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1.0 INTRODUCTION

1.1 Project Purpose

In 2000, Beazer East, Inc. (Beazer) and Fort James Corporation (now
Georgia Pacific LLC [GP]) entered into Voluntary Agreement for
Remedial Investigation DEQ No. WMCVC-NWR-00-20 (Agreement) for
the former Koppers Wood-Treating site (Site). The Agreement required
Beazer and GP to complete a remedial investigation (RI), including
human health and ecological risk assessments. RI activities were
completed in 2003. The human health risk assessment (HHRA) was
completed in December 2007 and the ecological risk assessment (ERA)
was completed in August 2007. Both assessments concluded that
constituents were present at concentrations that may pose potential
unacceptable risks. Based on these findings, the Oregon Department of
Environmental Quality (DEQ) requested that Beazer and GP complete a
feasibility study (FS) to identify, develop and evaluate potential remedial
alternatives.

Beazer and GP retained Bridgewater Group, Inc. and AMEC Geomatrix,
Inc. to prepare the FS. Prior to initiating the FS, Bridgewater Group
submitted an FS work plan to DEQ.1 DEQ provided comments on the FS
work plan.2 Bridgewater Group submitted responses to DEQ.3 The FS
was prepared in accordance with the work plan and subsequent
comment responses. The draft FS was submitted to DEQ in June 2008.
DEQ issued comments on the draft FS on August 20, 2008.4 The final
FS was submitted in October 2008 and later revised in February 2009..

1.2 Background Information

1.2.1 Site Setting and Description

The Site is located in Wauna, Clatsop County, Oregon approximately 70
miles northwest of Portland, Oregon. It is located in the NWY4 of the SWV4
of Section 22, Township 8N, Range 6W on the United States Geological
Survey (USGS) Cathlamet Quadrangle map (Figure 1). The Site is

1 Technical memorandum from S. Brown/Bridgewater Group to T. Gainer/DEQ regarding Former Koppers
Wood-Treating Site, Wauna, Oregon — Feasibility Study Work Plan, January 3, 2008.

2 Letter T. Gainer/DEQ to S. Brown/Bridgewater Group regarding Feasibility Study Work Plan, January 24,
2008.

3 Letter from S. Brown/Bridgewater Group to T. Gainer/DEQ regarding Feasibility Study Work Plan, May 15,
2008.

4 | etter from T. Gainer/DEQ to S. Brown/Bridgewater Group regarding the June 2008 Draft Feasibility Study
(FS) for the Former Koppers Wood Treating Site, August 20, 2008.
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approximately 25 acres in size and occupies the western portion of the
GP Wauna pulp and paper mill facility. The Columbia River borders the
Site to the north. It is bordered to the south by the Portland Western
Railway and Crawford Creek Slough, to the west by Crawford Creek
Slough, and to the east by the Wauna pulp and paper mill (Figure 2).

The Site generally consists of the area within the lease boundary and an
area to the north where groundwater containing constituents associated
with former wood treating operations used to discharge from seeps along
the Columbia River; the seeps were eliminated through the installation of
an interim remedial measure (IRM) consisting of a subsurface barrier wall
and aeration treatment trench in 2004 and 2005 (Figure 2).

Wood preserving operations were conducted by Koppers Wood treating
who leased the Site between 1936 and 1966. Primary features of the
former wood treating operation included retorts, storage tanks, an
unloading shed, treated wood storage area, incisor building and loading
shed located in the eastern portion of the Site; a wigwam burner located
near the western portion of the Site; and a creosote storage tank located
south of Crawford Creek Slough. Additional description of site history and
historical facility operations is provided in the 2002 RI report (CH2M Hill,
2002).

In 1988, an asphalt cap was installed over the former process area
(including where the treated wood storage area and unloading shed were
located) under an agreement between DEQ and Crown Zellerbach to
reduce the potential for exposure to constituents in soil. The remedial
action also included a deed restriction, recorded in county records, to
prevent the removal or penetration of the asphalt cap or alteration of
surface drainage on the restricted area. Construction of borings or pilings
through the cap is not allowed. The deed restriction was put into place in
1989.

Since 1966, the Site has been used for equipment storage for the mill.

As is illustrated in Figure 2, the eastern portion of the Site is mostly paved
except for a small area northeast of the deed restricted area. The
remainder of the Site is unpaved.

1.2.2 Site Geology

10/30/08

The RI determined that the Site is underlain by 3 to 10 feet of well-graded
to poorly-graded sand with lenses of gravel and wood-debris. The wood
debris is discontinuous and occurs primarily towards the base of the unit.
Underlying the sandy unit is a continuous silt layer ranging from greater
than 3 feet to 14 feet thick. Underlying the silt layer, there are several
thin, alternating layers of clayey silt, silty clay, and sandy silt extending
downward to 30 feet below ground surface (bgs), the maximum depth of
exploration during the RI.

2 BRIDGEWATER GROUP, INC.
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1.2.3 Site Hydrogeology

Groundwater occurs in two water-bearing zones beneath the Site. The
upper zone is referred to as the perched water-bearing zone; the silt layer
bounds the bottom of this zone. It is primarily recharged by rainfall
infiltration in unpaved areas and low-lying areas where runoff
accumulates. During periods of high river stage, the Columbia River can
recharge the perched water-bearing zone along the riverbank.

Beneath the silt layer is the shallow water-bearing zone which extends to
the maximum depth drilled (30 feet bgs).

Figures 3, 4 and 5 illustrate water levels and potentiometric contours for
the perched water-bearing zone based on water level measurements
made in April 2001, October 2001, and February 2002. These figures
illustrate that prior to the installation of the IRM the direction of
groundwater flow was to the north and northwest toward the Columbia
River.

The direction of groundwater flow in the shallow water-bearing zone is
also towards the Columbia River based on water level measurements
made in February 2002 (see Figure 6).

1.2.4 Site Hydrology

10/30/08

The Columbia River borders the north side of the Site. Water levels in the
Columbia River fluctuate seasonally in responses to upstream releases
from dams and daily in response to diurnal tidal fluctuations. Based on
the sediment investigation conducted as part of the RI, the riverbank
descends steeply from the uplands at an elevation of +10 feet National
Geodetic Vertical Datum (NGVD) to the Columbia River channel at -40 to
-50 feet NGVD (Anchor Environmental, 2004). The upper portion of the
riverbank is protected by riprap to a depth of -10 to -20 feet NGVD. The
riverbank and river bed are affected by strong currents as evidenced by
large sand waves and coarse sediment texture (i.e., sand and gravel).

A drainage ditch borders the Site to the south. At the end of the drainage
ditch is a small dam that separates the ditch from Crawford Creek Slough
which borders the Site to the south and west. The dam consists of
compacted soil and gravel, and is approximately 4 feet thick. Crawford
Creek flows into the southwest side of the Slough west of the deed
restricted area. Water level elevations within the Slough vary in response
to seasonal and diurnal tidal fluctuations in Columbia River water levels.
When the Columbia River is high, river water flows back into the Slough.
The ditch is not affected by tides, as the dam separates the ditch and
prevents hydraulic interactions with the Slough under all conditions other
than extremely high river stages.

The drainage ditch and dam were constructed sometime before Crown
Zellerbach purchased the property in the early 1960s to help drain the
property.

After the mill was constructed, the ditch became part of the mill storm
water drainage system. Historically, storm water generated around the

3 BRIDGEWATER GROUP, INC.
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perimeter of the wastewater treatment plant and heavy equipment traffic
areas in the southwest portion of the mill was conveyed to an oil/water
separator that discharged to the drainage ditch. GP manually controlled
the water elevation behind the dam to ensure that the oil/water separator
had sufficient freeboard to operate properly. Water in the ditch flowed
over the dam into Crawford Creek Slough. The dam was identified as a
compliance point and outfall in the mill's storm water pollution control
plan.

The dam was repaired in April 2002. GP placed additional soil and rock
on the dam to repair a breach and to replace the “notch” that controlled
the water elevation behind the dam.

In 2006, the mill constructed a new paper machine within the storm water
basin drained by the ditch. To ensure proper control over storm water
from the new paper machine area, the mill decided to route storm water
from this basin to its central wastewater treatment system. This was
accomplished by installing a pump station to pump storm water to Frasier
Lake for temporary storage prior to treatment. The pumping reversed the
flow in the ditch. This change eliminated the discharge of mill runoff from
the ditch to Crawford Creek Slough. During the fall of 2006, storm events
caused the water level in Crawford Creek Slough to rise enough to
overtop the dam and flow into the ditch. The additional flow increased the
amount of water that was pumped to Frasier Lake and put an
unnecessary load on the entire storm water system. To prevent
recurrence of such loads, the mill raised the level of the dam less than
one foot in November 2006.

The RI determined that the degree of hydraulic connection between the
perched water-bearing zone and the Slough is minimal. The lack of
connection is likely due to the presence of silt underlying the Slough
and/or compaction along the railroad line that runs along the north side of
the Slough causing a relatively low-permeability zone adjacent to the
Slough.

1.2.5 Remedial Investigation

10/30/08

Since 2002, Beazer and GP have completed a series of studies to define
the nature and extent of contamination in the upland and in-water portions
of the Site as documented in the following reports:

o Remedial Investigation Report (CH2M Hill, 2002)
e Supplemental Remedial Investigation Report (CH2M Hill, 2003)

e Columbia River Phase | Sediment Investigation (Anchor
Environmental, 2004)

e Phase 2 Sediment Investigation Report (Anchor Environmental, 2005)

The RI was performed in three phases: 1) upland soil, groundwater,
Crawford Creek Slough sediment, riverbank soil and seep, and Columbia
River surface water sampling; 2) supplemental soil, Slough sediment, and
groundwater sampling; and 3) Columbia River sediment sampling. In

4 BRIDGEWATER GROUP, INC.
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addition, surface water samples were collected from the Slough. Finally,
the Rl included completion of the HHRA and ERA.

1.2.5.1 Remedial Investigation

The upland RI was initiated in March 2001 to supplement data and
information collected as part of the following pre-RI investigations:

o EPA 1984 Preliminary Inspection
e EPA 1986 Soil and Sediment Sampling
e 1988 Crown Zellerbach Sampling and Corrective Action
e DEQ 1993 Evaluation
e 1988 Parametrix Phase Il Investigation
o DEQ 1999 Strategy Recommendation
The Rl included the following investigation activities:

e Test pit investigation of geophysical anomalies identified by
Parametrix in 1998

e Surface soil sampling around the former process area

o Sediment sampling in the Slough adjacent to the former process
area

e Monitoring well installation

The RI results were documented in a 2002 RI report that was submitted
to DEQ (CH2M Hill, 2002).

1.2.5.1.1 Soil Sampling

10/30/08

A total of 17 surface (i.e., 0 to 0.5 feet bgs) soil samples were collected at
locations SS-01 through SS-12 and SB-06 through SB-10. The surface
soil samples were analyzed for semivolatile organic compounds (SVOCS)
and total metals; selected samples were analyzed for dioxins and volatile
organic compounds (VOCs). Figure 7 illustrates the locations where
surface soil samples were collected during the RI, as well as where the
pre-RI surface soil samples were collected at locations EPA-D1 through
EPA-D4 and EPA-DC1. Table 1 presents the concentrations of
constituents detected in the surface soil samples collected as part of the
RI, as well as samples collected prior to the RI.

Subsurface soil samples were collected at six locations SB-05 through
SB-10 at depths of 2 to 4 feet below bgs. The subsurface soil samples
were analyzed for SVOCs and total metals; selected samples were
analyzed for dioxins and VOCs. Figure 8 illustrates the locations were
subsurface soil samples were collected as part of the RI, as well as where
pre-RI subsurface soil samples were collected at locations B-02 through
B-29. Tables 2, 3 and 4 present the concentrations of constituents
detected unsaturated subsurface soil samples collected at a depth of 2.5
feet bgs, unsaturated subsurface soil samples collected at depths of 5
and 7 feet bgs, and saturated subsurface soil samples collected at depths
of 7.5 to 12.5 feet bgs, respectively.

5 BRIDGEWATER GROUP, INC.
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The RI report identified two source zones, one where some free and
residual creosote or creosote stained soil was observed over most of the
former process area extending to the east to PMW-05 (Figure 9); this is
the PMW-05 source zone referred to in DEQ's January 24, 2008
comment letter on the FS work plan. Free creosote has historically been
observed only in PMW-05. Between PMW-05 and PMW-10, a “finger” of
residual creosote or creosote stained soil was observed. A second
source zone was identified between PMW-13 and PMW-08 abandoned
monitoring well PMW-08. Free creosote was observed in this area. This
second source zone is likely the result of creosote migration along a
“finger” that extended to the northwest from the former process area. The
Rl indicates that the residual creosote and creosote stained soils were
generally encountered above the confining silt layer. The free and
residual creosote observed in these two areas appears to be present as a
dense nonaqueous phase liquid (DNAPL).

1.2.5.1.2 Groundwater Sampling

Groundwater samples were collected in May and October of 2001 from
the nine perched water-bearing zone wells (PMW-01, PMW-02, and
PMW-04 through PMW-010) and one shallow water-bearing zone well
(SMW-01). Two perched water-bearing zone (PMW-11 and PMW-12)
and two shallow water-bearing zone wells (SMW-02 and SMW-03) were
installed in December 2001. All 14 of the wells were sampled in January
2002. Figure 9 shows the locations of each monitoring well.

In addition, geoprobe borings were installed along the Columbia River
and in other portions of the Site in November 2001 (Figure 10).
Groundwater grab samples were collected from selected borings; all of
the borings were logged and visually inspected for the presence of
residual DNAPL.

The groundwater samples were analyzed for SVOCs, metals, petroleum
hydrocarbons, and VOCs; one sample was analyzed for dioxins. Tables
5 and 6 summarize constituent concentrations detected in the
groundwater samples collected from the perched and shallow water-
bearing zone monitoring wells, respectively. Table 7 summarizes
constituent concentrations detected in water samples collected from the
geoprobe borings.

1.2.5.1.3 DNAPL Sampling

A sample of DNAPL was collected from well PMW-05. The DNAPL
sample was analyzed for SVOCs, VOCs, petroleum hydrocarbons, and
total metals. The DNAPL sample contained polynuclear aromatic
hydrocarbons (PAHS), 2-methylnaphthalene, 3,3’-dichlorobenzidine, zinc,
1,2,4-trimethylbenzene, 1,3,5-trimethylbenzene, m,p-xylene, and diesel-
and gasoline-range petroleum hydrocarbons.

1.2.5.1.4 Seep and Riverbank Sampling

10/30/08

Seep water samples were collected in April and October 2001 at one
location (SW-01) where water from the perched water-bearing zone was
seeping from the riverbank (Figure 11). In December 2001 a seep survey
was performed along the riverbank between the mill dock and the mouth
of Crawford Creek Slough. Twenty-five riverbank seeps were identified;

6 BRIDGEWATER GROUP, INC.
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samples were collected from 13 seeps and a background seep located
the mouth of the Slough. Figure 11 shows the locations where seep
samples were collected. Seep samples were analyzed for SVOCs, total
and dissolved metals, petroleum hydrocarbons, and VOCs. Table 8
summarizes constituent concentrations detected in the seep samples.

During the seep sampling conducted in December 2001, riverbank soil
samples were collected adjacent to the 14 seep samples. Riverbank soll
samples were analyzed for SVOCs, total metals, petroleum
hydrocarbons, and VOCs. Table 9 summarizes constituent
concentrations detected in the riverbank samples.

1.2.5.1.5 Columbia River Water Sampling

During the seep sampling conducted in December 2001, Columbia River
water samples were collected adjacent to each of the 14 seep samples.
The Columbia River water samples were analyzed for SVOCs and total
metals; selected samples were analyzed for dioxins and VOCs. Table 10
summarizes constituent concentrations detected in the Columbia River
water samples.

1.2.5.1.6 Crawford Creek Slough Sediment Sampling

Finally, the RI included the collection of six sediment samples in Crawford
Creek Slough at locations SD-01 through SD-06. The samples were
surface samples (i.e., 0 to 0.5 feet bgs). The sediment samples were
analyzed for SVOCs, total metals, and dioxins. Figure 12 shows the
locations where the six sediment samples were collected as part of the
RI, as well as those collected prior to the RI at locations EPA-S1 through
EPA-S3 and S-1 through S-3). Table 11 summarizes constituent
concentrations detected in the Crawford Creek Slough sediment samples.

1.2.5.2 Supplemental Remedial Investigation

10/30/08

In July 2003, a series of supplemental RI activities were completed to
address RI data gaps identified by DEQ. These activities included:

¢ Installation of temporary piezometers in the silt in Crawford Creek
Slough to better define the hydraulic relationship between the
Slough and the perched water-bearing zone.

e Additional surface soil sampling near the former wigwam burner to
define the extent of arsenic and zinc concentrations. Samples
were collected at four locations (SS-13 through SS-16) as
illustrated on Figure 7. Table 1 summarizes constituent
concentrations detected in these surface soil samples.

e Additional sampling of sediments in the lower Slough at four
locations (SD-07 through SD-10) as illustrated in Figure 12. The
samples were analyzed for metals, dioxins, hexavalent chromium,
and SVOCs. Table 11 summarizes constituent concentrations
detected in these sediment samples.

e Collection of an additional round of groundwater and seep
samples. The samples were analyzed for SVOCs and VOCs.
Tables 5 and 6 summarize constituent concentrations detected in
the perched and shallow water-bearing zone groundwater

7 BRIDGEWATER GROUP, INC.
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samples, and Table 8 summarizes the constituents detected in the
seep samples.

¢ Obtaining Columbia River bathymetry data adjacent to the Site.

The supplemental RI results were documented in a 2003 report that was
submitted to DEQ (CH2M Hill, 2003).

1.2.5.3 Columbia River Sediment Investigation

The Columbia River sediment investigation was performed in two phases.
Phase 1 was conducted in September 2004, and included a geophysical
investigation to evaluate site geology, morphology and sedimentary
processes in the seep area; and collection of eight surface grab sediment
samples to determine sediment physical properties. A conceptual site
model for near shore Columbia River sediments was developed based on
the Phase 1 investigation results. The Phase 1 investigation results were
documented in a November 2, 2004 letter report that was submitted to
DEQ (Anchor Environmental, 2004).

Phase 2 of the sediment investigation was completed in April 2005 and
consisted of the following activities:

e Collection of six surface (upper 15 centimeters [cm]) sediment
samples at locations KWT-SS01 through KWT-SS06 adjacent to
the primary seep area (near Seeps 7, 9 and 10, see Figure 11).

e Collection of subsurface sediment samples at three depths (0-2,
2-4 and 4-6 feet below the mudline) at one location (KWT-VCO01).

The samples were analyzed for total metals, PAHs, SVOCs, VOCs and
petroleum hydrocarbons. Figure 12 shows the sampling locations. Table
12 summarizes the constituent concentrations detected in the Columbia
River sediment samples.

The Phase Il investigation results were documented in a July 2005 report
that was submitted to DEQ (Anchor Environmental, 2005).

1.2.5.4 Crawford Creek Slough Surface Water Sampling

In 2004, DEQ requested that Beazer and GP collect surface water
samples just upstream of the Crawford Creek Slough dam. Two samples,
DDSW-01 and DDSW-02, were collected on August 26, 2004 (prior to
IRM implementation) and on October 18, 2004, respectively (Figure 12).
The samples were analyzed for SVOCs, VOCs, petroleum hydrocarbons,
metals and dioxins. The analytical results were summarized in a
December 27, 2004 letter to DEQ.> Table 13 summarizes the constituent
concentrations detected in the two water samples.

S Letter from S. Brown/Bridgewater Group to T. Gainer/DEQ regarding surface water sampling results,
December 27, 2004.
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FEASIBILITY STUDY, FORMER KOPPERS WOOD-TREATING SITE

1.2.5.5 Human Health and Ecological Risk Assessments

Beazer and GP completed an HHRA (AMEC, 2005) and an ERA
(Windward Environmental, 2007) for the Site. An addendum to the HHRA
that addressed potential human health risks associated with Columbia
River sediments and surface water was also completed (AMEC 2007).6

These documents and related responses to DEQ comments on these
documents, in conjunction with the documents describing remedial
investigation and supplemental sampling results, establish baseline
conditions, including specific environmental media, areas, and
constituents that may pose a potential unacceptable risk:

o Surface Soils - The 2005 baseline HHRA concluded that surface soil
containing arsenic and one dioxin congener (1,2,3,4,6,7,8-HpCDD)
may pose a potential unacceptable risk to current and future outdoor
workers due to incidental soil ingestion. As the HHRA report
indicates, calculated risks exceeded DEQ’s unacceptable risk
threshold because maximum concentrations were used as exposure
point concentrations for arsenic and 1,2,3,4,6,7,8-HpCDD. Given the
baseline risk calculations in the HHRA, potential human health risks
could be reduced to acceptable levels by reducing constituent
concentrations or eliminating potential exposure to surface soils at
three discrete locations:

0 SS-03 northeast of the deed restricted area, next to the paved
parking lot where the maximum arsenic concentration of 176
mg/kg was detected.

0 SS-04 also northeast of the deed restricted area, next to the
paved parking lot, where the maximum 1,2,3,4,6,7,8-HpCDD
concentration of 2.31 x 10 mg/kg was detected and where
the arsenic concentration was 96.1 mg/kg.

0 SB-10 in the former wigwam burner area, where the arsenic
concentration was 75 mg/kg.

Figure 7 illustrates the location of these three surface soil samples.

The 2007 baseline ERA concluded that dioxins and/or metals (arsenic
and chromium) detected in the same three surface soil samples (i.e.,
SS-03, SS-04 and SB-10) may pose a potential unacceptable risk to
ecological receptors.

e Source Zone Soils and DNAPL - As described in Section 1.2.5.1.1,
the RI report identified two source zones, one that covers most of the
former process area extending to the east to PMW-05 and one
located to the northwest of the former process area. The first source
zone is the PMW-05 source zone referred to in DEQ’s January 24,
2008 comment letter on the FS work plan. Free creosote has
historically been observed only in PMW-05. This second source zone

6 Letter from T. Gainer/DEQ to S. Brown/Bridgewater Group regarding Human Health Risk Assessment
Addendum, Former Koppers Wood-Treating Site, Wauna, Oregon, December 11, 2007.
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is likely the result of creosote migration along a “finger” that extended
to the northwest from the former process area.

The following constituents are present above EPA Region 6 industrial
soil screening levels in the former process area source zone:

e At SB-05 soils contain dioxins, arsenic, PAHs, dibenzofuran, and
pentachlorophenol at concentrations above industrial soil
screening levels at 4 feet bgs.

e At B-2 soils contain arsenic, PAHs and pentachlorophenol at 5
feet bgs.

At B-3, B-20 and B-21 soil may contain arsenic above industrial soil
screening levels, although it uncertain due to elevated detection limits
in the pre-RI samples.

In the second source zone, arsenic concentrations may exceed the
industrial soil screening level for arsenic at 2.5 feet bgs, although it is
uncertain due to elevated detection limits in the pre-RI samples.

Deed-Restricted Area Soils - Soil samples collected in the deed
restricted area indicate that surface soils contain arsenic, chromium,
PAHSs and pentachlorophenol above EPA Region 6 industrial soil
screening levels at two locations: EPA-D1 and EPA-DC1. Subsurface
soils at 2.5 feet bgs contain arsenic, chromium, pentachlorophenol
and dioxins above screening levels at two locations: B-5 and B-8;
subsurface soils at location B-5 contain arsenic and chromium above
their industrial soil screening levels at 5 feet bgs. The potential exists
for arsenic to be above its industrial soil screening level at other
locations in the deed restricted area, although this is uncertain
because of elevated detection limits for some of the pre-RIl samples.
As was discussed in Section 1.2.1, the potential risks associated with
exposure to soil in the deed restricted area were addressed in 1988
through the installation of an asphalt cap and implementation of a
deed restriction.

Drainage Ditch Sediments - The baseline ERA concluded that
surface sediments containing arsenic, chromium, copper and zinc in
the drainage ditch upstream of the Crawford Creek Slough dam may
pose a potential unacceptable risk to ecological receptors. Sediment
samples containing one or more of these metals at concentrations
that may pose a potential unacceptable risk include: SD-01, SD-02,
SD-03, SD-04, SD-05, SD-06, S-3 and EPA-S3.

Perched Water-Bearing Zone Groundwater - Sampling of perched
water bearing zone groundwater and riverbank seeps conducting
during the RI identified the presence of organic and inorganic
compounds associated with former wood treating operations.
Constituents that could result in significant adverse effects on
beneficial uses of water, based on a comparison of sampling results
against DEQ Level Il surface water SLVs, included ethylbenzene,
semivolatile organic compounds, including several PAHs, diesel- and
oil-range petroleum hydrocarbons, and metals (arsenic, chromium
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and copper) (Geomatrix, 2003a). As is discussed in Section 1.2.7, the
potential risks associated with seepage of impacted, perched water-
bearing zone groundwater to the Columbia River were addressed
through an IRM implemented in 2004.

1.2.6 Locality of the Facility

The locality of the facility (LOF) was presented in the supplemental Rl
report (CH2M Hill, 2003). Subsequent responses to DEQ comments on
the supplemental RI report expanded the LOF to include the deed
restricted area and the drainage ditch, and indicated that the need to
include the Columbia River would be determined after the in-water portion
of the RI and the baseline HHRA and ERA were completed.” As was
stated above, the baseline ERA and HHRA addendum both concluded
that surface water and sediments in the Columbia River do not pose a
potential unacceptable risk. Thus, they are not part of the LOF.

1.2.7 Groundwater Seeps IRM

In 2004, Beazer and GP implemented an IRM to address seepage of
impacted, perched water-bearing zone groundwater water to the
Columbia River through the installation of a “funnel and gate” subsurface
barrier wall and aeration treatment trench. The subsurface barrier wall
and aeration treatment trench were installed in late 2004 and early 2005;
final grading and planting of the vegetative cover occurred in late 2005.
The IRM was documented in the groundwater seeps IRM revised
construction report (Geomatrix, 2006). The most recent monitoring
results for the IRM are presented in the 2008 semiannual monitoring
report (Geomatrix, 2008). A number of additional monitoring wells were
installed as part the IRM, including wells placed on either side of the
subsurface barrier wall to monitor its effectiveness and wells placed
upgradient, in and downgradient of the aeration treatment trench to
monitor the effectiveness of both IRM components. Figure 9 illustrates
the locations of the SBW and ATT series wells installed as part of the
IRM. Figure 9 also illustrates the RI monitoring wells that were
abandoned during IRM construction.

Recent IRM monitoring results indicate that the IRM is performing as
designed. Water level monitoring indicates that the subsurface barrier
has caused a shift in groundwater flow directions in the perched water-
bearing zone. Groundwater now flows to the west toward the aeration
treatment trench and then flows to the northwest toward the Columbia
River. A small percentage flows around the southeast end of the barrier
wall.

Monitoring results have shown that near the former process area source
zone constituent concentrations have been relatively constant or
decreasing since the IRM was implemented.

7 Letter from S. Brown/Bridgewater Group to T. Gainer/DEQ regarding responses to comments on the
supplemental RI report, July 2, 2004.
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Groundwater quality trends within the subsurface barrier upgradient of the
aeration trench indicate that the change in flow directions toward the
aeration treatment trench has caused constituents to migrate in that
direction. Fluctuations in constituent concentrations in groundwater
upgradient of the aeration treatment trench may be the result of seasonal
variations in groundwater elevations.

Constituent concentrations in groundwater in the area downgradient from
the IRM, between the aeration treatment trench and the Columbia River,
have been below SLVs except in October 2007 at monitoring well ATT-02
where ethylbenzene was detected at 13 ug/L, approximately twice its
DEQ Level Il surface water Screening Level Value (SLV). Given the
travel time for groundwater in the vicinity of well ATT-02 to the Columbia
River is estimated to be 18 months, it is expected that the ethylbenzene
concentration will attenuate below its SLV before groundwater discharges
to the river. Subsequent groundwater monitoring conducted in April 2008
found that ethylbenzene in monitoring well ATT-02 was well below the
Level Il SLV.

Monitoring of groundwater quality downgradient of the southeast end of
the subsurface barrier has detected low concentrations of several
constituents, all below SLVs except for fluorene which was detected just
above its SLV at monitoring well SBW-05 in April 2008.

Finally, monitoring results have shown a substantial decrease in all
constituent concentrations from December 2005 levels, where
ethylbenzene, dibenzofuran, fluorene and phenanthrene concentrations
exceeded their SLVs at monitoring well SBW-09 (near the former primary
seep area).

1.3 Report Organization

10/30/08

The remainder of this report is organized as follows:
¢ Identification and Screening of Technologies
o Development and Screening of Alternatives
o Detailed Analysis of Alternatives
e Recommended Alternative
The following are the included as appendices to this report:

Appendix A — Groundwater Seeps Interim Remedial Measure
Alternatives Evaluation

Appendix B — Hydrogeologic Modeling Report

12 BRIDGEWATER GROUP, INC.



2.0 IDENTIFICATION AND SCREENING OF
TECHNOLOGIES

2.1 Areas Posing Potential Unacceptable Risk

DEQ requested that areas posing potential unacceptable risk be identified
in the FS work plan. This section discusses areas where surface soils
and Slough sediments may pose potential unacceptable risks to human
health and/or the environment.

DEQ also requested that the former process area source zone be
considered in the FS from the perspective of the potential effectiveness of
source zone treatment or removal in relation to the operation period of the
groundwater IRM; DEQ refers to this as the PMW-05 source zone.

In addition, DEQ requested that contaminated soil beneath the deed
restricted area be evaluated as part of the FS, specifically for purposes of
justifying the selection of capping and institutional controls as the final
remedy for this area.

Finally, DEQ has expressed concerns about the potential for groundwater
to migrate from the former process area source zone around the
southeast end of the subsurface barrier wall to the Columbia River. As
was discussed in the prior section, groundwater monitoring conducted
under the IRM Monitoring and Maintenance Plan (MMP) has shown that
constituent concentrations in this area are below Level Il SLVs, except for
the recent detection of fluorene just above its SLV at SBW-05.
Regardless, DEQ has requested that this area be evaluated as part of the
FS.

2.1.1 Surface Soils

10/30/08

The estimated lateral extent of surface soils that pose a potential
unacceptable risk is illustrated in Figure 13. The lateral extent of surface
soils that may pose a potential unacceptable risk around sample locations
SS-03 and SS-04 was estimated to be the unpaved area between the
capped, deed restricted area and the paved parking lot. The southwest
boundary of the area was established based on the limits of the area
where soils were graded and revegetated as part of the IRM (see drawing
G-3 in the IRM construction report [Geomatrix, 2006]). Given the number
and location of surface soil samples collected in this area, there is some
uncertainty regarding the actual lateral extent of surface soils that pose a
potential unacceptable risk. Further delineation would be conducted to
define the extent of this area during the remedial planning phase.

The extent of surface soil that may pose a potential unacceptable risk
around sample location SB-10 was estimated by assuming that the
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boundaries of the area extend halfway to the nearest surface soil sample
(e.g., SB-07 to the northeast, SB-09 to the northwest, SS-15 to the
southwest, and SS-16 to the southeast) (Figure 13). The baseline HHRA
and ERA determined that constituent concentrations in these samples, as
well as the other samples collected in the former wigwam burner area, do
not pose a potential unacceptable risk.

2.1.2 Source Zone Soils and DNAPL

Figure 5-5 in the RI report identifies locations where residual
creosote/creosote stained soil and free creosote were observed. The
only well monitoring where DNAPL has been observed is PMW-05.
Figure 14 illustrates the lateral extent of the two source zone zones as
defined by observations of residual creosote/creosote stained soil and
free creosote made during the RI. Note that a “finger” of creosote that
was not characterized during the Rl may extend from the former process
area to the northwest to the source zone located near the river.

2.1.3 Deed Restricted Area Soils

The lateral extent of the deed restricted area is illustrated in Figure 2.

2.1.4 Drainage Ditch Sediments

Based on the ERA results, the extent of surface sediment that may pose
a potential unacceptable risk in the drainage ditch was estimated to
extend from the upstream end of the ditch downstream to the Crawford
Creek Slough dam (Figure 15).

2.1.5 Perched Water-Bearing Zone Groundwater

10/30/08

The area where constituents in the perched water-bearing zone could
result in significant adverse effects on the beneficial uses of water in the
LOF, as defined by an exceedance of surface water SLVs, was defined
as the “affected area” in the groundwater seeps IRM conceptual design
report (Geomatrix, 2003b). Prior to the implementation of the IRM, the
“affected area” extended from the former process area to the west and
north to the second source area near the Columbia River and primary
seep area. The extent of the “affected area” was defined as the portion of
the perched water-bearing zone where groundwater contained
naphthalene at concentrations greater than its SLV of 0.62 mg/L. Other
constituents were also present above their SLVs in this area, including
ethylbenzene, a number of SVOCs, arsenic, chromium and copper.
Figure 16 illustrates the extent of the “affected area” prior to the time the
IRM was implemented.

14 BRIDGEWATER GROUP, INC.



FEASIBILITY STUDY, FORMER KOPPERS WOOD-TREATING SITE

2.2 Hot Spot Identification

10/30/08

A preliminary soil hot spot evaluation was presented in the 2003
supplemental RI report (CH2M Hill, 2003). The following summarizes the
final hot spot identification.

