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Work for this investigation was performed in accordance with generally accepted professional
standards and practices for the type of work performed.  While information regarding subsurface
conditions, including soil and ground water quality, is believed to be generally representative of
conditions at the site, conditions may change within short distances.  Additional subsurface
materials and contaminants may be present at locations not investigated during this study.

Bruce A. Carpenter, Washington State Licensed Geologist, No. 1328
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Introduction

The U.S. Environmental Protection Agency (EPA) tasked the Herrera Environmental
Consultants Inc. (Herrera) Superfund Technical Assessment and Response Team (START) under
Technical Direction Document (TDD) 05-03-0009 to provide natural resources technical support
and a Phase II assessment of the risks associated with the Colville Post and Pole site, located in
Stevens County near Colville, Washington (Figure 1).  This work was the second assessment at
the site; the first Removal Site Evaluation was conducted in the fall of 2002 under TDD 02-06-
0006 (Herrera 2003).

The purpose of natural resources technical support was to facilitate consultation between EPA
and the U.S. Army Corps of Engineers (USACE) and Fish and Wildlife Service by conducting a
wetland delineation and drafting a Biological Assessment in anticipation of future Removal
Action activities at the site.  The purpose of the Phase II assessment activities was to further
characterize surface and subsurface soils in the South Stockpile Area, North Stockpile Area, and
Process Area; characterize the waste wood chip and sawdust pile; characterize ground water
quality; and determine the local ground water flow and direction.  Immunoassay field screening
was performed during assessment activities to identify areas for further study while in the field. 
In addition, immunoassay field screening was performed to evaluate its applicability to
monitoring site conditions during future removal activities.

EPA tasked the Environmental Response Team (ERT) and their Response Engineering and
Analytical Contract (REAC) contractor, as well as the Region 10 Environmental Services
Assistance Team (ESAT), to provide support services during Phase II assessment field work
activities.  START personnel observed and documented site conditions; conducted a push probe
investigation with support from ESAT; sampled surface soils, subsurface soils, ground water,
and sediment; and conducted field screening analysis.  The ERT conducted a geophysical
survey; sampled surface soil and subsurface soils; and installed monitoring wells.  A bench test
of onsite soils for bioremediation treatment is also currently being conducted by ERT in
anticipation of future Removal Action activities.

The START mobilized to the site on June 12, 2005 and conducted field work activities through
June 18, 2005.  The ERT, REAC, and ESAT mobilized to the site on June 11 and 12, 2005 and
conducted field work activities through June 17, 2005.
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Site Description and History

Site Location

P Site Name—Colville Post and Pole Site

P Site Location—369 Highway 395 North, Colville, Stevens County,
Washington 99114

P Site Owner—Eugene Spring, P.O. Box 535, Colville, Washington 99114

P CERCLIS ID No. —WAD988518106

P Latitude—48/34'60" N

P Longitude—117/57'43" W

P Legal Description—southwest of U.S. Highway 395, northeast ¼ of the
northeast ¼, Section 36, Township 36N, Range 38E of the Willamette
Meridian.

Site Setting and History

The Colville Post and Pole site is a 27-acre former wood treatment facility located approximately
4 miles northwest of Colville, Washington (Figure 1).  The property is surrounded by rural and
semi-rural properties and bordered by the BNSF Railway Company railroad and U.S. Highway
395 on the north, the Clauser property to the west, the Delvin Hill property on the south, and a
residential property across the highway to the east; a removal action was recently conducted at
the Bonanza Mill site to the southeast (Figure 2).  The site drains ultimately to the Colville River
from a series of constructed and natural ditches located across the property.  Stormwater from a
culvert that conveys water from a ditch that parallels the site discharges to a pond located west of
the treatment pad; however, runoff from the undiked areas around the process tanks also
discharges to the onsite drainage.  Historically, excess water in the pond was broadcast in the
fields surrounding the process area (Herrera 2003).

Colville Post and Pole operated as a wood treating facility at this location since the 1940s until
primary wood treatment operations were shut down in late 2004 and then ceased entirely by
January 1, 2005.  The facility is currently comprised mainly of the former process area where the
majority of day-to-day operations occurred, large open areas to the north and south used to store
treated wood and incidental items, and a large triangle-shaped area to the southwest that remains
undeveloped and provides a buffer between the facility and the Colville River (Figure 2).  For
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complete site ownership and process history, please refer to the first Removal Site Evaluation
report (Herrera 2003).

Generalized Geology and Hydrogeology

The site is located at an elevation of approximately 1,540 feet above mean sea level in the
Colville Valley, a broad valley formed by glacio-fluvial activity.  The generalized hydrogeologic
framework for the valley includes an unconfined aquifer situated in sand and gravel deposits
discharging to the Colville River, underlain by clay over 380 feet thick near the center of the
valley.  This clay, associated with an historic glacial lake, serves as an aquiclude, impeding
downward migration of ground water.  The confined sand and gravel aquifer below the clay
layer is likely interconnected with an underlying bedrock aquifer, recharged through bedrock
exposed at the valley flanks (Joseph 1990).

Twenty-two push-probe borings were completed on site during the first Removal Site Evaluation
to determine site surficial geology and ground water quality.  In general, the local surficial
geology is a mixture of fill material, sands, and gravels encountered in the first 10 feet below
ground surface (bgs), and silty clay encountered between 10 and 25 feet bgs.  Static water was
observed at approximately 6 to 10 feet bgs; however, no information was available regarding
ground water flow direction.

A description of regional and site geology and hydrogeology is available in the first Removal
Site Evaluation report (Herrera 2003); additional Phase II assessment information is located in
the section entitled “Site-wide Summary of Ground Water Sampling Results” of the Laboratory
Methods and Sample Results section of this report.

Previous Investigations

Previous investigations began in 1991 with a limited site assessment and soil excavation as a
result of an above ground storage (AST) release.  Multiple investigations of known and
suspected releases  have been conducted since 1991 by the site owner or regulatory agency.  The
primary contaminant of concern identified was pentachlorophenol (PCP), although other semi-
volatile organic compounds (SVOCs), metals, and petroleum products were detected in the
Process Area.  For detailed information concerning previous investigations conducted prior to
2002, please refer to the first Removal Site Evaluation report (Herrera 2003).

In January 2005, the START was tasked to provide documentation and sampling in support of an
integrated time-critical Removal Action and Site Assessment under TDD 04-12-0022.  The
purpose of the work was to document time-critical removal activities and provide source and
target information for Hazard Ranking System (HRS) scoring requirements.  The Removal
Action objective was to stabilize the site by removing product within the Process Area treatment
tanks, ASTs, and associated sumps and piping.
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The summary of process product and waste removed included:

P 715 gallons of PCP treating solution
P 1,375 gallons of PCP sludge
P 800 pounds of PCP-contaminated soil
P 1,200 gallons of PCP-contaminated wastewater.

In addition, 46 wipe samples were collected to determine the presence of PCP contamination on
items the owner could have sold to the public.

Sampling in support of HRS scoring indicated elevated concentrations of PCP found at all
surface soil locations (ranging from 241 to 25,500 micrograms per kilogram [µg/kg]).  Three
surface sediment samples collected along the surface water drainage pathway to the river
contained elevated concentrations of PCP (ranging from 45.3 to 2,520 µg/kg).  Elevated levels of
several SVOCs were detected in surface and sediment samples collected across the site. For
further details, please refer to the Technical Report (Herrera 2005a).

In anticipation of future Removal Action activities at the site, in April 2005 the START also
provided natural resources support to EPA.  The preferred alternative identified in the 2003
Removal Site Evaluation report suggested actions in the Drainage Area may impact USACE-
regulated wetlands.  START biologists conducted a wetland delineation at the site in May 2005
and determined that one relatively undisturbed native wetland exists onsite with a hydraulic
connection to the Colville River.  The wetland would likely be regulated by the USACE during
future actions.  For further details, please refer to the Wetland Delineation Report (Herrera
2005b).

START biologists also provided technical support to EPA’s formal consultation with the U.S.
Fish and Wildlife Service.  A list of threatened or endangered species was obtained by EPA and
a Biological Assessment was drafted in anticipation of further Removal Action activities for
2005, both to be completed at a later date.
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Field Observations

Decision Areas
Decision Areas were identified during the 2002 Removal Site Evaluation as portions of the site
segregated for convenience of conducting independent assessment activities.  The four Decision
Areas were designated as the Process Area, North Stockpile Area, South Stockpile Area, and
Drainage Area (Figure 2), based on observed and potential contamination impacts, land use,
sampling strategies, and mitigation options.

During the Phase II Removal Site Evaluation, activities in the Drainage Area were limited to
sampling for Site Assessment HRS scoring purposes.  These activities are documented separately
in log books and photographs provided to EPA; therefore, the Decision Area will not be
discussed in this report.  Photographic documentation is provided in Appendix A.

Process Area
The Process Area has not changed significantly since the January 2005 Removal Action when all
product was removed from process vessels and piping and the empty AST tanks were cut in two
and placed upside down on the drip pad.  The Process Area is currently surrounded by chain link
fence and occupied by the treatment building and tanks, boiler shed, drip pad system, and the
machine shop.  The adjacent peeler and chamfering machine shop, power equipment and
transformers, and office were removed by the property owner prior to Phase II field activities.

Investigation-derived waste from the January 2005 Removal Action is also located on the drip
pad, stored in 55-gallon drums.

North Stockpile Area
The North Stockpile Area was generally cleared by the property owner of all wood, timbers, and
abandoned mill equipment and vehicles observed during previous investigations.  The peeler and
associated electrical equipment were also removed.

South Stockpile Area
The South Stockpile Area was generally cleared of all wood, timbers, and abandoned mill
equipment and vehicles observed during previous investigations.  The wood chip and sawdust
pile did not appear to have been disturbed since the January 2005 Removal Action.
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Geophysical Survey

The Response Engineering and Analytical Contract (REAC) provided support to the ERT by
conducting surface geophysical surveys to locate buried metallic objects throughout the North
and South Stockpile Areas from June 12 through June 14, 2005.  Surveys were conducted using
two types of electromagnetic (EM) instruments: a GeonicsTM EM31 terrain conductivity meter
and a GeonicsTM EM61 high sensitivity metal detector.  A copy of the report provided by REAC
is included in Appendix B.

Methodology

The geophysical survey grid in the South Stockpile Area (Appendix B; Figure 2) was laid out
with an east-west base-line and north-south survey lines spaced at 5 foot intervals.  The EM-61
was employed in wheel mode to automatically collect readings at 0.6 foot intervals.  The EM-31
was manually triggered to collect data along the survey lines at 2.5 foot intervals.

The geophysical survey grid in the North Stockpile Area (Appendix B; Figure 3) was laid out
with an east-west base-line and north-south survey lines spaced at 10-foot intervals.  The EM-61
was employed in wheel mode to automatically collect readings at 0.6-foot intervals.  The EM-31
was manually triggered to collect data along the survey lines at 2.5-foot intervals.  The area
surveyed was interrupted with numerous objects such as steel tanks and beams, large logs, and
concrete blocks, which account for large gaps in data collection.  Coordinates were noted for all
above ground metal, to eliminate those anomalies from the final plot.

Results

From the results of the EM-61 data plot, two anomalies (A and B) were located in the South
Stockpile Area (Figure 2; Appendix B).  The larger anomaly (B), located on the northern edge of
the South Stockpile Area, was excavated to reveal numerous pieces of scrap metal at
approximately 5 feet bgs; the top 4 feet consisted of wood chip debris.  The excavation for the
second anomaly (A) was dug to 4 feet and no metal was found.  Based on the magnitude of the
response and findings of anomaly A, no other areas in the South Stockpile Area were deemed
worthy of excavation by the Region 10 On-Scene Coordinator (OSC).

After review of the North Stockpile Area and ground truthing of the surface metal, it was
concluded that no anomalies required excavation.
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Sample Collection Methods and Locations

Surface soil, subsurface soil, and ground water samples were collected according to detailed
Standard Operating Procedures (SOPs) presented in the Colville Post and Pole Phase II Removal
Site Evaluation SSSP.  Soil samples were collected from hollow-stem auger split spoon
samplers, from push-probe piston-type samplers, or from excavated pits with dedicated sampling
equipment.  Ground water samples were collected using peristaltic pumps with dedicated tubing. 
In general, the following number of samples were collected at each sample location:

P One surface soil sample collected from 0-6 inches bgs

P One subsurface soil sample collected at the saturation zone (soil-water
interface)

P One ground water sample collected near the top of the water column.

Additional subsurface soil or ground water samples may have been collected from unique soil
horizons observed during the logging of soil borings.  In the event that a surface soil sample was
unable to be collected due to surface debris (i.e., wood chips) or poor recovery in the push-probe
sample sleeve, a subsurface soil sample was collected from the next interval.  Soil boring logs
for monitoring well locations are presented in Appendix B; soil boring logs for push-probe
locations are presented in Appendix C.

After surface soil, subsurface soil, and ground water samples were collected for PCP
immunoassay kit screening, additional volumes were placed in sample containers according to
SOPs outlined in the SSSP.  To determine the accuracy of the immunoassay kit as a screening
tool for PCP, and to identify additional contaminants of concern (i.e., dioxins/furans, TPH, and
other SVOCs), confirmation samples were submitted for laboratory analysis.

The total number and description of surface soil, subsurface soil, and ground water samples
collected at each Decision Area is presented below.

Process Area

A total of three push-probe locations (PAP11, PAP12, and PAP13) were established in and
adjacent to the Process Area based on the distribution of PCP concentrations determined from
the 2002 Removal Site Evaluation (Herrera 2003) and 2005 Removal Action (Herrera 2005a)
(Figure 3).  The following number of samples were collected and screened for PCP:

P Three surface soil samples
P Six subsurface soil samples
P Four ground water samples (from three locations).
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The following number of samples were submitted to the laboratory for analysis:

P Three surface soil samples (100 percent) for SVOC analysis

P Six subsurface soil samples (100 percent) for PCP analysis

P Three surface soil samples (100 percent) and three subsurface soil samples
(50 percent) for TPH analysis

P One ground water sample from each location for SVOC and TPH
analyses.

North Stockpile Area

A total of four push-probe locations (NAP07, NAP08, NAP09, and NAP10) and four monitoring
well locations (NAW01, NAW04, NAW05, and NAW06) were established in the North
Stockpile Area based on the distribution of PCP concentrations determined from the 2002
Removal Site Evaluation (Herrera 2003) and 2005 Removal Action (Herrera 2005a) (Figure 3). 
The following number of samples were collected and screened for PCP:

P Eight surface soil samples
P Nine subsurface soil samples
P Eight ground water samples.

The following number of samples were submitted to the laboratory for analysis:

P Eight surface soil samples (100 percent) for SVOC and dioxin/furan
analyses

P Three of the eight surface soil samples (38 percent) for TPH analysis

P One of the nine subsurface soil samples (11 percent) for PCP analysis

P Eight ground water samples (100 percent) for SVOC and TPH analyses.

