be intermittent and is likely related to 
specific hydrogeologic conditions that allow the accumulation of LNAPL.  This finding suggests 
that an unknown mass of gasoline hydrocarbons is present within the core of the plume at 
concentrations near residual saturation.  Depending upon the elevation of the seasonally 
fluctuating water table, some of these residual hydrocarbons may be exposed and drain, 
forming localized pockets of LNAPL during low water table conditions.  Ongoing ground water 
monitoring will assess this condition. 

 

• Dissolution of petroleum hydrocarbons (e.g., GRPH and benzene) from smear zone soils and 
LNAPL represent a continuing source of dissolved-phase contaminants to ground water. 

 

• The extent of the LNAPL and dissolved-phase plumes are well characterized and sufficient 
monitoring capacity exists to adequately assess temporal changes in ground water quality and 
changes in the extent of the dissolved-phase plume.  Figures 14 and 15 depict the current 
extent of the Site, when defined as the maximum extent of GRPH and benzene impacts to 
ground water exceeding CULs. 

 

• There does not appear to be extensive commingling between the COCs originating on the 
Whitney Chevrolet Site with those originating on the Tony’s Short Stop Site.  It is acknowledged 
that some detectable concentrations of COCs originating from the Site may have migrated 
beyond the western, upgradient boundary of the Tony’s Short Stop Site, but these impacts do 
not appear to have exceeded applicable cleanup levels as of late 2011, and are well below 
levels observed to be originating from Tony’s Short Stop Site sources.  Any commingling of 
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contaminants appears to be minor, and remediation of the Whitney Chevrolet Site sources will 
serve to address any potential impacts to the Tony’s Short Stop Site. 

 

• Current and future land use at the Site will be limited to commercial uses and there is no 
realistic potential for ground floor residential development in the area of the Site.  Such land 
uses are currently not allowed under current City of Montesano zoning or within the Master 
Plan for the downtown core. 

 

• Ground water at the Site is not used for drinking water.  The City of Montesano is served by 
municipal drinking water and current City codes restrict the installation of drinking water wells in 
the area of the Site.  The potential for the on-Site ground water to be used for potable purposes 
appears very limited. 

 

• Under current and future land uses the potential pathways for exposure to on-Site COCs 
include direct contact with soil by construction workers and air inhalation for a commercial 
worker scenario.  The depth to ground water is greater than 15 feet and precludes the potential 
for direct contact for ground water exposure.  Residual soil impacts are deeper than 6 feet 
below grade and are capped with asphalt and concrete within an urban setting which precludes 
the potential for terrestrial ecological exposures.  

8.0 CONCLUSIONS 
 
The following conclusions are supported by the actions and findings of the data gaps investigation and 
the IA’s performed at the Site.  The conclusions are grouped based upon the findings of the data gaps 
investigation, the interim actions, and ground water investigations at the Site. 
 
Conclusions supported by the findings of the Data Gaps Investigation include the following: 
 

• Data Gap 1 – The hydraulically downgradient extent of the dissolved-phase plume originating 
on the Whitney Chevrolet property is currently well characterized.  The dissolved-phase plume 
as defined by the extent of COCs at concentrations exceeding MTCA Method A Ground Water 
CULs appears to end at the western boundary of the Tony’s Short Stop property.  While some 
degree of commingling of the two plumes may exist at lower concentrations, any such 
commingling is not extensive. 

 

• Data Gap 2 – The MTCATHP11.1 model does not appear to be an appropriate evaluation tool 
to predict actual risk to current, and potential future, indoor air exposures at the Site resulting 
from residual concentrations of GRPH in soil.  Residual GRPH in soil at the Site is not 
extensive and other compounds at the Site present a greater risk of vapor intrusion than do 
GRPH.  Vapor intrusion risks at the Site are best addressed through remediation of the LNAPL 
and dissolved-phase contaminant plumes. 
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• Data Gap 3 – The upgradient extent of the dissolved-phase plume is currently well- 
characterized and no further characterization of the western and northern extent of the Site is 
required. 

 

• Data Gap 4 – The newly installed monitoring wells at the upgradient edge of the Site indicate 
that ground water in this area does not contain PCE at concentrations exceeding the MTCA 
CUL.  

 

• Data Gap 5 – The Site does not appear to pose an unacceptable vapor intrusion risk to the 
Post Office.  J&E modeling predicts only inconsequential potential risks to the Post Office and 
indoor air sampling of the Post Office building is not warranted based on Site conditions.   

 

• Data Gap 6 – The former Whitney’s Chevrolet Auto Body Repair Shop historically located on 
the north side of West Pioneer Avenue was not a contributor of COCs to the Whitney’s 
Chevrolet Site.  