Human health hot spot levels for soils were calculated using EPA Region
6 industrial soil screening levels (EPA, 2008) increased by factors of 10
and 100 for noncarcinogenic and carcinogenic compounds, respectively,
in accordance with DEQ hot spot guidance (DEQ, 1998a). Calculated
human health soil hot spot levels for constituents detected in surface and
subsurface soils are listed in Table 14 and used to identify locations
where constituent concentrations exceed hot spot levels in Tables 1
through 4. The calculated human health hot spot levels are generally
consistent with site-specific human health soil hot spot levels that could
have been derived from the HHRA results. For example, for arsenic, one
of the compounds that resulted in potential unacceptable risk in surface
soils, the reasonable maximum exposure (RME) cancer risk for a future
hypothetical outdoor worker, the most conservative receptor considered
in the HHRA, was estimated to be 9 x 10° based on the maximum
arsenic concentration detected in surface soil of 176 mg/kg. Given this
estimated cancer risk, the site-specific protective level for arsenic would
be 1.96 mg/kg assuming a protective cancer risk level of 1 x 10°®.
Because arsenic is a carcinogen, the site-specific hot spot level would be
100 times this level or 196 mg/kg. This compares with the hot spot level
calculated by multiplying the Region 6 human health screening level for
an industrial outdoor worker (cancer endpoint) of 1.8 mg/kg by 100 to get
a generic hot spot level of 180 mg/kg.

Based on the human health soil hot spot levels calculated using the EPA
Region 6 soil screening levels, there are no “highly concentrated” hot
spots in surface soils.

Table 14 also lists ecological hot spot levels for arsenic, chromium and
dioxins which were identified in the ERA as potentially posing an
unacceptable ecological risk for surface soils. Based on these hot spot
levels, surface soils at locations SS-03 (arsenic and chromium), SS-04
(arsenic, chromium and dioxins) and SB-10 (chromium) represent “highly
concentrated” hot spots. The approximate extent of the surface soil hot
spots is illustrated in Figure 13; the estimated lateral extent of each hot
spot was determined using the same approach that was used to estimate
the extent of surface soils that pose a potential unacceptable risk (see
Section 2.1.1).

Were it not for the existing asphalt cap and institutional controls
implemented in the deed restricted area, surface soils at the following
locations would be considered “highly concentrated” hot spots based on a
comparison with the human health spot levels in Table 14:

e EPA-D1 (arsenic and benzo[a]pyrene)

e EPA-DCL1 (arsenic)
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Given the arsenic and chromium concentrations detected at these
locations, they would also be considered “highly concentrated” hot spots
based on comparison with the ecological hot spot levels in Table 14.
While the actual lateral extent of each of these surface soil hot spots is
unknown, for purposes of hot spot identification, they are assumed
include surface soils in the areas shown on Figure 13.

In addition, subsurface soils contain arsenic at B-05 (2.5 and 5 feet bgs)
and dioxins at B-8 (2.5 feet bgs) at concentrations exceeding human
health soil hot spot levels and, therefore, are considered to be “highly
concentrated” hot spots.

In the former process area source zone, “highly concentrated” soil hot
spots are present based on the arsenic and PAH concentrations detected
at SB-05 (5 feet bgs) and arsenic concentrations detected at B-2 (5 feet
bgs).

As will be discussed below, some of the constituents present in these soil
hot spots were detected above SLVs in the perched water-bearing zone.
Thus, these soil hot spots may also meet DEQ’s definition of “highly
mobile” spots. The determination as to whether these soils meet the “not
reliably containable” definition will be addressed later in the FS.

“Highly concentrated” hot spots are present in the two source areas
where DNAPL is present. Although the DNAPL is mainly present as
residual, rather than free phase material, because dissolved phase
constituent concentrations in the perched water-bearing zone exceed
SLVs, the DNAPL would meet DEQ’s “highly mobile” hot spot definition.
The determination as to whether the DNAPL meets the “not reliably
containable” definition will be addressed later in the FS.

Based on a comparison of the ecological hot spot levels listed in Table 14
with constituent concentrations detected in Crawford Creek Slough
sediments, locations SD-03, SD-05 and SD-06 would be considered to be
“highly concentrated” hot spots for zinc. The HHRA did not identify any
constituents in Slough sediments as posing a potential unacceptable risk
to human health. Figure 15 shows the approximate extent of the area
where Slough sediments exceed ecological hot spot levels.

The RI report defined the current and reasonably likely beneficial use of
water in the LOF to be perched water-bearing zone discharge to the
Columbia River. Use of the perched water-bearing zone as a current or
future drinking water supply was determined to not be a beneficial use.
Given this beneficial use determination, the area where contamination in
the perched water-bearing zone currently or in the future may result in
significant adverse effects on the beneficial use, as defined by an
exceedance of surface water SLVs, was defined as the “affected area” in
the groundwater seeps IRM conceptual design report (Geomatrix, 2003b).
Prior to the implementation of the IRM, the “affected area” extended from
the former process area to the west and north to the second source area
near the Columbia River and primary seep area. The extent of the
“affected area” was defined as the portion of the perched water-bearing
zone where groundwater contained naphthalene at concentrations
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greater than its SLV of 0.62 mg/L. Other constituents were also present
above their SLVs in this area, including ethylbenzene, a number of
SVOCs, arsenic, chromium and copper. Based on DEQ guidance, the
“affected area” represents a groundwater hot spot. As was discussed
above, this area has been addressed through the implementation of the
IRM which has effectively eliminated significant adverse effects on the
beneficial water uses, including in the area between the subsurface
barrier wall and the Columbia River. Note also that the extent of the
“affected area” has changed because the IRM changed the direction of
groundwater flow in the perched water-bearing zone. The determination
as to whether treatment can restore or protect beneficial uses within a
reasonable time is presented later in the FS.

2.3 Remedial Action Objectives

Table 15 summarizes site-specific remedial action objectives (RAOS).
RAOs are presented by media for surface soil, deed-restricted area soil,
source zone soil and DNAPL, perched water-bearing zone groundwater,
surface water, and sediment.

2.4 General Response Actions

Table 16 summarizes the general response actions identified for the
following:

e Surface soils in the unpaved area between the deed restricted
area and the asphalt-paved parking lot, and a small area near the
former wigwam burner

o Deed restricted area soils

e Source zone soils and DNAPL

e Drainage ditch sediments

o Perched water-bearing zone groundwater

General response actions were identified based on the types of
contaminants present in each media using remedy selection tools such as
the Federal Remediation Technologies Roundtable (FRTR), Remediation
Technologies Screening Matrix and Reference Guide, Version 4.0.8

2.4.1 Surface Solils

Surface soils pose a potential unacceptable risk and are considered hot
spots in two areas: 1) between the deed restricted area and the asphalt-
paved parking lot (arsenic, chromium and dioxins), and 2) near the former
wigwam burner (arsenic and chromium). The following general response

8 See Table 3-2: Treatment Technologies Screening Matrix, Federal Remediation Technologies Roundtable
at http://www.frtr.gov/matrix2/.
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actions are applicable to surface soils in these areas: institutional
controls, engineering controls, removal, disposal, physical/chemical
treatment and biological treatment. Thermal treatment was not
considered to be an applicable general response action because it is not
effective for soils containing metals.

2.4.2 Source Zone Soils and DNAPL

In its January 24, 2008 comments, DEQ requested that the FS address
the former process area source zone. It is important to note that the RI
report identified two source zones, one in the former process area
extending to the east to PMW-05, and one northwest of PMW-13. As was
discussed above, the former process area source zone potentially
extends to the west into the deed restricted area; the next section
discusses general response actions for the deed restricted area.

In addition, the following constituents are present above EPA Region 6
industrial soil screening levels in the former process area source zone:

e At SB-05 soils contain dioxins, arsenic, PAHs, dibenzofuran, and
pentachlorophenol at concentrations above industrial soil
screening levels at 4 feet bgs.

e At B-2 soils contain arsenic, PAHs and pentachlorophenol at 5
feet bgs.

At B-3, B-20 and B-21 soil may contain arsenic above industrial soil
screening levels, although it uncertain due to elevated detection limits in
the pre-RI samples.

Soils at SB-05 contain arsenic and PAH concentrations above their
“highly concentrated” hot spot levels at 5 feet bgs. Soils at B-2 contain
arsenic above its “highly concentrated” hot spot level at 5 feet bgs.

In the second source zone, arsenic concentrations may exceed industrial
soil screening levels for arsenic at 2.5 feet bgs, although it is uncertain
due to elevated detection limits in the pre-RI samples.

The following general response actions are applicable to the subsurface
soils and DNAPL in the two source zones: institutional controls;
engineering controls; removal; disposal; and ex-situ and in-situ
physical/chemical, thermal and biological treatment.

2.4.3 Deed Restricted Area Soils

The deed restricted area asphalt cap was constructed to prevent
exposure to soils in the former process area. Soil samples collected in
the deed restricted area indicate that surface soils contain arsenic,
chromium, PAHs and pentachlorophenol above EPA Region 6 industrial
soil screening levels at two locations: EPA-D1 and EPA-DC1.
Subsurface soils at 2.5 feet bgs contain arsenic, chromium,
pentachlorophenol and dioxins above screening levels at two locations:
B-5 and B-8; subsurface soils at location B-5 contain arsenic and
chromium above their industrial soil screening levels at 5 feet bgs. The
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potential exists for arsenic to be above its industrial soil screening level at
other locations in the deed restricted area, although this is uncertain
because of elevated detection limits for some of the pre-RI samples.

As was discussed above, constituent concentrations exceed hot spot
levels at four locations: EPA-DC1 (surface), EPA-D1 (surface), B-5 (2.5
and 5 feet bgs), and B-8 (2.5 feet bgs).

The following general response actions are applicable to the surface and
subsurface soils in the deed restricted area: institutional controls,
engineering controls, removal, disposal, and physical/chemical treatment.
Thermal treatment was not considered to be an applicable general
response action because it is not effective for soils containing metals.
Biological treatment was also not considered to be applicable because it
may not be effective for contamination in subsurface soils and would be
inconsistent with current and future uses of the area by the mill.

2.4.4 Drainage Ditch Sediments

The following general response actions are applicable to the drainage
ditch sediments containing arsenic, chromium, copper and zinc:
engineering controls, removal, disposal, and physical/chemical treatment.
Thermal treatment and biological treatment are not considered to be
applicable general response actions because they not effective for
sediments containing metals.

2.4.5 Perched Water-Bearing Zone Groundwater

10/30/08

As was indicated in DEQ’s January 24, 2008 comment letter on the FS
work plan, the groundwater seeps IRM was selected based on an
alternatives evaluation that included an opportunity for public comment.
The following summarizes the remedial alternative identification and
evaluation process that was used to select the groundwater seeps IRM.

In 2003, Beazer and GP submitted an alternatives evaluation prepared by
Geomatrix (Geomatrix, 2003a; see Appendix A). The evaluation was
essentially a focused FS that included the identification and screening of
natural attenuation, containment (physical and hydraulic), in-situ
treatment, and ex-situ treatment technologies that would meet the
following objectives:

e Control seepage of groundwater affected by site constituents to
the Columbia River;

e To the extent practicable, ensure compatibility with probable long-
term remedial actions;

e To the extent practicable, ensure compatibility with Site use for the
mill;

e Minimize operations and maintenance costs; and

e Provide for timely implementation to expedite control of affected
groundwater seeps.
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The following remedial technologies were carried forward for alternative
development after being screened based on their effectiveness,
implementability and cost:

Natural attenuation

Asphalt cap

Soil/clay cap

Soil-bentonite low permeability barrier
Cut-off trench

Phytoremediation

Sparge trench

Groundwater treatment at the Mill wastewater treatment plant

The technologies were assembled into three potential alternatives:

Alternative 1: Low Permeability Containment Barrier — A low
permeability subsurface barrier designed to eliminate the seepage
of groundwater from the perched water-bearing zone to the
Columbia River in combination with either a groundwater recovery
trench or in-situ treatment system to manage groundwater
contained within the barrier. Phytoremediation and/or natural
attenuation would be used to address the small volume of affected
groundwater between the barrier and the Columbia River.

Alternative 2: Groundwater Interceptor Trench — A
groundwater interceptor trench designed to capture perched
water-bearing zone groundwater; the extracted water would be
treated through phase separation to remove any NAPL and then
discharged to the mill wastewater treatment plant.
Phytoremediation and/or natural attenuation would be used to
address the small volume of affected groundwater between the
trench and the Columbia River.

Alternative 3: Phytoremediation with Groundwater
Interception and Irrigation — Implement phytoremediation over
the source areas and a groundwater interceptor trench. Water
recovered with the trench would be use to irrigate the trees and
other phytoremediation plants or pumped to the mill wastewater
treatment system.

Each alternative was evaluated against the following criteria:

Implementability

Short-term effectiveness

Long-term effectiveness

Reduction of mobility, toxicity and volume

Cost, including a consideration of capital, annual and present
value costs
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e Overall protection of human health and the environment

Based on this evaluation, Alternative 1, a subsurface barrier wall with a
groundwater recovery trench or in-situ treatment system, with capping
and/or phytoremediation was selected. In its September 15, 2003
comment letter on the alternative evaluation report, DEQ agreed with the
preferred alternative, subject to further refinement of the components of
the IRM in the conceptual design report.

The alternatives evaluation was based on the following conceptual
understanding of site conditions:

o Wood-treating chemicals were present in groundwater seeps
along the Columbia River; the primary seep area was located
where seep samples Seep 7, 9 and 10 were collected (Figure 11).

e The primary sources of the wood-treating chemicals found in the
seeps were the two source areas.

o Affected groundwater was limited to groundwater in the perched
water-bearing zone that was hydraulically separated from the
underlying shallow water-bearing zone by a continuous silt layer.

e Groundwater flow in the perched water-bearing zone was to the
north toward the Columbia River; the silt along the Crawford
Creek Slough acted as a hydraulic barrier to groundwater flow
toward the Slough.

e Water levels in the perched water-bearing zone were largely
controlled by rainfall infiltration in unpaved areas or low-lying
areas where storm water accumulated.

In January 2003, Beazer and GP submitted a conceptual design report for
the groundwater seeps IRM (Geomatrix, 2003b). The conceptual design
report concluded that a funnel and gate system was more appropriate for
the Site due to reduced operation and maintenance requirements. The
report provided the conceptual design for the subsurface barrier and
aeration trench.

The final design report for the IRM was completed in April 2004
(Geomatrix, 2004a). DEQ allowed public comment on the proposed IRM
through the end of June 2004. The final design report was revised in
response to DEQ comments and resubmitted in July 2004 (Geomatrix,
2004b).

The IRM was constructed in late 2004 and early 2005; final construction,
consisting of final grading and establishment of a vegetative cover, was
completed in September 2005. Normal operation of the IRM commenced
in February 2005. Since that time, groundwater elevations inside and
outside the barrier wall and water levels in Crawford Creek Slough have
been monitored, as has groundwater quality inside and outside the barrier
wall in accordance with the DEQ-approved MMP. The monitoring results
have indicated that the funnel and gate system has performed as
designed and the basic assumptions about site conditions used to identify
and evaluate IRM alternatives have not changed based on three years of
monitoring. The 2007 Annual Monitoring Report confirms the current
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effectiveness of the system (Geomatrix, 2007). The report concludes
that:

o The IRM barrier wall provides continuous, low-permeability barrier
that has effectively maintained a significant hydraulic head
difference across the wall.

e The IRM has effectively redirected almost all groundwater flow
within the contained area to the west, towards the aeration
treatment trench

o The IRM barrier continues to significantly reduce the discharge of
groundwater from the area north of the barrier wall, along the
Columbia River bank.

o The IRM has maintained acceptable groundwater levels
throughout 2007, which included a period of heavy rainfall.

e A very good operating factor has been achieved to date; the
operating factor for 2007 was 94%.

e The chemical treatment program implemented in early June 2007
was partially successful in restoring air flow rates; dissolved
oxygen levels returned to acceptable levels. However, operating
results indicate that the ongoing fouling will require periodic
treatment to maintain air flow. A modified procedure implemented
in 2008 has proven very effective in maintaining air flow and does
not require complete system shutdown.

e Constituent concentrations collected downgradient from the
aeration treatment are generally below Level Il SLVs, except for
ethylbenzene which was detected at well ATT-02 in October 2007
above the SLV; it is expected that ethylbenzene will attenuate to
acceptable levels during the approximately 18 months it will take
to migrate to the Columbia River. Ethylbenzene had decreased to
well below the SLV by April 2008, indicating that the high
concentration was not sustained.

e Constituent concentrations in samples collected downgradient of
the southeast end of the subsurface barrier wall are below SLVs.
Note that recent sampling found that fluorene just exceeded its
SLV at SBW-05.

¢ Groundwater quality in the area between the subsurface barrier
wall and the Columbia River bank has improved substantially
since IRM installation.

Thus, the selection of the funnel and gate system as a remedy for shallow
groundwater appears to be an appropriate selection. The Evaluation of
Remedial Action Alternatives Section will provide further evaluation of the
projected long-term effectiveness of the subsurface barrier wall and
aeration treatment components.

One issue identified by DEQ after IRM implementation was the potential
for contaminant migration from the former process area around the
southeast end of the subsurface barrier wall. DEQ requested that
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potential remedial alternatives be considered. As it indicated in Table 16,
general response actions applicable to shallow groundwater in this area
include engineering controls, physical/chemical treatment and biological
treatment.

2.5 ldentification and Screening of Technologies
and Process Options

Table 17 presents the remedial technology screening results by media.

2.5.1 Surface Soils, Source Zone Soils/IDNAPL, and Deed Restricted Area Soils

10/30/08

Potential remedial technologies to address the two localized areas of
surface soil contamination containing arsenic, chromium and dioxins
include the use of some type of capping technology in combination with
drainage and institutional controls, or removal and land disposal. Of the
three potential capping technologies, asphalt capping was retained over
soil capping and impermeable capping. A soil cap could be less reliable
at managing direct exposure risks and would have higher operations and
maintenance (O&M) uncertainties than an asphalt cap. A soil cap would
also be incompatible with the mill's current and future uses of the area.
An impermeable cap was screened out because the constituents present
in surface soil are relatively immobile and, therefore, there is no need to
eliminate infiltration.

Two disposal technologies were retained, off-site disposal in either a
permitted solid or hazardous waste landfill.

The surface soils in both localized areas are “highly concentrated” hot
spots based on the arsenic, chromium and dioxins concentrations
detected at SS-03 and SS-04, and chromium concentrations detected at
SB-10. As s indicated in Table 17, the only retained in-situ treatment
technology that would address metals is solidification/stabilization. While
this technology would reduce the mobility of the metals, it would not
reduce their concentration or volume. Given the relatively small volume
of soil present in both areas, ex-situ treatment would likely be more costly
than off-site disposal. For this reason, no treatment-oriented remedial
technologies were considered for the two localized surface soil hot spots.

As Table 17 indicates a number of in-situ and ex-situ physical/chemical,
thermal and biological treatment technologies were screened strictly for
purposes of conducting a focused remedial alternatives evaluation for
source zone soils and DNAPL, and deed restricted area soils. The
following in-situ physical/chemical treatment technologies were screened
out because they may not be effective or are developmental:
electrokinetic separation, and soil flushing with co-solvents or surfactants.
Thermal treatment technologies like electrical heating and steam injection
were screened out because of their relatively high cost when compared to
other in-situ treatment technologies. Phytoremediation, a biological
treatment technology, was screened out because it may not be effective
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for subsurface soils and would be incompatible with the mill’s current and
future uses of the Site. In-situ biological treatment was screened out
because it would not address metals in the deed restricted area soils and
is a developmental technology that has not been sufficiently tested for
source depletion of DNAPL (EPA, 2003). Ex-situ chemical extraction,
chemical reduction/oxidation, and dehalogenation were screened out
because they may not address organics and/or metals present in soils
and because they would be more costly than other treatment
technologies. In-situ chemical oxidation and in-situ and ex-situ
stabilization/solidification were retained as potential treatment
technologies. Other retained technologies for the deed restricted area
soils and source zone soils and DNAPL include deed restriction, activity
restrictions, asphalt cap and drainage controls, excavation, and off-site
land disposal.

2.5.2 Drainage Ditch Sediments

Table 17 also presents the technology screening results for the drainage
ditch sediments. Engineering controls like a constructed sand cap or
asphalt or concrete ditch liner were screened out because the sediments
near the dam are relatively soft and would likely require stabilization
before a cap could be constructed. Another engineering control
technology that was screened, but was retained, was the replacement of
the drainage ditch with a storm drain line.

Removal through excavation in combination with off-site disposal was
retained.

As was discussed in Section 2.2, sediments in the upper end of the
drainage ditch are a “highly concentrated” sediment hot spot based on the
zinc concentrations detected at SD-05 and SD-06.. With the exception of
solidification/stabilization, which could be used to immobilize zinc and
reduce its bioavailability, all of the potential treatment technologies were
screened out, particularly in-situ treatment technologies which are either
developmental and/or would have a higher cost relative to in-situ
solidification/stabilization.

2.5.3 Perched Water-Bearing Zone Groundwater

10/30/08

The technology screening and evaluation process that resulted in the
selection of the funnel and gate IRM, was discussed earlier. Table 17
presents the screening of technologies to address the southeast end of
the subsurface barrier wall should groundwater monitoring determine that
constituents could migrate past the subsurface barrier wall at
concentrations that could result in an adverse impact to beneficial water
uses. Containment through the use of a physical barrier was retained; a
hydraulic barrier was screened out because it would be less effective and
more difficult to implement than a physical barrier. Three in-situ biological
treatment technologies were screened: enhanced bioremediation,
monitored natural attenuation (MNA), and phytoremediation. Of these,
phytoremediation was screened out because it may not be able to reduce
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10/30/08

chemical concentrations in the perched water-bearing zone to levels that
would meet RAOs and would be incompatible with the mill’s current and
future use of this area. Two in-situ physical/chemical treatment
technologies were screened: chemical oxidation and passive/reactive
treatment walls. The latter technology was screened out on the basis that
it has limited application to the organics associated with wood-treating
operations. In-situ chemical oxidation was screened out because it would
be more costly than the injection of oxygen to enhance bioremediation
which has been shown to be effective. In-situ chemical oxidation would
also interfere, at least temporarily, with ongoing biological activity at the
Site.
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3.0 DEVELOPMENT AND SCREENING OF
ALTERNATIVES

3.1 Development of Alternatives

Remedial alternatives were developed by combining the remedial
technologies that passed the screening step, as summarized in Table 17.
Because the potential remedial alternatives for different media or areas
are somewhat independent, media-specific and area-specific alternatives
were developed consistent with DEQ guidance (DEQ, 1998b). Typically,
remedial alternatives are developed spanning the spectrum from
alternatives that include treatment to alternatives that include the use of
engineering and institutional controls.

Treatment-oriented alternatives were also developed for soils in the deed
restricted area and for the source zone soils and DNAPL. These
alternatives were developed in response to DEQ’s comments on the FS
work plan. Treatment oriented-alternatives were also developed for the
sediments in the drainage ditch. Although surface soils in two localized
areas are considered to be hot spots, a treatment-oriented alternative
was not developed for these soils because in-situ treatment through
solidification/stabilization would not reduce constituent concentrations
below hot spot levels and given the relatively small volumes of soil in
each area, in-situ or ex-situ treatment with other technologies would be
more costly than off-site disposal.

The alternatives developed for the perched water-bearing zone are to
supplement, not replace, the existing funnel and gate IRM system. As
was discussed in the prior section, a focused FS was conducted to

support the selection of the IRM. The IRM is performing as designed.

The following summarizes the alternatives developed for each media and
area, and the alternatives carried forward for detailed evaluation.

3.1.1 Surface Soils

10/30/08

The following three alternatives were developed for the two localized
areas where surface soils pose a potential unacceptable risk.

Alternative SS1 — No action

Alternative SS2 — Place asphalt cap and, if needed, install drainage
controls in areas where surface soils are considered to be a hot spot and
pose a potential unacceptable risk; implement institutional controls
consistent with those implemented in the deed restricted area.

Alternative SS3 — Excavate and land dispose surface soils that are
considered to be a hot spot and that pose a potential unacceptable risk.
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All three of these alternatives were carried forward into the alternative
evaluation process.

3.1.2 Source Zone Soils and DNAPL

Alternatives were developed for the source zones of perched water-
bearing zone groundwater contamination in response to DEQ’s request
that remedial alternatives be evaluated to determine the effectiveness of
source zone treatment or removal in relation to the long-term operation of
the IRM without treatment or removal. To support the focused remedial
alternatives evaluation presented in the next section, the following three
alternatives were developed:

Alternative SZ1 — No source zone removal or treatment.

Alternative SZ2 — Excavate and land dispose impacted soils and DNAPL
that are a source to perched water-bearing zone groundwater.

Alternative SZ3 — Treat in-situ impacted soils and DNAPL that are a
source to perched water-bearing zone groundwater, and implement
institutional controls.

3.1.3 Deed Restricted Area Soils

Alternatives were developed for soils in the deed-restricted area in
response to DEQ’s request that the FS justify the selection of asphalt
capping and institutional controls as a final remedy for the deed restricted
area. To support this justification, the next section provides a focused
remedial alternative evaluation of the following three alternatives:

Alternative DRA1 — Continued maintenance of asphalt cap and drainage
controls, and institutional controls.

Alternative DRA2 — Excavate and land dispose of surface and
subsurface hot spot soils and soils that pose a potential unacceptable
risk.

Alternative DRA3 — Treat in-situ hot spot soils and soils that pose a
potential unacceptable risk, replace asphalt cap, and implement
institutional controls.

3.1.4 Drainage Ditch Sediments

10/30/08

The following alternatives were developed for the portion of the drainage
ditch where sediments pose a potential unacceptable risk.

Alternative Sed1 — No action

Alternative Sed2 — Stabilize in-situ drainage ditch sediments that are
considered to be a hot spot and that pose potential unacceptable
ecological risks and implement institutional controls.

Alternative Sed3 — Install a sump, pump, catch basins, and pipelines to
convey storm water and backfill the ditch; stabilize hot spot sediments
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and sediments underlying the pipelines; and implement institutional
controls.

Alternative Sed4 — Excavate and land dispose of sediments that are
considered to be a hot spot and that pose potential unacceptable
ecological risks.

All four of these alternatives were carried forward into the alternative
evaluation process.

3.1.5 Perched Water-Bearing Zone Groundwater

10/30/08

The following alternatives were developed for perched water-bearing
zone groundwater.

Alternative GW1 — Continued IRM operations, in combination with MNA
for groundwater flow around the southeast end of the subsurface barrier
wall.

Alternative GW2 — Continue IRM operations, in combination with
installing a physical barrier to prevent groundwater flow around the
southeast end of the subsurface barrier wall.

Alternative GW3 — Continue IRM operations, in combination with in-situ
biological treatment through air sparging for groundwater flowing around
the southeast end of the subsurface barrier wall.

All of these alternatives were carried forward into the alternative
evaluation process.
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4.0 EVALUATION OF REMEDIAL ACTION
ALTERNATIVES

10/30/08

In accordance with DEQ FS guidance, the remedial alternatives are
evaluated against: 1) the protectiveness requirement specified in OAR
340-122-084(4), 2) a balancing of remedy selection factors (effectiveness,
long-term reliability, implementability, implementation risk and
reasonableness of cost), and 3) the preference to treat hot spots of
contamination, if present. The evaluation includes both an individual
evaluation of each alternative and a comparative evaluation of each
alternative.

The evaluation is presented by media and area given the relative
independence of the alternatives for the different media.

The framework for remedial action cost estimation is based on the
identification of specific line items of cost and the estimation of unit costs
for each line item. Base unit costs were determined using the following
hierarchy. The preferred source was published cost-estimating guides
(i.e., Means Site Work and Landscape Cost Data [Means]). The second
preferred source was budget quotes from vendors and service providers.
The third preferred source was site remediation precedent and
experience.

Quotes from vendors and service providers were obtained for several key
technologies where published cost estimating guides do not reflect
current market conditions, such as land disposal.

Project experience and site-specific estimates were used for certain unit
costs.

The base unit costs are multiplied by an area adjustment factor and an
allowance to obtain “extended unit costs.” The area adjustment factor
accounts for the difference in the cost of labor and materials in different
parts of the United States or different parts of a state. The current area
adjustment factor for Oregon, outside of Portland, is approximately 102.

Allowance factors are included to account for indirect construction costs
such as health and safety, bonding and insurance, contractor profit,
engineering design, services during construction, mobilization, and
demobilization. The actual amount of each cost allowance factor depends
on the nature and complexity of the required work, the media being treated,
and the location of treatment (off-site versus on-site treatment). These
allowances are applied as a percentage of each line-item cost. These
allowances are typical of similar cleanup projects, taking into consideration
the overall size of this program, and are derived from the referenced
industry sources and other engineering cost estimating publications. Table
18 summarizes the breakdown for the various allowances that were
applied.
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NPV costs were calculated using a 7 percent net discount rate for future
costs based on EPA guidance (EPA, 2000) for developing and
documenting FS cost estimates.

4.1 Surface Soil Remedial Alternative Evaluation

4.1.1 Surface Soil Alternative Description

4.1.1.1 Alternative SS1

Alternative SS1 is the no action alternative. Under this alternative, the
two localized areas where surface soils contain arsenic, chromium and
dioxins would remain in place without any engineering or institutional
controls. Hot spot soils in both localized areas would also remain in
place.

4.1.1.2 Alternative SS2

Alternative SS2 would involve the placement and compaction of
approximately 6 inches of ¥2- to ¥-inch crushed rock and asphalt paving
in two, 2-inch lifts. This cap design is consistent with the asphalt paving
placed as part of the IRM engineering controls (Geomatrix, 2006). In the
area between the deed restricted area and the paved parking lot, the
asphalt would be placed to match the edges of the existing pavement and
would be sloped to follow the current slope to the south. Runoff from the
newly paved area would flow to the south across the deed restricted area
to the catch basin that was installed as part of the IRM to convey runoff to
the Slough. The approximate extent of the paved area would be 9,000
square feet.

Alternative SS2 also involve the paving an approximately 2,500 square
foot area where the wigwam burner was located. The pavement in this
area would not need to match any existing pavement.

Finally, Alternative SS2 would involve the implementation of a deed
restriction and activity restrictions for the two newly paved areas,
consistent with those previously implemented and proven institutional
controls for the deed restricted area.

Cap inspection and repairs was assumed to occur every five years for a
period of 30 years.

4.1.1.3 Alternative SS3

10/30/08

Alternative SS3 would involve the excavation of surface soils in both
areas using a backhoe or other conventional excavation equipment. For
cost estimating purposes it is assumed that 6 inches of soil would need to
be removed in each area. Based on the estimated lateral extent of
impacted soils in each area, illustrated in Figure 13, approximately 150
cubic yards (CY) or 225 tons of soil would need to be removed from the
area between the deed restricted area and paved parking lot and 50 CY
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or 75 tons would need to be removed where the wigwam burner was
located. The volume to weight conversion is based on an assumed
conversion factor of 1.5 tons/CY.

As was discussed above, soil samples would be collected during the
remedial planning phase to further define how much of the area between
the deed restricted area and paved parking lot would require excavation.
After soil removal is completed in both areas, soil samples would be
collected from the bottom of each excavation to confirm that arsenic,
chromium and dioxin concentrations were reduced to protective levels.
The excavated areas would be backfilled, compacted and graded to
match the prior land surface.

The excavated soils would be managed following the same process that
was used to manage excess soils and wood debris generated during IRM
construction.® The soils would be profiled for waste management
purposes by collecting a composite sample from each excavation area.
The analytical results would be used to determine whether the soils
classify as a hazardous waste. For purposes of the FS, it is assumed that
the soils would not classify as a hazardous waste but would be disposed
at a Subtitle C landfill, consistent with the excess soils generated during
IRM construction.

4.1.2 Analysis of Individual Surface Soil Alternatives

Table 19 summarizes the individual analysis of the three surface soil
remedial alternatives.

4.1.2.1 Alternative SS1

Alternative SS1, the no action alternative, would not meet DEQ’s
protectiveness requirement. Based on the HHRA, the risks to human
health and the environment would be potentially unacceptable. For this
reason, Alternative SS1 would not be effective in achieving protection.
The long-term reliability, implementability and implementation risk of
Alternative SS1 were not evaluated. There would be no cost associated
with the implementation of Alternative SS1. Alternative SS1 would not
reduce constituent concentrations below hot spot levels.

4.1.2.2 Alternative SS2

Alternative SS2, asphalt capping and institutional controls, would be
protective because it would eliminate the potential for human and
ecological receptor exposure to the surface soils containing arsenic,
chromium and dioxins that pose potential unacceptable risks. It would
also result in a reduction in the amount of rainfall infiltration inside the
subsurface barrier wall because runoff from the capped area between the
deed restricted area and parking lot would be diverted toward the catch
basin. Given that the engineering and institutional controls for Alternative

9 Letter from J. Raming/GP and K. Paschl/Beazer to T. Gainer/DEQ regarding management of excess soils
and wood debris, Former Koppers Wood-Treating Site, Wauna, Oregon — Groundwater Seeps Interim
Remedial Measure, November 23, 2004.
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SS2 are consistent with those implemented in the deed restricted area,
they should be effective and reliable; the asphalt cap and institutional
controls implemented in the deed restricted have proven to be effective
and reliable in preventing exposure to impacted soils for 20 years. In
addition, asphalt paving would be reliable over the long-term in that it is
easy to inspect and repair, and it would be consistent with the current and
future use of the area by the mill. As with any institutional control, there is
always some level of uncertainty about its long-term reliability particularly
if property ownership changes in the future. Alternative SS2 is readily
implementable; there are no permitting requirements or necessary
authorizations. The alternative could be fully implemented in two months.
The implementation risks are minimal given that the alternative simply
involves the placement of asphalt paving over an approximately ¥s-acre
area. As is indicated in Table 19, the capital cost for Alternative SS2 is
approximately $65,000 (rounded) and the net present value (NPV) of the
long-term cap inspection and maintenance cost is approximately $34,000
(rounded), for a total NPV cost of $99,000 (rounded).10 Table 20
summarizes the detailed analysis of the capital and O&M costs for
Alternative SS2, including the assumed quantities, unit costs, allowances
applied to the unit costs, and sources of the unit costs. Alternative SS2
would not reduce constituent concentrations below hot spot levels.