South Stockpile Area

A total of six push-probe locations (SAP01, SAP02, SAP03, SAP04, SAP05, and SAP06), four
monitoring well locations (SAW02, SAW03, SAW07, and SAW08), and four additional
subsurface soil locations (SAH05, SAH06, SAH07, and SAH08) were established in the South
Stockpile Area based on the distribution of PCP concentrations determined from the 2002
Removal Site Evaluation (Herrera 2003) and 2005 Removal Action (Herrera 2005a) (Figure 3). 
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Additionally, three ground water samples from existing monitoring well locations (MW-1,
MW-2, and MW-4) were collected and screened for PCP.  The following number of samples
were collected and screened for PCP:

P Four surface soil samples
P Twenty-one subsurface samples
P Thirteen ground water samples.

The following number of samples were submitted to the laboratory for analysis:

P Three of the four surface soil samples (75 percent) for SVOC analysis

P Two of the four surface soil samples (50 percent) for dioxin/furans
analysis

P One of the four surface soil samples (25 percent) for TPH analysis

P Fourteen of the 21 subsurface soil samples (67 percent) for PCP analysis

P Three of the 21 subsurface samples (14 percent) for TPH analysis

P Thirteen ground water samples (100 percent) for SVOC and PCP analysis.

Investigation Derived Waste
All wastes, including purge water, drill cuttings, personal protective equipment, and field test kit
wastes generated during this investigation were placed in 55-gallon drums and marked
accordingly.  The 55-gallon drums were stored on site in the Process Area.  A 6-foot-high
security fence with pad lock surrounds the Process Area.  Disposal of investigation-derived
waste will be arranged based on analytical results contained within this report.
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Immunoassay Field Screening Methods and Results

Immunoassay field screening was performed at the site to identify areas for further study while
in the field and to evaluate its applicability to monitoring site conditions during future removal
activities.  This was performed using laboratory confirmation analysis for comparison purposes
(see Appendix D).

The PCP immunoassay kit provides real-time data for determining general PCP contamination
levels in soil and ground water samples.  It was used during the Phase II Removal Site
Evaluation in accordance with the manufacturers directions and with the Site-Specific Sampling
Plan (Herrera 2005c).

Initial screening locations were based on data gaps identified following the 2003 RSE and the
2005 RA.  Those data gaps included current site ground water conditions (i.e., flow direction and
depth to ground water), the potential for additional contaminant sources in the North Stockpile
Decision Area and in the vicinity of the wood chip pile in the South Stockpile Decision Area,
and extent of soil and ground water contamination in these areas.  A total of 51 soil samples and
24 ground water samples were screened using the immunoassay kit during Phase II field
activities.  A total of 42 soil samples previously had been screened using the immunoassay kit
during the 2005 RA.  A statistical analysis of both data sets was performed to evaluate its
applicability to monitoring site conditions during future removal activities (Appendix D).  This
analysis determined that the 2005 RA data set was not comparable to laboratory results, but that
the 2005 RSE data set was comparable to laboratory results.  The immunoassay field screening
kit can be used during future removal activities to provide reliable soil results for concentrations
ranging from 0 to 20 ppm when used according to the manufacturer’s instructions.  However,
results of immunoassay field screening kit results for water at the site should be used with
caution (see Appendix D).

Detected concentrations of PCP in soil were compared to the EPA Region 9 Preliminary Goal
(PRG) soil screening level of 3 mg/kg (EPA 2004) to identify additional potential areas for
further study while in the field.  Immunoassay measurements exceeding the 3 mg/kg screening
level were found at the following locations:

P PAP11 in surface soil (9.1 ppm) and in subsurface soil (16 ppm at 11 feet
bgs)

P PAP12 in surface soil (7.0 ppm)

P PAP13 in surface soil (360 ppm)

P SAW08 in surface soil (50 ppm)
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P SAH05 in subsurface soil (9.3 ppm at 4 feet bgs)

P SAH08 in subsurface soil (4.3 ppm at 6 feet bgs).

No additional study locations were deemed necessary based on the immunoassay measurements. 
Locations in the Process Area Decision Area significantly exceeded the PRG; however, soils in
this area have been throughly characterized during previous investigations.  The PRG was also
significantly exceeded in surface soil at location SAW08.  Because PCP was not detected above
the PRG in subsurface soil, no additional study locations were identified based on this
measurement.

The immunoassay kit screening results are presented in Tables 1 and 2, and the immunoassay kit
data use and correlation results, correlation graphs, and data collection print-outs are included in
Appendix D.
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Laboratory Methods and Sample Results

Soil and ground water samples were collected to determine potential sources and extent of
contamination, and to determine potential impacts to human health and the environment.  All
samples were collected and analyzed in accordance with the SSSP (Herrera 2005c).  All push-
probe and monitoring well locations are shown in Figure 3; locations of surface soil, subsurface
soil, and ground water samples submitted to the laboratory for analysis are shown in Figures 4 to
6.

Surface and subsurface soils in the Process Area, North Stockpile Area, and the South Stockpile
Area were first analyzed using a PCP field-portable immunoassay screening test kit.  Based on
the large size (27 acres) of the site, extent of contamination, and the anticipated number of soil
sample locations, laboratory analysis of all samples was not deemed practical or cost-effective. 
Representative numbers of surface and subsurface soil samples were selected for laboratory
analysis based on test results from each Decision Area.  Table 3 summarizes the chemical
analyses conducted by STL Seattle, located in Tacoma, Washington, on soil and ground water
samples.

A total of 65 samples were submitted to the laboratory for analysis, including: 16 surface soil
(including two field duplicates), 23 subsurface soil (including two field duplicates), and 26
ground water (including two field duplicates).  The following sections describe results of
detected constituents for each analyzed matrix in each Decision Area.  Sample analysis quality
assurance and quality control data validation and complete laboratory reporting documentation
are available in Appendix E.

Laboratory analytical results are compared to Washington State Model Toxics Control Act
(MTCA) method A and B cleanup values (unless otherwise noted) and EPA Region 9 PRGs for
industrial land use.  These values are indicated to assess the relative risk associated with
contaminants detected on site.  MTCA method A cleanup values pertain to petroleum
hydrocarbons identified onsite as DRO.  MTCA method B values for direct contact (based on
residential risks to human health) have been chosen for non-petroleum chemicals as conservative
cleanup values; nearby residents and farmland would likely preclude the use of MTCA method C
values (based on industrial exposure risks to human health).  Region 9 industrial PRGs have
been selected to reflect the site’s relatively isolated location, with minimal adjacent residences.

Specific surface soil locations were selected for analysis of dioxins and furans based on observed
site conditions.  When applicable, toxic equivalency (TEQ) is included in results tables.  Values
for TEQ were calculated using toxic equivalency factors (TEF) provided in Interim Procedures
for Estimating Risks Associated with Exposures to Mixtures of Chlorinated Dibenzo –p-dioxin
and – dibenzofurans (CDDs and CDFs) and Update (EPA 1989).

The World Health Organization (WHO) re-evaluated previously established TEFs in 1994 and
1997 and implemented changes to international TEFs for dioxins and furans.  The 1997 WHO
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TEQs (Van den Berg et al. 1998) were calculated and have been included in the tables, where
applicable.  As indicated in the EPA Region 9 PRG User’s Guide, Region 9 has adopted the
1997 WHO TEQs.

The OSWER Directive 9200.4-26 Approach for Addressing Dioxin in Soil at CERCLA and
RCRA Sites (April 13, 1998) recommended cleanup values for dioxin in soil provides a starting
point for setting cleanup levels at CERCLA removal sites.  These values have been included
with the MTCA cleanup levels and Region 9 PRGs.

Process Area
Surface Soil

Laboratory results for detected analytes in four surface soils (including one field duplicate)
collected across the Process Area are provided in Table 4 and results for PCP and DROs are
provided on Figure 4.  MTCA method A and B cleanup levels, EPA Region 9 industrial PRGs,
and OSWER dioxin action levels  are provided for comparison.

Locations PASSP1200 (near wood storage area) and PASSP1300 (near the former ASTs) had
elevated PCP concentrations exceeding both the MTCA method B cleanup level and EPA
Region 9 industrial PRG.

DROs exceeded the MTCA method A cleanup value near the ASTs at PASSP1300.

Subsurface Soil

Laboratory results for detected analytes in eight subsurface soils (including two field duplicates)
collected from three boring locations across the Process Area are provided in Table 5 and results
for PCP and DROs are provided on Figure 5.  MTCA method A and B cleanup levels and
Region 9 industrial PRGs are provided for comparison.

Sample PASBP1111 (northwest of the treatment building at 11 feet bgs) had elevated PCP
concentrations exceeding both the MTCA method B cleanup level and Region 9 industrial PRG. 
Detected subsurface concentrations in the Process Area ranged from 0.0278 to 24.2 mg/kg, with
the highest concentration detected in sample PASBP1111.

DROs exceeded the MTCA method A cleanup level at location PASBP1111.

Ground Water

Laboratory results for detected analytes in three ground water samples collected across the
Process Area are provided in Table 6 and results for PCP and DROs are provided on Figure 6. 
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MTCA method A and B cleanup levels and Region 9 industrial PRGs are provided for
comparison.

Samples PAGWP1109 (northwest of the treatment building at 11 feet bgs) and PAGWP1308
(near the former ASTs at 8 feet bgs) had elevated PCP concentrations that exceeded the MTCA
method B cleanup level and Region 9 industrial PRG.  Product was observed in GWP11.

Napthalene exceeded the Region 9 tap water PRG at location PAGWP1109.

Benzo(a)anthracene exceeded both the Region 9 tap water PRG and MTCA method B cleanup
level at locations PAGWP1109 and PAGWP1308.

Chrysene exceeded the MTCA method B cleanup level at location PAGWP1308.

North Stockpile Area
Surface Soil

Laboratory results for detected analytes in eight surface soils collected across the North
Stockpile Area are provided in Table 7 and results for PCP, DROs, and dioxins are provided on
Figure 4.  MTCA method A and B cleanup levels, EPA Region 9 industrial PRGs, and OSWER
action levels are provided for comparison.

None of the locations exceeded MTCA cleanup levels or Region 9 PRGs for detected SVOCs
and petroleum hydrocarbons.

All eight surface soil samples were analyzed for dioxin/furans.  The concentrations at all
locations except NASSW0400 and NASSW0500 exceeded MTCA cleanup levels and Region 9
PRGs for industrial soils, but were less than OWSER directive cleanup values of 5 to 20 mg/kg.

Subsurface Soil

Laboratory results for detected analytes in one subsurface soil sample collected in the North
Stockpile Area is provided in Table 8 and results for PCP and DROs are provided on Figure 5. 
MTCA method A and B cleanup levels and Region 9 industrial PRGs are provided for
comparison.

PCP was not detected in the subsurface soil sample collected at location NASBP0804.

Ground Water

Laboratory results for detected analytes in nine ground water samples (including one field
duplicate) collected across the North Stockpile Area are provided in Table 9 and results for PCP
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and DROs are provided on Figure 6.  MTCA method A and B cleanup levels and Region 9 tap
water PRGs are provided for comparison.

PCP concentrations exceeded the MTCA method B cleanup level and the Region 9 PRG at five
of the eight North Stockpile Area locations.  Detected concentrations ranged from 40.1 µg/L at
NAGWP1005 to 875 µg/L at NAGWP0906.

Napthalene exceeded the Region 9 tap water PRG at locations NAGWW0403, NAGWW0504,
and NAGWW0603.  All three samples were collected near the western property boundary of the
site.

South Stockpile Area
Surface Soil

Laboratory results for detected analytes in three surface soils (including one field duplicate)
collected across the South Stockpile Area are provided in Table 10 and results for PCP, DROs,
and dioxins are provided on Figure 4.  MTCA method A and B cleanup levels, EPA Region 9
industrial PRGs, and OSWER cleanup levels are provided for comparison.

Location SASSW0800 exceeded the MTCA method B cleanup levels for PCP.

Location SASSW0800 exceeded the MTCA method A cleanup level for DROs.

Samples SASSW0200 and SASSW0800 were analyzed for dioxin/furans.  The detected
concentrations for both samples exceeded MTCA cleanup levels; the detected concentration for
sample SASSW0800 exceeded the Region 9 PRGs for industrial soils, but fell within the 
OWSER directive cleanup values of 5 to 20 mg/kg.

Subsurface Soil

Laboratory results for detected analytes in 14 subsurface soil samples collected in the South
Stockpile Area are provided in Table 11 and results for PCP and DROs are provided on Figure 5. 
MTCA method A and B cleanup levels and Region 9 industrial PRGs are provided for
comparison.  PCP was detected at 10.3 mg/kg at location SASBH0501 and at 20.5 mg/kg at
location SASBP0302, exceeding both the MTCA method B cleanup level and the Region 9
industrial PRG.

Ground Water

Laboratory results for detected analytes in 14 ground water samples (including one field
duplicate) collected across the South Stockpile Area are provided in Table 12 and results for
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PCP and DROs are provided on Figure 6.  MTCA method A and B cleanup levels and EPA
Region 9 tap water PRGs are provided for comparison.

Naphthalene exceeded the Region 9 PRG for tap water in samples SAGWW0203 (11.3 µg/L),
SAGWW0703 (12.2 µg/L), and SAGWW0806 (13.7 µg/L).

Site-wide Summary of Ground Water Sampling Results

Based on water levels measured in 11 monitoring wells on June 17, 2005, the general direction
of ground water flow is toward the west with a very flat gradient (Figure 7).  The silty clay
aquiclude present across the site, at depths ranging from 10 to 23.5 feet bgs, impedes the
downward migration of contaminated ground water.  Alluvial sand and gravel deposits overlying
the clay contribute to the lateral migration of contaminated ground water.  No samples were
collected from the underlying aquifer, expected to be hundreds of feet deep.

A range of ground water velocity may be calculated using the equation V = KI/Sy where:
velocity equals hydraulic conductivity times hydraulic gradient divided by specific yield.

I = 0.0017 ft/ft (estimated average across site)
K = 100 gal/day/ft2 for silty sand (Freeze and Cherry 1979)
K = 10,000 gal/day/ft2 for sandy gravel
Sy = 0.2 (dimensionless), 0.1 to 0.3 for sand, and 0.15 to 0.30 for gravel (Driscoll 1986).

Ground water flow velocity ranges from 0.1 to 11.4 ft/day across the Colville P & P site, based
on the range of hydraulic conductivity and conversion from gallons to cubic feet.

DROs were detected in three of the 11 monitoring wells at concentrations of 283 and 284 µg/L
along the western property boundary and 212 µg/L in the south stockpile area.  PCP was
detected in two of the 11 monitoring wells at concentrations of 153 and 256 µg/L along the
western property boundary.  The presence of a plume of contaminated ground water migrating
across the site from the Process Area to the western property boundary is supported by the
presence of PCP at concentrations ranging from 40.1 to 875 µg/L in ground water samples from
three probe borings completed along the northern portion of the North Stockpile Area and from
55.8 to 2,690 µg/L in two probe borings in the Process Area.  Product was present in the Process
Area sample that detected PCP at 2,690 µg/L in ground water.