 
Conclusions supported by the findings of the Interim Actions include the following: 
 

• Work Area 1 – The majority of the impacted soils adjacent to the three USTs in Work Area 1 
were successfully removed.  Limited volumes of impacted soils with COC concentrations 
greater than the MTCA Method A Soil CUL remain in the west and east sidewalls of the 
excavation.  The remaining impacts were inaccessible due to the presence of improvements 
(i.e., City of Montesano water lines) and buildings.  The residual impacts are present in a 
limited depth horizon and concentrations are expected to decrease with distance from the 
former USTs.  All residual impacted soils are covered with asphalt, concrete or buildings. 

 

Ground water in Work Area 1 is impacted with COCs at concentrations exceeding MTCA CULs. 
The majority of the bottom of the excavation area remains impacted with petroleum 
hydrocarbons and these impacts are at and below the water table.  The impacts at the water 
table are relatively thin (i..e, < 5 feet) and likely represent a historic smear zone.  The residual 
impacts in soil below the water table represent a source of petroleum hydrocarbon dissolution 
to ground water. 

 

Low concentrations of PCE were detected in soil in Work Area 1 during the remedial 
excavation.  The source of PCE impacts to these soils is unknown.  The detected 
concentrations were not laterally contiguous and the distribution of the detected concentrations 
did not suggest either an area wide or localized source.  In all cases, the PCE impacts were 
removed and the MTCA Method A CUL was attained throughout the remedial excavation. 

  

• Work Area 2 – The remedial excavation at Work Area 2 achieved cleanup levels throughout the 
lateral limits of the excavation.  Deeper soil impacts in Work Area 2 may be associated with 
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releases from the adjacent Work Area 1 and UST-1, UST-2, and UST-3.  UST-4 was noted to 
have numerous holes.  If UST-4 was historically used for gasoline storage prior to the more 
recent waste oil storage, it may have been a contributor to the ground water impacts at the Site.  

 

• Work Area 3 – Residual ORPH impacts remain in Work Area 3 and were not accessible due to 
structural support of the building, limited access, and the maximum reach of remedial 
equipment.  ORPH impacts to soil in Work Area 3 do not appear to have impacted ground 
water. 

 

• Work Area 4 – No apparent impacts were encountered below the UST.  There was no evidence 
of leakage from this UST, and this area is not considered a contributor to ground water impacts 
at the Site. 

 

Conclusions supported by the findings of ground water sampling include the following: 

 

• The dissolved-phase petroleum hydrocarbon plume is relatively narrow and well constrained 
within the Site.  The lateral limits of the plume are well characterized by the current monitoring 
well network and additional monitoring well installation is not required.  The wells are 
appropriately positioned to monitor changes in ground water quality in response to the interim 
actions and potential future remedial actions. 

 

• LNAPL is intermittently observed within the core of the dissolved-phase plume.  LNAPL likely 
accumulates under specific hydrogeologic conditions at different times of the year.  The LNAPL 
accumulation during the October-November 2011 sampling was observed during a relatively 
low water level period as water levels were beginning to rise in the fall.  The LNAPL is believed 
to be from limited vertical drainage of residual LNAPL from within the smear zone.  This LNAPL 
is believed to be generally laterally immobile.  Future ground water monitoring events will 
assess the temporal occurrence of LNAPL at the Site. 

 

• The likely source of petroleum hydrocarbon releases at the Site is the former USTs in Work 
Area 1.  This area was substantially impacted and the USTs showed evidence of overfilling with 
soil contamination extending from the base of the USTs to the water table.  The fill and vent 
pipes and dispensers had been previously removed and it was not possible to assess modes of 
release associated with those appurtenances.   

 

• The distribution of dissolved-phase petroleum impacts and LNAPL suggests that the primary 
releases from the USTs were historic.  LNAPL and the core of the dissolved-phase impacts 
appear to have subsequently migrated downgradient to the southeast from a source area(s) in 
the northwestern portion of the Site.  At present it is believed that the LNAPL accumulates only 
under specific and intermittent hydrogeologic conditions and that the extent of LNAPL is 
generally static.  
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• PCE impacts to ground water are roughly coincident with GRPH and benzene impacts.   

 

• Ongoing ground water monitoring will serve to assess improvements in ground water quality 
that may result from the Interim Actions and removal of the source material.  The next ground 
water sampling event will be performed in early February 2012. 

9.0 LIMITATIONS 
 
To the extent that preparation of this IA report has required the application of best professional 
judgment and the application of scientific principles, certain results of this work have been based on 
subjective interpretation.  We make no warranties express or implied, including and without limitation, 
warranties as to merchantability or fitness for a particular purpose.  The information provided in this IA 
report is not to be construed as legal advice. 
 
This IA report was prepared solely for Whitney’s Chevrolet, Inc., Caldwell Family Holdings, LLC, and 
Wynoochee Lodge #43 F&AM of Washington, and the contents herein may not be used or relied upon 
by any other person without the express written consent and authorization of Environmental Partners, 
Inc. 
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