4.1.2.3 Alternative SS3

Alternative SS3, excavation and land disposal, would be protective
because it would remove the surface soils containing arsenic, chromium
and dioxins that pose potential unacceptable risks. The alternative would
be effective in achieving protection and would be reliable over the long-
term because it does not include any institutional or engineering controls.
Alternative SS3 is readily implementable; there are no permitting
requirements or necessary authorizations. The alternative could be fully
implemented in two months. The implementation risks are minimal given
that the alternative simply involves the excavation and off-site transport of
approximately 200 CY of soil. Assuming the soil is transported in 10 CY
capacity trucks, a total of 20 truck trips would be required. As is indicated
in Table 18, the capital cost for Alternative SS3 is approximately $97,000
(rounded); there are no long-term O&M costs associated with this
alternative. Table 21 summarizes the detailed analysis of the capital,
including the assumed guantities, unit costs, allowances applied to the
unit costs, and sources of the unit costs. Alternative SS3 would remove
the surface soil hot spot.

4.1.3 Comparative Analysis of Surface Soil Alternatives

Of the three alternatives evaluated for surface soils, only Alternatives SS2
and SS3 would meet DEQ’s protectiveness requirement. Both of these
alternatives would be effective in achieving protection and in the same
amount of time. Alternative SS2 may be slightly more effective because it

10 Note that $99,000 is the sum of the rounded capital and rounded long-term cap inspection and
maintenance costs. The actual total NPV cost is $99,540 (see Table 20).
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would have the added benefit of reducing rainfall infiltration into the IRM
area.

Alternative SS3 would have a greater long-term reliability in that it would
not rely on the use of engineering and institutional controls. Given that
the same controls were implemented in the deed restricted area and they
have been effective for 20 years, and Alternative SS2 would simply
increase the area covered by the already existing engineering and
institutional controls, the greater long-term reliability offered by Alternative
SS3is not that significant with respect to the overall Site.

Alternatives SS2 and SS3 are comparable with respect to their
implementability and implementation risk. Alternative SS3 would have a
slightly higher potential implementation risk because excavated soil would
need to be transported to an off-site landfill.

Alternatives SS2 and SS3 are also comparable with respect to their costs.
As is indicated in Table 19, both alternatives have essentially the same
total NPV cost. Alternative SS3 could, however, be more costly than
Alternative SS2 if the lateral or vertical extent of the excavations is larger
than assumed. While Alternative SS2 does require more risk
management, because impacted soils remain in place, the overall
increase is small given that soils containing higher concentrations over a
larger area are already being managed in the deed restricted area using
the same controls.

Alternative SS3 is the only alternative that would result in a reduction of
constituent concentrations below hot spot levels.

Table 22 further summarizes the comparative analysis of the surface soil
alternatives. Each alternative is scored against the three balancing
factors using a 1 to 10 scale. A score of 1 indicates that the alternative
fully meets the balancing factor. Whereas a score of 10 indicates that the
alternative does not meet the balancing factor.

4.2 Source Zone and DNAPL Remedial Alternative
Evaluation

10/30/08

In its January 24, 2008 comments, DEQ requested that the FS address
the source zone of groundwater contamination. The purpose of this
evaluation was to determine the effectiveness of source zone treatment
or removal in relation to the long-term operation period of the current IRM
without treatment or removal.

As was discussed above, two source zones were identified in the RI
report, one in the former process area extending to the east to PMW-05,
and one northwest of PMW-13. Figure 14 illustrates the approximate
lateral extent of the two source zones based on locations where free and
residual DNAPL were observed in soil samples collected during the RI.
As will be discussed below, there is a potential for DNAPL to be present
beyond the boundaries illustrated in Figure 14. The residual DNAPL and
creosote staining were encountered above the confining silt layer. As is
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discussed in EPA (2003), constituents in DNAPL partition slowly into the
agueous phase, usually under mass transfer controlled conditions.

According to the RI report, the areas with free and residual DNAPL
correspond to the locations with the highest soil concentrations. In the
former process area source zone, the highest constituent concentrations
were found in two borings located near PMW-05:

e At SB-05 soils contain dioxins, arsenic, diesel, PAHSs,
dibenzofuran, and pentachlorophenol at 4 feet bgs.

e At B-2 soils contain arsenic, creosote, PAHs and
pentachlorophenol at 5 feet bgs.

These soils likely represent the primary source zone for dissolution of
constituents into perched water-bearing zone groundwater. This area was
paved with asphalt as part of the IRM. Soils in the second source zone
generally contain lower constituent concentrations.

4.2.1 Source Zone Alternative Description

As was discussed above, remedial technologies were assembled into
three potential remedial alternatives for source zone soils and DNAPL for
the purposes of evaluating the effectiveness of source zone treatment or
removal versus no action with respect to the operation period of the
groundwater IRM. For the source zone alternatives, it was assumed that
treatment would at least need to be performed in the two source zones.
The exact lateral and vertical extent of each source zone is uncertain, but
for cost estimating and alternative evaluation purposes it is assumed to at
least include the areas illustrated in Figure 14.

4.2.1.1 Alternative SZ1

Alternative SZ1 includes containment and groundwater treatment using
the existing IRM; this alternative would not provide source zone removal
or treatment, but would include engineering controls (i.e., existing asphalt
pavement that was installed as part of the IRM) and institutional controls
similar to those implemented in the deed restricted area. Under
Alternative SZ1, the source zone soils and DNAPL would remain in place.
Ongoing dissolution of constituents from source zone soils and DNAPL
would be addressed through treatment in the aeration trench and/or by
intrinsic biodegradation and natural attenuation. Annual inspections
would be performed to monitor the condition of the asphalt cap and
maintenance would be conducted as needed.

4.2.1.2 Alternative SZ2

10/30/08

Alternative SZ2 would involve the excavation of impacted soils within the
two source zones, including the deed restricted area (approximately 2
acres of total area). Prior to conducting soil removal, it would be
necessary to remove overhead electrical lines within each source zone
excavation area, temporarily remove underground firewater lines, and
remove any abandoned underground lines. Existing asphalt pavement
would also have to be removed. Perched water-bearing zone
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groundwater in each excavation area would be dewatered using well
points. The firewater lines, electrical lines, and asphalt pavement would
be repaired or replaced, as appropriate, after completing soil removal.
For the purposes of the FS, it was assumed that it would not be
necessary to provide temporary firewater and/or electrical service during
soil removal.

For cost estimating purposes, it assumed that the excavation in the
former process area source zone would extend to an average depth of 8
feet bgs, which would include removal of the top one foot of the confining
silt layer, as it is considered likely that the upper portion of the silt layer
has been affected. In practice, this may not be practicable, since removal
of a portion of the underlying aquitard would increase the potential for
contaminated groundwater to migrate from the perched water bearing
zone to the underlying shallow zone. The excavation in the source zone
located northwest of the former process area was projected to extend to a
depth of 10 feet bgs, including removal of the top foot of the confining silt
layer. Approximately 28,000 CY of soil would need to be removed under
Alternative SZ2. Sidewall confirmation samples would be collected to
confirm that constituent concentrations were reduced to protective levels.
The excavated areas would be backfilled with clean, imported fill. Backfill
would be compacted, graded and paved as appropriate to match the
existing surface contours and pavement. No ongoing operations and
maintenance are anticipated specific to this alternative, but it is
anticipated that the existing IRM would be maintained to address
impacted groundwater in areas outside the source zone excavations.

The excavated soils would be managed in accordance with applicable
regulations. Excavated soils would be temporarily stockpiled in a manner
that would limit runoff potential. Characterization samples would be
collected to support off-site, commercial landfill disposal. The analytical
results would be used to determine whether the hazardous waste
classification of the soils. For purposes of the FS, it was assumed that
the excavated soils would classify as a hazardous waste due to the
presence of residual DNAPL, requiring treatment and disposal at a
Subtitle C landfill. Groundwater extracted during dewatering was
assumed to be treated under a Clean Water Act permit for discharge
either to the mill wastewater system or direct discharge to the Columbia
River.

4.2.1.3 Alternative SZ3

10/30/08

This alternative relies upon in-situ treatment to address hazardous
constituents in the two source areas. EPA (2003) summarizes a range of
in-situ physical, chemical, biological and thermal technologies that can be
used for DNAPL source depletion. Some have been implemented on a
full scale; others have only been tested on a pilot scale. Technologies
potentially applicable to residual DNAPL in relatively permeable soils (as
opposed to DNAPL pools where soils are saturated), include the use of
soil stabilization, soil flushing with co-solvents or surfactants, electrical
resistance heating, steam injection, chemical oxidation, and biological
treatment. Of these, soil stabilization, steam injection, surfactant flushing,
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and chemical oxidation have been reasonably tested. Surfactant flushing,
chemical oxidation, and steam injection have not proven to be effective
for source area treatment. To address DEQ'’s request that the FS assess
the effectiveness of source area treatment, in-situ stabilization was
selected as a potentially applicable approach for Alternative SZ3.

Alternative SZ3 would involve mixing source zone soils with cement to
stabilize them in place and to immobilize contaminants. In-situ
stabilization would be performed over a total area of approximately 2
acres encompassing the two source zones (Figure 14). Prior to
conducting in-situ stabilization, the electrical, firewater, and abandoned
underground lines, and existing asphalt pavement would have to be
removed as described above for Alternative SZ2. Electrical and firewater
service would be restored after completing remedial construction.
Confirmation sampling would be conducted to ensure the mixing
addressed the full extent of impacted soils within the two source zones.

For cost estimating purposes, it was assumed that cement would be
added at 15 percent by weight and mixed to an average depth of 8 feet in
the former process area source zone and an average depth of 10 feet in
the source zone located northwest of the former process area. lItis
estimated that approximately 28,000 CY of soil would be stabilized under
this alternative. Due to the addition of cement and the expansion of soils
during mixing, it was assumed that 20 percent of the total volume
(approximately 6,000 CY or 9,700 ton) would be excess soils requiring
management and off-site disposal. The excess soils would be
characterized using composite samples collected as appropriate from
excavated, stockpiled soil. The analytical results would be used to
determine whether the soils classify as a hazardous waste. For purposes
of the FS, it was assumed that the soils would not classify as a hazardous
waste and would be disposed at a Subtitle D landfill. Once mixing was
complete the mixing areas would be graded and paved to match the
adjacent grade and pavement. Each area would also be paved with
asphalt to serve as a cover over the mixed soils. The asphalt pavement
would also act as an engineering control to prevent exposure to
subsurface soils in the vicinity of borings SB-05 and B-2 where
constituents would likely remain at concentrations that pose a potential
unacceptable human health risk. Although in-situ stabilization would
reduce constituent mobility, it would not reduce constituent
concentrations, particularly metals. Thus, institutional controls similar to
those implemented in the deed restricted area would need to be extended
into the area near soil borings SB-05 and B-2. Annual inspections would
be performed to monitor the condition of the asphalt capped areas and
maintenance would be conducted, as needed.

4.2.2 Analysis of Individual Source Zone Alternatives

Table 23 summarizes the analysis of the three source zone remedial
alternatives.
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4.2.2.1 Alternative SZ1

10/30/08

Alternative SZ1, does not include source zone removal or treatment, but
would provide source zone containment through the existing IRM, and
would be protective. As was discussed in Section 2.4.3, the subsurface
barrier wall has stopped the migration of constituents from source zone
soils and DNAPL to the Columbia River. In addition, constituent
concentrations between the subsurface barrier wall and the river have
significantly decreased below SLVs. Thus, Alternative SZ1 would
achieve the remedial action objective of controlling the migration of
constituents that are a source to the perched water-bearing zone at
concentrations that could result in significant adverse effects on beneficial
uses of water in the LOF. Alternative SZ1 would also achieve the
remedial action objective of reducing exposure to constituents that may
result in potential unacceptable human health risk. Soils in the vicinity of
borings SB-05 and B-2, where constituent concentrations exceed
industrial screening levels in subsurface soils, are already covered with
asphalt paving. Extension of the deed restricted area institutional controls
to this area would further ensure that Alternative SZ1 would be protective.

Semi-annual monitoring conducted since mid-2005 has demonstrated
that Alternative SZ1 is effective and reliable. The barrier has effectively
maintained a significant hydraulic head difference across the wall,
groundwater flow has been redirected towards the aeration trench, and
acceptable groundwater levels have been maintained, even during
periods of heavy rainfall. It has eliminated the discharge of perched
groundwater in the seep area formerly containing constituents at
concentrations above their SLVs and created longer flow paths to the
river allowing constituent concentrations to attenuate. Additional in-situ
treatment is provided by the aeration treatment trench for groundwater
that flows out of the IRM area to the west. Constituent concentrations in
groundwater entering the river downgradient of the IRM aeration trench
have consistently been well below SLVs. However, because source zone
soils and DNAPL would be left in place, they would be ongoing sources to
groundwater in the perched water-bearing zone for a number of years.

As was discussed earlier, the deed restricted area engineering and
institutional controls have been effective and reliable for 20 years. Thus,
these controls would also be effective and reliable if implemented in the
vicinity of borings SB-05 and B-2.

Alternative SZ1 has already been implemented. Thus, there are no
implementation risks.

As is indicated in Table 23 there would be no capital cost for Alternative
SZ1 because no further construction is necessary for implementation.
The future O&M cost for the IRM is addressed in Section 4.5. The only
other O&M cost associated with Alternative SZ1 would be for inspection
and maintenance of the existing asphalt cap. The NPV of the long-term
(i.e., 30 years) O&M cost for annual inspections and repair (every five
years) is approximately $29,000 (rounded). A 30-year O&M timeframe
was assumed because source zone soils and DNAPL are expected to be
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long-term sources of dissolved phase constituents. Table 24 summarizes
the O&M costs for Alternative SZ1.

Although Alternative SZ1 would not result in the removal or treatment of
source zone hot spot soils or DNAPL, it does provide for hot spot
containment. Given effectiveness of the IRM as a subsurface barrier for
groundwater flow in the perched water-bearing zone, it appears that
Alternative SZ1 would meet the hot spot criteria for reliably containing
DNAPL.

4.2.2.2 Alternative SZ2

10/30/08

Alternative SZ2 would include excavation and off-site land disposal of
source zone soils and DNAPL that are ongoing sources to perched water-
bearing zone groundwater. The alternative would be protective in that it
would eliminate exposure to constituents that pose a potential
unacceptable risk and ultimately eliminate the need to control the
migration of constituents that are a source to the perched water-bearing
zone at concentrations that could result in significant adverse effects on
beneficial uses of water in the LOF.

Alternative SZ2 would be effective in removing the ongoing sources to
groundwater and reducing constituent concentrations to levels that do not
pose a potential unacceptable human health risk. This alternative would
also be reliable in that it would not rely on engineering and institutional
controls to prevent human exposure to subsurface soils, and would
reduce the O&M timeframe for the IRM.

Alternative SZ2 would be relatively complicated to implement, and would
require significant planning and coordination. Permitting and
authorizations would be needed to excavate soil and to treat and
discharge water from excavation dewatering and, potentially, to treat soils
prior to shipment for disposal. Implementation of this alternative would
require temporary disconnection of fire protection water and electrical
service in the remediation area and would also interrupt mill activities that
are routinely conducted in this area. A portion of the IRM barrier wall
would require removal and replacement. This alternative could require
six to nine months to implement because of permitting and logistical
planning requirements.

The implementation risks would be relatively high, given that the
alternative would require excavation and off-site transport of
approximately 28,000 CY of contaminated soils; implementation during
the dry season would be necessary to mitigate risks associated with
runoff and reduce the amount of excavation dewatering. Temporary
interruption of firewater would create safety risks for the mill and
shutdown of the aeration treatment trench during the several month
construction period may affect constituent concentrations downgradient of
the trench. Off-site transport would require over 1,100 truck loads,
creating a risk potential to the community and environment along the
transportation route. It is also possible that removal of a portion of the
underlying aquitard could result in the migration of contaminated
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groundwater from the perched-water bearing zone to the underlying
shallow zone.

As is indicated in Table 23 the remedy cost for Alternative SZ2 is
approximately $14,097,000 (rounded). This is the same as the NPV cost
for this alternative because there would not be any recurring O&M costs
associated with source zone remediation under this alternative. Table 25
summarizes the estimated costs for Alternative SZ2, including the
assumed quantities, unit costs, allowances applied to the unit costs, and
sources of the unit costs.

Alternative SZ2 would result in the removal of hot spot soils and DNAPL.
Constituent concentrations would be reduced below hot spot levels and
DNAPL classified as a “highly concentrated” and “highly mobile” hot spot
material would be removed.

4.2.2.3 Alternative SZ3

10/30/08

Alternative SZ3 includes the treatment of soils in the two source zones by
in-situ stabilization. The alternative would be protective because the
asphalt cap and institutional controls included in this alternative would
eliminate exposure to constituents that would still pose a potential
unacceptable risk after stabilization. In addition, in-situ stabilization of
source zone soils and DNAPL would ultimately eliminate the need to
control the migration of constituents that are a source to the perched
water-bearing zone at concentrations that could result in significant
adverse effects on beneficial uses of water in the LOF.

This alternative would be effective in that it would cut off the mass
transfer pathway from the source zone soils and DNAPL to groundwater
in the perched water-bearing zone. This alternative would also be reliable
in that it would rely on engineering and institutional controls that have
been successfully implemented in the deed restricted area, and would
reduce the O&M timeframe for the IRM.

Like Alternative SZ2, Alternative SZ3 has implementation issues. This
alternative would require temporary disconnection of firewater lines and
electrical service in the remediation area. Implementation would also
restrict ongoing mill operations in the area. The alternative could be fully
implemented in about three to six months.

The implementation risks for this alternative are moderate. The alternative
mainly involves mixing cement into the source zone soils. This will
temporarily expose contaminated soils and un-reacted cement, creating
the need to manage runoff and prevent impacts to the river. A portion of
the barrier wall (near PMW-5) would have to be removed and replaced
under this alternative. The implementation risks discussed above for
Alternative SZ-2 related to firewater and shutdown of the aeration
treatment trench would also apply to this alternative.

As is indicated, in Table 23 the remedy cost for Alternative SZ3 is
approximately $9,145,000 and the net present value (NPV) of 30 years of
annual inspection and repair (every five years) costs is approximately
$27,000 (rounded), for a total NPV cost of $9,172,000 (rounded). Table
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26 summarizes the detailed analysis of the capital and O&M costs for
Alternative SZ3, including the assumed quantities, unit costs, allowances
applied to the unit costs, and sources of the unit costs.

Alternative SZ2 would result in the treatment of hot spot soils and
DNAPL. Constituent concentrations would not be reduced below hot spot
levels. However, the dissolution of constituents from source zone soils
and DNAPL at concentrations that could cause adverse effects to
beneficial water uses would be reduced.

4.2.3 Comparative Analysis of Source Zone Alternatives

10/30/08

All three source zone alternatives would be protective. All of them would
achieve the remedial action objectives of controlling the migration of
constituents that are a source to the perched water-bearing zone at
concentrations that could result in significant adverse effects on beneficial
uses of water in the LOF and reducing exposure to constituents that may
result in potential unacceptable risk.

All three alternatives would also be effective and reliable. Alternative SZ2
could be the most effective because it would remove source zone soils
and DNAPL that are ongoing sources of constituents to the groundwater
in the perched water-bearing zone and that pose a potential unacceptable
human health risk. Alternative SZ3 could be the next most effective
because it would reduce the dissolution of constituents to groundwater.
However, the overall effectiveness of Alternatives SZ2 and SZ3 could be
significantly reduced if all of the source zone soils and DNAPL are not
removed or stabilized. The lateral extent of both source zones is
uncertain due to the “fingering” phenomenon known to be associated with
DNAPL releases. Based on available soil boring and sampling data, the
potential extent of the two identified source zones, as shown on Figure
14, indicates that the volume of soil that would have to be removed or
stabilized would be approximately 28,000 CY. However, the actual
volume could be higher if the source zones extend beyond the anticipated
boundaries. As was discussed above, it is likely that a “finger” of DNAPL
extends to the northwest from the former process area to the source zone
located near the river. Additionally, even though confirmation soil
sampling may indicate attainment of soil cleanup levels, residual DNAPL
could remain within the source areas and continue to act as ongoing
sources to groundwater.

Alternative SZ2 would also be the most reliable because it would not rely
on any engineering and institutional controls to prevent human exposure
to subsurface soils and would reduce the O&M timeframe for the IRM.
The overall reduction in O&M timeframe may not be that significant,
however, because the aeration treatment trench system would need to
continue operating until constituent concentration decrease in the
dissolved phase portion of the plume. Based on the groundwater
modeling conducted to evaluate potential remedial alternatives for the
perched water-bearing zone, it could take more than 15 years for
groundwater to flow from the former process area source zone through
the aeration treatment trench to the river. Accounting for retardation and
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10/30/08

the likely need for more than one pore volume to pass through the plume
area to achieve complete desorption from impacted soil, it is likely that the
aeration treatment trench system operation, barrier wall maintenance,
and groundwater monitoring could be necessary for at least 20 years,
even if Alternative SZ2 were implemented.

Alternative SZ3, which treats the source areas by in-situ stabilization,
would be somewhat less reliable than Alternative SZ2 because although
Alternative SZ3 would reduce constituent mobility, potential direct contact
risks would remain because constituent concentrations in treated soils
would not be substantially different from existing concentrations. Thus,
Alternative SZ2 would need to rely upon the same engineering and
institutional controls as Alternative SZ1.

One of the primary differences between the alternatives is their
implementability. Alternative SZ1 has already been implemented.
Alternative SZ3 would be less difficult to implement than Alternative SZ2.
Implementation of Alternative SZ2 is more complicated due to dewatering
requirements, the need to treat extracted groundwater, off-site
transportation and disposal of a larger quantity of soil, and issues related
to firewater and electrical utilities in the remediation area. Permitting to
treat the extracted groundwater would lengthen the implementation
timeframe for Alternative SZ2. Affected firewater and electrical lines
would require temporary abandonment and replacement. In addition,
implementation of Alternative SZ2 could impact mill operations that are
conducted within the remediation area and require temporary shutdown of
the IRM aeration treatment system due to interruption of electrical
service. Transportation of excavated soil (approximately 45,000 tons or
more than 1,100 truckloads) to a Subtitle C landfill would create a high
risk to the community. Finally, Alternative SZ2 has a much higher risk of
creating a conduit for the migration of contaminated groundwater from the
perched water-bearing zone to the shallow zone.

Most of the implementation issues identified for Alternative SZ2 would be
encountered during implementation of Alternative SZ3. The primary
difference is that dewatering would be avoided, as in-situ stabilization can
be performed without groundwater dewatering, and the volume of
material requiring off-site disposal would be smaller. Similar to
Alternative SZ2, this alternative would impact mill operations, require
temporary interruption and replacement for firewater and electrical utilities
in the area, require replacement of a portion of the barrier wall, and
require temporary shutdown of the aeration treatment trench during
construction. The short term risks to the community associated with
Alternative SZ2 would be lower for Alternative SZ3, as the amount of
material requiring off-site transportation would be significantly lower.
However, short term risks to on-site personnel due to dust and vapors
would be comparable to Alternative SZ2.

Another major difference among the alternatives is their cost. The
estimated NPV cost for Alternative SZ1 is approximately $29,000,
whereas the total NPV cost for Alternatives SZ2 and SZ3 are
$14,097,000 and $9,172,000, respectively. As was discussed above, the
actual costs for both of these alternatives could be higher if the source
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zone areas are larger in lateral extent or depth than assumed. The source
zone area could be larger if there is a “finger” of creosote extended
northwest from the former process area to the source zone located near
the river. The actual costs could also be higher if additional dewatering
and water treatment are required to excavate subsurface soils, if
excavated soils must be treated prior to land disposal, or if the soils
cannot be land disposed and have to be incinerated. These costs are
disproportionately high given: 1) all of the alternatives are protective, 2)
the potential that neither Alternative SZ2 or SZ3 will be entirely effective
in addressing all of the source zone soils and DNAPL that are ongoing
sources to groundwater, and 3) engineering and institutional controls will
still be needed with Alternative SZ3.

DEQ requested that source zone alternatives be evaluated, in part, to
determine the effectiveness of source zone treatment or removal in
relation to the long-term operation period of the current IRM without
treatment or removal. As was discussed above, even after implementing
Alternatives SZ2 or SZ3, IRM O&M will need to continue for another 20
years. As will be discussed in Section 4.5, based on the cost estimate
developed for Alternative GW1, the NPV of 20 years of IRM O&M and
monitoring would be about $1,389,000. The life-cycle cost for continued
operation of the IRM systems is about $1,613,000 for long-term O&M
(i.e., 30 years). The difference between the life-cycle cost for Alternative
GW1 and the 20-year NPV for IRM operations (i.e., $1,613,000 minus
$1,389,000 or $224,000) is a reasonable estimate of the potential cost
reduction that may be attained by implementing Alternatives SZ2 or SZ3.
The relatively small reduction in long-term IRM O&M costs does not
justify the significant remedy costs for Alternatives SZ2 and SZ3.

Alternative SZ2 would remove source zone soils and DNAPL that are
considered to be hot spot materials. Thus, this alternative would best
achieve DEQ’s hot spot criteria. Alternative SZ3 would partially meet
DEQ'’s hot spot criteria because some hot spot material would have to be
removed and the dissolution of constituents from source zone soils and
DNAPL at concentrations that could cause adverse effects to beneficial
water uses would be reduced. Constituent concentrations, however,
would not be reduced below hot spot levels. Alternative SZ1 would only
address DEQ'’s hot spot criteria for reliably containing DNAPL. Even
though Alternatives SZ2 and SZ3 more completely achieve DEQ’s hot
spot criteria, they would do so at costs that exceed DEQ’s higher cost
threshold for removal or treatment of hot spots.

Further support for the use of migration control or containment measures
for the Site source zones, likely those included in Alternative SZ1, is
provided in a decision chart contained in EPA (2003). Criteria supporting
the use of migration control or containment measures, rather than source
depletion include:

1. DNAPL is in an immobile, residual phase rather than mobile and
expanding — As was discussed above, the Rl and groundwater
monitoring results do not indicate that the DNAPL is mobile or
expanding; it appears to be present as a residual phase with limited
free phase.
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2. The life-cycle containment cost is much lower than the cost of
treatment — As was discussed above, the cost of long-term IRM O&M
and monitoring is likely to be lower than the cost of treatment or
removal.

3. The containment system is highly reliable — As was discussed above,
groundwater monitoring has demonstrated that the IRM it is a highly
reliable.

4. Low resource value — The perched water-bearing zone is not currently
and unlikely to be used as a future source of drinking water; the
beneficial use is discharge to surface water.

5. Low probability of meaningful reduction in time to meet cleanup goals
— Even if source depletion could be performed, it could take 20 years
for constituent concentrations in perched water-bearing zone
groundwater to decrease below SLVs.

6. Shrinking dissolved phase plume — Releases of creosote ceased over
40 year ago. Thus, there is ho ongoing source loading (i.e., ongoing
releases of creosote) at the Site. As a result, the dissolved phase
plume should be stable or shrinking. In addition, groundwater
monitoring conducted at PMW-05 indicates that plume is steady to
declining.

7. No risk to receptors now or in the future — The existing IRM is
protective.

8. No users of the resource within expected time frame needed for
restoration of aquifer and no other exposure pathways likely — The
beneficial water use determination concluded that the current and
likely future beneficial use of the perched water-bearing zone is
discharge to the river. The HHRA and ERA did not identify any
potential unacceptable risks associated with exposure to perched
water-bearing zone groundwater.

Table 22 further summarizes the comparative analysis of the source zone
alternatives.

4.3 Deed Restricted Area Remedial Alternative
Evaluation

10/30/08

The deed restricted area is an approximately 1-acre portion of the Site
where an asphalt cap was constructed and institutional controls were
implemented to prevent exposure to soils in the former process area.
Three potential remedial alternatives were developed for the deed
restricted area for purposes of justifying the selection of the existing
asphalt cap and institutional controls to be part of the final remedy. Two
of the potential deed restricted area remedies (i.e., DRA2 and DRA3) are
similar to source zone remedies SZ2 and SZ3, except they would only
apply to the deed restricted area. As is illustrated in Figure 14, the former
process area source zone includes the deed restricted area. Thus, the
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deed restricted area remedies are not independent of the source zone
remedies.

4.3.1 Deed Restricted Area Alternative Description

4.3.1.1 Alternative DRA1

Alternative DRA1 would include continued maintenance of asphalt cap,
drainage controls, and institutional controls.

4.3.1.2 Alternative DRA2

2/10/09

Alternative DRA2 would include the excavation and off-site land disposal
of hot spot soils and soils that pose a potential unacceptable risk.

Given the presence of highly concentrated hot spot soils in the deed
restricted area, Oregon’s environmental cleanup law requires that
remedies remove or treat hot spots of contamination to the extent
feasible. The evaluation of feasibility is based on the five remedy
selection factors (i.e., effectiveness, long-term reliability, implementability,
implementation risk, and reasonableness of cost).

According to DEQ guidance, for hot spots in media other than water, the
FS must evaluate the feasibility of treatment to the point where the
concentration or condition producing the hot spot would no longer occur
while applying the higher cost threshold for treatment and then the FS
must evaluate the feasibility of treatment to the acceptable risk level
without application of the higher cost threshold for treatment.

To address soil hot spots in the deed restricted area, Alternative DRA2
would involve the removal of surface soils from at least the areas around
sampling locations EPA-D1 and EPA-DC1. The lateral extent of these
two hot spots is uncertain given that only two surface soil samples were
collected in the deed restricted area. Assuming each hot spot is localized
(say 50 by 50 feet in size and 0.5 feet deep), the volume of surface soll
that would have to be removed could be on the order of 100 CY. If each
hot spot is larger (say 200 by 200 feet [or equivalent] in size [Figure 13]
and 2 feet deep), the volume of surface soil that would have to be
removed could be on the order of 5,900 CY. Another 3,300 CY of hot
spot soils could be present near B-5 and B-8 assuming the hot spot
extends from the east side of the deed-restricted area west through B-5,
B-8 and half way to B-12; half way to the north and south sides of the
deed restricted area; and to an average depth of 7.5 feet bgs. Thus, the
total volume of hot spot material could range from 3,400 to 9,200 CY.

If Alternative DRAZ2 was only used to address hot spot soils, soils
containing constituents at concentrations that pose a potential
unacceptable risk could remain. In that case, Alternative DRA2 would
include replacing the asphalt cap and continued implementation of
institutional controls in the deed restricted area.

If Alternative DRA2 was used to also address soils containing
constituents at concentrations that pose a potential unacceptable risk, the
soil excavation volume would increase substantially. Given the limited
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number of soil samples collected in the deed restricted area, it is not
possible to estimate the potential volume.

4.3.1.3 Alternative DRA3

Alternative DRA3 would include the treatment of in-situ hot spot soils and
soils that pose a potential unacceptable risk.

Based on the technology screening presented in Table 17, Alternative
DRA3 would likely involve the use of in-situ solidification/stabilization for
the deed restricted area hot spot soils containing arsenic, chromium and
dioxins. As was discussed above, arsenic concentrations exceed the
human health arsenic “highly concentrated” hot spot concentration at
three locations: EPA-DC1 surface (283 mg/kg), EPA-D1 surface (5,860
mg/kg), and B-5 at 2.5 feet bgs (9,090 mg/kg) and 5 feet bgs (2,900
mg/kg). The dioxin TEQ concentration at B-8 at 2.5 feet bgs (2 x 107
mg/kg) exceeds its human health hot spot concentration. Chromium
concentrations exceed the ecological “highly concentrated” hot spot levels
at two locations: EPA-DCL1 surface (584 mg/kg) and EPA-D1 surface
(10,000 mg/kg). The volume of soil that would require treatment would be
the same as for Alternative DRAZ2.

Although in-situ stabilization would reduce the already low mobility of
metals and dioxins, it would not reduce their concentration or volume.
Thus, Alternative DRA3 would include replacing the asphalt cap and
continued implementation of institutional controls in the deed restricted
area to prevent exposure to soils that pose a potential unacceptable risk.

4.3.2 Analysis of Individual Deed Restricted Area Alternatives

Table 27 summarizes the individual analyses of the three deed restricted
area remedial alternatives.

4.3.2.1 Alternative DRA1

Alternative DRA1 has met and continues to meet DEQ’s protectiveness
requirement. The existing asphalt cap, deed restriction and activity
restrictions prevent human and ecological receptor exposure to soils. As
was discussed earlier, the engineering and institutional controls have
been effective and reliable for 20 years. Alternative DRA1 has already
been implemented; thus there are no implementation risks. There are no
capital costs associated with this alternative; long-term cap inspection
and maintenance costs would be comparable to those estimated for
source zone Alternative SZ1 (i.e., approximately $29,000 on a NPV basis
for asphalt cap inspection and repair). Alternative DRAL does not meet
DEQ'’s preference for treatment or removal of hot spots, but does provide
for containment of hot spot soils.

4.3.2.2 Alternative DRA2

Alternative DRA2 would meet DEQ'’s protectiveness requirement.
Excavation and land disposal is proven and would be effective in
removing “highly concentrated” hot spot soils and soils that pose a
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potential unacceptable risk. It would also be a reliable, long-term
alternative, especially if soils posing a potential unacceptable risk were
removed and engineering and institutional controls were not needed.

Alternative DRA2 would, however, be complicated to implement because
it would have many of the same implementability issues and timeframe as
source zone Alternative SZ2, especially because it would require
dewatering prior to the excavation and treatment of water extracted
during dewatering. It would have a moderate implementation risk due to
potential impacts to the community associated with transporting between
3,400 and 9,200 CY of hot spot soil to the landfill; this would equate to
approximately 136 to 368 truck loads. The implementation risk would
increase if soils posing a potential unacceptable risk were also excavated
and transported off-site. Like Alternative SZ2, this alternative would have
the potential for creating a conduit for contaminated groundwater
migration from the perched water-bearing zone to the shallow zone.
Assuming the costs to implement Alternative DRA2 are roughly
proportional on a soil volume basis to the costs to implement Alternative
SZ2 (i.e., approximately $500/CY), the cost address hot spot soils under
Alternative DRA2 could range from $1.7M to $4.6M; this does not include
the long-term cap O&M cost of $29,000. As was discussed above, given
the limited number of soil samples collected in the deed restricted area it
is not possible to estimate the volume of soil that would need to be
removed to reduce constituent concentrations below acceptable risk
levels. The upper end of the volume range would be removal over the
entire 1 acre area to an average depth of 8 feet (similar to source zone
Alternative SZ2); this would require the excavation of almost 13,000 CY
of soil and cost an estimated $6.5M. These costs would be even higher if
the excavated soils could not be land disposed and had to be incinerated.