Ground water concentrations of DRO ranged from 237 to 606 µg/L in six probe borings
surrounding the wood chip pile; no PCP was detected.  An elevated concentration of DRO
detected at 32,900 µg/L in a probe boring completed at the boundary of the Process Area is
attributed to a release of diesel from the former ASTs.

Quarterly ground water monitoring will determine seasonal variations in ground water flow and
trends of PCP and DRO concentrations in ground water.
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Source, Exposure Pathway, and Targets

Process Area

The threat of exposure to occupants or trespassers and wildlife exists through ingestion and
inhalation of contaminated surface soil found across the Process Area.  Access to the Process
Area has temporarily been restricted by a 6-foot-high security fence with a padlock, installed
during the 2005 Removal Action; however, vandalism and/or tampering with the fence would
facilitate access and potential exposure.

The contaminants of concern detected in surface and subsurface soils were also identified in the
2002 Removal Site Evaluation: PCP and DROs.  Surface soil exposure pathways are via wind
and/or occupant foot and vehicular traffic, and runoff to ditches.  Subsurface soil exposure
pathways are via exposure to excavated soil and as a continuous source to ground water, which
is migrating towards the Clauser property to the west.  Contaminants of concern detected in
ground water included PCP, DROs, napthalene, benzo(a)anthracene, and chrysene.

North Stockpile Area

The threat of exposure to occupants or trespassers and wildlife exists through ingestion and
inhalation of impacted surface soil in limited areas of the North Stockpile Area.  Dioxins were
detected in surface soils at concentrations below two of three cleanup guidelines.  No SVOCs
were detected in surface soils during this investigation; however, heavy oils were detected
during the 2002 Removal Site Evaluation.  Access to the North Stockpile Area continues to be
restricted along the north and west property boundaries by a barbed wire fence and the BNSF
Railway Company railroad located between the facility and U.S. Highway 395.

PCP was not detected in subsurface soil; however, PCP and napthalene were detected in ground
water.  The local ground water flow direction is westward, towards the adjacent property and
drinking water well.  The potential threat to human health, wildlife, and the environment exists
by ingestion of, or contact with, water from the Clauser drinking water well, if contaminated. 
Contaminated ground water may also discharge to the Colville River, wetlands, and drainages.

South Stockpile Area

The threat of exposure to occupants or trespassers and wildlife exists through ingestion and
inhalation of contaminated surface soil in limited areas of the South Stockpile Area.  Access to
the South Stockpile Area is restricted to the main facility entrance and the north property
boundary by a wood rail or barbed wire fence and the BNSF Railway Company railroad. 
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Trespassers may access the South Stockpile Area via the adjacent property to the southeast of the
site, which has unrestricted access.

Elevated concentrations of PCP, diesel-range petroleum hydrocarbons, and dioxins were
detected in surface soil located in hot spots across the South Stockpile Area, and PCP was
detected in subsurface soil.  The extent of subsurface soil contamination is limited to isolated hot
spots.  Surface runoff could cause these contaminants to migrate to adjacent drainages and the
Colville River.

Naphthalene was detected in ground water samples, indicating migration from hot spots in
subsurface or surface soils.
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Removal Options

Removal options were developed using the most appropriate engineering methods to address the
source of contamination for each Decision Area according to the exposure pathway and targets
and analytical results from the 2002 and 2005 Removal Site Evaluations, and previous
engineering experience from similar sites.  This section presents an update to the proposed
Removal Action options documented in the 2002 Removal Site Evaluation as a generalized
summary; options for each Decision Area are presented in Table 13.

The remaining Process Area buildings, structures, and equipment that may have been impacted
by contact with process chemicals should be demolished and removed for disposal.

An option for control and/or containment of contaminated surface and subsurface soil is
excavation.  Contaminated material at and around the Process Area and all North and South
Stockpile hot spots would be removed and may be replaced with a clean backfill soil or rock cap. 
The estimated volume of material remains highest within the Process Area, and difficult to
estimate based on limited data; however, the 2002 estimate of up to approximately 17,000 cubic
yards should be used as a guide.

An alternative to excavation in the Process Area is installing a bentonite slurry wall and soil or
rock cap, and placing soil or rock caps in the identified hot spot locations in the North and South
Stockpile Areas.  Ground water monitoring is generally needed to determine the effectiveness of
the slurry wall option, therefore additional well(s) to monitor its effectiveness are likely
necessary.

Contaminated material would have to be transported offsite and treated by bioremediation,
thermal desorption, incineration, or soil washing prior to disposal.  Onsite containment and
treatment is an option with a cost effective treatment method, long-term monitoring, and
continued operations and maintenance.  Due to recent and historic flooding onsite, the location
for material containment should not be within the 100-year floodplain elevation.

Continued quarterly ground water monitoring will be necessary to track the flow, direction, and
leading edge of the contaminant plume.  The west adjacent property drinking water well should
be sampled to determine potential impacts from the site and future actions to address potential
offsite ground water contamination (i.e., pump and treat, additional bentonite slurry wall
barriers, etc.).  Depending on the results, a clean source of drinking water may have to be
provided to the owner, as well as for other water uses (i.e., livestock, agricultural practices, etc.).
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Conclusion

Phase II field observations and sample results confirmed limited free product in Process Area
subsurface soil and ground water, and established a plume of PCP in ground water in the North
Stockpile Area that appears to be flowing generally towards the west to the adjacent property. 
The confirmed presence of a thick clay aquiclude at depths ranging from 10 to 23.5 feet bgs
likely provides a vertical barrier to deeper contaminant migration.  Elevated surface and
subsurface soil concentrations of PCP, diesel, and dioxin were detected in the Process Area and
limited locations in the North and South Stockpile Areas.  Impacts to ground water were detected
in limited areas in the South Stockpile Area.

The preferred removal option includes demolition and removal of all Process Area structures and
associated equipment that may have been impacted; draining and excavating the pond; selective
excavation of surface and subsurface soil in the Process Area; and hot spot excavation in the
South Stockpile Area and the North Stockpile Area.

Continued quarterly monitoring of the ground water wells will aid in confirming the size and
concentration gradient of the contaminant plume.

Soil removal requires disposal with an associated treatment method.  Onsite ex situ
bioremediation treatment is currently being investigated by ERT; however, a second method
must be determined in the event bioremediation is not feasible.  Soil washing was previously
identified as the most cost-effective method of treatment; however, the specific treatment method
would be determined by the most cost-effective off-site disposal facility, including costs for
transportation, treatment, and disposal.

Immunoassay field screening for pentachlorophenol was performed at the site to evaluate its
applicability to monitoring site conditions during future removal activities.  Based on statistical
analysis of the immunoassay and laboratory results, it was determined that the immunoassay
field screening kit can be used during future removal activities to provide reliable soil results for
concentrations ranging from 0 to 20 ppm.  However, results of the immunoassay field screening
kit for water at the site should be used with caution (see Appendix D).
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Table 1.

Laboratory Result

Sample ID Run # Dilution

NASSW0100 061505-01 1:1 0.1 U 0.0662 J
NASBW0106 061505-01 1:1 0.1 U NA
NASBW0108 061505-01 1:1 0.1 U NA
SASSW0200 061505-01 1:1 0.1 0.421
SASBW0206 061505-01 1:1 0.1 U NA
SASBP0102 061505-01 1:1 0.1 U 0.0524 J
SASBP0104 061505-01 1:1 0.1 U 0.102 U
SASBP0203 061505-01 1:1 0.1 U NA
SASBP0204 061505-01 1:1 0.1 U 0.113 U
SASBP0302 061505-01 1:1 0.1 U 20.5
SASBP0304 061505-01 1:1 0.1 U NA
SASBP0401 061505-01 1:1 0.1 U 0.056 J
SASBP0404 061505-01 1:1 0.1 U NA
SASSW0300 061505-01 1:1 0.1 U 0.0861 J
SASSW0300D 061505-01 1:1 0.1 U 0.0562 J
SASBW0308 061505-01 1:1 0.1 U NA
SASBP053.5 061505-01 1:1 0.1 U NA
SASBP0505 061505-01 1:1 0.1 U 0.116 U
SASBP0601 061505-01 1:1 0.1 U NA
SASBP0604 061505-01 1:1 0.1 U 0.0347 J
NASSW0400 061505-02 1:1 0.1 U 0.115 U
NASBW0408 061505-02 1:1 0.1 U NA
NASSP0700 061505-02 1:1 0.3 0.139
NASBP0704 061505-02 1:1 0.1 U NA
NASSP0800 061505-02 1:1 0.1 0.21
NASBP0804 061505-02 1:1 0.1 U 0.112 U
NASSP0900 061505-02 1:1 0.1 U 0.0331 J
NASBP0904 061505-02 1:1 0.1 U NA
NASSW0500 061505-02 1:1 0.1 U 0.128 U
NASBW0505 061505-02 1:1 0.1 U NA
NASSP1000 061505-02 1:1 0.1 U 0.108 U
NASBP1004 061505-02 1:1 0.1 U NA
NASBP1004D 061505-02 1:1 0.1 U NA
PASSP1100 061605-01 1:1 9.1 4.23
PASBP1109 061605-01 1:1 0.1 U 0.0385 J
PASBP1111 061705-01 1:10 16 24.2
PASBP1204 061605-01 1:1 0.7 0.498

Immunoassay and fixed laboratory pentachlorophenol analytical results for
soil samples collected in June 2005 at the Colville Post and Pole site in

(mg/kg)(ppm)

Rapid Assay Kit

Stevens County.
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Laboratory Result
Sample ID Run # Dilution

PASBP1208 061605-01 1:1 0.1 U 0.0201 J
NASSW0600 061605-01 1:1 0.1 0.129
NASBW0605 061605-01 1:1 0.1 NA
SASSW0700 061605-01 1:1 0.1 U NA
SASBW0704 061605-01 1:1 0.1 U 0.109 U
SASSW0800 061605-02 1:20 50 73.5
SASBW0804 061605-01 1:1 0.1 U 0.112 U
SASBW0806 061605-01 1:1 0.1 U 0.123 U
PASSP1300 061605-02 1:50 360 280
PASBP1306 061605-01 1:1 0.3 0.126 J
PASBP1308 061605-02 1:1 0.1 U 0.0278 J
SASBH0501 061605-02 1:1 9.3 10.3
SASBH0604 061605-02 1:1 0.1 U 0.235
SASBH0704 061605-02 1:1 0.9 1.39
SASBH0801 061605-02 1:1 4.3 5.8
PASSP1200 061705-01 1:10 7.0 31.3
PASSP1200D 061705-01 1:10 21 22.2

Bold values indicate results greater than USEPA Region 9 PRG screening level for
 pentachlorophenol of 3 mg/kg.
Italicized  values indicate the reporting limit for the compound.
mg/kg - milligrams per kilogram.
ppm - parts per million.
J - The associated numerical value is an estimated quantity because the concentrations were 
less than the required detection limits or quality control criteria were not met.
U - The material was analyzed for, but was not detected.  The associated numerical value is 
the laboratory reporting limit.
PRG - EPA Region 9 Preliminary Remediation Goals (EPA 2004).
NA - Not analyzed.

Rapid Assay Kit
(ppm) (mg/kg)

Table 1 (continued).    Immunoassay and fixed laboratory pentachlorophenol analytical
                       results for soil samples collected in June 2005 at the Colville Post
                      and Pole site in Stevens County.
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Table 2. 

Sample ID Run # Dilution

SAGWP0104 061505-03 1:1 0.2 0.3 2 U
SAGWP0203 061505-03 1:1 0.1 0.1 1.94 U
SAGWP0302 061505-03 1:1 0.2 0.2 1.9 U
SAGWP0404 061505-03 1:1 0.3 0.2 1.9 U
SAGWP0505 061505-03 1:1 3.6 3.1 1.92 U
SAGWP0602 061505-03 1:1 0.1 0.1 2 U
NAGWP0705 061505-03 1:1 1.1 1.3 1.9 U
NAGWP0805 061605-02 50 137 NA 121
NAGWP0906 061705-01 200 1300 NA 875
NAGWP1005 061605-01 10 91 NA 40.1
PAGWP1109 061705-02 800 860 NA 2690
PAGWP1111 061705-01 10 8.2 NA NA
PAGWP1208 061605-02 1:1 0.1 U NA 1.89 U
PAGWP1308 061705-01 50 41 NA 55.8
SAGWMW105 061705-01 1:1 0.1 U 0.1 U 1.9 U
SAGWMW205 061705-01 1:1 0.4 0.3 1.9 U
SAGWMW407 061705-01 1:1 0.1 U 0.1 U 1.9 U
NAGWW0106 061705-01 1:1 0.1 U 0.1 U 1.88 U
SAGWW0203 061705-01 1:1 0.1 U 0.1 U 1.9 U
SAGWW0305 061705-01 1:1 0.1 U 0.1 U 1.91 U
NAGWW0403 061705-01 1:1 0.1 U 0.1 U 1.9 U
NAGWW0504 062405-01 50 200 NA 256
NAGWW0603 062405-01 50 370 NA 153
SAGWW0703 061705-02 1:1 0.1 U 0.1 U 1.89 U
SAGWW0806 061705-02 1:1 0.6 0.6 1.9 U

Italicized  values indicate the reporting limit for the compound.
µg/L - micrograms per liter.
ppb - parts per billion.

laboratory reporting limit.
NA - Not analyzed.

U - The material was analyzed for, but was not detected.  The associated numerical value is the

Immunoassay and fixed laboratory pentachlorophenol analytical results
for ground water samples collected at the Colville Post and Pole site in 
Stevens County.

Laboratory ResultRapid Assay Kit

Duplicate (ppb)Sample (ppb) (µg/L)
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Table 3. Summary of laboratory chemical analysis, Colville Post and Pole site,
Stevens County, Washington.

Matrix Analytical Parameter Analytical Method

Surface Soil Semivolatile Organic Compounds (SVOCs) EPA Method 8270C

Diesel and Heavy Oil Range Petroleum Hydrocarbons NWTPH-Dx

Dioxins/Furans EPA Method 8290

Subsurface Soil Semivolatile Organic Compounds (SVOCs) EPA Method 8270C

Diesel and Heavy Oil Range Petroleum Hydrocarbons NWTPH-Dx

Ground Water Semivolatile Organic Compounds (SVOCs) EPA Method 8270C

Diesel and Heavy Oil Range Petroleum Hydrocarbons NWTPH-Dx



EPA Region
MTCA 9 PRGs for 

Compound Units Cleanup Level Industrial Soil

NWTPH-Dx
    #2 Diesel mg/kg 165 J 144 J 111 J 16400 2000 a -
    Motor Oil mg/kg 1220 246 J 177 J 197 J 2000 a -
SVOCs
    2-Methylnaphthalene mg/kg 0.0179 J 0.193 0.117 0.0213 U - -
    Anthracene mg/kg 0.0192 J 0.0247 J 0.0296 0.0213 U 24000 100000
    Bis(2-ethylhexyl)phthalate mg/kg 0.131 J 0.115 J 0.243 U 0.213 U 71.4 (ca) 120
    Fluorene mg/kg 0.0337 0.0261 U 0.116 0.0213 U 3200 26000
    Naphthalene mg/kg 0.025 U 0.0392 0.0211 J 0.0213 U 1600 190
    Pentachlorophenol mg/kg 4.23 31.3 22.2 280 8.33 (ca) 9
    Phenanthrene mg/kg 0.046 0.184 0.191 0.0213 U - -
    Pyrene mg/kg 0.025 U 0.0261 U 0.155 0.813 2400 29000

SVOCs - Semivolatile organic compounds

Values reported on a dry-weight basis.
a  Method A cleanup level (Ecology 2001).
Bold values indicate results greater than MTCA method B cleanup levels and/or USEPA Region 9 PRGs for industrial soil.
Italicized  values indicate the reporting limit for the compound.

PRG - EPA Region 9 Preliminary Remediation Goals (EPA 2004).
MTCA - Model Toxics Control Act (Ecology 2001).
NWTPH-Dx - Northwest Total Petroleum Hydrocarbon Analysis (Ecology 1997).

Location

J - The associated numerical value is an estimated quantity because the concentrations were less than the required detection limits or quality control criteria were not met.
U - The material was analyzed for, but was not detected.  The associated numerical value is the laboratory reporting limit.
(ca) - carcinogen; carcinogen values indicated if available.

NA - Not analyzed.
mg/kg - milligrams per kilogram.
ug/kg - micrograms per kilogram.

Table 4.   Process Area surface soil analytical results for the Colville Post and Pole site located in Stevens County, Washington.

PASSP1100 PASSP1200 PASSP1200D PASSP1300
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EPA
Region 9

MTCA PRGs for
Cleanup Industrial

Compound Units Level Soil

NWTPH-Dx
  #2 Diesel mg/kg NA 5590 5820 9.39 J 36.9 U NA 18.5 J NA 2000 a -
  Motor Oil mg/kg NA 323 225 J 76.7 U 73.8 U NA 131 U NA 2000 a -
SVOCs
  Pentachlorophenol mg/kg 0.0385 J 24.2 25.7 0.498 0.187 0.0201 J 0.126 J 0.0278 J 8.33 (ca) 9

PASBP1308

Table 5.    Process Area subsurface soil analytical results for the Colville Post and Pole site located in Stevens County, Washington.

Values reported on a dry-weight basis.
a  Method A cleanup level (Ecology 2001).
Bold values indicate results greater than MTCA cleanup levels and/or EPA Region 9 PRGs for industrial soil.

Location
PASBP1109 PASBP1111 PASBP1111D PASBP1204 PASBP1204D PASBP1208 PASBP1306

Italicized  values indicate the reporting limit for the compound.
NA - Not analyzed.
mg/kg - milligrams per kilogram.
SVOCs - Semivolatile organic compounds.

MTCA - Model Toxics Control Act (Ecology 2001).
NWTPH-Dx - Northwest Total Petroleum Hydrocarbon Analysis (Ecology 1997).

J - The associated numerical value is an estimated quantity because the concentrations were less than the required detection limits or quality control criteria were not met.
U - The material was analyzed for, but was not detected.  The associated numerical value is the laboratory reporting limit.
(ca) - carcinogen; carcinogen values indicated if available.
PRG - EPA Region 9 Preliminary Remediation Goals (EPA 2004).
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MTCA EPA Region
Cleanup 9 PRGs for

Compound Units Level Tap Water

NWTPH-Dx
    #2 Diesel mg/L 0.734 J 32.9 0.342 J 500 a -
    Motor Oil mg/L 0.477 U 1.84 J 0.476 U 500 a -
SVOCs
    2-METHYLNAPHTHALENE ug/L 103 0.473 U 0.488 U - -
    4-NITROANILINE ug/L 3.03 1.89 U 1.95 U - 3.2 (ca)
    ACENAPHTHENE ug/L 14.6 0.189 U 0.195 U 960 370
    ANTHRACENE ug/L 3.97 0.189 U 0.195 U 2400 1800
    BENZO(A)ANTHRACENE ug/L 0.191 0.189 U 0.172 J 0.012 (ca) 0.092 (ca)
    BUTYLBENZYL PHTHALATE ug/L 2.84 U 3.14 2.93 U 3200 7300
    CHRYSENE ug/L 0.189 U 0.189 U 0.151 J 0.012 (ca) 9.2 (ca)
    DI-N-BUTYL PHTHALATE ug/L 1.89 U 1.63 J 0.608 J 1600 3600
    FLUORENE ug/L 10.9 0.189 U 0.195 U 640 240
    NAPHTHALENE ug/L 24 0.473 U 0.488 U 160 6.2
    PENTACHLOROPHENOL ug/L 2690 1.89 U 55.8 0.792 (ca) 0.56 (ca)
    PHENANTHRENE ug/L 18.3 0.189 U 0.195 U - -
    PYRENE ug/L 3.86 0.189 U 0.195 U 480 180

SVOCs - Semivolatile organic compounds.
J - The associated numerical value is an estimated quantity because the concentrations were less than the required detection limits or quality control
criteria were not met.

a  Method A cleanup level (Ecology 2001).
Bold values indicate results greater than MTCA cleanup levels and/or EPA Region 9 PRGs for tap water.
Italicized  values indicate the reporting limit for the compound.
mg/L - milligrams per liter.

Table 6.   Process Area ground water results for the Colville Post and Pole site located in Stevens County, Washington.

NWTPH-Dx - Northwest Total Petroleum Hydrocarbon Analysis (Ecology 1997).

PAGWP1109 PAGWP1208 PAGWP1308

U - The material was analyzed for, but was not detected.  The associated numerical value is the laboratory reporting limit.
(ca) - carcinogen; carcinogen values indicated if available.
PRG - EPA Region 9 Preliminary Remediation Goals (EPA 2004).
MTCA - Model Toxics Control Act (Ecology 2001).

ug/L - micrograms per liter.
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EPA
MTCA Region 9

Cleanup PRGs for 
Compound Units Level Industrial Soil

NWTPH-Dx
  #2 Diesel mg/kg NA NA NA 37.3 J 8.13 J 25.7 J NA NA 2000 a -
  Motor Oil mg/kg NA NA NA 153 J 78.9 248 NA NA 2000 a -
SVOCs
  BIS(2-ETHYLHEXYL) PHTHALATE mg/kg 0.0365 J 0.0252 J 0.0333 J 0.202 U 0.0311 J 0.211 U 0.207 U 0.0231 J 71.4 (ca) 120
  DI-N-BUTYL PHTHALATE mg/kg 0.114 U 0.115 U 0.128 U 0.0227 J 0.0988 U 0.0198 J 0.0191 J 0.108 U 8000 62000
  PENTACHLOROPHENOL mg/kg 0.0662 J 0.115 U 0.128 U 0.129 0.139 0.21 0.0331 J 0.108 U 8.33 (ca) 9
  PHENANTHRENE mg/kg 0.0228 U 0.0229 U 0.0255 U 0.0202 U 0.0198 U 0.0073 J 0.0207 U 0.0216 U - -
  PYRENE mg/kg 0.0228 U 0.0229 U 0.0255 U 0.0202 U 0.0142 J 0.015 J 0.0207 U 0.0216 U 2400 29000
Dioxins/Furans
  2,3,7,8-TCDD (TEQ 1987 EPA) ug/kg 0.012 0.0007 0.00005 0.03 0.05 0.078 0.022 0.026 0.00667 0.16 / (5 to 20) c

  2,3,7,8-TCDD (TEQ 1997 WHO) ug/kg 0.055 0.0038 0.0001 0.12 0.18 0.30 0.088 0.089 0.00667 0.16 / (5 to 20) c

Location

Table 7.    North Stockpile Area surface soil analytical results for the Colville Post and Pole site located in Stevens County, Washington.

Values reported on a dry-weight basis.

NASSP0700 NASSP0800 NASSP0900 NASSP1000NASSW0100 NASSW0400 NASSW0500 NASSW0600

a  Method A cleanup level (Ecology 2001).
b  Method B cleanup level (Ecology 2001).
c  OSWER Directive 9200.4-26 cleanup levels (EPA 1998).
Bold values indicate results greater than MTCA cleanup levels, EPA Region 9 PRGs for industrial soil, and/or OSWER cleanup values.
Italicized  values indicate the reporting limit for the compound.
NA - Not analyzed.
mg/kg - milligrams per kilogram.
ug/kg - micrograms per kilogram.

PRG - EPA Region 9 Preliminary Remediation Goals (EPA 2004).
MTCA - Model Toxics Control Act (Ecology 2001).
NWTPH-Dx - Northwest Total Petroleum Hydrocarbon Analysis (Ecology 1997).

SVOCs - Semivolatile organic compounds.
J - The associated numerical value is an estimated quantity because the concentrations were less than the required detection limits or quality control criteria were not met.
U - The material was analyzed for, but was not detected.  The associated numerical value is the laboratory reporting limit.
(ca) - carcinogen; carcinogen values indicated if available.
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EPA Region
MTCA 9 PRGs for 

Compound Units Cleanup Levels Industrial Soil
NWTPH-Dx
  #2 Diesel mg/kg NA 2000 a -
  Motor Oil mg/kg NA 2000 a -

SVOCs
  PENTACHLOROPHENOL mg/kg 0.112 U 8.33 (ca) 9

Values reported on a dry-weight basis.
a  Method A cleanup level (Ecology 2001).
Bold values indicate results greater than MTCA cleanup levels and/or EPA Region 9 PRGs for industrial soil.
Italicized  values indicate the reporting limit for the compound.
NA - Not analyzed.
mg/kg - milligrams per kilogram.
SVOCs - Semivolatile organic compounds.
J - The associated numerical value is an estimated quantity because the concentrations were less than the required 
detection limits or quality control criteria were not met.
U - The material was analyzed for, but was not detected.  The associated numerical value is the laboratory reporting
limit.
(ca) - carcinogen; carcinogen values indicated if available.
PRG - EPA Region 9 Preliminary Remediation Goals (EPA 2004).
MTCA - Model Toxics Control Act (Ecology 2001).
NWTPH-Dx - Northwest Total Petroleum Hydrocarbon Analysis (Ecology 1997).

Location
NASBP0804

Table 8.   North Stockpile Area subsurface soil analytical results for the Colville Post
                 and Pole site located in Stevens County, Washington.
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EPA
Region 9

MTCA PRGs for
Cleanup Tap

Compound Units Level Water
NWTPH-Dx
  #2 Diesel mg/L 0.237 UJ 1.07 J 0.79 J 0.121 J 0.237 U 0.236 U 0.237 U 0.283 J 0.284 J 500 a -
  Motor Oil mg/L 0.473 UJ 1.25 J 0.222 J 0.114 J 0.475 U 0.473 U 0.47 U 0.0952 J 0.473 U 500 a -
SVOCs
  2,4,5-TRICHLOROPHENOL µg/L 1.9 U 1.9 U 0.568 J 1.9 U 1.88 U 1.9 U 1.9 U 1.89 U 1.89 U 1600 3600
  2,4-DICHLOROPHENOL µg/L 1.9 U 1.9 U 0.828 J 1.9 U 1.88 U 1.9 U 1.9 U 1.89 U 1.89 U 48 110
  2-METHYLNAPHTHALENE µg/L 0.476 U 0.476 U 0.476 U 0.476 U 0.471 U 0.212 J 3.32 0.643 2.93 - -
  ACENAPHTHENE µg/L 0.19 U 0.19 U 0.19 U 0.19 U 0.188 U 0.19 U 0.383 0.078 J 0.348 960 370
  DIBENZOFURAN µg/L 1.9 U 0.278 J 1.9 U 1.9 U 1.88 U 1.9 U 0.665 J 1.89 U 0.653 J - 12
  FLUORANTHENE µg/L 0.19 U 0.19 U 0.19 U 0.19 U 0.188 U 0.19 U 0.305 0.0945 J 0.238 640 1500
  FLUORENE µg/L 0.19 U 0.11 J 0.19 U 0.19 U 0.188 U 0.19 U 0.319 0.103 J 0.459 640 240
  NAPHTHALENE µg/L 0.476 U 0.476 U 0.476 U 0.476 U 0.471 U 0.365 J 11.9 2.7 10.8 160 6.2
  PENTACHLOROPHENOL µg/L 1.9 U 121 875 40.1 1.88 U 1.9 U 1.9 U 256 153 0.792 (ca) 0.56 (ca)
  PHENANTHRENE µg/L 0.19 U 0.19 U 0.19 U 0.19 U 0.0534 J 0.19 U 1.01 0.18 J 0.889 - -
  PYRENE µg/L 0.19 U 0.19 U 0.19 U 0.19 U 0.188 U 0.19 U 0.122 J 0.189 U 0.112 J 480 180

a  Method A cleanup level (Ecology 2001)
Bold values indicate results greater than MTCA cleanup levels and/or EPA Region 9 PRGs for tap water
Italicized  values indicate the reporting limit for the compound
mg/L - milligrams per liter.
ug/L - micrograms per liter.
SVOCs - Semivolatile organic compounds
J - The associated numerical value is an estimated quantity because the concentrations were less than the required detection limits or quality control criteria were not met.
U - The material was analyzed for, but was not detected.  The associated numerical value is the laboratory reporting limit.
(ca) - carcinogen; carcinogen values indicated if available.
PRG - EPA Region 9 Preliminary Remediation Goals (EPA 2004).
MTCA - Model Toxics Control Act (Ecology 2001).
NWTPH-Dx - Northwest Total Petroleum Hydrocarbon Analysis (Ecology 1997).

Table 9.    North Stockpile Area ground water analytical results for the Colville Post and Pole site located in Stevens County, Washington.