4.3.2.3 Alternative DRA3

2/10/09

Alternative DRA2 would meet DEQ’s protectiveness requirement. In-situ
stabilization is a proven and effective technology that could be
implemented in the deed restricted area. While this technology would
reduce the already low mobility of arsenic, chromium and dioxins, it would
not reduce their concentration or volume. Thus, the previously
implemented engineering and institutional controls would still be required
to prevent exposure to soils that are not hot spot soils but still pose a
potential unacceptable risk. Implementation of Alternative DRA3 would
have many of the same implementability issues as source zone
Alternative SZ3. It would have a low to moderate implementation risk to
the community associated with transporting excess soils generated by in-
situ stabilization for off-site land disposal. Assuming the costs to
implement Alternative DRA3 are roughly proportional on a soil volume
basis to the costs to implement Alternative SZ3 (i.e., approximately
$330/CY), the cost for Alternative DRA3 could range from $1.1M to
$3.0M; this does not include the long-term cap O&M cost of $29,000.

Reducing constituent concentrations below hot spot levels through in-situ
stabilization could be significantly more costly if larger quantities of
surface and/or subsurface soils need to be treated.
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4.3.3 Comparative Analysis of Deed Restricted Area Alternatives

2/10/09

Of the three alternatives evaluated for soils in the deed restricted area, all
of them either do or would meet DEQ’s protectiveness requirement.

All three alternatives are proven and either are or would be effective in
achieving protection.

Alternative DRA2 would have the greatest long-term reliability because it
would not rely on engineering and institutional controls, if hot spot soils
and soils posing a potential unacceptable risk were removed. The
reliability of Alternative DRA2 would be the same as the other alternatives
if only hot spot soils are removed, because engineering and institutional
controls would still be required. Alternatives DRA1 and DRA3 would have
similar long-term reliability because both alternatives would require
continued implementation of the engineering and institutional controls
previously implemented in the deed restricted area.

Alternative DRA1 has already been implemented; thus, it would have no
implementation risk. Alternative DRA3 could be implemented in three to
six months and would have a low to moderate implementation risk.
Alternative DRA2 would be the most complicated to implement and would
take longer to implement because it could require dewatering, treatment
of water extracted during dewatering, and water treatment system
permitting. Alternative DRA3 would also have a higher implementation
risk because of the large quantity of excavated soil that would need to be
transported to an off-site landfill.

The O&M cost for the existing asphalt cap and institutional controls (i.e.,
Alternative DRA1) is low (i.e., approximately $29,000) when compared to
the several million dollar cost of Alternatives DRA2 and DRA3. The
existing asphalt cap and institutional controls have already been
implemented. In addition, the asphalt cap is intact and only requires
limited maintenance.

The cost to achieve the acceptable risk level through excavation and land
disposal is disproportionate to the risk reduction benefits, in that
Alternative DRA2 would be 60 to 160 times more costly than Alternative
DRAL, if only hot spot soils were removed, and it would still require
implementation of the same engineering and institutional controls that
already exist under Alternative DRA1; these controls have proven to be
effective and reliable in managing the risks associated with exposure to
impacted soils for 20 years. The relative difference in cost would even be
higher if soils posing a potential unacceptable risk were also removed
under Alternative DRA2. The cost of Alternative DRA3 is even more
disproportionate given that the engineering and institutional controls
included in Alternative DRA1 would still be required after implementing
Alternative DRAS.

Alternative DRA1 does not meet DEQ's preference for treatment or
removal of hot spots. However, neither does Alternative DRA3. While
Alternative DRA3 would reduce the already low mobility of arsenic,
chromium and dioxins, it would not reduce their concentration or volume.
The only alternative that would fully meet DEQ’s preference for removal
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or treatment of hot spots, is Alternative DRA2. Even though Alternative
DRA2 would achieve DEQ’s hot spot criteria, it would do so at a cost that
exceeds DEQ'’s higher cost threshold for removal or treatment of hot
spots.

Note that given the long-term reliability of the Alternative DRA1
engineering and institutional controls, in combination with the IRM
subsurface barrier wall, the hot spot soils in the deed restricted would not
meet DEQ’s definition of “not reliably containable.”

Given the implementability issues and significant cost associated with
Alternative DRA2, when compared to the existing Alternative DRAL
engineering and institutional controls which are protective, proven, and
effective, it is justifiable to select Alternative DRAL to be part of the final
remedy.

Table 22 further summarizes the comparative analysis of the deed
restricted area alternatives.

4.4 Slough Sediment Remedial Alternative
Evaluation

4.4.1 Slough Sediment Alternative Description

4.4.1.1 Alternative Sed1

Alternative Sed1 is the no action alternative. Under this alternative, the
Slough sediments containing arsenic, chromium, copper and zinc would
remain in place without any engineering or institutional controls. Hot spot
sediments located at the upper end of the drainage ditch would also
remain in place.

4.4.1.2 Alternative Sed?2

2/10/09

Alternative Sed2 would involve mixing ditch sediments containing zinc
above its ecological hot spot level near the upper end of the ditch and
other sediments containing arsenic, chromium, copper and zinc at
concentrations that pose a potential unacceptable risk to ecological
receptors with cement to stabilize them in place. In-situ stabilization
would be performed from the dam upstream a distance of approximately
1,500 feet (Figure 15). Prior to conducting in-situ stabilization, the
drainage ditch would be dewatered and the existing vegetation and
sediment attached to root material would need to be removed. It is
estimated that approximately 700 CY of plant debris and sediments would
need to be removed and disposed off-site in a Subtitle C landfill. Cement
would be added at 15 percent by weight and mixed to a depth of 2 feet on
the bottom and 0.5 feet on the side slopes. It is estimated that
approximately 6,200 CY of sediments would need to be stabilized. The
stabilized sediments would be formed/graded using an excavator bucket
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during the mixing process. The ditch would then be returned to its present
service for management of mill storm water.

Alternative Sed2 would involve the implementation of deed restriction and
activity restrictions for the ditch sediments, consistent with those
previously implemented and proven institutional controls for the deed
restricted area.

Annual inspections were assumed. As needed, cracks would be repaired
approximately every five years with cement.

4.4.1.3 Alternative Sed3

Alternative Sed3 would involve the replacement of the drainage ditch
with: 1) a sump and pump placed at the end of the culvert installed as
part of the IRM and a new pipeline to Frasier Lake and 2) a pipeline to
convey storm water that currently discharges into the eastern portion of
the drainage ditch to the existing sump and pump; the existing sump and
pump are located between the two roadways that cross over the ditch
near the southeast corner of the subsurface barrier wall (Figure 17). The
drainage ditch would be backfilled with clean soil to match the
surrounding grade. If needed, the backfill would be graded to drain
toward one or both of the sumps. Prior to installing the new sump, catch
basins, and pipelines, the drainage ditch would be dewatered and ditch
sediments would be stabilized by mixing with cement using standard
earthwork equipment. This would prevent settlement in the portions of
the ditch where pipelines are placed. This would include sediments in the
upper end of the ditch that are considered a hot spot. Stabilization of
ditch sediments prior to the installation of the pipeline would provide for
hot spot treatment by reducing the mobility of the metals in the ditch
sediments. The extent of mobility reduction is difficult to predict.
However, EPA indicates that post-treatment concentrations of metals
meet Toxicity Characteristic Leaching Procedure (TCLP) standards.11
The new sump and pump would be installed at the end of the culvert
installed as part of the IRM. The sump would be connected to the culvert
and to a pipeline that would run from the sump up the ditch, under the
road and discharge to Frasier Lake at approximately the same location as
the pipeline from the existing sump and pump discharges to Frasier Lake
(Figure 17). Although not shown on Figure 17, storm water discharged to
Frasier Lake is pumped to the east to the mill wastewater treatment
system for treatment in accordance with their Storm Water Pollution
Control Plan and permit. Geotextile fabric would be placed over the ditch
sediments so that equipment can compact the first few lifts of backfill
material. The final step would be to hydroseed the backfill for erosion
control.

Alternative SS3 would involve the implementation of deed restriction and
activity restrictions for the ditch sediments, consistent with those
previously implemented and proven institutional controls for the deed
restricted area.

11 gpA solidification/Stabilization Use at Superfund Sites, EPA-542-R-00-010, September 2000.
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For cost estimating purposes, it was assumed that the backfilled areas
would be inspected one year after implementation and repairs would be
performed if settlement was observed. It was assumed that the
vegetative cover would be permanently established after one year.

4.4.1.4 Alternative Sed4

Alternative Sed4 would involve the excavation of impacted sediments
over an approximately 1,500 foot length of the drainage ditch. Prior to
conducting sediment removal, the drainage ditch would be dewatered and
existing vegetation would be removed.

For cost estimating purposes, it is assumed that 2 feet of sediment would
be removed from the bottom of the ditch and 1 foot would be removed
from the sidewalls. Approximately 6,150 CY of sediments would need to
be removed. Sediment samples would be collected to confirm that
arsenic, chromium, copper and zinc concentrations were reduced to
protective levels. The excavated areas would be backfilled, compacted
and graded to match the prior ditch slope.

The excavated soils would be managed following the same process that
was used to manage excess soils and wood debris generated during IRM
construction. The ditch would be divided into segments based on metals
concentrations. Composite sediment samples would be collected from
each segment and analyzed. The analytical results would be used to
determine whether the sediments classify as a hazardous waste. For
purposes of the FS, it is assumed that the soils would not classify as a
hazardous waste and that approximately 85 percent of the soils would be
disposed at a Subtitle D landfill. The remaining soils would be disposed
at a Subtitle C landfill.

4.4.2 Analysis of Individual Slough Sediment Alternatives

Table 28 summarizes the individual analysis of the four Slough sediment
remedial alternatives.

4.4.2.1 Alternative Sed1

Alternative Sed1, the no action alternative, would not meet DEQ'’s
protectiveness requirement. Based on the ERA, the risks to the
environment would be potentially unacceptable. For this reason,
Alternative Sed1 would not be effective in achieving protection. The long-
term reliability, implementability and implementation risk of Alternative
Sed1 were not evaluated. There would be no cost associated with the
implementation of Alternative Sedl. Alternative Sed1 would not reduce
constituent concentrations below hot spot levels.

4.4.2.2 Alternative Sed2

2/10/09

Alternative Sed2, in-situ stabilization, may be protective because it would
reduce the potential for ecological receptor exposure to sediments
containing arsenic, chromium, copper and zinc. Stabilization of the
sediments would reduce the bioavailability of the metals and would not
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provide a suitable habitat for benthic organisms. Alternative Sed2 is
readily implementable; there are no permitting requirements or necessary
authorizations. According to the mill, the Army Corps of Engineers (ACE)
does not consider the drainage ditch to be a wetland. The alternative
could be fully implemented in three months, if it is conducted in the dry
season when storm water inflows to the ditch are limited. The
implementation risks are low given that the alternative mainly involves
mixing concrete into the ditch sediments and reshaping the bottom and
side slopes. There will be some risk to the local community associated
with transporting 700 CY of plant debris and associated sediments to the
landfill; this would involve approximately 35 truck loads. As is indicated,
in Table 28 the capital cost for Alternative Sed2 is approximately
$924,000 (rounded) and the net present value (NPV) of one year of
inspection and repair costs is approximately $34,000 (rounded), for a total
NPV cost of $958,000 (rounded). Table 29 summarizes the detailed
analysis of the capital and O&M costs for Alternative Sed2, including the
assumed quantities, unit costs, allowances applied to the unit costs, and
sources of the unit costs. Stabilization would also reduce the mobility and
bioavailability of zinc in the upper portion of the ditch that is a hot spot.

As a result, it would partially meet DEQ’s preference through treatment by
reducing mobility and toxicity; it would not, however, reduce volume.

4.4.2.3 Alternative Sed3

Alternative Sed3, installation of a sump, pump, catch basins, and
pipelines, and backfilling the drainage ditch, would be protective because
the backfill would be an engineering control that would eliminate
ecological receptor exposure to sediments containing arsenic, chromium,
copper and zinc. Alternative Sed3 is readily implementable; there are no
permitting requirements or necessary authorizations. According to the
mill, the ACE does not consider the drainage ditch to be a wetland. The
alternative could be fully implemented in three months, if it is conducted in
the dry season when storm water inflows to the ditch are limited. The
implementation risks are minimal given that the alternative simply
involves placing the sump, pump, catch basins and pipelines, and
backfilling the ditch. As is indicated, in Table 28 the capital cost for
Alternative Sed3 is approximately $698,000 (rounded) and the NPV of
one year of inspection and repair costs is $14,000 (rounded), or a total
NPV cost of $712,000 (rounded). Table 30 summarizes the detailed
analysis of the capital and O&M costs for Alternative Sed3, including the
assumed quantities, unit costs, allowances applied to the unit costs, and
sources of the unit costs. Stabilization of hot spot ditch sediments and
sediments in those portions of the ditch where pipelines would be placed,
would also reduce the mobility and bioavailability of metals. As a result, it
would partially meet DEQ'’s preference for hot spot treatment by reducing
mobility and toxicity; it would not, however, reduce the hot spot volume.

4.4.2.4 Alternative Sed4

Alternative Sed4, excavation and land disposal, would remove the ditch
sediments containing arsenic, chromium, copper and zinc that pose a
potential unacceptable risk. The alternative would be effective in
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achieving protection and would be reliable over the long-term because it
does not include any engineering controls. Alternative Sed4 is readily
implementable; there are no permitting requirements or necessary
authorizations. According to the mill, the ACE does not consider the
drainage ditch to be a wetland. The alternative could be fully
implemented in three months. The implementation risks are moderate
given that the alternative involves the excavation and off-site transport of
approximately 6,150 CY of sediments; this would involve approximately
300 truck loads. As is indicated, in Table 28 the capital cost for
Alternative Sed4 is approximately $1,763,000 (rounded) and the NPV of
one year of inspection and repair costs is $28,000 (rounded), for a total
NPV cost of $1,791,000 (rounded). Table 31 summarizes the detailed
analysis of the capital and O&M costs for Alternative Sed4, including the
assumed quantities, unit costs, allowances applied to the unit costs, and
sources of the unit costs. Alternative Sed4 would remove the sediment
hot spot.

4.4.3 Comparative Analysis of Slough Sediment Alternatives

2/10/09

Of the four alternatives evaluated for ditch sediments, only Alternatives
Sed2, Sed3 and Sed4 would meet DEQ’s protectiveness requirement.
Sed3 and Sed4 would be effective in achieving protection and in
approximately the same amount of time; the potential effectiveness of
Sed?2 in reducing ecological receptor exposure to metals is less certain.

Alternative Sed4 would have the greatest long-term reliability because it
would not rely on the use of engineering controls. Alternative Sed3 would
have the next greatest long-term reliability because engineering controls
(i.e., backfilling the ditch) would be used to eliminate the potential for
ecological receptor. Alternative Sed3 would have a greater long-term
reliability than Alternative Sed2 because sump and pipeline would require
less maintenance and repair than the stabilized ditch sediments which
would be susceptible to cracking and erosion.

All of the ditch sediment alternatives are comparable with respect to their
implementability There are no permitting requirements or authorizations
required to implement any of the alternatives. The implementation risk is
greatest for Alternative Sed4 because of the large volume of sediments
that would need to be hauled to a landfill. Alternative Sed3 would have
the next highest implementation risk. Alternative Sed2 would have the
lowest implementation.

The primary difference in the three alternatives is their cost. Alternative
Sed4 is almost 2 times more costly than Alternative Sed2 and 2.5 times
more costly than Alternative Sed3 for essentially the same level of risk
reduction.

Alternative Sed4 would meet DEQ’s preference for hot spot treatment or
removal. Alternatives Sed2 and Sed3 would also result in hot spot
treatment through a reduction in mobility and toxicity, but not volume;
Alternative Sed3 would further eliminate the condition producing the hot
spot because backfilling the ditch would eliminate the potential for
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ecological receptor exposure to the ditch sediments. Alternative Sed1
would not reduce zinc concentrations below hot spot levels.

Table 22 further summarizes the comparative analysis of the slough
sediment alternatives.

4.5 Perched Water-Bearing Zone Remedial
Alternative Evaluation

4.5.1 Perched Water-Bearing Zone Alternative Description

45.1.1 Alternative GW1

Alternative GW1 would involve continued IRM operations, in combination
with MNA for groundwater flowing around the southeast end of the
subsurface barrier wall; this is the currently implemented alternative for
perched water-bearing zone groundwater. For cost estimating purposes
it is assumed that under Alternative GW1, semi-annual monitoring would
be performed for two more years in accordance with the DEQ-approved
MMP, and then annually thereafter to confirm the effectiveness of the
aeration treatment system and monitor the natural attenuation of any
constituents that may migrate around the southeast end of the subsurface
barrier wall. In addition, Alternative GW1 would include routine sparge
line cleanout following the procedure approved by DEQ in February 2008.
Dissolved oxygen monitoring conducted since the modified cleanout plan
was implemented indicates that the aeration trench can be maintained at
conditions conducive to aerobic biodegradation.

45.1.2 Alternative GW2

2/10/09

Alternative GW3 would involve construction of a 75-foot-long physical
barrier perpendicular to the portion of the subsurface barrier wall that runs
parallel to the drainage ditch. The barrier would be constructed at the
southeast corner of the barrier wall. The barrier would be installed using
jet grouting methods to create a low permeability zone that would extend
through the perched water-bearing zone into the underlying silt. The
barrier would be keyed into the subsurface barrier wall on its north end
and into the silt that runs along the drainage ditch on its south end. The
use of jet grouting would allow for the barrier to be constructed without
removing the railroad tracks.

Appendix B discusses the results of groundwater modeling conducted to
evaluate whether preventing groundwater flow around the southeast end
of the subsurface barrier wall would result in significant changes in
groundwater flow directions or water level elevations in the perched
water-bearing zone. The modeling results indicate that no significant
changes in groundwater flow direction (other than stopping flow to the
east) would result from this alternative. Groundwater elevations inside
the contained area would also not change substantially under this
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alternative. Closing off flow to the east would slightly increase the flow
velocity to the west, decreasing the time for groundwater in the vicinity of
PMW-5 to reach the Columbia River from more than 15 years to about 14
years under average rainfall conditions.

45.1.3 Alternative GW3

Alternative GW4 would involve continued IRM operations, in combination
with in-situ biological treatment through air sparging to prevent migration
of constituents around the southeast end of the subsurface barrier wall at
concentrations that would result in adverse impacts to the Columbia
River. In-situ treatment would be accomplished by injecting oxygen into
three rows of air sparge wells (eight total) constructed with their screen
set below the water table to the top of the silt. The wells would be
connected to a common header that is connected to a blower located in a
treatment shed.

4.5.2 Analysis of Individual Perched Water-Bearing Zone Alternatives

Table 32 summarizes the individual analysis of the three perched water-
bearing zone groundwater remedial alternatives.

45.2.1 Alternative GW1

2/10/09

Alternative GW1, continued IRM operation with MNA at the southeast end
of the subsurface barrier wall, is currently meeting DEQ'’s protectiveness
requirement. Three years of semi-annual groundwater monitoring
indicates that constituent concentrations in the perched water-bearing
zone downgradient of the aeration treatment system and southeast of the
subsurface barrier wall are well below SLVs, except for the recent
detection of ethylbenzene above its SLV at monitoring well ATT-02 and
fluorene above its SLV at monitoring well SBW-05.

Alternative GW1 is currently effective in achieving protection. Monitoring
has confirmed that the subsurface barrier wall is acting as an effective no
flow boundary. The subsurface barrier wall has eliminated the discharge
of perched water-bearing zone groundwater in the seep area containing
constituents at concentrations above their SLVs and created longer flow
paths to the river allowing constituent concentrations to naturally
attenuate. Additional in-situ treatment is provided by the aeration
treatment trench for groundwater that flows out of the IRM area to the
west. The concentrations of constituents in groundwater between the
subsurface barrier and the river have naturally attenuated below SLVs. In
addition, the subsurface barrier wall has effectively contained hot spots of
contamination in water and protected beneficial uses of water.

Three years of groundwater monitoring indicates that the subsurface
barrier wall is a long-term, reliable alternative. Groundwater elevations
have generally remained below the top of the barrier wall and land
surface even after periods of high rainfall; groundwater elevations
approach the land surface near PMW-2 and PMW-6 during periods of
high rainfall, much as they did before the IRM was constructed. The IRM
has not increased groundwater flow toward the Slough. Although periodic
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clogging of the aeration treatment system has occurred, dissolved oxygen
measurements made after recent sparge line cleanout activities have
confirmed that the system can meet treatment objectives if routine
cleanouts are performed. There is some uncertainty about whether MNA
will be reliable over the long-term for the southeast end of the subsurface
barrier wall.

The implementability and implementation risk of Alternative GW1 were
not evaluated because the alternative has already been constructed.

As is indicated in Table 32 there is no capital cost for Alternative GW1
because it has been constructed. The NPV of the long-term (i.e., 30
years) O&M cost for inspections and dissolved oxygen monitoring in the
aeration trench wells, groundwater elevation measurements, groundwater
monitoring, and routine sparge line cleanout for Alternative GW1 is
approximately $1,613,000 (rounded). A 30-year O&M timeframe was
assumed because DNAPL in the source zones is expected to be a long-
term source of dissolved phase constituents. Table 33 summarizes the
detailed analysis of the O&M costs for Alternative GW1, including the
assumed quantities, unit costs, allowances applied to the unit costs, and
sources of the unit costs.

Alternative GW1 provides for active and passive treatment of hot spot
contamination in water to levels below those that would result in an
adverse effect on beneficial water uses and provides containment for hot
spot materials in the source zones. Thus, Alternative GW1 provides for
the protection of identified beneficial water uses. In addition, Alternative
GW.1 protected beneficial water uses within a reasonable time (i.e., the
IRM eliminated the discharge of perched water-bearing zone groundwater
containing constituent concentrations above SLVs with a year or two of
implementation, even in the area between the barrier wall and the river).

4.5.2.2 Alternative GW2

2/10/09

Alternative GW2, continued IRM operation and construction of a physical
barrier at southeast end of the subsurface barrier wall, would prevent
adverse effects to beneficial water uses and protect human health and
the environment. It would eliminate the potential for constituent migration
from the former process area source zone around the southeast end of
the subsurface barrier wall; all groundwater contained within the
subsurface barrier wall would have to flow through the aeration treatment
trench. Groundwater monitoring conducted to date has demonstrated
that the natural attenuation along the longer groundwater flow paths
created by the barrier wall, supplemented by the aeration treatment
trench, reduces constituent concentrations below their SLVSs.

Alternative GW2 would be effective in achieving protection. Monitoring
has confirmed that the subsurface barrier wall is acting as an effective no
flow boundary and groundwater flow toward the Slough has not
increased. Alternative GW2 would eliminate the potential for constituent
migration around the southeast end of the barrier wall. In addition, the
subsurface barrier wall has effectively contained hot spots of
contamination in water and protected beneficial uses of water.
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The subsurface barrier wall portion of Alternative GW2 would be a long-
term, reliable alternative. Groundwater modeling results indicate that this
alternative would not result in a substantive increase in groundwater
elevations or significant increase in the groundwater travel time. The
additional segment of physical barrier would not require long-term
maintenance or repair, and once it is confirmed that it is serving as a no-
flow boundary should be a highly reliable engineering control, particularly
given that the perched water-bearing zone is thin and underlain by a
continuous silt unit. Although periodic clogging of the aeration treatment
system has occurred, dissolved oxygen measurements made after recent
sparge line cleanout activities have confirmed that the system can meet
treatment objectives if routine cleanouts are performed.

Alternative GW2 is readily implementable; although no permits are
needed to implement this alternative, the railroad would likely need to
provide an authorization to construct part of the physical barrier in its right
of way. The impacts to the community, workers, and the environment are
minimal. Alternative GW2 could be implemented in two to three months
after receiving approval from the rail road.

As is indicated in Table 32 the capital cost for Alternative GW?2 is
approximately $301,000 (rounded). The NPV of the long-term (i.e., 30
years) O&M cost for Alternative GW2 is approximately $1,613,000
(rounded). A 30-year O&M timeframe was assumed because DNAPL in
the source zones is expected to be a long-term source of dissolved phase
constituents. The total NPV cost for this alternative is $1,914,000. Table
34 summarizes the detailed analysis of the capital and O&M costs for
Alternative GW2, including the assumed quantities, unit costs, allowances
applied to the unit costs, and sources of the unit costs.

Alternative GW2 would provide for active and passive treatment of hot
spot contamination in water to levels below those that would result in an
adverse effect on beneficial water uses and provides containment for hot
spot materials in the source zones. Thus, Alternative GW2 would provide
for the protection of identified beneficial water uses. In addition,
Alternative GW2 would protect beneficial water uses within a reasonable
time.

4.5.2.3 Alternative GW3

2/10/09

Alternative GW3, continued IRM operation and an in-situ treatment at
southeast end of the subsurface barrier wall, would prevent adverse
effects to beneficial water uses and protect human health and the
environment. Based on the effectiveness of the aeration treatment
trench, it would likely reduce constituent concentrations below SLVs
before groundwater discharges to the river.

Alternative GW3 would be effective in achieving protection. Monitoring
has confirmed that the subsurface barrier wall is acting as an effective no
flow boundary and groundwater flow toward the Slough has not
increased. Alternative GW3 would reduce the concentrations of
constituents that might migrate around the southeast end of the barrier
wall. The effectiveness of this alternative will depend upon whether
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sufficient oxygen can be injected into the subsurface to enhance in-situ
biodegradation, as well as the types of constituents that may migrate from
the former process area source zone. In addition, the subsurface barrier
wall has effectively contained hot spots of contamination in water and
protected beneficial uses of water.

The subsurface barrier wall portion of Alternative GW3 would be a long-
term, reliable alternative. There is some uncertainty regarding the long-
term reliability of the air sparging portion of this alternative because the
air sparging wells could experience the same clogging problems as the
aeration treatment system. Although periodic clogging of the aeration
treatment system has occurred, dissolved oxygen measurements made
after recent sparge line cleanout activities have confirmed that the system
can meet treatment objectives if routine cleanouts are performed. A
similar routine cleanout of the air sparging wells could be required for
Alternative GW3.

Alternative GW3 is implementable; the substantive requirements for a
UIC permit would need to be met for the air sparging system and the
railroad would likely need to provide an authorization to install part of the
air sparging system in its right of way. The impacts to the community,
workers, and the environment are minimal. Alternative GW3 could be
implemented in two to three months after meeting the substantive
requirements of a UIC permit and obtaining approval from the rail road.

As is indicated in Table 32 the capital cost for Alternative GW3 is
approximately $260,000 (rounded). The NPV of the long-term (i.e., 30
years) O&M cost for Alternative GWS5 is approximately $2,446,000
(rounded). A 30-year O&M timeframe was assumed because DNAPL in
the source zones is expected to be a long-term source of dissolved phase
constituents. The total NPV cost for this alternative is $2,706,000. Table
35 summarizes the detailed analysis of the O&M costs for Alternative
GWa3, including the assumed quantities, unit costs, allowances applied to
the unit costs, and sources of the unit costs.

Alternative GW3 would provide for active and passive treatment of hot
spot contamination in water to levels below those that would result in an
adverse effect on beneficial water uses and provides containment for hot
spot materials in the source zones. Thus, Alternative GW3 would provide
for the protection of identified beneficial water uses. In addition,
Alternative GW3 would protect beneficial water uses within a reasonable
time.

4.5.3 Comparative Analysis of Perched Water-Bearing Zone Alternatives

2/10/09

Of the three alternatives evaluated for shallow groundwater, Alternatives
GW1, GW2 and GW3 would meet DEQ’s protectiveness requirement.
Based on the past three years of groundwater monitoring results,
Alternative GW1 is currently meeting the protectiveness requirement and
it is likely do so into the future. The one area of potential uncertainty is
the potential for contaminant migration around the southeast end of the
subsurface barrier wall. Alternatives GW2 and GW3 would provide a
higher level of protectiveness because Alternative GW2 would eliminate
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and Alternative GW3 would reduce the potential for contaminant
migration via this pathway by supplementing the IRM with an engineering
control or in-situ treatment system, respectively, at the southeast end of
the subsurface barrier wall.

The groundwater monitoring results indicate that Alternative GW1 is
currently effective. The existing subsurface barrier wall adequately
manages the risk of untreated constituents by preventing them from
migrating directly to the river, and protects existing and reasonably likely
future beneficial uses of water. Should future monitoring demonstrate the
constituents are migrating around the southeast end of the subsurface
barrier wall, Alternative GW2 would increase the adequacy of the
engineering controls and Alternative GW3 would provide additional
treatment. Of these, Alternative GW2 would be the most effective
because it would entirely eliminate the potential for constituent migration.
Alternative GW3 may be the less effective than Alternative GW2 because
while constituent concentrations would be reduced through treatment,
there would still be some constituent migration to the southeast.

Groundwater monitoring results indicate that Alternative GW1 is reliable
in the long-term as long as routine sparge line cleanouts are performed.
Water level monitoring indicates that Alternative GW1 meets its design
objective of generally maintaining groundwater levels below grade even
during periods of heavy rainfall and there is no increase in groundwater
flow to the Slough. Should future monitoring demonstrate the
constituents are migrating around the southeast end of the subsurface
barrier wall, Alternative GW2 would have the highest long-term reliability.
Extending the subsurface barrier to the south and closing the gap would
require no long-term O&M, and would not result in a substantive increase
in groundwater elevations or travel times to the river. The long-term
reliability of Alternative GW3 is the lowest of any of the alternatives. Well
clogging would need to be addressed through routine O&M for Alternative
GW4 to be reliable.

Among the alternatives, Alternative GWL1 is the easiest to implement.
Alternative GW2 is the next easiest alternative to implement; it would only
require an authorization from the railroad to conduct construction
activities on their right of way. Alternative GW3 would be the most
difficult to implement because it would not only require an authorization
from the railroad, it would also require meeting the substantive
requirements for a UIC permit.

Alternatives GW2 and GW3 are identical with respect to their
implementation risks. They could be implemented in two to three months.

The least costly alternative would be Alternative GW1, Alternative GW2 is
about 20 percent more costly than Alternative GW1; the only difference in
cost is the capital cost of installing the physical barrier. The most costly
alternative is Alternative GW3 which is almost 80 percent more costly
than Alternative GW1.

Alternative GW1 currently provides for the active and passive treatment of
the groundwater hot spot to levels below those that would result in an
adverse effect on beneficial water uses and provides for the containment
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of source zone hot spot materials. Thus, Alternative GW1 provides for
the protection of identified beneficial water uses. In addition, Alternative
GW1 protected beneficial water uses within a reasonable time.

Should future monitoring demonstrate that constituents are migrating
around the southeast end of the subsurface barrier wall at concentrations
that could result in an adverse effect on beneficial water uses,
Alternatives GW2 and GW3 would both provide active and passive
treatment of hot spot contamination in water to levels below those that
would result in an adverse effect on beneficial water uses and provide
containment for hot spot materials in the source zones. Both alternatives
would provide for the protection of identified beneficial water uses and
protect beneficial water uses within a reasonable time.

Table 22 further summarizes the comparative analysis of the perched
water-bearing zone alternatives.
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5.0 RECOMMENDED ALTERNATIVE

10/30/08

Beazer and GP recommend that the final remedy for the Site consist of
the following:

Alternative SS3 — Excavate and land dispose surface soils that pose a
potential unacceptable risk in the area between the deed restricted area
and the paved parking lot, and in the former wigwam burner area.

Alternative SZ1 — No source zone treatment or removal.

Alternative DRA1 — Continued maintenance of the asphalt cap, drainage
controls, and institutional controls in the deed restricted area.

Alternative Sed3 — Install a sump, pump, catch basins, and pipelines to
convey storm water and backfill the drainage ditch.

Alternative GW1 — Continued IRM operations, in combination with MNA
for groundwater flow around the southeast end of the subsurface barrier
wall.

The recommended alternative was selected based on the remedial
alternative evaluation discussed in Section 4.0 which considered the
following remedy evaluation criteria: 1) the protectiveness requirement
specified in OAR 340-122-084(4), 2) a balancing of remedy selection
factors (effectiveness, long-term reliability, implementability,
implementation risk and reasonableness of cost), and 3) the preference to
treat hot spots of contamination, if present. Table 22 provides a summary
of the comparative evaluation of alternatives. The cumulative score
calculated for each potential alternative supports the recommended final
remedy. That is, the alternative selected for surface soil, source zone soil
and DNAPL, the deed restricted area, drainage ditch sediments, and
perched water-bearing zone groundwater was the alternative with the
lowest cumulative score.

60 BRIDGEWATER GROUP, INC.



6.0 REFERENCES

10/30/08

AMEC Earth and Environmental, Inc. Human Health Risk Assessment,
Former Koppers Wood Treating Site, Wauna, Oregon, March 2005.

AMEC Earth and Environmental, Inc. Human Health Risk Assessment
Addendum, Columbia River Shoreline, December 2007.

Anchor Environmental. Columbia River Phase | Sediment Investigation,
Former Koppers Wood-Treating Site, Wauna, Oregon, November 2,
2004.

Anchor Environmental. Phase 2 Sediment Investigation Report, Former
Koppers Wood-Treating Site, Wauna, Oregon, July 2005.

CH2M Hill. Remedial Investigation Report, Former Koppers Wood-
Treating Site, May 2002.

CH2M Hill. Supplemental Remedial Investigation Report, Former Koppers
Wood-Treating Site, October 2003.

Department of Energy. In Situ Chemical Oxidation Using Potassium
Permanganate, Innovative Technology, Summary Report, DOE/EM-0496,
September 1999.