Sample Location
NAGWP0705 NAGWP0805 NAGWP0906 NAGWP1005 NAGWW0106 NAGWW0106D NAGWW0403 NAGWW0504 NAGWW0603
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EPA Region
MTCA 9 PRGs for 

Compound Units Cleanup Level Industrial Soil
NWTPH-Dx
  #2 Diesel mg/kg NA NA NA 7750 2000 a -
  Motor Oil mg/kg NA NA NA 352 2000 a -
SVOCs
  ANTHRACENE mg/kg 0.0228 U 0.0224 U 0.0213 U 0.426 24000 b 100000
  PENTACHLOROPHENOL mg/kg 0.421 0.0861 J 0.0562 J 73.5 8.33 (ca) b 9
  PHENANTHRENE mg/kg 0.00785 J 0.0224 U 0.0213 U 2.97 - -
Dioxins/Furans
  2,3,7,8-TCDD (TEQ 1987 EPA) µg/kg 0.043 NA NA 1.3 0.00667 0.16 / (5 to 20) c

  2,3,7,8-TCDD (TEQ 1997 WHO) µg/kg 0.15 NA NA 7.2 0.00667 0.16 / (5 to 20) c

Values reported on a dry-weight basis.
a  Method A cleanup level (Ecology 2001).
b  Method B cleanup level (Ecology 2001).
c  OSWER Directive 9200.4-26 cleanup levels (EPA 1998).
Bold values indicate results greater than MTCA cleanup levels, EPA Region 9 PRGs for industrial soil, and/or OSWER cleanup values.
Italicized  values indicate the reporting limit for the compound.
NA - Not analyzed.
mg/kg - milligrams per kilogram.
ug/kg - micrograms per kilogram.
SVOCs - Semivolatile organic compounds.
J - The associated numerical value is an estimated quantity because the concentrations were less than the required detection limits or quality control criteria were not met.
U - The material was analyzed for, but was not detected.  The associated numerical value is the laboratory reporting limit.
(ca) - carcinogen; carcinogen values indicated if available.
PRG - EPA Region 9 Preliminary Remediation Goals (EPA 2004).
MTCA - Model Toxics Control Act (Ecology 2001).
NWTPH-Dx - Northwest Total Petroleum Hydrocarbon Analysis (Ecology 1997).

Location

Table 10.   South Stockpile Area surface soil analytical results for the Colville Post and Pole site located in Stevens County, Washington.

SASSW0200 SASSW0300 SASSW0300D SASSW0800
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EPA
Region 9

MTCA PRGs for
Cleanup Industrial

Compound Units Level Soil

NWTPH-Dx
  #2 Diesel mg/kg 90.2 J NA 17.1 J 89 J NA NA NA NA NA NA NA NA NA NA 2000 a -
  Motor Oil mg/kg 267 J NA 69.4 193 J NA NA NA NA NA NA NA NA NA NA 2000 a -
SVOCs
  PENTACHLOROPHENOL mg/kg 10.3 0.235 1.39 5.8 0.0524 J 0.102 U 0.113 U 20.5 0.056 J 0.116 U 0.0347 J 0.109 U 0.112 U 0.123 U 8.33 (ca) 9

Values reported on a dry-weight basis.
a  Method A cleanup level (Ecology 2001).
Bold values indicate results greater than MTCA cleanup levels and/or EPA Region 9 PRGs for industrial soil.
Italicized  values indicate the reporting limit for the compound.
NA - Not analyzed.
mg/kg - milligrams per kilogram.
SVOCs - Semivolatile organic compounds.
J - The associated numerical value is an estimated quantity because the concentrations were less than the required detection limits or quality control criteria were not met.
U - The material was analyzed for, but was not detected.  The associated numerical value is the laboratory reporting limit.
(ca) - carcinogen; carcinogen values indicated if available.
PRG - EPA Region 9 Preliminary Remediation Goals (EPA 2004).
MTCA - Model Toxics Control Act (Ecology 2001).
NWTPH-Dx - Northwest Total Petroleum Hydrocarbon Analysis (Ecology 1997).

SASBP0204 SASBP0302SASBH0501 SASBH0604 SASBH0704 SASBH0801 SASBW0804 SASBW0806

Table 11. South Stockpile Area subsurface soil analytical results for the Colville Post and Pole site located in Stevens County, Washington.

Location
SASBP0401 SASBP0505 SASBP0604 SASBW0704SASBP0102 SASBP0104
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EPA
Region 9

MTCA PRGs for
Cleanup Tap

Compound Units Level Water

NWTPH-Dx
  #2 Diesel mg/L 0.237 U 0.237 U 0.212 J 0.237 U 0.606 J 0.274 J 0.271 J 0.0925 J 0.352 J 0.293 J 0.236 U 0.238 U 0.236 U 0.237 U 500 a -
  Motor Oil mg/L 0.474 U 0.473 U 0.478 U 0.473 U 0.606 J 0.443 J 0.277 J 0.473 U 0.205 J 0.616 J 0.472 U 0.475 U 0.473 U 0.474 U 500 a -

SVOCs
  2-METHYLNAPHTHALENE µg/L 0.474 U 0.475 U 0.474 U 0.475 U 0.5 U 0.485 U 0.476 U 0.476 U 0.481 U 0.5 U 3.01 4.07 3.78 4.02 - -
  3-&4-METHYLPHENOL µg/L 3.79 U 3.8 U 3.8 U 3.8 U 4.64 3.88 U 3.81 U 3.81 U 3.85 U 4 U 3.8 U 3.82 U 3.79 U 3.81 U 80 180
  ACENAPHTHENE µg/L 0.19 U 0.19 U 0.19 U 0.19 U 0.2 U 0.194 U 0.19 U 0.19 U 0.192 U 0.2 U 0.377 0.597 0.453 0.432 960 370
  ANTHRACENE µg/L 0.19 U 0.19 U 0.19 U 0.19 U 0.2 U 0.194 U 0.19 U 0.19 U 0.192 U 0.2 U 0.19 U 0.191 U 0.189 U 0.0233 J 2400 1800
  BENZOIC ACID µg/L 9.48 U 9.51 U 9.49 U 9.51 U 11.4 J 2.39 J 9.52 J 9.52 UJ 9.62 UJ 10 UJ 9.51 U 9.55 U 9.47 U 9.52 U 64000 150000
  BUTYLBENZYL PHTHALATE µg/L 2.84 U 2.85 U 2.85 U 2.85 U 1.29 J 2.91 U 2.86 U 2.86 U 2.88 U 3 U 2.85 U 2.87 U 2.84 U 2.86 U 3200 7300
  DIBENZOFURAN µg/L 1.9 U 1.9 U 1.9 U 1.9 U 2 U 1.94 U 1.9 U 1.9 U 1.92 U 2 U 0.667 J 1.07 J 0.808 J 0.776 J - 12
  DIETHYL PHTHALATE µg/L 1.9 U 1.9 U 1.9 U 1.9 U 0.958 J 0.579 J 1.9 U 1.9 U 1.92 U 2 U 1.9 U 1.91 U 1.89 U 1.9 U 12800 29000
  DI-N-BUTYL PHTHALATE µg/L 0.731 J 0.614 J 1.34 J 1.03 J 4.27 3.76 U 1.9 U 1.9 J 1.92 J 2 U 1.9 J 1.91 U 1.89 U 1.9 U 1600 3600
  DI-N-OCTYL PHTHALATE µg/L 1.9 U 1.9 U 1.9 U 1.9 U 2 U 1.94 U 1.9 U 1.9 U 1.92 U 2 U 0.312 J 0.448 J 1.89 U 1.9 U 320 1500
  FLUORANTHENE µg/L 0.19 U 0.19 U 0.19 U 0.19 U 0.2 U 0.194 U 0.19 U 0.19 U 0.192 U 0.2 U 0.311 0.348 0.395 0.323 640 1500
  FLUORENE µg/L 0.19 U 0.19 U 0.19 U 0.19 U 0.2 U 0.194 U 0.19 U 0.19 U 0.192 U 0.2 U 0.414 0.521 0.49 0.42 640 240
  NAPHTHALENE µg/L 0.474 U 0.475 U 0.474 U 0.475 U 0.5 U 0.485 U 0.476 U 0.476 U 0.481 U 0.5 U 11.3 13.2 12.2 13.7 160 6.2
  PENTACHLOROPHENOL µg/L 1.9 U 1.9 U 1.9 U 1.9 U 2 U 1.94 U 1.9 U 1.9 U 1.92 U 2 U 1.9 U 1.91 U 1.89 U 1.9 U 0.792 (ca) 0.56 (ca)
  PHENANTHRENE µg/L 0.0473 J 0.19 U 0.19 U 0.19 U 0.2 U 0.194 U 0.19 U 0.19 U 0.192 U 0.2 U 0.973 1.32 1.21 1.1 - -
  PHENOL µg/L 1.9 U 1.9 U 1.9 U 1.9 U 1.98 J 1.94 U 1.9 U 1.9 U 1.92 U 2 U 1.9 U 1.91 U 1.89 U 1.9 U 9600 11000
  PYRENE µg/L 0.19 U 0.19 U 0.19 U 0.19 U 0.2 U 0.194 U 0.19 U 0.19 U 0.192 U 0.2 U 0.12 J 0.159 J 0.171 J 0.15 J 480 180

a  Method A cleanup level (Ecology 2001).
Bold values indicate results greater than MTCA cleanup levels and/or EPA Region 9 PRGs for tap water.
Italicized  values indicate the reporting limit for the compound.
mg/L - milligrams per liter.
µg/L - micrograms per liter.
SVOCs - Semivolatile organic compounds.
J - The associated numerical value is an estimated quantity because the concentrations were less than the required detection limits or quality control criteria were not met.
U - The material was analyzed for, but was not detected.  The associated numerical value is the laboratory reporting limit.
(ca) - carcinogen; carcinogen values indicated if available.
PRG - EPA Region 9 Preliminary Remediation Goals (EPA 2004).
MTCA - Model Toxics Control Act (Ecology 2001).
NWTPH-Dx - Northwest Total Petroleum Hydrocarbon Analysis (Ecology 1997).

Table 12.    South Stockpile Area ground water analytical results for the Colville Post and Pole site located in Stevens County, Washington.

SAGWMW105 SAGWMW105D SAGWMW205 SAGWMW407 SAGWP0104 SAGWP0203 SAGWP0302 SAGWP0404 SAGWP0505 SAGWW0806
Location

SAGWP0602 SAGWW0203 SAGWW0305 SAGWW0703

00-01732-066 phase II RSE LAB RESULT TABLES.xls 47 Herrera Environmental Consultants
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00-01732-066 phase II removal site evaluation.wpd

December 19, 2005 Herrera Environmental Consultants49

Table 13. Summary of removal options by Decision Area for the Colville Post and Pole
site located near Colville, Washington.

Decision Area Removal Option

Process Area b No Action

Option 1 – Excavation and Building Demolition

Option 2 – Ground Water Monitoring, Slurry Wall, Soil Cap

North Stockpile Area No Action

Hot Spot Excavation, Ground Water Monitoring

Hot Spot Soil/Rock Cap, Ground Water Monitoring

South Stockpile Area No Action

Hot Spot Excavation, Ground Water Monitoring

Hot Spot Soil/Rock Cap, Ground Water Monitoring

Drainage Area No Action

Hot Spot Excavation, Ground and Surface Water Monitoring

Hot Spot Soil/Rock Cap, Ground and Surface Water Monitoring
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Figure 2.  Site map of the Colville Post and Pole site, Stevens County, Washington.
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Figure 3.  Sample locations for the Phase II Removal Site Evaluation at the Colville Post and Pole site, Stevens County, Washington.
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Figure 4.  Surface soil sample results for the Phase II Removal Site Evaluation at the Colville Post and Pole site, Stevens County, Washington.
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PCP/DRO concentrations reported in mg/kg
Dioxin concentrations reported in ug/kg

9 mg/kg        -Region 9 PRG industrial soil
8.33 mg/kg   -MTCA method B industrial soil

Dioxin concentrations are represented as a 
2,3,7,8 - TCDD TEQ (WHO1997)

PCP - pentachlorophenol

DRO - diesel range organics

DXN - dioxin

Notes:
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Figure 5.  Subsurface soil sample results for the Phase II Removal Site Evaluation at the Colville Post and Pole site, Stevens County, Washington.
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9 mg/kg        -Region 9 PRG industrial soil
8.33 mg/kg   -MTCA method B industrial soil
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PCP - pentachlorophenol

DRO - diesel range organics
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Figure 6.  Ground water sample results for the Phase II Removal Site Evaluation at the Colville Post and Pole site, Stevens County, Washington.
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PCP concentrations reported in ug/L
DRO concentrations reported in mg/L

Decision area boundary

PCP - pentachlorophenol

DRO - diesel range organics

Example cleanup levels for PCP:

0.56 ug/L    Region 9 PRG tapwater
0.729 ug/L  MTCA method B unrestricted
                    ground water
7.29 ug/L    MTCA method C industrial
                    ground water
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Figure 7.  Ground water level contour map, June 17, 2005, for the Phase II Removal Site Evaluation at the Colville Post and Pole site, Stevens County, Washington.
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Phase II Removal Site Evaluation—Colville Post & Pole 

wp4   /00-01732-066 phase ii rse apx-a photo log.doc 

December 13, 2005 A-1 Herrera Environmental Consultants 

Colville Post & Pole Phase II Removal Site Evaluation 
Photographic Log 

Photo 
Number Date Time Direction By Description 

1-1 06/13/05 0810 E PF View of the sawdust pile, looking from the access road at 
the culvert. 

1-2 06/13/05 1000 NE PF Stockpiled soil, wood waste, and waste metal from 
excavation to investigate geophysical anomaly (A). 

1-3 06/13/05 1000 Down, N PF View of excavation to investigate geophysical anomaly 
(A). 

1-4 06/13/05 1300 NW PF View of push probe location SAP01. 

1-5 06/13/05 1410 N PF Collecting ground water sample SAGWP01. 

1-6 06/13/05 1545 Down, N PF View of excavation to investigate geophysical anomaly 
(B). 

1-7 06/13/05 1600 W PF View of push probe location SAP02. 

1-8 06/13/05 1600 SE PF View of push probe location SAP02. 

1-9 06/14/05 0800 N PF View of monitoring well location NAW01. 

1-10 06/14/05 0809 E PF View of push probe location SAP03. 

1-11 06/14/05 0945 NW PF Checking water level in existing monitoring well MW-1. 

1-12 06/14/05 1030 SE PF View of push probe location SAP04. 

1-13 06/14/05 1030 NW PF View of push probe location SAP04, looking from 
existing monitoring well MW-1. 

1-14 06/14/05 1330 W PF View of monitoring well location SAW02, looking from 
the edge of the flagged wetland. 

1-15 06/14/05 1400 W PF View of push probe location SAP05 location in the 
sawdust pile. 

1-16 06/14/05 1530 SE PF View of monitoring well location SAW03. 

1-17 06/14/05 1725 N PF View of push probe location SAP06, located in the NW 
corner of sawdust pile. 

1-18 06/15/05 0824 NW PF View of push probe location NAP07. 

1-19 06/15/05 1040 W PF View of monitoring well location NAW04. 

1-20 06/15/05 1315 SE PF View of push probe location NAP08. 

1-21 06/15/05 1435 N PF View of push probe location NAP08. 

1-22 06/15/05 1530 SE PF View of push probe location NAP10. 



Phase II Removal Site Evaluation—Colville Post & Pole 

wp4   /00-01732-066 phase ii rse apx-a photo log.doc 

December 13, 2005 A-2 Herrera Environmental Consultants 

Photo 
Number Date Time Direction By Description 

1-23 06/16/05 1321 E PF View of monitoring well location SAW08. 