Environmental Protection Agency. Analysis of Selected Enhancements
for Soil Vapor Extraction, EPA-542-R-97-007, Office of Solid Waste and
Emergency Response, September 1997.

Environmental Protection Agency. A Guide to Developing and
Documenting Cost Estimates During the Feasibility Study, EPA 540-R-00-
002, OSWER 9355.0-75, July 2000.

Environmental Protection Agency. The DNAPL Remediation Challenge: Is
There a Case for Source Depletion?, National Risk Management
Research Laboratory, Cincinnati, Ohio, EPA/600/R-03/143, December
2003.

Environmental Protection Agency. Region 6 Human Health Medium-
Specific Screening Levels 2008.

Geomatrix. Groundwater Seeps Interim Remedial Measure Alternatives
Evaluation, Former Koppers Facility, Wauna, Oregon, prepared for
Beazer East, Inc. and Georgia Pacific Corporation, July 31, 2003a.

Geomatrix. Conceptual Design Report, Groundwater Seeps Interim
Remedial Measure, Former Koppers Facility, Wauna, Oregon, prepared
for Beazer East, Inc. and Georgia Pacific Corporation, November 2003b.

Geomatrix. Groundwater Seeps Interim Remedial Measure Design
Report, Former Koppers Site, Wauna, Oregon, prepared for Beazer East,
Inc. and Georgia Pacific Corporation, April 23, 2004a.

61 BRIDGEWATER GROUP, INC.



FEASIBILITY STUDY, FORMER KOPPERS WOOD-TREATING SITE

Geomatrix. Revised Groundwater Seeps Interim Remedial Measure
Design Report, Former Koppers Site, Wauna, Oregon, prepared for
Beazer East, Inc. and Georgia Pacific Corporation, July 26, 2004b.

Geomatrix. Groundwater Seeps Interim Remedial Measure Revised
Construction Report, Former Koppers Site, Wauna, Oregon, June 2006.

Geomatrix. Semiannual Monitoring Report, Groundwater Seeps Interim
Remedial Measure, Former Koppers Facility, Wauna, Oregon, October
2007.

Geomatrix. Semiannual Monitoring Report, Groundwater Seeps Interim
Remedial Measure, Former Koppers Facility, Wauna, Oregon, June 2008.

GWRTAC. In Situ Chemical Treatment, Technology Evaluation Report,
prepared by Y.Yin and H. Allen, Ground-Water Remediation
Technologies Analysis Center, July 1999.

Oregon Department of Environmental Quality. Final Guidance for
Identification of Hot Spots, April 23, 1998a.

Oregon Department of Environmental Quality. Final Guidance for
Conducting Feasibility Studies, July 1, 1998b.

Siegrist, R.L. In-Situ Chemical Oxidation: Technology Features and
Applications, undated.

Windward Environmental, LLC. Ecological Risk Assessment: Former
Kippers Wood-Treating Site, August 13, 2007.

10/30/08 62 BRIDGEWATER GROUP, INC.



TABLE 1

Surface Soil Detections Screened Against EPA Region 6 Screening
Levels and Hot Spot Levels
Former Koppers Wood-Treating Site, Wauna, Oregon

Station ID: EPA-D1 EPA-D1 EPA-D1 EPA-D2 EPA-D2 EPA-D2 EPA-D2 EPA-D3 EPA-D3 EPA-D4 EPA-D4
Sample ID: 1961-J-4 1961J-4 JA958 1961-J-5 JA959 1961-J-6 JA960 1961-3-7 JA961 1961-J-8 1961J-8
QAQC Type: N N N N N FD FD N N N N
Depth (ft bgs):
Date Collected: 10/25/85 10/25/85 10/25/85 10/25/85 10/25/85 10/25/85 10/25/85 10/25/85 10/25/85 10/25/85 10/25/85
Industrial
Chemical Screening Hot Spot
Group Parameter Units Level Level
CONV Moisture % - - - - - - - - - - - - -
CONV Total Organic Carbon Percent -- - - - - - - - - - - - -
DIOXIN 1,2,3,4,6,7,8-HpCDD mg/Kg - - - - - - - - - - - - -
DIOXIN 1,2,3,4,7,8-HXCDD mg/Kg - . - - - - - . - - - - -
DIOXIN 1,2,3,6,7,8-HxCDD mg/Kg - - - - - - - - - - - - -
DIOXIN 1,2,3,7,8,9-HxCDD mg/Kg - . - - - - - - - - - - -
DIOXIN 1,2,3,7,8-PeCDD mg/Kg - - - - - - - - - - - - -
DIOXIN 2,3,7,8-TCDD mg/Kg - - - - - - - - - - - - -
DIOXIN HpCDDs (total) mg/Kg - - - 2.6 - - - - - - - - 3.30E-04 U
DIOXIN HxCDDs (total) mg/Kg - - - 0.12 - - - - - - - - 8.00E-05 U
DIOXIN OCDD mg/Kg - - - 2.3 - - - - - - - - 0.0022 U
DIOXIN PeCDDs (total) mg/Kg - - - - - - - - - - - - -
DIOXIN TCDDs (total) mg/Kg - - - - - - - - - - - - -
DIOXIN TEQ mg/Kg 1.8E-05 1.8E-03 - - - - - - - - - - -
FURAN 1,2,3,4,6,7,8-HpCDF mg/Kg - - - - - - - - - - - - -
FURAN 1,2,3,4,7,8,9-HpCDF mg/Kg - - - - - - - - - - - - -
FURAN 1,2,3,4,7,8-HXCDF mg/Kg - - - - - - - - - - - - -
FURAN 1,2,3,6,7,8-HXCDF mg/Kg - . - - - - - - - - - - -
FURAN 1,2,3,7,8,9-HXCDF mg/Kg - - - - - - - - - - - - -
FURAN 1,2,3,7,8-PeCDF mg/Kg - . - - - - - - - - - - -
FURAN 2,3,4,6,7,8-HXCDF mg/Kg - - - - - - - - - - - - -
FURAN 2,3,4,7,8-PeCDF mg/Kg - . - - - - - - - - - - -
FURAN 2,3,7,8-TCDF mg/Kg - - - - - - - - - - - - -
FURAN HpCDFs (total) mg/Kg - - - 1.6 - - - - - - - - 4.40E-04 U
FURAN HxCDFs (total) mg/Kg - - - 0.18 - - - - - - - - 7.90E-05 U
FURAN OCDF mg/Kg - -- - 1.2 - - - - - - - - 4.40E-04 U
FURAN PeCDFs (total) mg/Kg - - - - - . . - - - - - -
FURAN TCDFs (total) mg/Kg  -- - - - - - - - - - - - -
M-TOTAL  Arsenic mg/Kg 1.8 180 5,860 = - - 33 - 21U - 19U - 5.1 -
M-TOTAL  Chromium mg/Kg 450 45,000 10,000 = - - 9.3 - 7.2 = - 12 = - 20 -
M-TOTAL  Chromium, Hexavalent mg/Kg 64 6,400 - - - . . -~ - - - - -
M-TOTAL  Copper mg/Kg 42,000 420,000 256 = - - 8.7 - 8.2 = - 8.8 = - 11 -
M-TOTAL  Iron mg/Kg 100,000 100,000 - - - - - - - - - - -
M-TOTAL  Zinc mg/Kg 100,000 100,000 - - - - - - - - - - -
SvocC 2-Chloronaphthalene mg/Kg - -- -- -- 0.48 U - 0.017 = -- 0.014 U -- 0.014 U -- --
SvOC Acenaphthene mg/Kg 33,000 330,000 - - 50U - 0.15U - 0.15U - 0.14 U - -
SvocC Acenaphthylene mg/Kg - - - - 25 = - 0.032 U -- 0.032 U -- 0.032 NJ -- --
SvOC Anthracene mg/Kg 100,000 100,000 - - 74 = - 0.070 U - 0.070 U - 0.069 U - -
SvocC Benzo(a)anthracene mg/lKg 2.3 230 -- -- 24U - 0.070 U -- 0.070 U -- 0.079 = -- --
SvoC Benzo(a)pyrene mg/Kg 0.23 23 - - 93 = - 0.084 U - 0.084 U - 0.082 U - -
SvocC Benzo(b)fluoranthene mg/lKg 2.3 230 -- -- 130 = - 0.052 U -- 0.052 U -- 0.052 U -- --
svocC Benzo(b+k)fluoranthene mg/Kg - - - - - - - - - - - - -
SvocC Benzo(g,h,i)perylene mg/Kg - - - - 6.7U - 0.20 U -- 0.20 U -- 0.20 U -- --
SvOoC Benzo(k)fluoranthene mg/Kg 23 2,300 - - 11 = - 0.12 U - 0.12 U - 0.12 U - -
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TABLE 1

Surface Soil Detections Screened Against EPA Region 6 Screening

Levels and Hot Spot Levels
Former Koppers Wood-Treating Site, Wauna, Oregon

Station ID: EPA-D1 EPA-D1 EPA-D1 EPA-D2 EPA-D2 EPA-D2 EPA-D2 EPA-D3 EPA-D3 EPA-D4 EPA-D4
Sample ID: 1961-J-4 1961J-4 JA958 1961-J-5 JA959 1961-J-6 JA960 1961-J-7 JA961 1961-J-8 1961J-8
QAQC Type: N N N N N FD FD N N N N
Depth (ft bgs):
Date Collected: 10/25/85 10/25/85 10/25/85 10/25/85 10/25/85 10/25/85 10/25/85 10/25/85 10/25/85 10/25/85 10/25/85
Industrial
Chemical Screening Hot Spot
Group Parameter Units Level Level
SvocC bis(2-Ethylhexyl)phthalate mg/Kg 140 14,000 - - 27U - 0.080 U - 0.080 J - 0.079 U - -
SvOC Chrysene mg/Kg 230 2,300 - - 230 = - 0.094 U - 0.094 U - 0.13 = - -
SvocC Di-n-butylphthalate mg/Kg - -- -- -- 46 U - 0.14 U -- 0.14 = -- 0.13 U -- --
SvoC Fluoranthene mg/Kg 24,000 240,000 - - 190 NJ - 0.23 U -- 0.23 U -- 0.23J -- --
SvocC Fluorene mg/Kg 26,000 260,000 - - 0.78 U - 0.023 U - 0.023 U - 0.023 U - -
SvoC Indeno(1,2,3-cd)pyrene mg/Kg 2.3 230 - - 12U - 0.35 U - 0.35 U -- 0.34 U -- --
SvocC Naphthalene mg/Kg 210 2,100 - - 0.80 U - 0.024 U - 0.024 U - 0.023 U - -
SvoC Pentachlorophenol mg/Kg 10 1,000 -- -- 380 = - 0.12 U -- 0.12 U -- 0.12 U -- --
SvocC Phenanthrene mg/Kg - - - - 0.58 U - 0.017 U - 0.017 U - 0.039 = - -
SvocC Pyrene mg/Kg 32,000 320,000 - - 180 = - 0.35J - 035U - 0.34 ] - -
SvocC Total Carcinogens mg/Kg - - - - - - - - - - - - -
TPH Creosote mg/Kg - -- -- -- -- - - -- - -- - -- --
TPH Diesel mg/Kg - - - - - - - - - - - - -
TPH Gasoline mg/Kg - -- -- -- -- - - -- - -- - - -
vocC Chloroform mg/Kg 0.52 52 - - - - - - - - - - -
VOC Ethylbenzene mg/Kg 230 2,300 - - - - - - - - - - -
VOC Xylene(total) mg/Kg 210 2,100 -- -- -- -- -- -- -- -- -- -- --
Notes:
= - Analyte found

B - Analyte detected in blank

SVOC - Semivolatile organic compounds
CONV - General chemistry

D - Sample was diluted by laboratory

FD - Field duplicate

J - Estimated result

M -DISS - Dissolved metals

M - TOTAL AVS = Total metals (acid volatile sulfides)
M - TOTAL = Total metals

N - Primary sample

TPH - Total petroleum hydrocarbons

U - Analyte not found at the listed detection limit
VOC - Volatile organic compounds

Lowest industrial soil screening level from EPA Region 6 Human Health

Medium-Specific Screening Levels 2008
Shading indicates detected concentration exceeds hot spot level.
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TABLE 1

Surface Soil Detections Screened Against EPA Region 6 Screening
Levels and Hot Spot Levels
Former Koppers Wood-Treating Site, Wauna, Oregon

Station ID: EPA-D4 EPA-DC1 EPA-DC1 EPA-DC1 SB-06 SB-07 SB-08 SB-09 SB-10
Sample ID: JA962 1961-J-9 1961J-9 JA963 SB06-0.5 SB07-0.5 SB08-0.5 SB09-0.5 SB10-0.5
QAQC Type: N N N N N N N N N
Depth (ft bgs): 0.5 0.5 0.5 0.5 0.5
Date Collected: 10/25/85 10/25/85 10/25/85 10/25/85 11/28/01 11/28/01 11/28/01 11/28/01 11/28/01
Industrial
Chemical Screening Hot Spot
Group Parameter Units Level Level
CONV Moisture % - - - - - - - - - - -
CONV Total Organic Carbon Percent -- -- - - - - - - - - -
DIOXIN 1,2,3,4,6,7,8-HpCDD mg/Kg - - - - - - 3.93E-04 = 8.22E-05= 8.46E-05= 1.93E-05= 1.44E-04 =
DIOXIN 1,2,3,4,7,8-HxCDD mg/Kg - -- - - - - 5.00E-06 U 5.00E-06 U 5.00E-06 U 5.00E-06 U 5.00E-06 U
DIOXIN 1,2,3,6,7,8-HxCDD mg/Kg - - - - - - 8.35E-06 = 5.00E-06 U 5.00E-06 U 5.00E-06 U 5.00E-06 U
DIOXIN 1,2,3,7,8,9-HxCDD mg/Kg - -- - - - - 5.12E-06 = 5.00E-06 U 5.00E-06 U 5.00E-06 U 5.00E-06 U
DIOXIN 1,2,3,7,8-PeCDD mg/Kg - - - - - - 5.00E-06 U 5.00E-06 U 5.00E-06 U 5.00E-06 U 5.00E-06 U
DIOXIN 2,3,7,8-TCDD mg/Kg - -- - - - - 1.00E-06 U 1.00E-06 U 1.00E-06 U 1.00E-06 U 1.00E-06 U
DIOXIN HpCDDs (total) mg/Kg - - - - 051 = - 0.0011 = 2.06E-04 = 2.74E-04 = 557E-05= 4.61E-04 =
DIOXIN HxCDDs (total) mg/Kg - -- - - 0.035 = - 9.22E-05 = 2.77E-05 = 2.49E-05 = 9.70E-06 = 7.48E-05 =
DIOXIN OCDD mg/Kg - - - - 0.40 = - 0.0039 = 5.49E-04 = 7.03E-04 = 1.57E-04 = 0.0012 =
DIOXIN PeCDDs (total) mg/Kg - -- - - - - 1.21E-05 = 4.85E-06 = 3.69E-06 = 1.96E-06 = 3.03E-05 =
DIOXIN TCDDs (total) mg/Kg - - - - - - 5.93E-06 = 1.11E-06 = 1.25E-06 = 1.07E-06 = 1.93E-05 =
DIOXIN TEQ mg/Kg 1.8E-05 1.8E-03 - - - - 7.86E-06 = 1.31E-06 = 1.22E-06 = 2.10E-07 = 1.78E-06 =
FURAN 1,2,3,4,6,7,8-HpCDF mg/Kg - - - - - - 1.41E-04 = 4.24E-05= 295E-05= 5.00E-06 U 2.18E-05 =
FURAN 1,2,3,4,7,8,9-HpCDF mg/Kg - -- - - - - 9.13E-06 = 5.00E-06 U 5.00E-06 U 5.00E-06 U 5.00E-06 U
FURAN 1,2,3,4,7,8-HxCDF mg/Kg - - - - - - 6.27E-06 = 5.00E-06 U 5.00E-06 U 5.00E-06 U 5.00E-06 U
FURAN 1,2,3,6,7,8-HXCDF mg/Kg - -- - - - - 5.00E-06 U 5.00E-06 U 5.00E-06 U 5.00E-06 U 5.00E-06 U
FURAN 1,2,3,7,8,9-HxCDF mg/Kg - - - - - - 5.00E-06 U 5.00E-06 U 5.00E-06 U 5.00E-06 U 5.00E-06 U
FURAN 1,2,3,7,8-PeCDF mg/Kg - -- - - - - 5.00E-06 U 5.00E-06 U 5.00E-06 U 5.00E-06 U 5.00E-06 U
FURAN 2,3,4,6,7,8-HXCDF mg/Kg - - - - - - 5.00E-06 U 5.00E-06 U 5.00E-06 U 5.00E-06 U 5.00E-06 U
FURAN 2,3,4,7,8-PeCDF mg/Kg - -- - - - - 5.00E-06 U 5.00E-06 U 5.00E-06 U 5.00E-06 U 5.00E-06 U
FURAN 2,3,7,8-TCDF mg/Kg - - - - - - 1.00E-06 U 1.00E-06 U 1.00E-06 U 1.00E-06 U 1.00E-06 U
FURAN HpCDFs (total) mg/Kg - -- - - 0.044 = - 6.63E-04 = 1.30E-04 = 1.10E-04 = 191E-05= 1.11E-04 =
FURAN HxCDFs (total) mg/Kg - - - - 0.0051 = - 1.61E-04 = 3.61E-05= 3.08E-05 = 5.15E-06 = 2.74E-05 =
FURAN OCDF mg/Kg - -- - - 0.087 = - 6.10E-04 = 1.27E-04 = 9.67E-05= 1.63E-05 = 9.58E-05 =
FURAN PeCDFs (total) mg/Kg - - - - - - 2.06E-05 = 7.03E-06 = 6.53E-06 = 1.33E-06 = 4.08E-06 =
FURAN TCDFs (total) mg/Kg - -- - - - - 8.73E-06 = 1.86E-06 = 2.27E-06 = 1.00E-05 U 5.33E-06 =
M-TOTAL  Arsenic mg/Kg 1.8 180 - 283 = - - 14 = 1= 14 = 16 = 75 =
M-TOTAL  Chromium mg/Kg 450 45,000 - 584 = - - 25 = 20 = 25 = 13 = 52 =
M-TOTAL  Chromium, Hexavalent mg/Kg 64 6,400 - - - - 0.081 = 0.0039 = 0.016 = 0.0083 = 0.0052 J
M-TOTAL  Copper mg/Kg 42,000 420,000 - 10 = - - 20 = 24 = 28 = 21 = 28 =
M-TOTAL  Iron mg/Kg 100,000 100,000 - - - - - - - - -
M-TOTAL  Zinc mg/Kg 100,000 100,000 - - - - 102 = 84 = 101 = 123 = 132 =
SvocC 2-Chloronaphthalene mg/Kg - - 0.020 = - - 0.42 U 0.48 U 0.48 U 0.47 U 0.48 U 0.44 U
SvOC Acenaphthene mg/Kg 33,000 330,000 0.15U - - 43U 0.48 U 0.48 U 0.47 U 0.48 U 0.44 U
SvoC Acenaphthylene mg/Kg - - 0.034 U - - 4.1 = 0.48 U 0.48 U 0.47 U 0.48 U 0.44 U
SvOC Anthracene mg/Kg 100,000 100,000 0.074 U - - 13 = 0.48 U 0.48 U 0.47 U 0.48 U 0.44 U
SvocC Benzo(a)anthracene mg/Kg 2.3 230 0.074 U - - 21U 0.083J 0.028 J 0.034 J 0.48 U 0.44 U
SvOC Benzo(a)pyrene mg/Kg 0.23 23 0.089 U - - 12 = 0.084 J 0.48 U 0.47 U 0.48 U 0.44 U
SvocC Benzo(b)fluoranthene mg/Kg 2.3 230 0.055 U - - 17 = 0.10J 0.48 U 0.47 U 0.48 U 0.44 U
SvOC Benzo(b+k)fluoranthene mg/Kg - - - - - - - - - - -
SvocC Benzo(g,h,i)perylene mg/Kg - - 0.21 U - - 59U 0.066 J 0.48 U 047 U 0.48 U 0.44 U
SvOoC Benzo(k)fluoranthene mg/Kg 23 2,300 0.13 U - - 35U 0.044 J 0.48 U 0.47 U 0.48 U 0.44 U
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TABLE 1

Surface Soil Detections Screened Against EPA Region 6 Screening

Levels and Hot Spot Levels
Former Koppers Wood-Treating Site, Wauna, Oregon

Station ID: EPA-D4 EPA-DC1 EPA-DC1 EPA-DC1 SB-06 SB-07 SB-08 SB-09 SB-10
Sample ID: JA962 1961-J-9 1961J-9 JA963 SB06-0.5 SB07-0.5 SB08-0.5 SB09-0.5 SB10-0.5
QAQC Type: N N N N N N N N N
Depth (ft bgs): 0.5 0.5 0.5 0.5 0.5
Date Collected: 10/25/85 10/25/85 10/25/85 10/25/85 11/28/01 11/28/01 11/28/01 11/28/01 11/28/01
Industrial
Chemical Screening Hot Spot
Group Parameter Units Level Level
SvoC bis(2-Ethylhexyl)phthalate mg/Kg 140 14,000 0.085 U - - 24U 0.48 U 0.48 U 047 U 0.48 U 0.44 U
SvOC Chrysene mg/Kg 230 2,300 0.10U - - 30 = 0.094 J 0.031J 0.030 J 0.48 U 0.44 U
SvoC Di-n-butylphthalate mg/Kg - - 0.14 U - - 40U 0.48 U 0.031J 047 U 0.033J 0.44 U
SvOC Fluoranthene mg/Kg 24,000 240,000 0.24 J - - 110 = 0.17 J 0.034J 0.070 J 0.48 U 0.44 U
SvocC Fluorene mg/Kg 26,000 260,000 0.024 U - - 0.68 U 0.48 U 0.48 U 0.47 U 0.48 U 0.44 U
SvOC Indeno(1,2,3-cd)pyrene mg/Kg 2.3 230 0.37 U - - nou 0.049J 0.48 U 0.47 U 0.48 U 0.44 U
SvocC Naphthalene mg/Kg 210 2,100 0.025 NJ - - 0.70 U 0.48 U 0.48 U 0.47 U 0.48 U 0.44 U
SvOC Pentachlorophenol mg/Kg 10 1,000 0.13 U - - 9.9 24U 24U 24U 24U 22U
SvocC Phenanthrene mg/Kg - - 0.018 U - - 13= 0.064 J 0.48 U 0.047 J 0.48 U 0.44 U
SvOC Pyrene mg/Kg 32,000 320,000 0.37J - - 95 = 0.15J 0.058 J 0.056 J 0.48 U 0.032J
SvocC Total Carcinogens mg/Kg - - - - - - - - - - -
TPH Creosote mg/Kg - -- - - - - - - - - -
TPH Diesel mg/Kg - - - - - - - - - - -
TPH Gasoline mg/Kg - -- - - - - - - - - -
vocC Chloroform mg/Kg 0.52 52 - - - - - - - - -
VOC Ethylbenzene mg/Kg 230 2,300 - - - - - - - - -
VOC Xylene(total) mg/Kg 210 2,100 -- -- -- -- -- -- -- -- --
Notes:
= - Analyte found

B - Analyte detected in blank

SVOC - Semivolatile organic compounds
CONV - General chemistry

D - Sample was diluted by laboratory

FD - Field duplicate

J - Estimated result

M -DISS - Dissolved metals

M - TOTAL AVS = Total metals (acid volatile sulfides)
M - TOTAL = Total metals

N - Primary sample

TPH - Total petroleum hydrocarbons

U - Analyte not found at the listed detection limit
VOC - Volatile organic compounds

Lowest industrial soil screening level from EPA Region 6 Human Health

Medium-Specific Screening Levels 2008
Shading indicates detected concentration exceeds hot spot level.
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TABLE 1

Surface Soil Detections Screened Against EPA Region 6 Screening

Levels and Hot Spot Levels

Former Koppers Wood-Treating Site, Wauna, Oregon

Station ID: SS-01 SS-01 SS-02 SS-03 SS-04 SS-05
Sample ID: SS1-0_5-031601-0 SS1-0_5-031601-1 SS2-0_5-031601-0 SS3-0_5-031601-0 SS4-0_5-031601-0 SS5-0_5-031601-0
QAQC Type: N FD N N N N
Depth (ft bgs): 0.5 0.5 0.5 0.5 0.5 0.5
Date Collected: 03/16/01 03/16/01 03/16/01 03/16/01 03/16/01 03/16/01
Industrial
Chemical Screening Hot Spot
Group Parameter Units Level Level
CONV Moisture % - - 24 = 22 = 18 = 20 = 18 = 95 =
CONV Total Organic Carbon Percent -- -- 0.78 = 0.36 = 0.44 = 0.69 = 25= 0.080 =
DIOXIN 1,2,3,4,6,7,8-HpCDD mg/Kg - - 1.87E-04 = - 6.69E-04 = 0.0028 = 0.023 = 1.64E-05 =
DIOXIN 1,2,3,4,7,8-HxCDD mg/Kg - -- 1.52E-06 = -- 6.59E-06 = 2.41E-05 = 8.19E-05 = 4.12E-07 U
DIOXIN 1,2,3,6,7,8-HxCDD mg/Kg - - 4.17E-06 = - 1.34E-05 = 5.49E-05 = 7.92E-04 = 5.81E-07 U
DIOXIN 1,2,3,7,8,9-HxCDD mg/Kg - -- 2.18E-06 = -- 8.24E-06 = 3.68E-05 = 1.65E-04 = 4.21E-07 U
DIOXIN 1,2,3,7,8-PeCDD mg/Kg - - 3.89E-07 U - 1.65E-06 = 8.87E-06 = 1.94E-05 = 1.67E-07 U
DIOXIN 2,3,7,8-TCDD mg/Kg - -- 8.78E-08 U -- 2.18E-07 = 1.60E-06 = 1.01E-06 = 1.86E-07 U
DIOXIN HpCDDs (total) mg/Kg - - 8.46E-04 = - 0.0035 = 0.017 = 0.041 = 3.02E-05 =
DIOXIN HxCDDs (total) mg/Kg - -- 6.66E-05 = -- 3.29E-04 = 0.0014 = 0.0031 = 2.43E-06 =
DIOXIN OCDD mg/Kg - - 0.0024 = - 0.0072 = 0.034 = 021 = 1.89E-04 =
DIOXIN PeCDDs (total) mg/Kg - -- 1.32E-06 = -- 1.71E-05 = 6.99E-05 = 1.16E-04 = -
DIOXIN TCDDs (total) mg/Kg - - 1.67E-06 = - 1.18E-05 = 1.12E-05 = 6.71E-04 = 2.30E-06 =
DIOXIN TEQ mg/Kg 1.8E-05 1.8E-03 3.97E-06 = -- 1.56E-05 = 6.59E-05 = 5.93E-04 = 2.37E-07 =
FURAN 1,2,3,4,6,7,8-HpCDF mg/Kg - - 4.64E-05 = - 1.27E-04 = 4.53E-04 = 0.0076 = 5.14E-06 =
FURAN 1,2,3,4,7,8,9-HpCDF mg/Kg - -- 3.96E-06 = -- 1.05E-05 = 3.43E-05 = 7.37E-04 = 4.36E-07 U
FURAN 1,2,3,4,7,8-HxCDF mg/Kg - - 2.34E-06 = - 6.99E-06 = 2.28E-05 = 4.99E-04 = 2.02E-07 U
FURAN 1,2,3,6,7,8-HXCDF mg/Kg - -- 6.32E-07 = -- 2.25E-06 = 1.07E-05 = 1.24E-04 = 1.95E-07 U
FURAN 1,2,3,7,8,9-HxCDF mg/Kg - - 3.09E-07 U - 1.91E-06 = 5.15E-06 = 1.29E-04 = 3.26E-07 U
FURAN 1,2,3,7,8-PeCDF mg/Kg - -- 1.59E-07 U -- 4.83E-07 = 1.66E-06 = 2.00E-05 = 2.19E-07 U
FURAN 2,3,4,6,7,8-HXCDF mg/Kg - - 1.08E-06 = - 3.04E-06 = 1.40E-05 = 1.58E-04 = 1.69E-07 U
FURAN 2,3,4,7,8-PeCDF mg/Kg - -- 2.76E-07 = -- 1.21E-06 = 4.80E-06 = 7.26E-05 = 1.97E-07 U
FURAN 2,3,7,8-TCDF mg/Kg - - 1.49E-07 U - 2.58E-07 = 8.63E-07 U 2.66E-06 = 1.77E-07 U
FURAN HpCDFs (total) mg/Kg - -- 2.43E-04 = -- 6.31E-04 = 0.0022 = 0.041 = 1.92E-05 =
FURAN HxCDFs (total) mg/Kg - - 5.59E-05 = - 1.53E-04 = 5.88E-04 = 0.0097 = 1.56E-05 =
FURAN OCDF mg/Kg - -- 2.32E-04 = -- 6.17E-04 = 0.0020 = 0.044 = 2.21E-05 =
FURAN PeCDFs (total) mg/Kg - - 4.96E-06 = - 1.71E-05 = 1.26E-04 = 0.0010 = 1.01E-06 =
FURAN TCDFs (total) mg/Kg - -- 5.12E-07 = -- 2.91E-06 = 1.98E-05 = 2.94E-04 = -
M-TOTAL  Arsenic mg/Kg 1.8 180 12 = 9.0 = 12 = 176 = 96 = 27 =
M-TOTAL  Chromium mg/Kg 450 45,000 13 = 13 = 22 = 43 = 70 = 10 =
M-TOTAL  Chromium, Hexavalent mg/Kg 64 6,400 17U 17U 40U 41U 40U 0.25 =
M-TOTAL  Copper mg/Kg 42,000 420,000 8.2 = 8.7 = 10 = 34 = 26 = 6.0 =
M-TOTAL  Iron mg/Kg 100,000 100,000 12,000 = 11,700 = 18,200 = 55,700 = 35,000 = 8,760 =
M-TOTAL  Zinc mg/Kg 100,000 100,000 39 = 37 = 49 = 84 = 183 = 22 =
SvocC 2-Chloronaphthalene mg/Kg - -- 0.87 U 0.85 U 0.80 U 0.82 U 0.80 U 0.73 U
SvOC Acenaphthene mg/Kg 33,000 330,000 0.87 U 0.85 U 0.80 U 0.82 U 0.80 U 0.73 U
SvocC Acenaphthylene mg/Kg - - 0.87 U 0.85 U 0.80 U 0.82 U 0.80 U 0.73 U
SvOC Anthracene mg/Kg 100,000 100,000 0.87 U 1.2 = 0.80 U 0.82 U 0.80 U 0.73 U
SvocC Benzo(a)anthracene mg/lKg 2.3 230 0.87 U 0.85 U 0.80 U 0.82 U 0.80 U 0.73 U
SvOC Benzo(a)pyrene mg/Kg 0.23 23 0.87 U 0.85 U 0.80 U 0.82 U 0.80 U 0.73 U
SvocC Benzo(b)fluoranthene mg/lKg 2.3 230 0.87 U 0.85 U 0.80 U 0.82 U 0.30 J 0.73 U
SvOC Benzo(b+k)fluoranthene mg/Kg - - - -- -- -- - -
SvocC Benzo(g,h,i)perylene mg/Kg - - 0.87 U 0.85 U 0.80 U 0.82 U 0.80 U 0.73 U
SvOoC Benzo(k)fluoranthene mg/Kg 23 2,300 0.87 U 0.85 U 0.80 U 0.82 U 0.80 U 0.73 U
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TABLE 1

Surface Soil Detections Screened Against EPA Region 6 Screening

Levels and Hot Spot Levels
Former Koppers Wood-Treating Site, Wauna, Oregon

Station ID: SS-01 SS-01 SS-02 SS-03 SS-04 SS-05
Sample ID: SS1-0_5-031601-0 SS1-0_5-031601-1 SS2-0_5-031601-0 SS3-0_5-031601-0 SS4-0_5-031601-0 SS5-0_5-031601-0
QAQC Type: N FD N N N N
Depth (ft bgs): 0.5 0.5 0.5 0.5 0.5 0.5
Date Collected: 03/16/01 03/16/01 03/16/01 03/16/01 03/16/01 03/16/01
Industrial
Chemical Screening Hot Spot
Group Parameter Units Level Level
SvoC bis(2-Ethylhexyl)phthalate mg/Kg 140 14,000 0.87 U 0.85 U 0.80 U 082U 0.80 U 0.73 U
SvOC Chrysene mg/Kg 230 2,300 0.87 U 0.85 U 0.80 U 0.82 U 0.80 U 0.73 U
SvoC Di-n-butylphthalate mg/Kg - - 0.87 U 0.85 U 0.80 U 082U 0.80 U 0.73 U
SvOC Fluoranthene mg/Kg 24,000 240,000 0.87 U 0.85 U 0.80 U 0.82 U 0.26 J 0.73 U
SvocC Fluorene mg/Kg 26,000 260,000 0.87 U 0.85 U 0.80 U 082U 0.80 U 0.73 U
SvOC Indeno(1,2,3-cd)pyrene mg/Kg 2.3 230 0.87 U 0.85 U 0.80 U 0.82 U 0.80 U 0.73 U
SvocC Naphthalene mg/Kg 210 2,100 0.87 U 0.85 U 0.80 U 082U 0.80 U 0.73 U
SvOC Pentachlorophenol mg/Kg 10 1,000 42U 41U 39U 0.56 J 221 36U
SvocC Phenanthrene mg/Kg - - 0.87 U 0.24 0.80 U 082U 0.80 U 0.73 U
SvOC Pyrene mg/Kg 32,000 320,000 0.87 U 0.85 U 0.80 U 0.82 U 0.80 U 0.73 U
SvocC Total Carcinogens mg/Kg - - - - - - - -
TPH Creosote mg/Kg - -- - -- -- -- - -
TPH Diesel mg/Kg - - 8.81J 13 = 8.01J 22 = 420 = 231
TPH Gasoline mg/Kg - -- 13U 13U 12U 12U 12U 11U
voC Chloroform mg/Kg 0.52 52 0.0066 U 0.0064 U 0.0061 U 0.0062 U 9.10E-04 J 0.0056 U
VOC Ethylbenzene mg/Kg 230 2,300 0.0066 U 0.0064 U 0.0061 U 0.0062 U 0.0061 U 0.0056 U
VOC Xylene(total) mg/Kg 210 2,100 -- - - - -- --
Notes:
= - Analyte found