1-24 06/16/05 1326 NE PF Close-up of drillers working at SAW08. 

1-25 06/16/05 1331 W PF View of monitoring well location SAW07, located to the 
left of the black drum. 

1-26 06/16/05 1335 W PF View of push probe location PAP11 at NE corner of 
equipment building. 

1-27 06/16/05 1340 SW PF View of push probe location PAP13 at the former AST 
location. 

1-28 06/16/05 1419 NW PF Collecting subsurface soil samples SASBH0501 and 
SASBH0604. 

1-29 06/16/05 1438 N PF Collecting subsurface soil samples SASBH0704 and 
SASBH0801. 

1-30 06/17/05 1750 E PF View of drums of IDW.  The drums shown in the 
photograph are described in the field logbook as drums 
1-16; drum 17 is off camera to the left approximately 3 
feet. 

Push Probe 

2-1 06/14/05 0855 SE BH View of push probe location SAP03.  Soils of this sample 
were primarily clay 

2-2 06/14/05 1050 left to right is 
bottom to top

BC View of core collected from push probe location SAP04, 
which consisted of clay from 8 to 12 feet bgs. 

2-3 06/14/05 1450 left to right is 
bottom to top

BC View of core collected from push probe location SAP05, 
which consisted of stratified clay and gravel from 24 to 
28 feet bgs. 

2-4 06/15/05 0945 left to right is 
bottom to top

BC View of core collected from push probe location NAP07, 
which consisted of clay from 12 to 16 feet bgs. 

2-5 06/15/05 1050 left to right is 
bottom to top

BH View of core collected from push probe location NAP08, 
which was saturated. 

2-6 06/15/05 1400 left to right is 
bottom to top

BC View of core collected from push probe location NAP09, 
which consisted of clay from 12 to 16 feet bgs. 

2-7 06/15/05 1615 left to right is 
bottom to top

BC View of core collected from push probe location NAP10, 
which consisted of clay from 12 to 16 feet bgs. 

2-8 06/16/05 0830 left to right is 
bottom to top

BH View of core collected from push probe location PAP11, 
which contained a product layer. 

2-9 06/16/05 1415 left to right is 
bottom to top

BC View of core collection from push probe location PAP13, 
which consisted of clay from 12 to 16 feet bgs. 
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December 13, 2005 A-3 Herrera Environmental Consultants 

Photo 
Number Date Time Direction By Description 

REAC 

3-1 06/14/05  Down REAC View of core collected from monitoring well NAW01. 

3-2 06/14/05  Down REAC View of core collected from monitoring well NAW01. 

3-3 06/14/05  Down REAC View of core collected from monitoring well NAW01. 

3-4 06/14/05  Down REAC View of core collected from monitoring well NAW01. 

3-5 06/14/05  Down REAC View of core collected from 10.5 to 12 feet bgs in 
monitoring well SAW02. 

3-6 06/14/05  Down REAC View of core collected from 10.5 to 12 feet bgs in 
monitoring well SAW02. 

3-7 06/14/05  Down REAC View of core collected from 13.5 to 15 feet bgs in 
monitoring well SAW03. 

3-8 06/14/05  Down REAC View of core collected from 13.5 to 15 feet bgs in 
monitoring well SAW03. 

3-9 06/15/05  Down REAC View of core collected from 16.5 to 18 feet bgs in 
monitoring well SAW04. 

3-10 06/15/05  NW REAC Drilling monitoring well NAW05. 

3-11 06/15/05  NW REAC Drilling monitoring well NAW05. 

3-12 06/16/05  Down REAC View of core collected from ground surface to 1.5 feet 
bgs in monitoring well SAW08. 

BC – Bruce Carpenter 
bgs – below ground surface 
BH – Brady Hanson 
PF – Paula Fedirchuk 
REAC – Response Engineering and Analytical Contract 
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Immunoassay Field Screening

Immunoassay field screening with Rapid Assay test kits was used to determine areas requiring
further study while in the field and to evaluate its applicability to monitoring site conditions
during future removal activities.  Statistical analyses were performed on the results from the
Rapid Assay kits and corresponding laboratory results to evaluate the accuracy of the kit as a
screening tool for PCP in both soil and ground water across the project area.  The Rapid Assay
kit and laboratory results were initially compared using a Wilcoxon signed rank test to determine
if they were statistically different.  After initial screening with this robust test, a graphical
regression approach was used to analyze the relationship between laboratory and field data; these
results can be seen in Figures D-1 and D-2.  Analyses were performed on soil data collected both
in January and June 2005.  Because of differing field conditions and apparent differing results
from the January and June data, analyses were also performed separately on data collected in
each of the two months.  Additionally, analysis was performed on immunoassay kit data
collected from water samples in June 2005.  In all these analyses, statistical significance was
assessed based on an alpha (") of 0.05.  Results from these statistical analyses are described in
separate subsections below for soil and ground water data.

Soil Data

Two separate field events were conducted at the site using immunoassay field screening; the
January 2005 effort supported the Removal Action (RA), the June 2005 effort supported the
Phase II Removal Site Evaluation (RSE).  The January work was performed under freezing
conditions that required modifications to methods normally applied to the field screening process
associated with sample collection (homogenization of frozen soil) and processing (extended
period between extraction and analysis).  In addition, it was discovered that the Rapid Assay kit
was shipped from the vendor with contaminated developer.  A replacement kit was then obtained
after the initial sample extraction had been completed, with final analysis performed up to two
weeks later.  Immunoassay test kit sample numbers for the two field events are summarized in
Table D-1.

Table D-1.    Field screening sample summary, Colville Post and Pole, 2005.

Month Matrix
Samples
Collected

Results Less Than
Detection Limit

Results Greater Than
Detection Limit

January/June Soil 77 41 36

January Soil 40 19 21

June Soil 37 22 15

June Water 24 17 7
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This summary indicates that 50 to 60 percent of the soil sample results were below the detection
limit of the field screening kit.  Soil sample results ranged from the detection limit to 50 ppm,
except for one value at 360 ppm (sample PASSP1300).

The Rapid Assay kit manufacturer suggests that their technology may be reliably applied to a
range of PCP concentrations from 1 to 100 ppm.  For this project, concentrations of 3 and 8.33
ppm are of primary interest, representing the EPA Region 9 Preliminary Remediation Goal
(PRG) and the Model Toxics Control Act (MTCA) method B cleanup level, respectively.  Based
on the distribution of data that included a high percentage of non-detects at the low end and a
single high value above the recommended kit application range, it was decided to censor the data
by removing both extremes from the statistical analysis.  It was felt that the high number of non-
detects would unduly emphasize the low end of the distribution using a fabricated value
(typically assumed to be ½ the detection limit of 1 ppm).  Also, it was felt that the single high
value was outside both the decision range (near the action levels identified) and well beyond the
kit reliability maximum value.  A summary of statistical parameters applied to both January and
June data is provided in Table D-2; graphs showing the results of regression analysis are
provided in Figures D-1 and D-2.

Table D-2. Descriptive statistics and results of Wilcoxon signed rank test for
immunoassay data.

Month Matrix Test n Mean Min. Max. Std Dev P-value a
Tests

Comparable?

Jan. & June Soil Lab 35 7.4 0.02 73.5 14.4
0.001 No

Field 35 4.2 0.06 50.0 9.3

Jan Soil Lab 21 4.1 0.02 25.5 7.1
0.006 No

Field 21 1.3 0.06 9.7 2.2

June Soil Lab 14 12.4 0.13 73.5 20.5
0.064 Yes

Field 14 8.5 0.10 50.0 13.6

June Water Lab 6 250.2 b 40.1 875.0 315.7
0.249 Yes

Field 6 356.5 41.0 1,300.0 476.0

January and June Combined Soil Data

When the January and June 2005 soil data were combined, a statistical comparison between field
and lab data indicated that the tests were not comparable.  Table D-2 indicates that for the June
and January 2005 soil data, the Wilcoxon signed rank test is significant (p = 0.001).  This means
that the data distributions are significantly different and that the field kit will not reliably
estimate lab results.  A graphical analysis (Figure D-1) shows that there is a group of January
data well outside the 95 percent confidence bands for the regression between the field and lab
data.  Thus, it can be concluded that when the January and June data are combined, the January
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data is adversely affecting the relationship between the two methods.  In order to examine this
more closely both the January and June data were analyzed separately.

January Soil Data

In January 2005, the Wilcoxon test (Table D-2) again indicates that there was a significant
difference (p = 0.006) between the field data and lab data.  A graphical analysis of the data
(Figure D-1) indicates that there is a tight relationship between field values below 2 ppm and lab
values below 3 ppm, but above these values the relationship breaks down and the kit consistently
underestimates results obtained in the lab.  We conclude that the kit does not estimate lab values
accurately for the January data.

June Soil Data

When taken alone, the June 2005 soil analysis produced the best results for the field kit and lab
comparison.  The Wilcoxon test (Table D-2) indicates that the two data distributions were not
significantly different (p = 0.064) and the regression analysis shows a tight fit between the lab
and field data, with only one point falling outside the 95 percent confidence band.  The
regression equation in Figure D-2 can thus be used to estimate lab results from field results
obtained under field conditions similar to those in June 2005; the equation is:

Lab value (ppm) = 0.4183 + 1.4143(field value (ppm))

The 95 percent confidence bans around the regression line indicates that, for a given field value,
there is a range of lab values within which you can say, with 95 percent confidence, that the
actual value lies.  In other words, the range between the bands for a given field measurement
provides an indication of the uncertainty in the converted lab result.

Ground Water Data

The results of immunoassay field screening and laboratory PCP analyses of ground water
samples are summarized in Table D-2.  Rapid Assay data indicate PCP concentrations in ground
water up to 1,300 parts per billion (ppb); laboratory analyses indicate PCP concentrations
ranging between 40.1 and 2,690 :g/L (ppb).  For the purpose of the statistical analysis, the result
for sample PAGWP1109 was not included because the field sample extract was analyzed with an
800-times dilution to achieve a result within the linear range of the test kit.  Several intermediate
dilutions were required due to available field kit equipment (e.g., pipettors, volume of dilutent,
etc.) and the potential to introduce errors was high.

As shown in Table D-1, the Rapid Assay test kit produced no false negatives and no false
positives greater than two times the laboratory reporting limit, indicating that the field
immunoassay data compared well to laboratory results (a sample was considered to be false
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positive if the detected immunoassay result was more than two times the laboratory detection
limit).

Results from the Wilcoxon signed rank test (p=0.249) show that the Rapid Assay kit and
laboratory data for PCP in ground water are comparable (Table D-1).  It should be noted that the
comparison between the field and lab data is highly affected by the single maximum value for
each test (Figure D-2).  Because there are no other values near the maxima, the point could be
considered an outlier; without this outlier the relationship between field and lab results presented
would fall apart and the field and lab PCP tests would not be comparable.  As such, we
recommend the use of the following regression equation with caution for the conversion of field
to lab results:

Lab value (ppb) = 19.604 + 0.6467(field value (ppm))

The 95 percent confidence bands in Figure D-2 present a range of uncertainty in converted lab
results when using the regression equation.
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Figure D-1. January 2005 and combined January and June 2005 soil immunoassay test 

regression between field and laboratory data. 
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Figure D-2. June 2005 soil and water immunoassay test regression between field and 

laboratory data. 
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Herrera Environmental Consultants, Inc. 
Memorandum 

 To Project File C00-01732-066 
 cc Paula Fedirchuk, Herrera Environmental Consultants 
 From Gina Catarra and Rob Zisette, Herrera Environmental Consultants 
 Date December 19, 2005 
 Subject Semivolatile Organic Compounds Data Validation for Colville Post and Pole, 

TDD #05-03-0009 

This memorandum presents a review of soil, sediment, and ground water data collected from the 
Colville Post and Pole Site located in Stevens County, Washington.  A total of 40 soil samples, 
five sediment sample, two wood chip samples, and 29 ground water samples were collected 
between June 13 and 17, 2005.  STL Seattle of Tacoma, Washington analyzed the samples for 
semivolatile organic compounds (SVOCs) using U.S. EPA Method 8270C (USEPA 2004). 

The laboratory’s performance was reviewed in accordance with quality control (QC) 
specifications outlined in: the Colville Post and Pole Phase II Removal Site Evaluation Site—
Specific Sampling Plan (SSSP) (Herrera 2005); the Contract Laboratory Program National 
Functional Guidelines for Organic Data Review (Functional Guidelines) (USEPA 1999), and the 
specified analytical method (USEPA 2004). 

Quality control and raw laboratory data submitted by the laboratory were reviewed.  Data 
qualifiers (flags) were added to the sample results in the laboratory reports.  Data validation 
results are summarized below, followed by a summary of laboratory communications and 
definitions of data qualifiers. 

Data Validation 
Custody, Preservation, Holding Times, and Completeness—Acceptable with Discussion 
Sample custody was properly maintained from sample collection to receipt at the laboratory.  
The samples were properly preserved and were received intact at the laboratory.  The reported 
samples were extracted and analyzed within the required holding time of 7 days for water 
samples and 14 days for soil samples from collection to extraction, and 40 days from extraction 
to analysis.  The laboratory data package is complete and contains test results for all samples 
listed on the chain-of-custody (COC). 
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Based on comparison of field analysis results to laboratory results, it was determined that sample 
bottles submitted for samples SAGWW0305 and NAGWW0504 were incorrectly identified by 
the laboratory.  Sample identification numbers for these two samples were changed on the 
laboratory data sheets.  Correct sample identification numbers were entered on the form by the 
data reviewer and are referred to in this memorandum. 

Instrument Tuning and Mass Calibration—Acceptable with Discussion 
The tuning compound decafluorotriphenylphosphine was analyzed at the required frequency and 
all relative abundance values were acceptable with the exceptions noted below. 

The tuning criteria for m/z 51 and m/z 275 in relation to m/z 198 are 30 to 80 percent and 10 to 
30 percent, respectively, as established by Functional Guidelines.  The tuning criteria for m/z 51 
and m/z 275 were not met for several instrument performance checks.  No data have been 
qualified because the actual relative abundance at m/z 51 and m/z127 are not critical and all 
other criteria were met. 

Initial Calibration—Acceptable with Qualification 
Initial calibrations were analyzed at the required frequency.  Initial calibration criteria (i.e., 
percent relative standard deviation [RSD] values less than or equal to 30 percent and relative 
response factors [RRFs] greater than 0.05) established by Functional Guidelines were met with 
the exceptions noted below. 

The RSD value for bis (2-chloroisopropyl) ether (32 percent) for the initial calibration analyzed 
on 6/01/05 exceeded the 30 percent criterion.  Eliminating either the low or high standard did not 
result in an adjusted RSD value that met the 30 percent criterion.  Bis (2-chloroisopropyl) ether 
was not detected above the reporting limit for the associated samples; therefore, 
bis (2-chloroisopropyl) ether results for all associated samples were qualified as estimated 
detection limits (UJ), as shown in the table below. 

Sample ID Compound Criteria Qualifier 

RB-1 Bis (2-chloroisopropyl) ether Initial calibration %RSD greater than 30 percent UJ 
SAGWP0104 Bis (2-chloroisopropyl) ether Initial calibration %RSD greater than 30 percent UJ 
SAGWP0203 Bis (2-chloroisopropyl) ether Initial calibration %RSD greater than 30 percent UJ 
SAGWP0404 Bis (2-chloroisopropyl) ether Initial calibration %RSD greater than 30 percent UJ 
SAGWP0302 Bis (2-chloroisopropyl) ether Initial calibration %RSD greater than 30 percent UJ 
SAGWP0505 Bis (2-chloroisopropyl) ether Initial calibration %RSD greater than 30 percent UJ 
SAGWP0602 Bis (2-chloroisopropyl) ether Initial calibration %RSD greater than 30 percent UJ 
NAGWP0805 Bis (2-chloroisopropyl) ether Initial calibration %RSD greater than 30 percent UJ 
NAGWP1005 Bis (2-chloroisopropyl) ether Initial calibration %RSD greater than 30 percent UJ 

RB-2 Bis (2-chloroisopropyl) ether Initial calibration %RSD greater than 30 percent UJ 
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The RSD value for 4-nitrophenol (32 percent) for the initial calibration analyzed on June 23, 
2005, and the RSD value for benzoic acid (34 percent) for the initial calibration analyzed on June 
1, 2005, exceeded the 30 percent criterion.  In accordance with Functional Guidelines 
(Semivolatile Data Review Section III.E.2), the RSD for the compound that exceeded the 30 
percent criterion was recalculated, eliminating either the low or high standard in the calibration 
curve to determine linearity.  The adjusted RSD values for 4-nitrophenol (27 percent) and 
benzoic acid (27 percent) met the 30 percent criterion when the high standard was eliminated, 
indicating that the calibration is linear in the lower portion of the curve.  No data were qualified 
because 4-nitrophenol and benzoic acid were either not detected or were detected in the lower 
portion of the curve for all associated samples. 

Continuing Calibration—Acceptable with Qualification 
Continuing calibration verification (CCV) standards were analyzed at the required frequency.  
Continuing calibration criteria (i.e., relative percent difference values less than or equal to 
25.0 percent and RRFs greater than 0.05) established by Functional Guidelines were met for all 
target compounds with the exceptions noted below. 

The percent difference value for bis (2-chloroethyl) ether (66 percent) in the CCV standard 
analyzed at 23:06 on 6/23/05 exceeded the 25.0 percent criterion.  The associated 
bis (2-chloroethyl) ether data were not qualified because bis (2-chloroethyl) ether was not 
detected at the reporting limit in any associated sample and the CCV percent difference was 
biased high. 

The percent difference value for indeno (1,2,3-cd) pyrene (52 percent), benzyl alcohol 
(28 percent), diethylphthalate (56 percent), 3-nitroaniline (27 percent), and 2,6-dinitrotoluene 
(26 percent) in the CCV standard analyzed at 20:27 on 6/25/05 exceeded the 25.0 percent 
criterion.  The associated indeno (1,2,3-cd) pyrene, benzyl alcohol, diethylphthalate, 
3-nitroaniline, and 2,6-dinitrotoluene data were not qualified because these compounds were 
not detected at the reporting limit in any associated sample and the CCV percent differences 
were biased high. 

The percent difference value for 2-methylphenol (26 percent), 3-&4-methylphenol (26 percent), 
benzoic acid (54 percent), dimethylphthalate (69 percent), and 3-nitroaniline (34 percent) in the 
CCV standard analyzed at 09:41 on 6/27/05 exceeded the 25.0 percent criterion.  The associated 
2-methylphenol, 3-&4-methylphenol, benzoic acid, dimethylphthalate, and 3-nitroaniline data 
were not qualified because these compounds were not detected at the reporting limit in any 
associated sample and the CCV percent differences were biased high. 

The percent difference values for bis (2-chloroisopropyl) ether (69 percent), benzoic acid 
(31 percent), 2,6-dinitrotoluene (35 percent), and bis(2-chloroethyl)ether (38 percent) in the 
CCV standard analyzed at 15:04 on 6/23/05 exceeded the 25.0 percent criterion.  The associated 
bis (2-chloroisopropyl) ether and bis(2-chloroethyl)ether data were not qualified because 
bis(2-chloroisopropyl)ether and bis(2-chloroethyl)ether were not detected at the reporting limit in 
any sample and the CCV percent difference was biased high.  The associated benzoic acid and 
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2,6-dinitrotoluene data were qualified as an estimated reporting limit (UJ) or estimated (J) 
because the CCV percent differences were biased low, as shown in the following table. 

Sample ID Matrix Compound Criteria Qualifier 

RB-1 water Benzoic acid CCV %D > 25% due to low bias UJ 
RB-1 water 2,6-Dinitotoluene CCV %D > 25% due to low bias UJ 

SAGWP0104 water Benzoic acid CCV %D > 25% due to low bias J 
SAGWP0104 water 2,6-Dinitotoluene CCV %D > 25% due to low bias UJ 
SAGWP0203 water Benzoic acid CCV %D > 25% due to low bias J 
SAGWP0203 water 2,6-Dinitotoluene CCV %D > 25% due to low bias UJ 
SAGWP0404 water Benzoic acid CCV %D > 25% due to low bias UJ 
SAGWP0404 water 2,6-Dinitotoluene CCV %D > 25% due to low bias UJ 
SAGWP0302 water Benzoic acid CCV %D > 25% due to low bias UJ 
SAGWP0302 water 2,6-Dinitotoluene CCV %D > 25% due to low bias UJ 
SAGWP0505 water Benzoic acid CCV %D > 25% due to low bias UJ 
SAGWP0505 water 2,6-Dinitotoluene CCV %D > 25% due to low bias UJ 
SAGWP0602 water Benzoic acid CCV %D > 25% due to low bias UJ 
SAGWP0602 water 2,6-Dinitotoluene CCV %D > 25% due to low bias UJ 
NAGWP0805 water Benzoic acid CCV %D > 25% due to low bias UJ 
NAGWP0805 water 2,6-Dinitotoluene CCV %D > 25% due to low bias UJ 
NAGWP1005 water Benzoic acid CCV %D > 25% due to low bias UJ 
NAGWP1005 water 2,6-Dinitotoluene CCV %D > 25% due to low bias UJ 

RB-2 water Benzoic acid CCV %D > 25% due to low bias UJ 
RB-2 water 2,6-Dinitotoluene CCV %D > 25% due to low bias UJ 

 
The percent difference values for bis (2-chloroisopropyl) ether (55 percent) and indeno (1,2,3-cd) 
pyrene (34 percent) in the CCV standard analyzed at 17:37 on 6/24/05 exceeded the 25.0 percent 
criterion.  The associated indeno (1,2,3-cd) pyrene data were not qualified because indeno (1,2,3-
cd) pyrene was not detected at the reporting limit in any associated sample and the CCV percent 
difference exceedance was biased high.  The associated bis (2-chloroisopropyl) ether data were 
qualified as an estimated reporting limit (UJ), because bis (2-chloroisopropyl) ether was not 
detected at or above the reporting limit in any associated sample and the CCV percent difference 
was biased low, as shown in the following table. 
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Sample ID Matrix Compound Criteria Qualifier 

BKSDH0900 water Bis (2-chloroisopropyl) ether CCV %D > 25% due to low bias UJ 
BKSSH1000 water Bis (2-chloroisopropyl) ether CCV %D > 25% due to low bias UJ 
CRSDH0100 water Bis (2-chloroisopropyl) ether CCV %D > 25% due to low bias UJ 
CRSDH0200 water Bis (2-chloroisopropyl) ether CCV %D > 25% due to low bias UJ 
CRSDH0300 water Bis (2-chloroisopropyl) ether CCV %D > 25% due to low bias UJ 
CRSDH0400 water Bis (2-chloroisopropyl) ether CCV %D > 25% due to low bias UJ 
NASSP0700 water Bis (2-chloroisopropyl) ether CCV %D > 25% due to low bias UJ 
NASSP0800 water Bis (2-chloroisopropyl) ether CCV %D > 25% due to low bias UJ 
NASSP0900 water Bis (2-chloroisopropyl) ether CCV %D > 25% due to low bias UJ 
NASSP1000 water Bis (2-chloroisopropyl) ether CCV %D > 25% due to low bias UJ 
NASSW0100 water Bis (2-chloroisopropyl) ether CCV %D > 25% due to low bias UJ 
NASSW0400 water Bis (2-chloroisopropyl) ether CCV %D > 25% due to low bias UJ 
NASSW0500 water Bis (2-chloroisopropyl) ether CCV %D > 25% due to low bias UJ 
NASSW0600 water Bis (2-chloroisopropyl) ether CCV %D > 25% due to low bias UJ 
PASSP1300 water Bis (2-chloroisopropyl) ether CCV %D > 25% due to low bias UJ 

 
The percent difference values for benzyl alcohol (37 percent), 4-nitrophenol (44 percent), 
bis (2-chloroethyl) ether (50 percent), hexachloroethane (59 percent), and bis (2-chloroethoxy) 
methane (54 percent) in the CCV standard analyzed at 16:06 on 7/07/05 exceeded the 
25.0 percent criterion.  Benzyl alcohol, 4-nitrophenol, bis (2-chloroethyl) ether, 
hexachloroethane, and bis (2-chloroethoxy) methane data were qualified as an estimated 
reporting limit (UJ), because these compounds were not detected at or above the reporting limit 
in any sample and the CCV percent difference exceedance was biased low, as shown in the 
following table. 

Sample ID Matrix Compound Criteria Qualifier 

SAGWW0703 water 5 compounds a CCV %D > 25% due to low bias UJ 
NAGWW0603 water 5 compounds a CCV %D > 25% due to low bias UJ 
SAGWW0203 water 5 compounds a CCV %D > 25% due to low bias UJ 
NAGWW0403 water 5 compounds a CCV %D > 25% due to low bias UJ 
SAGWW0806 water 5 compounds a CCV %D > 25% due to low bias UJ 
NAGWW0504 water 5 compounds a CCV %D > 25% due to low bias UJ 
SAGWW0305 water 5 compounds a CCV %D > 25% due to low bias UJ 
NAGWW0106 water 5 compounds a CCV %D > 25% due to low bias UJ 

NAGWW0106D water 5 compounds a CCV %D > 25% due to low bias UJ 
SAGWMW205 water 5 compounds a CCV %D > 25% due to low bias UJ 
SAGWMW407 water 5 compounds a CCV %D > 25% due to low bias UJ 
SAGWMW105 water 5 compounds a CCV %D > 25% due to low bias UJ 

SAGWMW105D water 5 compounds a CCV %D > 25% due to low bias UJ 
PAGWP1308 water 5 compounds a CCV %D > 25% due to low bias UJ 
PAGWP1109 water 5 compounds a CCV %D > 25% due to low bias UJ 
PAGWP1208 water 5 compounds a CCV %D > 25% due to low bias UJ 

RB-33 water 5 compounds a CCV %D > 25% due to low bias UJ 
a The 5 compounds include: Benzyl alcohol, 4-nitrophenol, bis (2-chloroethyl) ether, hexachloroethane, and 

bis (2-chloroethoxy) methane. 
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Blank Analysis—Acceptable with Qualification 
Method blanks were extracted and analyzed at the required frequency.  The method blanks do 
not contain reportable levels of the target compounds and no data have been qualified, with the 
exceptions noted below. 

Di-n-butyl phthalate was detected in the method blanks associated with work order numbers 
128438 and 128439 at concentrations between the method detection limit (MDL) and the 
reporting limit (RL).  Associated data with detected concentrations of di-n-butyl phthalate, 
between the MDL and the RL were qualified as undetected (U) at the level of the RL.  The 
detected concentration of di-n-butyl phthalate for sample SAGWP0203 was greater than the 
RL but less than 10 times the detected level of di-n-butyl phthalate in the method blank.  In 
accordance with Functional Guidelines, the di-n-butyl phthalate result for sample SAGEP0203 
was qualified as undetected (U) at the reported concentration. 

Bis (2-ethylhexyl) phthalate was detected in method blank SS1456 at a concentration between 
the method detection limit (MDL) and the reporting limit (RL).  Associated data with detected 
concentrations of bis (2-ethylhexyl) phthalate between the MDL and the RL were qualified as 
undetected (U) at the level of the RL. 

Surrogate Analysis—Acceptable with Discussion 
Six surrogate compounds were analyzed with each sample and blank in accordance with the 
requirements in the method.  All surrogate recovery values were within the control limits 
established by Functional Guidelines with the exceptions noted below. 

Recovery of one surrogate from the acid or base/neutral fraction exceeded recovery limits 
established by Functional Guidelines for several samples.  In accordance with Functional 
Guidelines, no data were qualified if only one surrogate from the acid or base/neutral fraction 
exceeded recovery limit criteria. 

Recoveries of surrogates nitrobenzene-d5 (ranging from 115 to 125 percent) and 2-
fluorobiphenyl (ranging from 123 to 131 percent) exceeded the control limits (35 to 114 percent 
for nitrobenzene-d5 and 43 to 116 percent for 2-fluorobiphenyl) established by Functional 
Guidelines for ground water samples SAGWW0203, SAGWW0305, and NAGWW0504.  
Although two base/neutral fraction surrogates exceeded the control limit, no data were qualified 
because surrogate recovery criteria established by the laboratory (34 to 146 percent for 
nitrobenzene-d5 and 35 to 143 percent for 2-fluorobiphenyl) were met for samples 
SAGWW0203, SAGWW0305, and NAGWW0504. 

Recovery of surrogates nitrobenzene-d5 (159 percent), 2,4,6-tribromophenol (131 percent), and 
terphenyl-d14 (143 percent) exceeded the control limits (ranging from 10 to 141 percent) 
established by Functional Guidelines for ground water sample SAGWMW205.  Although two 
base/neutral fraction surrogates (nitrobenzene-d5 and terphenyl-d14) exceeded control limit 
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criteria, no data was qualified because surrogate exceedance was biased high and no base/neutral 
compounds were detected above the reporting limit for sample SAGWMW205. 

Recoveries of surrogates 2-flurophenol (ranging from 125 to 140 percent) and phenol-d5 
(ranging from 114 to 119 percent) exceeded the control limits (25 to 121 percent for 2-
fluorophenol and 24 to 113 for phenol-d5) established by Functional Guidelines for sediment 
sample CRSDH0200 and soil samples PASBP1111, PASBP1204, PASBP1306, SASBP0604, 
and SASBW0804.  Although two acid fraction surrogates exceeded the control limit, no data was 
qualified because surrogate recovery criteria established by the laboratory (36 to 145 percent for 
2-fluorophenol and 38 to 149 percent for phenol-d5) were met for samples CRSDH0200, 
PASBP1111, PASBP1204, PASBP1306, SASBP0604, and SASBW0804. 