B - Analyte detected in blank

SVOC - Semivolatile organic compounds
CONV - General chemistry

D - Sample was diluted by laboratory

FD - Field duplicate

J - Estimated result

M -DISS - Dissolved metals

M - TOTAL AVS = Total metals (acid volatile sulfides)
M - TOTAL = Total metals

N - Primary sample

TPH - Total petroleum hydrocarbons

U - Analyte not found at the listed detection limit
VOC - Volatile organic compounds

Lowest industrial soil screening level from EPA Region 6 Human Health

Medium-Specific Screening Levels 2008
Shading indicates detected concentration exceeds hot spot level.
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TABLE 1

Surface Soil Detections Screened Against EPA Region 6 Screening
Levels and Hot Spot Levels
Former Koppers Wood-Treating Site, Wauna, Oregon

Station ID: SS-06 SS-07 SS-08 SS-09 SS-10 SS-11 SS-12 SS-13 SS-14 SS-15
Sample ID: SS0600 SS0700 SS0800 SS0900 SS1000 SS1100 SS1200 SS130711030 SS140711030 SS150711030
QAQC Type: N N N N N N N N N N
Depth (ft bgs): 0 0 0 0 0 0 0 0.5ft 0.5 ft 0.5ft
Date Collected: 12/03/01 12/03/01 12/03/01 12/03/01 12/03/01 12/03/01 12/03/01 07/11/03 07/11/03 07/11/03
Industrial
Chemical Screening Hot Spot
Group Parameter Units Level Level
CONV Moisture % - - - - - - - - - - - -
CONV Total Organic Carbon Percent -- -- -- - - - - - - -- - --
DIOXIN 1,2,3,4,6,7,8-HpCDD mg/Kg - - 4.18E-04 = - - - - - - - - -
DIOXIN 1,2,3,4,7,8-HxCDD mg/Kg - -- 4.90E-06 U - - - - - - -- - --
DIOXIN 1,2,3,6,7,8-HxCDD mg/Kg - - 6.15E-06 = - - - - - - - - -
DIOXIN 1,2,3,7,8,9-HxCDD mg/Kg - -- 4.90E-06 U - - - - - - -- - --
DIOXIN 1,2,3,7,8-PeCDD mg/Kg - - 4.90E-06 U - - - - - - - - -
DIOXIN 2,3,7,8-TCDD mg/Kg - -- 1.00E-06 U - - - - - - -- - --
DIOXIN HpCDDs (total) mg/Kg - - 0.0024 = - - - - - - - - -
DIOXIN HxCDDs (total) mg/Kg - -- 1.41E-04 = - - - - - - -- - --
DIOXIN OCDD mg/Kg - - 0.0037 = - - - - - - - - -
DIOXIN PeCDDs (total) mg/Kg - -- 2.88E-06 = - - - - - - -- - --
DIOXIN TCDDs (total) mg/Kg - - 2.58E-07 = - - - - - - - - -
DIOXIN TEQ mg/Kg 1.8E-05 1.8E-03 5.93E-06 = - - - - - - -- - --
FURAN 1,2,3,4,6,7,8-HpCDF mg/Kg - - 6.70E-05 = - - - - - - - - -
FURAN 1,2,3,4,7,8,9-HpCDF mg/Kg - - 5.95E-06 = - - - - - - - - -
FURAN 1,2,3,4,7,8-HxCDF mg/Kg - - 4.90E-06 U - - - - - - - - -
FURAN 1,2,3,6,7,8-HXCDF mg/Kg - -- 4.90E-06 U - - - - - - -- - --
FURAN 1,2,3,7,8,9-HxCDF mg/Kg - - 4.90E-06 U - - - - - - - - -
FURAN 1,2,3,7,8-PeCDF mg/Kg - -- 4.90E-06 U - - - - - - -- - --
FURAN 2,3,4,6,7,8-HXCDF mg/Kg - - 4.90E-06 U - - - - - - - - -
FURAN 2,3,4,7,8-PeCDF mg/Kg - -- 4.90E-06 U - - - - - - -- - --
FURAN 2,3,7,8-TCDF mg/Kg - - 1.00E-06 U - - - - - - - - -
FURAN HpCDFs (total) mg/Kg - -- 3.85E-04 = - - - - - - -- - --
FURAN HXCDFs (total) mg/Kg - - 9.12E-05 = - - - - - - - - -
FURAN OCDF mg/Kg - -- 3.51E-04 = - - - - - - -- - --
FURAN PeCDFs (total) mg/Kg - - 4.14E-06 = - - - - - - - - -
FURAN TCDFs (total) mg/Kg - -- 9.22E-07 = - - - - - - -- - --
M-TOTAL  Arsenic mg/Kg 1.8 180 27 = 49 26 = 85 3.2 3.2 27 = 6.7 2213 4.0 =
M-TOTAL  Chromium mg/Kg 450 45,000 55 = - - - - - - -- - --
M-TOTAL  Chromium, Hexavalent mg/Kg 64 6,400 0.021 = - - - - - - - - -
M-TOTAL  Copper mg/Kg 42,000 420,000 4.1 = - - - - - - -- - --
M-TOTAL  Iron mg/Kg 100,000 100,000 - - - - - - - - - -
M-TOTAL  Zinc mg/Kg 100,000 100,000 31 = - - - - - - 66 65 = 44 =
SvocC 2-Chloronaphthalene mg/Kg - -- 035U - - - - - - - - -
SvOC Acenaphthene mg/Kg 33,000 330,000 035U - - - - - - -- - --
SvocC Acenaphthylene mg/Kg - - 035U - - - - - - - - -
SvoC Anthracene mg/Kg 100,000 100,000 0.353J - - - - - - -- - --
SvocC Benzo(a)anthracene mg/lKg 2.3 230 035U - - - - - - - - -
SvOC Benzo(a)pyrene mg/Kg 0.23 23 035U - - - - - - -- - --
SvocC Benzo(b)fluoranthene mg/lKg 2.3 230 035U - - - - - - - - -
SvOC Benzo(b+k)fluoranthene mg/Kg - - -- - - - - - - -- - --
SvocC Benzo(g,h,i)perylene mg/Kg - - 035U - - - - - - - - -
SvOoC Benzo(k)fluoranthene mg/Kg 23 2,300 035U - - - - - - -- - --
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TABLE 1

Surface Soil Detections Screened Against EPA Region 6 Screening

Levels and Hot Spot Levels
Former Koppers Wood-Treating Site, Wauna, Oregon

Station ID: SS-06 SS-07 SS-08 SS-09 SS-10 SS-11 SS-12 SS-13 SS-14 SS-15
Sample ID: SS0600 SS0700 SS0800 SS0900 SS1000 S$S1100 SS1200 SS130711030 S$S140711030 S$S150711030
QAQC Type: N N N N N N N N N N
Depth (ft bgs): 0 0 0 0 0 0 0 0.5ft 0.5 ft 0.5ft
Date Collected: 12/03/01 12/03/01 12/03/01 12/03/01 12/03/01 12/03/01 12/03/01 07/11/03 07/11/03 07/11/03
Industrial
Chemical Screening Hot Spot
Group Parameter Units Level Level
SvocC bis(2-Ethylhexyl)phthalate mg/Kg 140 14,000 035U - - - - - - - - -
SvoC Chrysene mg/Kg 230 2,300 0.030 J - - - - - - - - -
SvoC Di-n-butylphthalate mg/Kg - - 035U - - - - - - - - -
SvoC Fluoranthene mg/Kg 24,000 240,000 035U - - - - - - - - -
SvocC Fluorene mg/Kg 26,000 260,000 035U - - - - - - - - -
SvoC Indeno(1,2,3-cd)pyrene mg/Kg 2.3 230 035U - - - - - - - - -
SvocC Naphthalene mg/Kg 210 2,100 035U - - - - - - - - -
SvoC Pentachlorophenol mg/Kg 10 1,000 18U - - - - - - - - -
SvocC Phenanthrene mg/Kg - - 0.037 J - - - - - - - - -
SvoC Pyrene mg/Kg 32,000 320,000 035U - - - - - - - - -
SvocC Total Carcinogens mg/Kg - - - - - - - - - - - -
TPH Creosote mg/Kg - -- -- - - - - - - -- - --
TPH Diesel mg/Kg - - 13 = - - - - - - - - -
TPH Gasoline mg/Kg - -- 4.0 = - - - - - - -- - --
vocC Chloroform mg/Kg 0.52 52 - - - - - - - - - -
VOC Ethylbenzene mg/Kg 230 2,300 -- - - - - - - -- - --
VOC Xylene(total) mg/Kg 210 2,100 - -- -- -- -- -- -- - -- -
Notes:
= - Analyte found

B - Analyte detected in blank

SVOC - Semivolatile organic compounds
CONV - General chemistry

D - Sample was diluted by laboratory

FD - Field duplicate

J - Estimated result

M -DISS - Dissolved metals

M - TOTAL AVS = Total metals (acid volatile sulfides)
M - TOTAL = Total metals

N - Primary sample

TPH - Total petroleum hydrocarbons

U - Analyte not found at the listed detection limit
VOC - Volatile organic compounds

Lowest industrial soil screening level from EPA Region 6 Human Health

Medium-Specific Screening Levels 2008
Shading indicates detected concentration exceeds hot spot level.
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TABLE 1

Surface Soil Detections Screened Against EPA Region 6 Screening
Levels and Hot Spot Levels
Former Koppers Wood-Treating Site, Wauna, Oregon

Station ID: SS-15 SS-16
Sample ID: S$S150711031 SS160711030
QAQC Type: FD N
Depth (ft bgs): 0.5 ft 0.5ft
Date Collected: 07/11/03 07/11/03
Industrial
Chemical Screening Hot Spot
Group Parameter Units Level Level
CONV Moisture % - - - -
CONV Total Organic Carbon Percent -- - - --
DIOXIN 1,2,3,4,6,7,8-HpCDD mg/Kg - - - -
DIOXIN 1,2,3,4,7,8-HXCDD mg/Kg - - - -
DIOXIN 1,2,3,6,7,8-HxCDD mg/Kg - - - -
DIOXIN 1,2,3,7,8,9-HXCDD mg/Kg - - - -
DIOXIN 1,2,3,7,8-PeCDD mg/Kg - - - -
DIOXIN 2,3,7,8-TCDD mg/Kg - - - -
DIOXIN HpCDDs (total) mg/Kg - - - -
DIOXIN HxCDDs (total) mg/Kg - -- - --
DIOXIN OCDD mg/Kg - - - -
DIOXIN PeCDDs (total) mg/Kg - -- - --
DIOXIN TCDDs (total) mg/Kg - - - -
DIOXIN TEQ mg/Kg 1.8E-05 1.8E-03 - -
FURAN 1,2,3,4,6,7,8-HpCDF mg/Kg - - - -
FURAN 1,2,3,4,7,8,9-HpCDF mg/Kg - - - -
FURAN 1,2,3,4,7,8-HxCDF mg/Kg - - - -
FURAN 1,2,3,6,7,8-HXCDF mg/Kg - - - -
FURAN 1,2,3,7,8,9-HxCDF mg/Kg - - - -
FURAN 1,2,3,7,8-PeCDF mg/Kg - - - -
FURAN 2,3,4,6,7,8-HXCDF mg/Kg - - - -
FURAN 2,3,4,7,8-PeCDF mg/Kg - - - -
FURAN 2,3,7,8-TCDF mg/Kg - - - -
FURAN HpCDFs (total) mg/Kg - -- - --
FURAN HXCDFs (total) mg/Kg - - - -
FURAN OCDF mg/Kg - - - -
FURAN PeCDFs (total) mg/Kg - - - -
FURAN TCDFs (total) mg/Kg - -- - --
M-TOTAL  Arsenic mg/Kg 1.8 180 4.1 49 =
M-TOTAL  Chromium mg/Kg 450 45,000 - --
M-TOTAL  Chromium, Hexavalent mg/Kg 64 6,400 - -
M-TOTAL  Copper mg/Kg 42,000 420,000 - --
M-TOTAL  Iron mg/Kg 100,000 100,000 - -
M-TOTAL  Zinc mg/Kg 100,000 100,000 45 52 =
SvocC 2-Chloronaphthalene mg/Kg - -- - -
SvOC Acenaphthene mg/Kg 33,000 330,000 - --
SvocC Acenaphthylene mg/Kg - - - -
SvoC Anthracene mg/Kg 100,000 100,000 - --
SvocC Benzo(a)anthracene mg/lKg 2.3 230 - -
SvOC Benzo(a)pyrene mg/Kg 0.23 23 - --
SvocC Benzo(b)fluoranthene mg/lKg 2.3 230 - -
SvOC Benzo(b+k)fluoranthene mg/Kg  -- - - --
SvocC Benzo(g,h,i)perylene mg/Kg - -- - -
SvOoC Benzo(k)fluoranthene mg/Kg 23 2,300 - --
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TABLE 1

Surface Soil Detections Screened Against EPA Region 6 Screening

Levels and Hot Spot Levels
Former Koppers Wood-Treating Site, Wauna, Oregon

Station ID: SS-15 SS-16
Sample ID: S$S150711031 SS160711030
QAQC Type: FD N
Depth (ft bgs): 0.5 ft 0.5ft
Date Collected: 07/11/03 07/11/03
Industrial
Chemical Screening Hot Spot
Group Parameter Units Level Level
SvocC bis(2-Ethylhexyl)phthalate mg/Kg 140 14,000 - -
SvOC Chrysene mg/Kg 230 2,300 - --
SvocC Di-n-butylphthalate mg/Kg - -- - -
SvoC Fluoranthene mg/Kg 24,000 240,000 - --
SvocC Fluorene mg/Kg 26,000 260,000 - -
SvOC Indeno(1,2,3-cd)pyrene mg/Kg 2.3 230 - --
SvocC Naphthalene mg/Kg 210 2,100 - -
SvOC Pentachlorophenol mg/Kg 10 1,000 - --
SvocC Phenanthrene mg/Kg - - - -
SvOC Pyrene mg/Kg 32,000 320,000 - --
SvocC Total Carcinogens mg/Kg - - - -
TPH Creosote mg/Kg - -- - --
TPH Diesel mg/Kg - - - -
TPH Gasoline mg/Kg - -- - --
vocC Chloroform mg/Kg 0.52 52 - -
VOC Ethylbenzene mg/Kg 230 2,300 - --
VOC Xylene(total) mg/Kg 210 2,100 -- -
Notes:
= - Analyte found

B - Analyte detected in blank

SVOC - Semivolatile organic compounds
CONV - General chemistry

D - Sample was diluted by laboratory

FD - Field duplicate

J - Estimated result

M -DISS - Dissolved metals

M - TOTAL AVS = Total metals (acid volatile sulfides)
M - TOTAL = Total metals

N - Primary sample

TPH - Total petroleum hydrocarbons

U - Analyte not found at the listed detection limit
VOC - Volatile organic compounds

Lowest industrial soil screening level from EPA Region 6 Human Health

Medium-Specific Screening Levels 2008
Shading indicates detected concentration exceeds hot spot level.
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TABLE 2

Unsaturated Subsurface Soil (2.5 feet bgs) Detections Screened
Against EPA Region 6 Screening Levels and Hot Spot Levels
Former Koppers Wood-Treating Site, Wauna, Oregon

Station ID: B-10A B-11A B-12A B-13A B-14A B-15A B-16A B-17A B-20A B-21A
Sample ID: B-10A B-11A B-12A B-13A B-14A B-15A B-16A B-17A B-20A B-21A
QAQC Type: N N N N N N N N N N
Depth (ft bgs): 25 25 25 25 25 25 25 25 25 25
Date Collected: 08/25/98 08/25/98 08/25/98 08/25/98 08/25/98 08/25/98 08/25/98 08/25/98 08/26/98 08/26/98
Industrial
Chemical Screening Hot Spot
Group Parameter Units  Level Level
CONV Moisture % - - - - - - - - - - - -
CONV Total Organic Carbon Percent -- - - - - - - - - - - -
DIOXIN 1,2,3,4,6,7,8-HpCDD mg/iKg - . - - - . - - - - - -
DIOXIN 1,2,3,4,7,8-HxCDD mg/iKg - . - - - - - - - - - -
DIOXIN 1,2,3,6,7,8-HxCDD mg/iKg - . - - - - - - - - - -
DIOXIN 1,2,3,7,8,9-HxCDD mg/iKg - . - - - - - - - - - -
DIOXIN 1,2,3,7,8-PeCDD mg/iKg - . - - - - - - - - - -
DIOXIN 2,3,7,8-TCDD mg/Kg - - - -- - - - - - - - -
DIOXIN HpCDDs (total) mg/Kg - - - - - - - - - - - -
DIOXIN HxCDDs (total) mg/Kg - - - - - - - - - - - -
DIOXIN OCDD mg/Kg - -- - -- - - - - - - - -
DIOXIN PeCDDs (total) mg/Kg - - - - - - - - - - - -
DIOXIN TCDDs (total) mg/Kg - - -- - - - - - - - - -
DIOXIN TEQ mg/Kg 1.8E-05 1.8E-03 . . - - - - - - - -
FURAN 1,2,3,4,6,7,8-HpCDF mg/iKg - . - - - . - - - - - -
FURAN 1,2,3,4,7,8,9-HpCDF mg/iKg - . - - - . - - - - - -
FURAN 1,2,3,4,7,8-HxCDF mg/iKg - . - - - . - - - - - -
FURAN 1,2,3,6,7,8-HXCDF mg/iKg - . - - - . - - - - - -
FURAN 1,2,3,7,8,9-HxCDF mg/iKg - . - - - . - - - - - -
FURAN 1,2,3,7,8-PeCDF mg/iKg - . - - - . - - - - - -
FURAN 2,3,4,6,7,8-HXxCDF mg/iKg - . - - - . - - - - - -
FURAN 2,3,4,7,8-PeCDF mg/iKg - . - - - . - - - - - -
FURAN 2,3,7,8-TCDF mg/iKg - . - - - - - - - - - -
FURAN HpCDFs (total) mg/Kg - - - - - - - - - - - -
FURAN HxCDFs (total) mg/Kg - - - - - - - - - - - -
FURAN OCDF mg/Kg - -- - -- - - - - - - - -
FURAN PeCDFs (total) mg/Kg - - - - - - - - - - - -
FURAN TCDFs (total) mg/Kg - - - - - - - - - - - -
M-TOTAL  Arsenic mg/Kg 1.8 180 20U 20U 20U 20U 20U 20U 20U 20U 20U 20U
M-TOTAL  Chromium mg/Kg 450 45,000 20U 40 = 20 = 20U 86 = 20U 217 = 20U 20U 20U
M-TOTAL  Chromium, Hexavalent mg/Kg 64 6,400 - - - - - - - - - -
M-TOTAL  Copper mg/Kg 42,000 420,000 - - - - - - - - - -
M-TOTAL  Iron mg/Kg 100,000 100,000 - - - - - - - - - -
M-TOTAL  Zinc mg/Kg 100,000 100,000 - - - - - - - - - -
svocC 2-Chloronaphthalene mg/Kg - - - - - - - - - - - -
SvOoC Acenaphthene mg/Kg 33,000 330,000 8.8 = 0.10U 0.10U 0.10U 010U 010U 010U 010U 010U -
SvOoC Acenaphthylene mg/Kg - - 35 = 0.10U 0.10U 0.10U 010U 010U 010U 010U 010U -
SvOoC Anthracene mg/Kg 100,000 100,000 340 = 0.10U 0.10U 0.10U 010U 010U 010U 010U 010U -
SvOoC Benzo(a)anthracene mg/Kg 2.3 230 0.40 U 0.10U 0.10U 0.10 UC 010U 010U 010U 010U 010U -
SvOoC Benzo(a)pyrene mg/Kg 0.23 23 0.40 U 0.10U 0.10U 0.10U 010U 010U 010U 010U 010U -
svocC Benzo(b)fluoranthene mg/Kg 2.3 230 - - - - - - - - - -
SvOoC Benzo(b+k)fluoranthene mg/Kg - - 0.40 U 0.10U 0.10U 0.10U 010U 010U 010U 010U 010U -
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TABLE 2

Unsaturated Subsurface Soil (2.5 feet bgs) Detections Screened
Against EPA Region 6 Screening Levels and Hot Spot Levels

Former Koppers Wood-Treating Site, Wauna, Oregon

Station ID: B-10A B-11A B-12A B-13A B-14A B-15A B-16A B-17A B-20A B-21A
Sample ID: B-10A B-11A B-12A B-13A B-14A B-15A B-16A B-17A B-20A B-21A
QAQC Type: N N N N N N N N N N
Depth (ft bgs): 25 25 25 25 25 25 25 25 25 25
Date Collected: 08/25/98 08/25/98 08/25/98 08/25/98 08/25/98 08/25/98 08/25/98 08/25/98 08/26/98 08/26/98
Industrial
Chemical Screening Hot Spot
Group Parameter Units  Level Level
SvoC Benzo(g,h,i)perylene mg/Kg - - 0.40 U 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U -
SvVOC Benzo(k)fluoranthene mg/Kg 23 2,300 - - - - - - - - - -
SvVOC bis(2-Ethylhexyl)phthalate mg/Kg 140 14,000 - - - - - - - - - -
SvOoC Chrysene mg/Kg 230 23,000 0.40 U 0.10U 0.10U 0.15 = 010U 010U 010U 010U 010U -
SvVOC Di-n-butylphthalate mg/Kg - - - - - - - - - - - -
SvOoC Fluoranthene mg/Kg 24,000 240,000 200 = 0.10U 0.10U 0.10U 010U 010U 010U 010U 0.10U -
SvOoC Fluorene mg/Kg 26,000 260,000 86 = 0.10U 0.10U 0.29 = 010U 010U 010U 010U 010U -
SvOoC Indeno(1,2,3-cd)pyrene mg/Kg 2.3 230 0.40 U 0.10U 0.10U 0.10U 010U 010U 010U 010U 010U -
SvOC Naphthalene mg/Kg 210 2,100 320 = 0.10U 0.10U 0.10U 010U 010U 010U 010U 010U -
SvOoC Pentachlorophenol mg/Kg 10 1,000 40U 10U 10U 10U 10U 10U 10U 10U 10U -
SvOoC Phenanthrene mg/Kg - - 90 = 0.10U 0.10U 0.10U 010U 010U 010U 010U 010U -
SvVOC Pyrene mg/Kg 32,000 320,000 48 = 0.10 U 0.10U 0.10U 010U 010U 010U 010U 010U -
SvOoC Total Carcinogens mg/Kg - - 0.40 U 0.10U 0.10U 0.15 = 010U 010U 010U 010U 010U -
TPH Creosote mg/Kg - - 19,000 = 200 U 200 U 20U 20U 20U 20U 20U 20U 20U
TPH Diesel mg/Kg - - 40 U 200 U 200 U 20U 20U 20U 20U 20U 20U 20U
TPH Gasoline mg/Kg - - - - - - -- - -- -- -- --
VOC Chloroform mg/Kg 0.52 52 - - - - - - - - - -
VOC Ethylbenzene mg/Kg 230 2,300 - - - - - - - - - -
VOC Xylene(total) mg/Kg 210 2,100 -- -- -- -- -- -- -- -- -- --
Notes:

= - Analyte found

B - Analyte detected in blank

SVOC - Semivolatile organic compounds
CONYV - General chemistry

D - Sample was diluted by laboratory

FD - Field duplicate

J - Estimated result

M -DISS - Dissolved metals

M - TOTAL AVS = Total metals (acid volatile sulfides)
M - TOTAL = Total metals

N - Primary sample

TPH - Total petroleum hydrocarbons

U - Analyte not found at the listed detection limit
VOC - Volatile organic compounds

Lowest industrial soil screening level from EPA Region 6 Human Health

Medium-Specific Screening Levels 2008
Shading indicates detected concentration exceeds hot spot level.
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TABLE 2

Unsaturated Subsurface Soil (2.5 feet bgs) Detections Screened
Against EPA Region 6 Screening Levels and Hot Spot Levels
Former Koppers Wood-Treating Site, Wauna, Oregon

Station ID: B-22A B-25A B-27A B-29A B-2A B-30A B-31A B-3A B-4A B-4A
Sample ID: B-22A B-25A B-27A B-29A B-2A B-30A B-31A B-3A B-4A B-4A
QAQC Type: N N N N N N N N N FD
Depth (ft bgs): 25 25 25 25 25 25 25 25 25 25
Date Collected: 08/26/98 08/27/98 08/27/98 08/27/98 08/27/98 08/27/98 08/27/98 08/24/98 08/24/98 08/24/98
Industrial

Chemical Screening Hot Spot

Group Parameter Units  Level Level

CONV Moisture % - - - - - - - - - - - -
CONV Total Organic Carbon Percent -- - - - - - - - - - - -
DIOXIN 1,2,3,4,6,7,8-HpCDD mg/Kg - - - - - - 3.30E-05 = - - - - -
DIOXIN 1,2,3,4,7,8-HXCDD mg/Kg - -- -- -- -- - 1.80E-07 U - - - - -
DIOXIN 1,2,3,6,7,8-HXCDD mg/Kg - -- -- -- -- - 9.30E-07 U - - - - -
DIOXIN 1,2,3,7,8,9-HXCDD mg/Kg - -- -- -- -- - 3.00E-07 U - - - - -
DIOXIN 1,2,3,7,8-PeCDD mg/Kg - -- -- -- - - 1.80E-07 U - - - - -
DIOXIN 2,3,7,8-TCDD mg/Kg - - - - - - 1.40E-07 U - - - - -
DIOXIN HpCDDs (total) mg/Kg - - - - - - 7.00E-05 = - - - - -
DIOXIN HxCDDs (total) mg/Kg - -- -- -- - - 1.10E-06 U - - - - -
DIOXIN OCDD mg/Kg - - - - - - 2.50E-04 = - - - - -
DIOXIN PeCDDs (total) mg/Kg - - - - - - 1.80E-07 U - - - - -
DIOXIN TCDDs (total) mg/Kg - -- -- -- - - 2.50E-07 U - - - - -
DIOXIN TEQ mg/Kg 1.8E-05 1.8E-03 - - - - 7.34E-07 = - - - - -
FURAN 1,2,3,4,6,7,8-HpCDF mg/Kg - - - - - - 1.10E-05 = - - - - -
FURAN 1,2,3,4,7,8,9-HpCDF mg/Kg - -- -- -- -- - 1.70E-06 U - - - - -
FURAN 1,2,3,4,7,8-HXCDF mg/Kg - - - - - - 5.70E-07 U - - - - -
FURAN 1,2,3,6,7,8-HXCDF mg/Kg - - - - - - 2.80E-07 U - - - - -
FURAN 1,2,3,7,8,9-HxCDF mg/Kg - -- -- -- -- - 2.20E-07 U - - - - -
FURAN 1,2,3,7,8-PeCDF mg/Kg - - - - - - 9.00E-08 U - - - - -
FURAN 2,3,4,6,7,8-HxCDF mg/Kg - - - - - - 2.10E-07 U - - - - -
FURAN 2,3,4,7,8-PeCDF mg/Kg - -- -- -- -- - 9.70E-08 U - - - - -
FURAN 2,3,7,8-TCDF mg/Kg - - - - - - 8.50E-08 U - - - - -
FURAN HpCDFs (total) mg/Kg - -- -- -- - - 5.20E-05 = - - - - -
FURAN HxCDFs (total) mg/Kg - -- -- -- - - 1.30E-05 = - - - - -
FURAN OCDF mg/Kg - - - - - - 4.40E-05 = - - - - -
FURAN PeCDFs (total) mg/Kg - -- -- -- - - 5.30E-07 U - - - - -
FURAN TCDFs (total) mg/Kg - -- -- -- -- - 4.80E-07 U - - - - -
M-TOTAL  Arsenic mg/Kg 1.8 180 20U 20U 20U 20U - 20U 20U 20U - 92
M-TOTAL  Chromium mg/Kg 450 45,000 20U 20U 20U 20U - 20U 20U 20U - 68
M-TOTAL  Chromium, Hexavalent mg/Kg 64 6,400 - - - - - - - - - -
M-TOTAL  Copper mg/Kg 42,000 420,000 - - - - - - - - - -
M-TOTAL  Iron mg/Kg 100,000 100,000 - - - - - - - - - -
M-TOTAL  Zinc mg/Kg 100,000 100,000 - - - - - - - - - -
svocC 2-Chloronaphthalene mg/Kg - - - - - - - - - - - -
SvocC Acenaphthene mg/Kg 33,000 330,000 - 0.10 U 0.10 U 0.10 U - 0.10 U 0.10 U 0.10 U 0.20 U -
SvocC Acenaphthylene mg/Kg - - - 0.10 U 0.10 U 0.10 U - 0.10 U 0.10 U 0.10 U 0.58 = -
SvocC Anthracene mg/Kg 100,000 100,000 - 0.10 U 0.10 U 0.10 U - 0.10 U 0.10 U 0.10 U 0.90 = -
SvOC Benzo(a)anthracene mg/Kg 2.3 230 - 0.10 U 0.10 U 0.10U - 0.10 U 0.10 U 0.10 U 32= -
SvocC Benzo(a)pyrene mg/Kg 0.23 23 - 0.10 U 0.10 U 0.10 U - 0.10 U 0.10 U 0.10 U 0.20 U -
svocC Benzo(b)fluoranthene mg/Kg 2.3 230 - - - - - - - - - -
SvVOC Benzo(b+k)fluoranthene mg/Kg - - - 0.10 U 0.10 U 0.10 U - 0.10 U 0.10 U 0.10 U 19 = -
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TABLE 2

Unsaturated Subsurface Soil (2.5 feet bgs) Detections Screened
Against EPA Region 6 Screening Levels and Hot Spot Levels

Former Koppers Wood-Treating Site, Wauna, Oregon

Station ID: B-22A B-25A B-27A B-29A B-2A B-30A B-31A B-3A B-4A B-4A
Sample ID: B-22A B-25A B-27A B-29A B-2A B-30A B-31A B-3A B-4A B-4A
QAQC Type: N N N N N N N N N FD
Depth (ft bgs): 25 25 25 25 25 25 25 25 25 25
Date Collected: 08/26/98 08/27/98 08/27/98 08/27/98 08/27/98 08/27/98 08/27/98 08/24/98 08/24/98 08/24/98
Industrial
Chemical Screening Hot Spot
Group Parameter Units  Level Level
SvOC Benzo(g,h,i)perylene mg/Kg - - - 0.10 U 0.10 U 0.10 U - 0.10 U 0.10 U 0.10 U 0.20 U -
SvVOC Benzo(k)fluoranthene mg/Kg 23 2,300 - - - - - - - - - --
SvVOC bis(2-Ethylhexyl)phthalate mg/Kg 140 14,000 - - - - - - - - - --
SvOoC Chrysene mg/Kg 230 23,000 - 0.10U 0.10U 0.10U - 0.10U 0.10U 0.10U 39 = --
SvVOC Di-n-butylphthalate mg/Kg - - - - - - - - - - - --
SvOoC Fluoranthene mg/Kg 24,000 240,000 - 0.10U 0.10U 0.10U - 0.10U 0.10U 0.10U 0.30 = --
SvOoC Fluorene mg/Kg 26,000 260,000 - 0.10U 0.10U 0.10U - 0.10U 0.10U 0.10U 0.36 = --
SvOoC Indeno(1,2,3-cd)pyrene mg/Kg 2.3 230 - 0.10U 0.10U 0.10U - 0.10U 0.10U 0.10U 20= --
SvOC Naphthalene mg/Kg 210 2,100 - 0.10U 0.10U 0.10U - 0.10U 0.10U 0.10U 0.20 U --
SvVOC Pentachlorophenol mg/Kg 10 1,000 - 10U 10U 10U - 10U 10U 10U 39= -
SvOoC Phenanthrene mg/Kg - - - 0.10U 0.10U 0.10U - 0.10U 0.10U 0.10U 0.36 = --
SvVOC Pyrene mg/Kg 32,000 320,000 - 0.10 U 0.10U 0.10U - 0.10U 0.10U 0.10U 0.30 = --
SvVOC Total Carcinogens mg/Kg - - - 0.10 U 0.10 U 0.10 U - 0.10 U 0.10 U 0.10 U 11 = -
TPH Creosote mg/Kg - - 20U 20U 20U 20U - 20U 20U 20U - 40 U
TPH Diesel mg/Kg - - 20U 20U 20U 20U - 20U 20U 20U - 40 U
TPH Gasoline mg/Kg - - - - - - - - - - - --
VOC Chloroform mg/Kg 0.52 52 - - - - - - - - - --
VOC Ethylbenzene mg/Kg 230 2,300 - - - - - - - - - --
VOC Xylene(total) mg/Kg 210 2,100 -- -- -- -- -- -- -- -- -- --
Notes:

= - Analyte found

B - Analyte detected in blank

SVOC - Semivolatile organic compounds
CONYV - General chemistry

D - Sample was diluted by laboratory

FD - Field duplicate

J - Estimated result

M -DISS - Dissolved metals

M - TOTAL AVS = Total metals (acid volatile sulfides)
M - TOTAL = Total metals

N - Primary sample

TPH - Total petroleum hydrocarbons

U - Analyte not found at the listed detection limit
VOC - Volatile organic compounds

Lowest industrial soil screening level from EPA Region 6 Human Health

Medium-Specific Screening Levels 2008
Shading indicates detected concentration exceeds hot spot level.
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TABLE 2

Unsaturated Subsurface Soil (2.5 feet bgs) Detections Screened
Against EPA Region 6 Screening Levels and Hot Spot Levels
Former Koppers Wood-Treating Site, Wauna, Oregon

Station ID: B-4A B-5A B-6A B-7A B-8A B-9A
Sample ID: B-4A FD B-5A B-6A B-7A B-8A B-9A
QAQC Type: FD N N N N N
Depth (ft bgs): 25 25 25 25 25 25
Date Collected: 08/24/98 08/26/98 08/24/98 08/25/98 08/25/98 08/25/98
Industrial
Chemical Screening Hot Spot
Group Parameter Units  Level Level
CONV Moisture % - - - - - - - -
CONV Total Organic Carbon Percent -- - - -- - - -- -
DIOXIN 1,2,3,4,6,7,8-HpCDD mg/Kg - - - - - - 0.070 = -
DIOXIN 1,2,3,4,7,8-HXCDD mg/Kg - - - - - - 8.80E-05 J -
DIOXIN 1,2,3,6,7,8-HxCDD mg/Kg - - - - - - 0.0016 = -
DIOXIN 1,2,3,7,8,9-HxCDD mg/Kg - - - - - - 8.10E-05 J -
DIOXIN 1,2,3,7,8-PeCDD mg/Kg - - - - - - 2.60E-06 U -
DIOXIN 2,3,7,8-TCDD mg/Kg - - - - - - 7.20E-07 U -
DIOXIN HpCDDs (total) mg/Kg - - - -- - - 0.28 = -
DIOXIN HxCDDs (total) mg/Kg - - - -- - - 0.015 = -
DIOXIN OCDD mg/Kg - - - - - - 071 E -
DIOXIN PeCDDs (total) mg/Kg - - - -- - - 1.10E-04 = -
DIOXIN TCDDs (total) mg/Kg - - - - - - 5.80E-06 U -
DIOXIN TEQ mg/Kg 1.8E-05 1.8E-03 - - - - 0.0020 = -
FURAN 1,2,3,4,6,7,8-HpCDF mg/Kg - - - - - - 0.020 = -
FURAN 1,2,3,4,7,8,9-HpCDF mg/Kg - - - - - - 0.0016 = -
FURAN 1,2,3,4,7,8-HXCDF mg/Kg - - - - - - 7.10E-04 = -
FURAN 1,2,3,6,7,8-HXCDF mg/Kg - - - - - - 1.20E-04 = -
FURAN 1,2,3,7,8,9-HXCDF mg/Kg - - - - - - 2.40E-05 U -
FURAN 1,2,3,7,8-PeCDF mg/Kg - - - - - - 2.10E-05 U -
FURAN 2,3,4,6,7,8-HXCDF mg/Kg - - - - - - 5.20E-05 J -
FURAN 2,3,4,7,8-PeCDF mg/Kg - - - - - - 1.50E-05 U -
FURAN 2,3,7,8-TCDF mg/Kg - - - - - - 9.60E-07 U -
FURAN HpCDFs (total) mg/Kg - - - -- - - 0.15 = -
FURAN HxCDFs (total) mg/Kg - - - -- - - 0.024 = -
FURAN OCDF mg/Kg - - - - - - 0.10 = -
FURAN PeCDFs (total) mg/Kg - - - -- - - 6.70E-05 = -
FURAN TCDFs (total) mg/Kg - - - - - - 7.90E-05 U -
M-TOTAL  Arsenic mg/Kg 1.8 180 - 9,090 = 20U 110 = 20U 20U
M-TOTAL  Chromium mg/Kg 450 45,000 - 7,020 = 53 = 412 = 95 = 20U
M-TOTAL  Chromium, Hexavalent mg/Kg 64 6,400 - -- - - -- -
M-TOTAL  Copper mg/Kg 42,000 420,000 -- - -- -- - --
M-TOTAL  Iron mg/Kg 100,000 100,000 - - - - - -
M-TOTAL  Zinc mg/Kg 100,000 100,000 - - - - - -
SvVOC 2-Chloronaphthalene mg/Kg - - - -- - - -- -
SvocC Acenaphthene mg/Kg 33,000 330,000 0.20 U 140 = 0.10 U 0.20 U 23 = 0.10 U
SvOC Acenaphthylene mg/Kg - - 11= 54 = 0.10 U 0.72 = 38 = 0.10 U
SvocC Anthracene mg/Kg 100,000 100,000 0.56 = 214 = 0.10 U 85 = 13 = 0.10 U
SvOC Benzo(a)anthracene mg/Kg 2.3 230 2.4 = 49 = 0.10 U 0.20 UC 0.20 UC 0.10 U
SvOC Benzo(a)pyrene mg/Kg 0.23 23 0.20 U 20U 0.10 U 0.20 U 14 = 0.10 U
SvOC Benzo(b)fluoranthene mg/Kg 2.3 230 - -- - - -- -
SvVOC Benzo(b+k)fluoranthene mg/Kg - - 20 = 32 = 0.10 U 0.20 U 020U 0.10 U
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TABLE 2

Unsaturated Subsurface Soil (2.5 feet bgs) Detections Screened
Against EPA Region 6 Screening Levels and Hot Spot Levels

Former Koppers Wood-Treating Site, Wauna, Oregon

Station ID: B-4A B-5A B-6A B-7A B-8A B-9A
Sample ID: B-4A FD B-5A B-6A B-7A B-8A B-9A
QAQC Type: FD N N N N N
Depth (ft bgs): 25 25 25 25 25 25
Date Collected: 08/24/98 08/26/98 08/24/98 08/25/98 08/25/98 08/25/98
Industrial
Chemical Screening Hot Spot
Group Parameter Units  Level Level
SvOC Benzo(g,h,i)perylene mg/Kg - - 0.20 U 52 = 0.10 U 0.72 = 0.84 = 0.10 U
SvVOC Benzo(k)fluoranthene mg/Kg 23 2,300 - -- - - -- -
SvVOC bis(2-Ethylhexyl)phthalate mg/Kg 140 14,000 - -- - - -- -
SvOoC Chrysene mg/Kg 230 23,000 3.4 = 32 = 0.10U 0.64 = 108 = 0.10U
SvVOC Di-n-butylphthalate mg/Kg - - - -- - - -- -
SvOoC Fluoranthene mg/Kg 24,000 240,000 0.36 = 209 = 0.10U 72 = 284 = 0.10U
SvOoC Fluorene mg/Kg 26,000 260,000 0.44 = 64 = 0.10U 26 = 40 = 0.10U
SvVOC Indeno(1,2,3-cd)pyrene mg/Kg 2.3 230 15= 20U 0.10 U 0.20 U 0.58 = 0.10 U
SvOC Naphthalene mg/Kg 210 2,100 0.20 U 31l = 0.10U 11= 11 = 0.10U
SvVOC Pentachlorophenol mg/Kg 10 1,000 3.8 = 20U 10U 370 = 454 = 10U
SvOoC Phenanthrene mg/Kg - - 0.18 = 2.0 UC 0.10U 0.20 UC 30 = 0.10U
SvVOC Pyrene mg/Kg 32,000 320,000 0.52 = 192 = 0.10U 26 = 200 = 0.10U
SvVOC Total Carcinogens mg/Kg - - 9.3 = 113 = 0.10 U 0.64 = 122 = 0.10 U
TPH Creosote mg/Kg - - - 1,530 = 200 U 8,500 * 11,000 * 200 U
TPH Diesel mg/Kg - - - 400 U 200 U 40 U 40 U 200 U
TPH Gasoline mg/Kg - - - -- - - -- -
VOC Chloroform mg/Kg 0.52 52 - -- - 0.050 U -- -
VOC Ethylbenzene mg/Kg 230 2,300 - -- - 0.73 = -- -
VOC Xylene(total) mg/Kg 210 2,100 -- -- -- 0.23 = -- --
Notes:

= - Analyte found

B - Analyte detected in blank

SVOC - Semivolatile organic compounds
CONYV - General chemistry

D - Sample was diluted by laboratory

FD - Field duplicate

J - Estimated result

M -DISS - Dissolved metals

M - TOTAL AVS = Total metals (acid volatile sulfides)
M - TOTAL = Total metals

N - Primary sample

TPH - Total petroleum hydrocarbons

U - Analyte not found at the listed detection limit
VOC - Volatile organic compounds

Lowest industrial soil screening level from EPA Region 6 Human Health

Medium-Specific Screening Levels 2008
Shading indicates detected concentration exceeds hot spot level.
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TABLE 3

Unsaturated Subsurface Soil (5 and 7.5 feet bgs) Detections
Screened to EPA Region 6 Screening Levels and Hot Spot Levels
Former Koppers Wood-Treating Site, Wauna, Oregon

Station ID: B-18B B-19B B-23C B-23C B-23C B-26B B-2B B-5B B-9B SB-05
Sample ID: B-18B B-19B B-23C B-23C B-23C FD B-26B B-2B B-5B B-9B SB054031501-0
QAQC Type: N N N FD FD N N N N N
Depth (ft bgs): 5 5 7.5 7.5 7.5 5 5 5 5 4
Date Collected: 08/26/98 08/26/98 08/26/98 08/26/98 08/26/98 08/27/98 08/24/98 08/24/98 08/25/98 03/15/01
Industrial
Chemical Screening Hot Spot
Group Parameter Units  Level Level
CONV Moisture % - - - - - - - - - - - 26 =
CONV Total Organic Carbon Percent -- -- - - - - - - - -- - 26 =
DIOXIN 1,2,3,4,6,7,8-HpCDD mg/Kg - -- - - - - - - - -- - 0.047 =
DIOXIN 1,2,3,4,7,8-HxCDD mg/Kg - -- - - - - - - - -- - 1.32E-04 =
DIOXIN 1,2,3,6,7,8-HxCDD mg/Kg - -- - - - - - - - -- - 6.85E-04 =
DIOXIN 1,2,3,7,8,9-HxCDD mg/Kg - -- - - - - - - - -- - 1.69E-04 =
DIOXIN HpCDDs (total) mg/Kg - -- - - - - - - - -- - 0.39 =
DIOXIN HxCDDs (total) mg/Kg - -- - - - - - - - -- - 0.022 =
DIOXIN OCDD mg/Kg - -- - - - - - - - -- - 0.55 =
DIOXIN PeCDDs (total) mg/Kg - -- - - - - - - - -- - 3.29E-04 =
DIOXIN TCDDs (total) mg/Kg - - - - - - - - - - - 1.19E-05 =
DIOXIN TEQ mg/Kg  1.80E-05 1.80E-03 - - - - - - - -- - 7.45E-04 =
FURAN 1,2,3,4,6,7,8-HpCDF mg/Kg - -- - - - - - - - -- - 0.0062 =
FURAN 1,2,3,4,7,8,9-HpCDF mg/Kg - -- - - - - - - - -- - 4.19E-04 =
FURAN 1,2,3,4,7,8-HXCDF mg/Kg - -- - - - - - - - -- - 1.78E-04 =
FURAN 1,2,3,6,7,8-HXCDF mg/Kg - -- - - - - - - - -- - 8.70E-05 =
FURAN 1,2,3,7,8-PeCDF mg/Kg - -- - - - - - - - -- - 1.38E-05 =
FURAN 2,3,4,6,7,8-HxCDF mg/Kg - -- - - - - - - - -- - 9.49E-05 =
FURAN 2,3,4,7,8-PeCDF mg/Kg - -- - - - - - - - -- - 2.58E-05 =
FURAN HpCDFs (total) mg/Kg - -- - - - - - - - -- - 0.038 =
FURAN HxCDFs (total) mg/Kg - -- - - - - - - - -- - 0.0066 =
FURAN OCDF mg/Kg - -- - - - - - - - -- - 0.043 =
FURAN PeCDFs (total) mg/Kg - -- - - - - - - - -- - 3.21E-04 =
FURAN TCDFs (total) mg/Kg - - - - - - - - - - - 1.51E-05 =
M-TOTAL  Arsenic mg/Kg 1.8 180 20U 20U - 20U - 20U 1,200 = 2,900 = 20U 240 =
M-TOTAL  Chromium mg/Kg 450 45,000 20U 20U - 20U - 20U 4,100 = 7,500 = 20U 181 =
M-TOTAL  Chromium, Hexavalent mg/Kg 64 6,400 - - - - - - - - - 8.8 U
M-TOTAL  Copper mg/Kg 42,000 420,000 - - - - - - - - - 65 =
M-TOTAL  Zinc mg/Kg 100,000 100,000 - - - - - - - -- - 102 =
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TABLE 3

Unsaturated Subsurface Soil (5 and 7.5 feet bgs) Detections
Screened to EPA Region 6 Screening Levels and Hot Spot Levels
Former Koppers Wood-Treating Site, Wauna, Oregon

Station ID: B-18B B-19B B-23C B-23C B-23C B-26B B-2B B-5B B-9B SB-05
Sample ID: B-18B B-19B B-23C B-23C B-23C FD B-26B B-2B B-5B B-9B SB054031501-0
QAQC Type: N N N FD FD N N N N N
Depth (ft bgs): 5 5 7.5 7.5 7.5 5 5 5 5 4
Date Collected: 08/26/98 08/26/98 08/26/98 08/26/98 08/26/98 08/27/98 08/24/98 08/24/98 08/25/98 03/15/01
Industrial
Chemical Screening Hot Spot
Group Parameter Units  Level Level
SvOC 2,4-Dimethylphenol mg/Kg 14,000 140,000 - - - - - - - - - 170 =
SvVOC 2-Methylnaphthalene mg/Kg - - - - - - - - - - - 8,600 D
SvVOC 2-Methylphenol mg/Kg 34,000 340,000 - - - - - - - - - 120 =
SvVOC 4-Methylphenol mg/Kg 3,400 34,000 - - - - - - - - - 220 =
SvOoC Acenaphthene mg/Kg 33,000 330,000 0.10U 0.10U - 0.10U - 0.10U 22 = 020U 0.90 = 4,400 D
SvOoC Acenaphthylene mg/Kg - -- 0.10U 0.10U - 0.10U - 0.10U 410 = 26 = 0.10U 110 =
SvOoC Anthracene mg/Kg 100,000 100,000 0.10U 0.10U - 0.10U - 0.10U 160 = 3.0= 11= 100,000 D
SvOoC Benzo(a)anthracene mg/Kg 2.3 230 0.10U 0.10U - 0.10U - 0.10U 120 = 020U 0.10U 1,600 D
SvOC Benzo(a)pyrene mg/Kg 0.23 23 0.10U 0.10U - 0.10U - 0.10U 15 = 020U 0.10U 530 =
SvVOC Benzo(b)fluoranthene mg/Kg 2.3 230 - - - - - - - - - 760 D
SvVOC Benzo(b+k)fluoranthene mg/Kg - - 0.10 U 0.10 U - 0.27 = - 0.10 U 84 = 020U 0.10 U -
SvOC Benzo(g,h,i)perylene mg/Kg - -- 0.10 U 0.10 U - 0.10 U - 0.10 U 7.2 = 020U 0.10 U 130 =
SvVOC Benzo(k)fluoranthene mg/Kg 23 2,300 - - - - - - - - - 390 =
SvOoC Chrysene mg/Kg 230 23,000 0.10U 0.10U - 0.10U - 0.10U 84 = 020U 0.10U 11,000 D
SvVOC Dibenzofuran mg/Kg 1,700 17,000 - - - - - - - - - 6,200 D
SvOoC Fluoranthene mg/Kg 24,000 240,000 0.10U 0.10U - 0.10U - 0.10U 580 = 020U 0.20 = 5,100 D
SvOoC Fluorene mg/Kg 26,000 260,000 0.10U 0.58 = - 0.10U - 0.10U 260 = 020U 13= 14,000 D
SvOoC Indeno(1,2,3-cd)pyrene mg/Kg 2.3 230 0.10U 0.10U - 0.10U - 0.10U 19 = 020U 0.10U 160 =
SvOoC Naphthalene mg/Kg 210 2,100 0.10U 0.10U - 0.10U - 0.10U 260 = 46 = 14 = 13,000 D
SvOoC Pentachlorophenol mg/Kg 10 1,000 10U 10U - 10U - 10U 830 = 20U 10U 340 U
SvOoC Phenanthrene mg/Kg - -- 0.10U 0.10U - 0.10U - 0.10U 730 = 0.20 UC 0.10 UC 24,000 D
SvOoC Phenol mg/Kg 100,000 100,000 - - - - - - - -- - 180 =
SvOoC Pyrene mg/Kg 32,000 320,000 0.10U 0.10U - 0.10U - 0.10U 520 = 020U 0.30 = 3,300 D
SvOC Total Carcinogens mg/Kg - - 0.10 U 0.10 U - 0.27 = - 0.10 U 322 = 020U 0.10 U -
TPH Creosote mg/Kg - -- 20U 20U 20U - 20U 20U 23,000 = 40 U 200 U --
TPH Diesel mg/Kg - -- 20U 20U 20U - 20U 20U 80U 40 U 200 U 440,000 =
TPH Heavy Oil mg/Kg - -- 40 U 40 U 180 = - 140 = 40 U 160 U 80U 400 U --
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TABLE 3

Unsaturated Subsurface Soil (5 and 7.5 feet bgs) Detections
Screened to EPA Region 6 Screening Levels and Hot Spot Levels
Former Koppers Wood-Treating Site, Wauna, Oregon

Station ID: B-18B B-19B B-23C B-23C B-23C B-26B B-2B B-5B B-9B SB-05
Sample ID: B-18B B-19B B-23C B-23C B-23C FD B-26B B-2B B-5B B-9B SB054031501-0
QAQC Type: N N N FD FD N N N N N
Depth (ft bgs): 5 5 7.5 7.5 7.5 5 5 5 5 4
Date Collected: 08/26/98 08/26/98 08/26/98 08/26/98 08/26/98 08/27/98 08/24/98 08/24/98 08/25/98 03/15/01
Industrial
Chemical Screening Hot Spot
Group Parameter Units  Level Level
VOC 1,2,4-Trimethylbenzene mg/Kg 170 1,700 - - - - - - - - - 38D
VOC 1,3,5-Trimethylbenzene mg/Kg 70 700 - - - - - - - - - 16 D
VOC Benzene mg/Kg 1.5 150 -- -- -- -- -- -- 0.050 U -- -- 1.3 DJ
VOC Chlorobenzene mg/Kg 460 4,600 - - - - - - - - - 0.0050 J
VOC Chloroform mg/Kg 0.52 52 - - - - - - 0.050 U - - 0.012J
VOC Ethylbenzene mg/Kg 230 2,300 - - - - - - 18 = - - 16 D
VOC Isopropylbenzene mg/Kg - - - - - - - - - - - 2.8 DJ
VOC m,p-Xylene mg/Kg 210 2,100 - - - - - - - - - 33D
VOC Methylene Chloride mg/Kg 21 2,100 - - - - - - - - - 0.010J
VOC n-Propylbenzene mg/Kg 240 2,400 - - - - - - - - - 0.84 DJ
VOC o-Xylene mg/Kg 280 2,800 - - - - - - - - - 16 D
VOC p-Isopropyltoluene mg/Kg - -- - - - - - - - - - 2.0DJ
VOC sec-Butylbenzene mg/Kg 220 2,200 - - - - - - - - - 0.36 =
VOC Styrene mg/Kg 1,700 17,000 -- -- -- -- -- -- -- - -- 10D
VOC Toluene mg/Kg 520 5,200 - - - - - - 0.15 = - - 13D
VOC Trichloroethylene mg/Kg 0.092 9.2 - - - - - - 0.050 U - - 0.042 =
VOC Xylene(total) mg/Kg - -- -- -- -- -- -- -- 3.7= -- -- --
Notes:

= - Analyte found

B - Analyte detected in blank

SVOC - Semivolatile organic compounds

CONYV - General chemistry

D - Sample was diluted by laboratory

FD - Field duplicate

J - Estimated result

M -DISS - Dissolved metals

M - TOTAL AVS = Total metals (acid volatile sulfides)

M - TOTAL = Total metals

N - Primary sample

TPH - Total petroleum hydrocarbons

U - Analyte not found at the listed detection limit

VOC - Volatile organic compounds

Lowest industrial soil screening level from EPA Region 6 Human Health
Medium-Specific Screening Levels 2008

Shading indicates detected concentration exceeds hot spot level.
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TABLE 3

Unsaturated Subsurface Soil (5 and 7.5 feet bgs) Detections
Screened to EPA Region 6 Screening Levels and Hot Spot Levels
Former Koppers Wood-Treating Site, Wauna, Oregon

Station ID: SB-06 SB-06 SB-07 SB-07 SB-08 SB-08 SB-09 SB-09 SB-10 SB-10
Sample ID: SB06-2.0 SB06-4.0 SB07-2.0 SB07-4.0 SB08-2.0 SB08-4.0 SB09-2.0 SB09-4.0 SB10-2.0 SB10-4.0
QAQC Type: N N N N N N N N N N
Depth (ft bgs): 2.0 4.0 2.0 4.0 2.0 4.0 2.0 4.0 2.0 4.0
Date Collected: 11/28/01 11/28/01 11/28/01 11/28/01 11/28/01 11/28/01 11/28/01 11/28/01 11/28/01 11/28/01
Industrial
Chemical Screening Hot Spot
Group Parameter Units  Level Level
CONV Moisture % - - - - - - - - - - - -
CONV Total Organic Carbon Percent -- -- - - - - - - - - - -
DIOXIN 1,2,3,4,6,7,8-HpCDD mg/iKg - - - - - - - - - - - -
DIOXIN 1,2,3,4,7,8-HxCDD mg/iKg - - - - - - - - - - - -
DIOXIN 1,2,3,6,7,8-HxCDD mg/iKg - - - - - - - - - - - -
DIOXIN 1,2,3,7,8,9-HxCDD mg/iKg - - - - - - - - - - - -
DIOXIN HpCDDs (total) mg/Kg - - - - - - - - - - - -
DIOXIN HxCDDs (total) mg/Kg - - - - - - - - - - - -
DIOXIN OCDD mg/Kg - - - -- - - - - - - - -
DIOXIN PeCDDs (total) mg/Kg - - - - - - - - - - - -
DIOXIN TCDDs (total) mg/Kg - - - -- - - - - - - - -
DIOXIN TEQ mg/Kg 1.80E-05  1.80E-03 - . . - - - - - - -
FURAN 1,2,3,4,6,7,8-HpCDF mg/iKg - - - - - - - - - - - -
FURAN 1,2,3,4,7,8,9-HpCDF mg/iKg - - - - - - - - - - - -
FURAN 1,2,3,4,7,8-HXCDF mg/Kg - -- - -- - - - - - - - -
FURAN 1,2,3,6,7,8-HXCDF mg/iKg - - - - - - - - - - - -
FURAN 1,2,3,7,8-PeCDF mg/Kg - -- - -- - - - - - - - -
FURAN 2,3,4,6,7,8-HxCDF mg/Kg - -- - -- - - - - - - - -
FURAN 2,3,4,7,8-PeCDF mg/Kg - -- - -- - - - - - - - -
FURAN HpCDFs (total) mg/Kg - - - - - - - - - - - -
FURAN HxCDFs (total) mg/Kg - - - - - - - - - - - -
FURAN OCDF mg/Kg - - - -- - - - - - - - -
FURAN PeCDFs (total) mg/Kg - - - - - - - - - - - -
FURAN TCDFs (total) mg/Kg - - - -- - - - - - - - -
M-TOTAL  Arsenic mg/Kg 1.8 180 28 = 2.7 = 26 = 35= 3.6 = 29 = 31= 39 = 38 = 35=
M-TOTAL  Chromium mg/Kg 450 45,000 4.8 = 4.8 = 58 = 43 = 3.7 = 42 = 35= 32= 4.9 = 49 =
M-TOTAL  Chromium, Hexavalent mg/Kg 64 6,400 0.013 = 0.016 = 0.010 = 0.010 = 0.0081 = 0.0044 U 0.0044 U 0.0027 J 0.0077 = 0.029 =
M-TOTAL  Copper mg/Kg 42,000 420,000 8.8 = 6.7 = 5.6 = 8.3 = 55 = 55 = 4.7 = 4.8 = 4.9 = 52 =
M-TOTAL  Zinc mg/Kg 100,000 100,000 32 = 31 = 31= 165 = 31l = 30 = 30 = 28 = 32 = 31=
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TABLE 3

Unsaturated Subsurface Soil (5 and 7.5 feet bgs) Detections
Screened to EPA Region 6 Screening Levels and Hot Spot Levels
Former Koppers Wood-Treating Site, Wauna, Oregon

Station ID: SB-06 SB-06 SB-07 SB-07 SB-08 SB-08 SB-09 SB-09 SB-10 SB-10
Sample ID: SB06-2.0 SB06-4.0 SB07-2.0 SB07-4.0 SB08-2.0 SB08-4.0 SB09-2.0 SB09-4.0 SB10-2.0 SB10-4.0
QAQC Type: N N N N N N N N N N
Depth (ft bgs): 2.0 4.0 2.0 4.0 2.0 4.0 2.0 4.0 2.0 4.0
Date Collected: 11/28/01 11/28/01 11/28/01 11/28/01 11/28/01 11/28/01 11/28/01 11/28/01 11/28/01 11/28/01
Industrial
Chemical Screening Hot Spot
Group Parameter Units  Level Level
SvOoC 2,4-Dimethylphenol mg/Kg 14,000 140,000 0.36 U 037U 037U 0.39 U 038U 037U 0.36 U 0.36 U 037U 039 U
SvOoC 2-Methylnaphthalene mg/Kg - -- 0.36 U 037U 037U 039 U 038U 037U 0.36 U 0.36 U 037U 039 U
SvOoC 2-Methylphenol mg/Kg 34,000 340,000 0.36 U 037U 037U 039 U 038 U 037U 0.36 U 0.36 U 037U 039 U
SvOoC 4-Methylphenol mg/Kg 3,400 34,000 0.36 U 037U 037U 039 U 038U 037U 0.36 U 0.36 U 037U 039 U
SvOoC Acenaphthene mg/Kg 33,000 330,000 0.36 U 037U 037U 0.39 U 038U 037U 0.36 U 0.36 U 037U 039 U
SvOoC Acenaphthylene mg/Kg - -- 0.36 U 037U 037U 039 U 038U 037U 0.36 U 0.36 U 037U 039 U
SvOoC Anthracene mg/Kg 100,000 100,000 0.36 U 037U 037U 039 U 038U 037U 0.36 U 0.36 U 037U 039 U
SvOoC Benzo(a)anthracene mg/Kg 2.3 230 0.36 U 037U 037U 0.39 U 038U 037U 0.36 U 0.36 U 037U 039 U
SvOC Benzo(a)pyrene mg/Kg 0.23 23 0.36 U 037U 037U 0.39 U 038U 037U 0.36 U 0.36 U 037U 039 U
SvOoC Benzo(b)fluoranthene mg/Kg 2.3 230 0.36 U 037U 037U 0.39 U 038U 037U 0.36 U 0.36 U 037U 039 U
SvVOC Benzo(b+k)fluoranthene mg/Kg - - - - - - - - - - - -
SvVOC Benzo(g,h,i)perylene mg/Kg - -- 0.36 U 037U 037U 0.39 U 038U 037U 0.36 U 0.36 U 037U 039 U
SvOoC Benzo(k)fluoranthene mg/Kg 23 2,300 0.36 U 037U 037U 0.39 U 038U 037U 0.36 U 0.36 U 037U 039 U
SvOoC Chrysene mg/Kg 230 23,000 0.36 U 037U 037U 0.39 U 038U 037U 0.36 U 0.36 U 037U 039 U
SvOoC Dibenzofuran mg/Kg 1,700 17,000 0.36 U 037U 037U 0.39 U 038U 037U 0.36 U 0.36 U 037U 039 U
SvOoC Fluoranthene mg/Kg 24,000 240,000 0.36 U 037U 037U 0.39 U 038U 037U 0.021J 0.36 U 037U 039 U
SvOoC Fluorene mg/Kg 26,000 260,000 0.36 U 037U 037U 0.39 U 038U 037U 0.36 U 0.36 U 037U 039 U
SvOoC Indeno(1,2,3-cd)pyrene mg/Kg 2.3 230 0.36 U 037U 037U 0.39 U 038U 037U 0.36 U 0.36 U 037U 039 U
SvOoC Naphthalene mg/Kg 210 2,100 0.36 U 037U 037U 0.39 U 038U 037U 0.36 U 0.36 U 037U 039 U
SvOoC Pentachlorophenol mg/Kg 10 1,000 18U 18U 18U 19U 19U 19U 18U 18U 19U 19U
SvOoC Phenanthrene mg/Kg - -- 0.36 U 037U 037U 0.39 U 038U 037U 0.36 U 0.36 U 037U 039 U
SvOoC Phenol mg/Kg 100,000 100,000 0.36 U 037U 037U 0.39 U 038U 037U 0.36 U 0.36 U 037U 039 U
SvOoC Pyrene mg/Kg 32,000 320,000 0.36 U 037U 037U 0.39 U 038U 037U 0.019 U 0.36 U 037U 039 U
SvOC Total Carcinogens mg/Kg - - - - - - - - - - - -
TPH Creosote mg/Kg - -- - - - - - - - - - -
TPH Diesel mg/Kg - -- - - - - - - - - - -
TPH Heavy Oil mg/Kg - -- - - - - - - - - - -
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TABLE 3

Unsaturated Subsurface Soil (5 and 7.5 feet bgs) Detections
Screened to EPA Region 6 Screening Levels and Hot Spot Levels
Former Koppers Wood-Treating Site, Wauna, Oregon

Station ID: SB-06 SB-06 SB-07 SB-07 SB-08 SB-08 SB-09 SB-09 SB-10 SB-10
Sample ID: SB06-2.0 SB06-4.0 SB07-2.0 SB07-4.0 SB08-2.0 SB08-4.0 SB09-2.0 SB09-4.0 SB10-2.0 SB10-4.0
QAQC Type: N N N N N N N N N N
Depth (ft bgs): 2.0 4.0 2.0 4.0 2.0 4.0 2.0 4.0 2.0 4.0
Date Collected: 11/28/01 11/28/01 11/28/01 11/28/01 11/28/01 11/28/01 11/28/01 11/28/01 11/28/01 11/28/01
Industrial
Chemical Screening Hot Spot
Group Parameter Units  Level Level
vocC 1,2,4-Trimethylbenzene mg/Kg 170 1,700 - - - - - - - - - -
vocC 1,3,5-Trimethylbenzene mg/Kg 70 700 - - - - - - - - - -
VvOC Benzene mg/Kg 1.5 150 - - - - - - - - - -
voC Chlorobenzene mg/Kg 460 4,600 - - - - - - - - - -
vocC Chloroform mg/Kg 0.52 52 - - - - - - - - - -
voC Ethylbenzene mg/Kg 230 2,300 - - - - - - - - - -
voC Isopropylbenzene mg/Kg - -- - - - - - - - - - -
voC m,p-Xylene mg/Kg 210 2,100 - - - - - - - - - -
vocC Methylene Chloride mg/Kg 21 2,100 - - - - - - - - - -
vVOoC n-Propylbenzene mg/Kg 240 2,400 - - - - - - - - - -
VvOC o-Xylene mg/Kg 280 2,800 - - - - - - - - - -
vOoC p-Isopropyltoluene mg/Kg - -- - - - - - - - - - -
vocC sec-Butylbenzene mg/Kg 220 2,200 - - - - - - - - - -
VOC Styrene mg/Kg 1,700 17,000 - - - - - - - - - -
VOC Toluene mg/Kg 520 5,200 - - - - - - - - - -
voC Trichloroethylene mg/Kg  0.092 9.2 - - - - - - - - - -
VOC Xylene(total) mg/Kg - -- - - - - - - - - - -
Notes:

= - Analyte found

B - Analyte detected in blank

SVOC - Semivolatile organic compounds
CONYV - General chemistry

D - Sample was diluted by laboratory

FD - Field duplicate

J - Estimated result

M -DISS - Dissolved metals

M - TOTAL AVS = Total metals (acid volatile sulfides)

M - TOTAL = Total metals
N - Primary sample
TPH - Total petroleum hydrocarbons

U - Analyte not found at the listed detection limit

VOC - Volatile organic compounds

Lowest industrial soil screening level from EPA Region 6 Human Health

Medium-Specific Screening Levels 2008

Shading indicates detected concentration exceeds hot spot level.
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TABLE 4

Saturated SubsurfaceSoil Detections Screened to EPA Region 6

Screening Levels and Hot Spot Levels
Former Koppers Wood-Treating Site, Wauna, Oregon