Recovery of surrogates phenol-d5 (115 percent), nitrobenzene-d5 (177 percent), 
2-fluorobiphenyl (218 percent), 2,4,6-tribromophenol (17 percent), and p-terphenyl-d14 
(148 percent) exceeded the control limits (ranging from 18 to 137 percent) established by 
Functional Guidelines for soil sample PASSP1300.  Although two acid fraction surrogates 
(phenol-d5 and 2,4,6-tribromophenol) exceeded the control limit criteria, no data were qualified 
because the surrogate recovery exceedances were marginal (2 percent for both phenol-d5 and 
2,4,6-tribromophenol).  Although three base/neutral fraction surrogates (nitrobenzene-d5, 
2-fluorobiphenyl, and p-terphenyl-d14) exceeded control limit criteria, no data were qualified 
because the surrogate recovery exceedances were biased high and no base/neutral compounds 
were detected above the reporting limit for sample PASSP1300. 

Internal Standard Evaluation—Acceptable 
Internal standards were added to all samples, blanks, and QC samples as required.  The response 
and retention time criteria established by Functional Guidelines were met. 

Matrix Spike Analysis—Acceptable with Discussion 
Matrix spike/matrix spike duplicate (MS/MSD) results were analyzed and reported at the 
required frequency.  MS/MSD results were reported for ground water samples SAGWW0203 
and NAGWP0705 and for soil samples PASSP1300, SASBH0501, SASBH0801, and 
SASBP0505.  The percent recovery values (ranging from 10 to 104 percent for water and 
ranging from 38 to 97 for soil) met the control limits (ranging from 9 to 118 percent for water 
and ranging from 11 to 142 percent for soil) established by Functional Guidelines with the 
exceptions noted below. 

Pentachlorophenol was not recovered in the MS or the MSD for samples PASSP1300 and 
SASBH0501, and was not recovered in the MSD for sample SASBH0801.  However, 
pentachlorophenol was not recovered because the concentration of pentachlorophenol in the 
native sample was more than four times greater than the spike amount added for the MS/MSD 
analysis.  No data were qualified because all other criteria for pentachlorophenol were met, as 
specified by Functional Guidelines. 
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The MS/MSD percent recovery values for pentachlorophenol (110 percent and 113 percent), 
acenaphthene (147 percent for MS), and 2,4-dinitrotoluene (159 percent and 109 percent) for 
sample SAGWW0203 exceeded the control limits (ranging from 9 to 118 percent) established by 
Functional Guidelines.  No data were qualified because the exceedance for pentachlorophenol 
was marginal (7 and 10 percent), the MSD percent recovery for acenaphthene (104 percent) met 
control limit criteria (46 to 118 percent), and 2,4-dinitrotoluene was not detected above the 
reporting limit for any associated sample and the MS/MSD exceedance was biased high. 

The MS/MSD percent recovery values for several compounds (ranging from 104 to 132 percent) 
for sample NAGWP0705 exceeded the control criteria (ranging from 9 to 127 percent) 
established by Functional Guidelines.  No data were qualified because all percent recovery 
values met the control limits established by the laboratory. 

Duplicate Analysis—Acceptable with Discussion 
Matrix spike/matrix spike duplicate (MS/MSD) results were analyzed and reported at the 
required frequency.  MS/MSD results were reported for ground water samples SAGWW0203 
and NAGWP0705 and for soil samples PASSP1300, SASBH0501, SASBH0801, and 
SASBP0505.  The relative percent difference (RPD) values (ranging from 1 to 37 percent for 
water and ranging from 0 to 37 percent for soil) met the control limits (ranging from 0 to less 
than 50 percent for both water and soil) established by Functional Guidelines with the exception 
noted below. 

The MS/MSD RPD value for acenaphthene (34 percent) for sample SAGWW0203 exceeded the 
control limits (less than 31 percent) established by Functional Guidelines.  No data were 
qualified because the exceedance was marginal (3 percent) and all other criteria were met. 

Laboratory Control Sample Analysis—Acceptable 
Blank spike/blank spike duplicates were extracted and analyzed at the frequency required by the 
analytical method.  However, analysis of blank spike samples is not required by Functional 
Guideline and no percent recovery criteria have been established.  The percent recovery values 
for the blank spikes (ranging from 9 to 125 percent) met the laboratory control limits (ranging 
from 1 to 160 percent). 

Laboratory Reporting Limits—Acceptable with Qualification 
Reporting limits (RLs) for the semivolatile organic compounds were specified in the SSP as CLP 
Contract Required Detection Limits (CRDL).  The laboratory met the specified RLs. 

Target compounds detected at concentrations between the method detection limit (MDL) and the 
RL were reported by the laboratory.  The method detection limit and the reporting limit represent 
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different levels of accuracy.  Positive values less than the reporting limit have been qualified 
(flagged) as estimated (J) by the laboratory. 

Tentatively Identified Compounds 
Tentatively identified compound reporting is not required for this project. 

Overall Assessment of Data Quality 
The usability of the data is based on the guidance documents listed above.  Upon consideration 
of the information presented here, the data are acceptable as qualified. 

Laboratory Communications 
The laboratory was not contacted regarding the semivolatile organic compounds analyses. 

Definition of Data Qualifiers 
The following data validation qualifiers were used in the review of this data set.  These qualifiers 
are from the USEPA Contract Laboratory Program National Functional Guidelines for Organic 
Data Review (USEPA 1999). 

J The analyte was positively identified; the associated numerical value is the 
approximate concentration of the analyte in the sample. 

U The analyte was analyzed for, but was not detected above the reported 
sample quantitation limit. 

UJ The analyte was not detected above the reported sample quantitation limit.  
However, the reported quantitation limit is approximate and may not 
represent the actual limit of quantitation necessary to accurately and 
precisely measure the analyte in the sample. 

R The sample results are rejected due to serious deficiencies in the ability to 
analyze the sample and meet quality control criteria.  The presence or 
absence of the analyte cannot be verified. 
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Herrera Environmental Consultants, Inc. 

Memorandum 

 To Project File C00-01732-066 

 cc Paula Fedirchuk, Herrera Environmental Consultants 

 From Gina Catarra and Rob Zisette, Herrera Environmental Consultants 

 Date December 19, 2005 

 Subject Petroleum Hydrocarbon Data Validation for Colville Post and Pole, 
TDD-#05-03-0009 

This memorandum presents a review of soil, sediment, and ground water data collected from the 
Colville Post and Pole Site located in Stevens County, Washington.  A total of 16 soil samples 
and 30 ground water samples were collected between June 13 and 17, 2005.  STL Seattle of 
Tacoma, Washington analyzed the samples for petroleum hydrocarbons using Ecology’s 
NWTPH-Dx Method (Ecology 1997). 

The laboratory’s performance was reviewed in accordance with quality control (QC) 
specifications outlined in: the Colville Post and Pole Phase II Removal Site Evaluation Site-
Specific Sampling Plan (SSSP) (Herrera 2005); the Contract Laboratory Program National 
Functional Guidelines for Organic Data Review (Functional Guidelines) (USEPA 1999), and the 
specified analytical method (Ecology 1997). 

Quality control and raw laboratory data submitted by the laboratory were reviewed.  Data 
qualifiers (flags) were added to the sample results in the laboratory reports.  Data validation 
results are summarized below, followed by a summary of laboratory communications and 
definitions of data qualifiers. 

Data Validation 
Custody, Preservation, Holding Times, and Completeness—Acceptable 

Sample custody was properly maintained from sample collection to receipt at the laboratory.  
The samples were properly preserved and were received intact at the laboratory.  The reported 
samples were extracted and analyzed within the required holding time of 7 days for water 
samples and 14 days for soil samples from collection to extraction, and 40 days from extraction 
to analysis.  The laboratory data package is complete and contains test results for all samples 
listed on the chain-of-custody (COC). 
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Initial Calibration—Acceptable 

Initial calibrations were analyzed at the required frequency.  Initial calibration criteria (i.e., linear 
correlation of greater than or equal to 0.990 and percent relative standard deviation [RSD] values 
less than or equal to 15 percent) established by method were met. 

Continuing Calibration—Acceptable 

Continuing calibration verification (CCV) standards were analyzed at the required frequency.  
Continuing calibration criteria (i.e., relative percent difference values less than or equal to 
15 percent) established by the method were met. 

Blank Analysis—Acceptable 

Method blanks were extracted and analyzed at the required frequency.  The method blanks did 
not contain reportable levels of the target compounds and no data have been qualified. 

Surrogate Analysis—Acceptable with Qualification 

One surrogate compound (o-terphenyl) was analyzed with each sample and blank in accordance 
with method requirements.  All surrogate recovery values were within the control limits (50 to 
150 percent) established by the method with the exceptions noted below. 

Recovery of surrogate o-terphenyl did not meet the control limit (50 to 150 percent) for samples 
NAGWP0705 (22 percent), SAGWP0203 (44 percent), PASBP1204 (46 percent), PASBP1204D 
(48 percent), and PASBP1306 (45 percent).  No data were qualified for samples PASBP1204, 
SAGWP0203, PASBP1204D, and PASBP1306 because the exceedance was marginal (ranging 
from 2 to 6 percent).  Results for sample NAGWP0705 were qualified as an estimated reporting 
limit (UJ) because the exceedance was biased low and the target compounds were not detected 
above the reporting limit. 

Surrogate o-terphenyl was not recovered for sample PASSP1300.  No data were qualified 
because sample PASSP1300 was analyzed at a 10 times dilution due to the high concentration of 
target compounds in the native sample. 

Matrix Spike Analysis—Acceptable with Discussion 

Matrix spike/matrix spike duplicate (MS/MSD) results were analyzed and reported at the 
required frequency.  MS/MSD results were reported for ground water samples NAGWP0705 and 
SAGWW0203 and for soil samples PASSP1300, SASBH0501, and SASBH0801.  The percent 
recovery values (ranging from 77 to 102 percent for water and ranging from 80 to 113 for soil) 
met the control limits (50 to 150 percent) established by the method with the exception noted 
below. 



wp4  /00-01732-066 nwtph data validation memo.doc 

December 19, 2005 3 Herrera Environmental Consultants 

Diesel was not recovered in the MS or the MSD for sample PASSP1300 because the 
concentration of diesel in the native sample was more than four times greater than the spike 
amount added for the MS/MSD analysis.  No data were qualified because all other criteria were 
met. 

Duplicate Analysis—Acceptable 

Matrix spike/matrix spike duplicate (MS/MSD) results were analyzed and reported at the 
required frequency.  MS/MSD results were reported for ground water samples NAGWP0705 and 
SAGWW0203 and for soil samples PASSP1300, SASBH0501, and SASBH0801.  The relative 
percent difference (RPD) values (ranging from 0 to 22 percent) met the control limits (less than 
27 percent) established by the laboratory. 

Laboratory Control Sample Analysis—Acceptable 

Blank spike/blank spike duplicates were extracted and analyzed at the frequency required by 
the analytical method.  The percent recovery values for the blank spikes (ranging from 94 to 
112 percent) met the laboratory control limits (ranging from 70 to 125 percent) and no data were 
qualified. 

Laboratory Reporting Limits—Acceptable with Qualification 

Reporting limits (RLs) for the petroleum hydrocarbon compounds met the method specified RLs. 

Target compounds detected at concentrations between the method detection limit (MDL) and the 
RL were reported by the laboratory.  The method detection limit and the reporting limit represent 
different levels of accuracy.  Positive values less than the reporting limit have been qualified 
(flagged) as estimated (J) by the laboratory. 

Compounds Identification—Acceptable with Qualification 

The laboratory identified several samples with detected concentrations for diesel and motor oil 
compounds that do not match the standard petroleum elution patterns.  These results have been 
qualified as estimated (J) as shown in the following table. 
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Sample ID Compound Criteria Qualifier 

SAGWP0104 #2 Diesel Does not match standard petroleum elution pattern J 
SAGWP0104 Motor oil Does not match standard petroleum elution pattern J 
SAGWP0203 #2 Diesel Does not match standard petroleum elution pattern J 
SAGWP0302 #2 Diesel Does not match standard petroleum elution pattern J 
SAGWP0505 #2 Diesel Does not match standard petroleum elution pattern J 
SAGWP0602 #2 Diesel Does not match standard petroleum elution pattern J 
SAGWP0602 Motor oil Does not match standard petroleum elution pattern J 
NAGWP0805 #2 Diesel Does not match standard petroleum elution pattern J 
NAGWP0805 Motor oil Does not match standard petroleum elution pattern J 
NAGWP0906 #2 Diesel Does not match standard petroleum elution pattern J 
NAGWW0605 #2 Diesel Does not match standard petroleum elution pattern J 
NAGWW0504 #2 Diesel Does not match standard petroleum elution pattern J 
PAGWP1308 #2 Diesel Does not match standard petroleum elution pattern J 
PAGWP1109 #2 Diesel Does not match standard petroleum elution pattern J 
NASSW0600 #2 Diesel Does not match standard petroleum elution pattern J 
NASSW0600 Motor oil Does not match standard petroleum elution pattern J 
PASSP1200 #2 Diesel Does not match standard petroleum elution pattern J 
PASSP1200 Motor oil Does not match standard petroleum elution pattern J 

PASSP1200D #2 Diesel Does not match standard petroleum elution pattern J 
PASSP1200D Motor oil Does not match standard petroleum elution pattern J 
SASBH0501 #2 Diesel Does not match standard petroleum elution pattern J 
SASBH0501 Motor oil Does not match standard petroleum elution pattern J 
SASBH0801 #2 Diesel Does not match standard petroleum elution pattern J 
SASBH0801 Motor oil Does not match standard petroleum elution pattern J 

 

Overall Assessment of Data Quality 

The usability of the data is based on the guidance documents listed above.  Upon consideration 
of the information presented here, the data are acceptable as qualified. 

Laboratory Communications 

The laboratory was not contacted regarding the semivolatile organic compounds analyses. 

Definition of Data Qualifiers 

The following data validation qualifiers were used in the review of this data set.  These qualifiers 
are from the USEPA Contract Laboratory Program National Functional Guidelines for Organic 
Data Review (USEPA 1999). 



wp4  /00-01732-066 nwtph data validation memo.doc 

December 19, 2005 5 Herrera Environmental Consultants 

J The analyte was positively identified; the associated numerical value is the 
approximate concentration of the analyte in the sample. 

U The analyte was analyzed for, but was not detected above the reported 
sample quantitation limit. 

UJ The analyte was not detected above the reported sample quantitation limit.  
However, the reported quantitation limit is approximate and may not 
represent the actual limit of quantitation necessary to accurately and 
precisely measure the analyte in the sample. 

R The sample results are rejected due to serious deficiencies in the ability to 
analyze the sample and meet quality control criteria.  The presence or 
absence of the analyte cannot be verified. 
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