Station ID: B-10C B-11C B-12D B-13C B-14C B-15C B-16D B-17C B-19E B-1C
Sample ID: B-10C B-11C B-12D B-13C B-14C B-15C B-16D B-17C B-19E B-1C
QAQC Type: N N N N N N N FD N N
Depth (ft bgs): 7.5 7.5 10 7.5 7.5 7.5 10 7.5 12.5 7.5
Date Collected: 08/25/98 08/25/98 08/25/98 08/25/98 08/25/98 08/25/98 08/25/98 08/25/98 08/26/98 08/24/98
Industrial
Chemical Screening Hot Spot
Group Parameter Units Level Level
M-TOTAL  Arsenic mg/Kg 1.8 180 20U 20U 20U 20U 20U 20U 20U 20U 20U 20U
M-TOTAL  Chromium mg/Kg 450 45,000 20U 20U 20U 20U 20U 20U 20U 20U 20U 230 =
SvOoC Acenaphthene mg/Kg 33,000 330,000 0.65 = 17 = 20 = - -- - 103 = -- - 120 =
SvVOC Acenaphthylene mg/Kg -- -- 4.1 = 3.7 = 38 = - - - 55 = - - 490 =
SvOoC Anthracene mg/Kg 100,000 100,000 20 = 2.7 = 9.6 = - -- - 66 = -- - 15,000 =
SvOC Benzo(a)anthracene mg/Kg 2.3 230 0.10 UC 14 = 33= - - - 19 = - - 3,330 =
SvVOC Benzo(a)pyrene mg/Kg 0.23 23 0.10 U 031 = 1.7 = - - - 1.2 = - - 120 =
SvVOC Benzo(b+k)fluoranthene mg/Kg -- - 0.10 U 0.89 = 23 = - - - 6.3 = - - 340 =
SvVOC Benzo(g,h,i)perylene mg/Kg -- - 0.16 = 0.17 = 0.30 = - - - 0.93 = - - 88 =
SvOoC Chrysene mg/Kg 230 2,300 13= 12= 24 = - -- - 16 = -- - 2,200 =
SvOoC Fluoranthene mg/Kg 24,000 240,000 33 = 7.7 = 18 = - -- - 126 = -- - 1,100 =
SvOoC Fluorene mg/Kg 26,000 260,000 54 = 11 = 25 = - -- - 138 = -- - 1,600 =
SvVOC Indeno(1,2,3-cd)pyrene mg/Kg 2.3 230 0.10 U 0.10 U 0.10U - - - 2.7 = - - 140 =
SvOoC Naphthalene mg/Kg 210 2,100 53 = 123 = 147 = - -- - 144 = -- -- 470 =
SvOC Pentachlorophenol mg/Kg 10 1,000 10U 17 = 23 = - - - 1.0U - -- 20U
SvVOC Phenanthrene mg/Kg -- -- 0.10 UC 23 = 56 = - - - 108 = - - 2,600 =
SvOoC Pyrene mg/Kg 32,000 320,000 25= 6.5 = 14 = - -- - 110 = -- - 1,000 =
SvVOC Total Carcinogens mg/Kg -- -- 13= 3.8 = 9.7 = - - - 45 = - - 6,130 =
TPH Creosote mg/Kg - -- 200 = 810 = 1,250 = 170 190 20U 3,600 = 20U 20U 34,000 =
VOC Ethylbenzene mg/Kg 230 2,300 - - - - - - - - - 0.13 =
VOC Toluene mg/Kg 520 5,200 - - - - - - - - - 0.16 =
VOC Xylene(total) mg/Kg -- -- -- -- -- -- -- -- -- -- -- 0.17 =
Notes:

= - Analyte found

B - Analyte detected in blank

SVOC - Semivolatile organic compounds

CONYV - General chemistry

D - Sample was diluted by laboratory

FD - Field duplicate

J - Estimated result

M -DISS - Dissolved metals

M - TOTAL AVS = Total metals (acid volatile sulfides)

M - TOTAL = Total metals

N - Primary sample

TPH - Total petroleum hydrocarbons

U - Analyte not found at the listed detection limit

VOC - Volatile organic compounds

Lowest industrial soil screening level from EPA Region 6 Human Health
Medium-Specific Screening Levels 2008

Shading indicates detected concentration exceeds hot spot level.
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TABLE 4

Saturated SubsurfaceSoil Detections Screened to EPA Region 6

Screening Levels and Hot Spot Levels
Former Koppers Wood-Treating Site, Wauna, Oregon

Station ID: B-1D B-20C B-21E B-21E B-22E B-23E B-26D B-2D B-30D B-3D
Sample ID: B-1D B-20C B-21E B-21E B-22E B-23E B-26D B-2D B-30D B-3D
QAQC Type: FD N N FD N N N N N N
Depth (ft bgs): 10 7.5 12,5 12.5 12.5 12.5 10 10 10 10
Date Collected: 08/24/98 08/26/98 08/26/98 08/26/98 08/26/98 08/26/98 08/27/98 08/24/98 08/27/98 08/24/98
Industrial
Chemical Screening Hot Spot
Group Parameter Units Level Level
M-TOTAL  Arsenic mg/Kg 1.8 180 20U 20U -- 20U 20U 20U 20U 20U 20U 158 =
M-TOTAL  Chromium mg/Kg 450 45,000 20U 20U -- 20U 20U 20U 20U 20U 20U 20U
SvOoC Acenaphthene mg/Kg 33,000 330,000 0.10U 010U -- 35= 122 = 13= - 0.10U - 140 =
SvVOC Acenaphthylene mg/Kg -- - 0.10 U 0.10U -- 133 = 6.5 = 2.4 = - 0.10 U - 160 =
SvOoC Anthracene mg/Kg 100,000 100,000 0.10U 0.23 = -- 240 = 20 = 19 = - 0.10U - 30 =
SvOC Benzo(a)anthracene mg/Kg 2.3 230 0.10 U 0.10 U -- 0.10 UC 12 = 0.10 U - 0.10U - 25 =
SvVOC Benzo(a)pyrene mg/Kg 0.23 23 0.10 U 0.10U -- 0.54 = 15= 0.10 U - 0.10U - 8.8 =
SvVOC Benzo(b+k)fluoranthene mg/Kg -- - 0.10 U 0.10U -- 4.0 = 22 = 0.10 U - 0.10U - 16 =
SvVOC Benzo(g,h,i)perylene mg/Kg -- - 0.10 U 0.10U -- 0.10 U 0.10 U 0.10 U - 0.10 U - 1.6 =
SvOoC Chrysene mg/Kg 230 2,300 0.10U 010U -- 14 = 7.1 = 0.10U - 0.10U - 18 =
SvOoC Fluoranthene mg/Kg 24,000 240,000 0.10U 0.15 = -- 65 = 78 = 0.10U - 0.10U - 130 =
SvOoC Fluorene mg/Kg 26,000 260,000 0.10U 0.27 = -- 100 = 99 = 16 = - 0.10U - 120 =
SvOoC Indeno(1,2,3-cd)pyrene mg/Kg 2.3 230 0.10U 0.10U -- 0.10U 0.69 = 0.31 = - 0.10U - 38 =
SvOoC Naphthalene mg/Kg 210 2,100 0.10 U 0.66 = -- 219 = 145 = 85 = - 0.10U - 340 =
SvOC Pentachlorophenol mg/Kg 10 1,000 10U 1.0U - 30 = 10U 10U - 1.0U - 110 =
SvVOC Phenanthrene mg/Kg - -- 0.10U 0.10 UC -- 0.10 UC 172 = 0.10 UC - 0.10U - 320 =
SvOoC Pyrene mg/Kg 32,000 320,000 0.10U 0.18 = -- 40 = 58 = 0.10U - 010U - 120 =
SvVOC Total Carcinogens mg/Kg -- -- 0.10 U 0.10U -- 19 = 23 = 031 = - 0.10U - 72 =
TPH Creosote mg/Kg - -- 20U 20U 1,900 = - 1,300 = 30 = - 20U - 2,400 =
VOC Ethylbenzene mg/Kg 230 2,300 0.050 U -- -- - - - - -- - --
VOC Toluene mg/Kg 520 5,200 0.050 U -- -- - - - - -- - --
VOC Xylene(total) mg/Kg -- -- 0.050 U -- -- -- -- -- -- -- -- --
Notes:

= - Analyte found

B - Analyte detected in blank

SVOC - Semivolatile organic compounds

CONYV - General chemistry

D - Sample was diluted by laboratory

FD - Field duplicate

J - Estimated result

M -DISS - Dissolved metals

M - TOTAL AVS = Total metals (acid volatile sulfides)

M - TOTAL = Total metals

N - Primary sample

TPH - Total petroleum hydrocarbons

U - Analyte not found at the listed detection limit

VOC - Volatile organic compounds

Lowest industrial soil screening level from EPA Region 6 Human Health
Medium-Specific Screening Levels 2008

Shading indicates detected concentration exceeds hot spot level.
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TABLE 4

Saturated SubsurfaceSoil Detections Screened to EPA Region 6
Screening Levels and Hot Spot Levels

Former Koppers Wood-Treating Site, Wauna, Oregon

Station ID: B-3E B-4C B-4C B-4D B-5D B-6D B-7C B-8D B-9D
Sample ID: B-3E B-4C B-4C B-4D B-5D B-6D B-7C B-8D B-9D
QAQC Type: N N FD N N N FD N N
Depth (ft bgs): 12.5 7.5 7.5 10 10 10 7.5 10 10
Date Collected: 08/24/98 08/24/98 08/24/98 08/24/98 08/24/98 08/24/98 08/25/98 08/25/98 08/25/98
Industrial
Chemical Screening Hot Spot
Group Parameter Units Level Level
M-TOTAL  Arsenic mg/Kg 1.8 180 20U -- 177 = 57 = 20U 20U 20U 20U 20U
M-TOTAL  Chromium mg/Kg 450 45,000 20U -- 377 = 20U 20U 20U 20U 20U 20U
SvOoC Acenaphthene mg/Kg 33,000 330,000 0.10U 10 = -- 10 = 0.10U 0.10U 2.7 = 12= 0.10U
SvOoC Acenaphthylene mg/Kg - -- 0.10U 154 = -- 20= 0.10U 0.10U 52 = 0.26 = 0.73 =
SvOoC Anthracene mg/Kg 100,000 100,000 0.10U 36 = -- 34 = 0.10U 0.10U 7.7 = 0.10U 0.10U
SvOoC Benzo(a)anthracene mg/Kg 2.3 230 0.10U 34 = -- 0.20 UC 0.10 UC 0.10U 4.1 = 0.10 UC 0.10 UC
SvOoC Benzo(a)pyrene mg/Kg 0.23 23 0.10U 14 = -- 3.8 = 0.10U 0.10U 0.30 = 0.10U 0.10U
SvVOC Benzo(b+k)fluoranthene mg/Kg -- - 0.10 U 7.8 = -- 32= 0.48 = 0.10 U 14 = 0.81 = 0.34 =
SvVOC Benzo(g,h,i)perylene mg/Kg -- - 0.10 U 0.40 U -- 0.20 U 20 = 0.10 U 0.10U 0.10 U 0.10 U
SvOoC Chrysene mg/Kg 230 2,300 0.10U 14 = -- 85 = 12= 0.10U 24 = 12= 11=
SvOoC Fluoranthene mg/Kg 24,000 240,000 0.10U 90 = -- 18 = 0.10U 0.10U 17 = 0.10U 0.10U
SvOoC Fluorene mg/Kg 26,000 260,000 0.10U 110 = -- 43 = 0.10U 0.10U 21 = 0.10U 0.10U
SvOoC Indeno(1,2,3-cd)pyrene mg/Kg 2.3 230 0.10U 0.76 = -- 0.20 U 0.45 = 0.10U 0.10U 0.23 = 0.54 =
SvOoC Naphthalene mg/Kg 210 2,100 0.10U 390 = -- 25 = 85 = 0.10U 220 = 26 = 4.6 =
SvOC Pentachlorophenol mg/Kg 10 1,000 10U 91 = -- 20U 10U 10U 8.2 = 10U 10U
SvVOC Phenanthrene mg/Kg - -- 0.10U 250 = -- 0.20 U 0.10U 0.10U 46 = 0.10U 0.10U
SvOoC Pyrene mg/Kg 32,000 320,000 0.10U 73 = -- 12 = 0.10U 0.10U 14 = 0.10U 0.10U
SvVOC Total Carcinogens mg/Kg -- -- 0.10 U 58 = -- 16 = 21= 0.10 U 8.2 = 22 = 20 =
TPH Creosote mg/Kg - -- 200 U -- 3,800 = 120 = 200 U 200 U 590 = 130 = 200 U
VOC Ethylbenzene mg/Kg 230 2,300 - -- -- - - - -- - -
VOC Toluene mg/Kg 520 5,200 - -- -- - - - -- - -
VOC Xylene(total) mg/Kg -- -- -- -- -- -- -- -- -- -- --
Notes:

= - Analyte found

B - Analyte detected in blank

SVOC - Semivolatile organic compounds

CONYV - General chemistry

D - Sample was diluted by laboratory

FD - Field duplicate

J - Estimated result

M -DISS - Dissolved metals

M - TOTAL AVS = Total metals (acid volatile sulfides)

M - TOTAL = Total metals

N - Primary sample

TPH - Total petroleum hydrocarbons

U - Analyte not found at the listed detection limit

VOC - Volatile organic compounds

Lowest industrial soil screening level from EPA Region 6 Human Health
Medium-Specific Screening Levels 2008

Shading indicates detected concentration exceeds hot spot level.
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TABLES

Perched Water-Bearing Zone Groundwater Detections
Former Koppers Wood-Treating Site, Wauna, Oregon

Station ID: PMW-01 PMW-01 PMW-01 PMW-01 PMW-01 PMW-01
Sample ID: PMW1WO0 PMW1-GW-101001 PMW-1-013002-0 PMW-01-W-53002-0 PMW-01-092302-0 PMWO010715030
QAQC Type: N N N N N N
Date Collected: 05/09/01 10/10/01 01/30/02 05/30/02 09/23/02 07/15/03
Oregon
Chemical Level II-
Group Parameter Units SW
CONV Alkalinity as CaCO3 mg CaCO3/L - 156 = 202 = 170 = - - -
CONV Nitrate as N mg/L as N - 0.030 U 0.10 U 0.10 U - - -
CONV Sulfate mg/L - 22 = 34 = 36 = - - —
DIOXIN 1,2,3,4,6,7,8-HpCDD mg/L - - - - - - -
DIOXIN 1,2,3,4,7,8-HXCDD mg/L - - - - - - -
DIOXIN 1,2,3,6,7,8-HXCDD mg/L - - - - - - -
DIOXIN 1,2,3,7,8,9-HXCDD mg/L - - - - - - -
DIOXIN 1,2,3,7,8-PeCDD mg/L - - - - - - -
DIOXIN 2,3,7,8-TCDD mg/L -- - - — - - -
DIOXIN HpCDDs (total) mg/L - - - - - - -
DIOXIN OCDD mg/L -- - - - - - -
DIOXIN TEQ mg/L -- - - - - - -
FURAN 1,2,3,4,6,7,8-HpCDF mg/L - - - - - - -
FURAN 1,2,3,4,7,8,9-HpCDF mg/L - - - - - - -
FURAN 1,2,3,4,7,8-HxCDF mg/L - - - - - - -
FURAN 1,2,3,6,7,8-HxCDF mg/L - - - - - - -
FURAN 1,2,3,7,8,9-HxCDF mg/L - - - - - - -
FURAN 1,2,3,7,8-PeCDF mg/L - - - - - - -
FURAN 2,3,4,6,7,8-HxCDF mg/L - - - - - - -
FURAN 2,3,4,7,8-PeCDF mg/L - - - - - - -
FURAN 2,3,7,8-TCDF mg/L - - - - - - -
FURAN HpCDFs (total) mg/L - -- - - - - -
FURAN HXCDFs (total) mg/L - -- - - - - -
FURAN OCDF mg/L -- - - - - - -
GAS Carbon Dioxide mg/L - 20 = -- 90 = - - -
GAS Methane mg/L - 0.015 U - 23 = - - -
M-DISS Arsenic mg/L 0.15 - 0.010 U 0.010 U - - —
M-DISS Chromium mg/L - - 0.010 U 0.010 U - - —
M-DISS Iron mg/L 1.0 0.33 = 16 = 6.4 = - -- -
M-DISS Zinc mg/L 0.12 - 0.020 U 0.020 U - - -
M-TOTAL  Arsenic mg/L 0.15 0.0090 U 0.014 = 0.010 U - - -
M-TOTAL  Chromium mg/L - 0.0010 U 0.010 U 0.010 U - - -
M-TOTAL  Chromium, Hexavalent mg/L 0.011 0.0050 B 0.0010 U 0.0010 U - - -
M-TOTAL  Copper mg/L 0.0090 0.0035 = 0.010 U 0.010 U - - -
M-TOTAL Iron mg/L 1.0 6.5 = 24 = 6.0 = - -- -
M-TOTAL Iron (Ferrous) mg/L 1.0 - 26 = 0.50 U - - —
M-TOTAL  Zinc mg/L 0.12 0.045 = 0.049 = 0.021 = - - -
SvOoC 2,4,5-Trichlorophenol mg/L - 0.050 U 0.047 U 0.051 U - - 0.049 U
SvoC 2,4-Dichlorophenol mg/L 3.7 0.010 U 0.0095 U 0.010 U - - 0.0098 U
SvoC 2,4-Dimethylphenol mg/L 0.042 0.010 U 0.0095 U 0.010 U - - 0.0098 U
SvOoC 2,4-Dinitrophenol mg/L - 0.050 U 0.047 U 0.051 R - - 0.049 U
SvoC 2,6-Dinitrotoluene mg/L 0.23 0.010 U 0.0095 U 0.010 U - - 0.0098 U
SvVoC 2-Methylnaphthalene mg/L - 0.0042 J 0.0095 U 0.010 U 0.0097 0.010 4.60E-06 J
SvoC 2-Methylphenol mg/L 0.013 0.010 U 0.0095 U 0.010 U - - 0.0098 U
SvOoC 3,3"-Dichlorobenzidine mg/L - 0.020 U 0.019 U 0.021 U - - 0.020 U
SvOoC 4,6-Dinitro-2-methylphenol mg/L - 0.050 U 0.047 U 0.051 U - - 0.049 U
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TABLES
Perched Water-Bearing Zone Groundwater Detections
Former Koppers Wood-Treating Site, Wauna, Oregon

Station ID: PMW-01 PMW-01 PMW-01 PMW-01 PMW-01 PMW-01
Sample ID: PMW1WO0 PMW1-GW-101001 PMW-1-013002-0 PMW-01-W-53002-0 PMW-01-092302-0 PMWO010715030
QAQC Type: N N N N N N
Date Collected: 05/09/01 10/10/01 01/30/02 05/30/02 09/23/02 07/15/03
Oregon
Chemical Level II-
Group Parameter Units SW
SvoC 4-Methylphenol mg/L - 0.0032 J 0.0095 U 0.010 U - - 0.0098 U
SvOC 4-Nitroaniline mg/L - 0.050 U 0.047 U 0.051 U - - 0.049 U
SvoC Acenaphthene mg/L 0.52 0.0036 J 0.0095 U 0.010 U 0.0097 U 0.010 U 2.19E-05 J
SvoC Acenaphthylene mg/L - 0.010 U 0.0095 U 0.010 U 0.0097 U 0.010 U 4.60E-06 J
SvoC Aniline mg/L - 0.010 U - - - - 0.0098 U
SvoC Anthracene mg/L 0.013 0.010 U 0.0095 U 0.010 U 0.0097 U 0.010 U 3.74E-05 =
SvOC Benzo(a)anthracene mg/L 2.70E-05 0.010 U 0.0095 U 0.010 U 0.0097 U 0.010 U 4.97E-05 =
SvOoC Benzo(a)pyrene mg/L 1.40E-05 0.010 U 6.71E-04 J 0.010 U 0.0097 U 0.010 U 2.90E-05 =
SvOoC Benzo(b)fluoranthene mg/L - 0.010 U 0.0095 U 0.010 U 0.0097 U 0.010 U 3.00E-05 =
SvOoC Benzo(g,h,i)perylene mg/L - 0.010 U 0.0095 U 0.010 U 0.0097 U 0.010 U 1.47E-05J
SvOoC Benzo(k)fluoranthene mg/L - 0.010 U 0.0095 U 0.010 U 0.0097 U 0.010 U 2.89E-05 =
SvoC Benzoic Acid mg/L 0.042 0.0058 J 0.047 U 0.051 U - - 0.049 U
SvoC bis(2-Ethylhexyl)phthalate mg/L 0.0030 0.010 U 0.0095 U 0.010 U - - 0.0062 J
SvoC Butyl benzyl phthalate mg/L 0.019 0.010 U 0.0095 U 0.010 U - - 0.0098 U
SvOoC Carbazole mg/L - -- - 0.010 U - - -
SvoC Chrysene mg/L - 0.010 U 0.0095 UJ 0.010 U 0.0097 U 0.010 U 5.44E-05 =
SvOoC Dibenz(a,h)anthracene mg/L - 0.010 U 0.0095 U 0.010 U 0.0097 U 0.010 U 8.10E-06 J
SvoC Dibenzofuran mg/L 0.0037 0.0016 J 0.0095 U 0.010 U 0.0097 U 0.010 U 0.0098 U
SvoC Di-n-butylphthalate mg/L 0.035 0.010 U 8.13E-04 J 0.010 U - - 0.0098 U
SvoC Di-n-octylphthalate mg/L 0.71 0.010 U 0.0095 U 0.010 U - - 0.0098 U
SvoC Fluoranthene mg/L 0.0062 0.010 U 0.0095 U 0.010 U 0.0097 U 0.010 U 2.06E-04 =
SvoC Fluorene mg/L 0.0039 0.0015 J 0.0095 U 0.010 U 0.0097 U 0.010 U 7.84E-05 =
SvOoC Hexachlorocyclopentadiene mg/L 0.0052 0.010 U 0.0095 U 0.010 U -- -- 0.0098 U
SvOC Hexachloroethane mg/L 0.54 0.010 U 0.0095 U 0.010 U - - 0.0098 U
SvOoC Indeno(1,2,3-cd)pyrene mg/L - 0.010 U 0.0095 U 0.010 U 0.0097 U 0.010 U 1.33E-05J
SvoC Naphthalene mg/L 0.62 0.034 = 0.0095 U 0.010 U 0.0097 U 0.010 U 4.20E-05 =
SvOoC Pentachlorophenol mg/L 0.015 0.050 U 0.047 U 0.051 U 0.048 U 0.052 U 0.049 U
SvoC Phenanthrene mg/L 0.0063 0.010 U 0.0095 U 0.010 U 0.0097 U 0.010 U 2.46E-05 J
SvoC Phenol mg/L 0.11 0.010 U 0.0095 U 0.010 U - - 0.0098 U
SvoC Pyrene mg/L - 0.010 U 0.0095 U 0.010 U 0.0097 U 0.010 U 1.75E-04 =
TPH Diesel mg/L - -- - - - - -
TPH Diesel Range Organics (C12-C24) mg/L - - - - - - -
TPH Gasoline mg/L - 0.35 = - - - - -
TPH_SG Diesel Range Organics (C12-C24) mg/L - - - - - - -
VvOC 1,1-Dichloroethene mg/L 0.025 0.0010 U 0.0010 U 3.00E-04 U - 0.0010 U 5.00E-04 U
vOC 1,2,4-Trimethylbenzene mg/L - 4.90E-04 J 0.0010 U 3.00E-04 U 5.00E-04 U 0.0010 U 5.00E-04 U
vOC 1,3,5-Trimethylbenzene mg/L - 1.80E-04 J 0.0010 U 3.00E-04 U 5.00E-04 U 0.0010 U 5.00E-04 U
VvOC Benzene mg/L 0.13 0.0010 U 0.0010 U 3.00E-04 U 5.00E-04 U 0.0010 U 5.00E-04 U
vOC Bromomethane mg/L - 3.00E-04 J 0.0010 U 3.00E-04 U - 0.0010 U 5.00E-04 U
VvOC Ethylbenzene mg/L 0.0073 2.10E-04 J 0.0010 U 3.00E-04 U 5.00E-04 U 0.0010 U 5.00E-04 U
vOC Isopropylbenzene mg/L - 0.0010 U 0.0010 U 3.00E-04 U - 0.0010 U 5.00E-04 U
VvOC m,p-Xylene mg/L - 3.20E-04 J 0.0020 U 6.00E-04 U 0.0010 U 0.0020 U 0.0020 U
vOC n-Propylbenzene mg/L - 0.0010 U 0.0010 U 3.00E-04 U - 0.0010 U 5.00E-04 U
VvOC o-Xylene mg/L - 2.00E-04 J 0.0010 U 3.00E-04 U - 0.0010 U 5.00E-04 U
vOoC p-Isopropyltoluene mg/L - 0.0010 U 0.0010 U 3.00E-04 U - 0.0010 U 5.00E-04 U
vOoC sec-Butylbenzene mg/L - 0.0010 U 0.0010 U 3.00E-04 U - 0.0010 U 5.00E-04 U
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TABLES

Perched Water-Bearing Zone Groundwater Detections

Former Koppers Wood-Treating Site, Wauna, Oregon

Station ID: PMW-01 PMW-01 PMW-01 PMW-01 PMW-01 PMW-01

Sample ID: PMW1WO0 PMW1-GW-101001 PMW-1-013002-0 PMW-01-W-53002-0 PMW-01-092302-0 PMWO010715030

QAQC Type: N N N N N N

Date Collected: 05/09/01 10/10/01 01/30/02 05/30/02 09/23/02 07/15/03
Oregon

Chemical Level II-

Group Parameter Units SW

vOC Styrene mg/L - 0.0010 U 0.0010 U 3.00E-04 U - 0.0010 U -

vOoC Tetrachloroethylene mg/L 0.84 0.0010 U 0.0010 U 3.00E-04 U 5.00E-04 U 0.0010 U 5.00E-04 U

VOC Toluene mg/L 0.0098 3.40E-04 J 0.0010 U 3.00E-04 U - 0.0010 U 5.00E-04 U

Notes:

= - Analyte found

B - Analyte detected in blank

SVOC - Semivolatile organic compounds
CONYV - General chemistry

D - Sample was diluted by laboratory

FD - Field duplicate

J - Estimated result

M -DISS - Dissolved metals

M - TOTAL AVS = Total metals (acid volatile sulfides)
M - TOTAL = Total metals

N - Primary sample

TPH - Total petroleum hydrocarbons

U - Analyte not found at the listed detection limit
VOC - Volatile organic compounds

Shading indicates detected concentration exceeds screening value.
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TABLES

Perched Water-Bearing Zone Groundwater Detections
Former Koppers Wood-Treating Site, Wauna, Oregon

Station ID: PMW-02 PMW-02 PMW-02 PMW-02 PMW-02 PMW-02 PMW-04
Sample ID: PMW2WO0 PMW-02-GW-100801 PMW-2-012902-0 PMW-02-W-52902-0 PMW-02-092302-0 PMW020711030 PMW4-050701-0
QAQC Type: N N N N N N N
Date Collected: 05/09/01 10/08/01 01/29/02 05/29/02 09/23/02 07/11/03 05/07/01
Oregon
Chemical Level II-
Group Parameter Units SW
CONV Alkalinity as CaCO3 mg CaCO3/L -- 24 = 61 = 38 = - - - 108 =
CONV Nitrate as N mg/L as N - 0.030 U 15 = 0.10 U - - - 0.030 U
CONV Sulfate mg/L - 20 = 47 = 11 = - - - 0.18 U
DIOXIN 1,2,3,4,6,7,8-HpCDD mg/L - - - - - - - -
DIOXIN 1,2,3,4,7,8-HXCDD mg/L - - - - - - - -
DIOXIN 1,2,3,6,7,8-HXCDD mg/L - - - - - - - -
DIOXIN 1,2,3,7,8,9-HXCDD mg/L - - - - - - - -
DIOXIN 1,2,3,7,8-PeCDD mg/L - - - - - - - -
DIOXIN 2,3,7,8-TCDD mg/L -- - - - - - - -
DIOXIN HpCDDs (total) mg/L - - - - - - - -
DIOXIN OCDD mg/L -- - - - - - - -
DIOXIN TEQ mg/L -- - - - - - - .
FURAN 1,2,3,4,6,7,8-HpCDF mg/L - - - - - - - -
FURAN 1,2,3,4,7,8,9-HpCDF mg/L - - - - - - - -
FURAN 1,2,3,4,7,8-HxCDF mg/L - - - - - - - -
FURAN 1,2,3,6,7,8-HxCDF mg/L - - - - - - - -
FURAN 1,2,3,7,8,9-HxCDF mg/L - - - - - - - -
FURAN 1,2,3,7,8-PeCDF mg/L - - - - - - - -
FURAN 2,3,4,6,7,8-HxCDF mg/L - - - - - - - -
FURAN 2,3,4,7,8-PeCDF mg/L - - - - - - - -
FURAN 2,3,7,8-TCDF mg/L - - - - - - - -
FURAN HpCDFs (total) mg/L - -- -- - - - - -
FURAN HXCDFs (total) mg/L - -- -- - - - - -
FURAN OCDF mg/L -- - - = - - - .
GAS Carbon Dioxide mg/L - 12= 132 = 49 = - - - -
GAS Methane mg/L - 0.016 U 19= 0.38 = - - - -
M-DISS Arsenic mg/L 0.15 - 0.078 = 0.12 = - - - -
M-DISS Chromium mg/L - - 0.010 U 0.014 = - - - -
M-DISS Iron mg/L 1.0 0.75 = 14 = 3.7 = - - - 26 =
M-DISS Zinc mg/L 0.12 - 0.020 U 0.020 U - - - -
M-TOTAL  Arsenic mg/L 0.15 0.13 = 0.080 = 0.13 = - - - 0.0090 U
M-TOTAL  Chromium mg/L - 0.023 = 0.018 = 0.022 = - - - 0.0010 U
M-TOTAL  Chromium, Hexavalent mg/L 0.011 0.26 B 0.0010 U 0.0010 U - - - 10U
M-TOTAL  Copper mg/L 0.0090 0.0031 = 0.010 U 0.010 U - - - 0.0012 =
M-TOTAL  Iron mg/L 1.0 1.6 = 14 = 4.4 = - - - 34 =
M-TOTAL  Iron (Ferrous) mg/L 1.0 -- 9.7 = 25= - - - -
M-TOTAL  Zinc mg/L 0.12 0.0088 = 0.022 = 0.020 U - - - 0.0020 U
SvOoC 2,4,5-Trichlorophenol mg/L - 0.050 U 1.0U 0.049 U - - 0.048 U 0.050 U
SvoC 2,4-Dichlorophenol mg/L 3.7 0.010 U 021U 0.0097 U - - 0.0097 U 0.010 U
SvoC 2,4-Dimethylphenol mg/L 0.042 0.010 U 021U 0.0097 U - - 0.0044 J 0.010 U
SvOoC 2,4-Dinitrophenol mg/L - 0.050 U 1.0U 0.049 R - - 0.048 U 0.050 U
SvoC 2,6-Dinitrotoluene mg/L 0.23 0.010 U 021U 0.0097 U - - 9.77E-04 J 0.010 U
SvOoC 2-Methylnaphthalene mg/L - 0.14 D 0.27 = 0.21 = 0.13 0.16 0.11 = 0.010 U
SvoC 2-Methylphenol mg/L 0.013 0.010 U 021U 0.0097 U - - 0.0097 U 0.010 U
SvoC 3,3"-Dichlorobenzidine mg/L - 0.020 U 0.42 U 0.019 U - - 0.019 U 0.020 U
SvOoC 4,6-Dinitro-2-methylphenol mg/L - 0.050 U 1.0U 0.049 U - - 0.012J 0.050 U
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TABLES
Perched Water-Bearing Zone Groundwater Detections
Former Koppers Wood-Treating Site, Wauna, Oregon

Station ID: PMW-02 PMW-02 PMW-02 PMW-02 PMW-02 PMW-02 PMW-04
Sample ID: PMW2WO0 PMW-02-GW-100801 PMW-2-012902-0 PMW-02-W-52902-0 PMW-02-092302-0 PMW020711030 PMW4-050701-0
QAQC Type: N N N N N N N
Date Collected: 05/09/01 10/08/01 01/29/02 05/29/02 09/23/02 07/11/03 05/07/01
Oregon
Chemical Level II-
Group Parameter Units SW
SvoC 4-Methylphenol mg/L - 0.010 U 021U 0.0097 U - - 0.19 U 0.010 U
SvOC 4-Nitroaniline mg/L - 0.050 U 1.0U 0.049 U - - 0.97 U 0.050 U
SvOoC Acenaphthene mg/L 0.52 0.19 D 0.44 = 0.34 = 0.28 = 0.30 = 0.28 = 0.010 U
SvoC Acenaphthylene mg/L - 0.0045 J 021U 0.0075 J 0.0085 J 0.0091 J 0.011 = 0.010 U
SvoC Aniline mg/L - 0.010 U - - - - 0.0072 J 0.010 U
SvoC Anthracene mg/L 0.013 0.011 = 021U 0.016 = 0.015 = 0.019 = 0.017 = 0.010 U
SvOC Benzo(a)anthracene mg/L 2.70E-05 0.0012 J 021U 0.0013J 0.0014 J 0.0022 J 0.0021 = 0.010 U
SvoC Benzo(a)pyrene mg/L 1.40E-05 0.010 U 021U 0.0097 U 0.0095 U 0.0098 U 6.38E-04 = 0.010 U
SvOoC Benzo(b)fluoranthene mg/L - 0.010 U 021U 0.0097 U 0.0095 U 0.0098 U 6.93E-04 = 0.010 U
SvOoC Benzo(g,h,i)perylene mg/L - 0.010 U 021U 0.0097 U 0.0095 U 0.0098 U 1.51E-04 J 0.010 U
SvOoC Benzo(k)fluoranthene mg/L - 0.010 U 021U 0.0097 U 0.0095 U 0.0098 U 5.18E-04 = 0.010 U
SvoC Benzoic Acid mg/L 0.042 0.050 U 10U 0.049 U - - 0.048 U 0.050 U
SvoC bis(2-Ethylhexyl)phthalate mg/L 0.0030 0.010 U 021U 0.0097 U - - 0.0097 U 0.010 U
SvoC Butyl benzyl phthalate mg/L 0.019 0.010 U 021U 0.0097 U - - 0.0097 U 0.010 U
SvOoC Carbazole mg/L - -- -- 0.014 = - - - -
SvoC Chrysene mg/L - 0.0015 J 021U 0.0011J 0.0095 U 0.0020 J 0.0018 = 0.010 U
SvOoC Dibenz(a,h)anthracene mg/L - 0.010 U 021U 0.0097 U 0.0095 U 0.0098 U 1.10E-04 J 0.010 U
SvoC Dibenzofuran mg/L 0.0037 0.064 = 0.15J 0.12 = 0.11 = 0.12 = 0.097 = 0.010 U
SvoC Di-n-butylphthalate mg/L 0.035 0.010 U 021U 0.0097 U - - 0.0097 U 0.010 U
SvoC Di-n-octylphthalate mg/L 0.71 0.010 U 021U 0.0097 U - - 0.0097 U 0.010 U
SvoC Fluoranthene mg/L 0.0062 0.018 = 021U 0.015 = 0.016 = 0.016 = 0.017 = 0.010 U
SvoC Fluorene mg/L 0.0039 0.070 = 0.15J 0.13 = 0.13 = 0.13 = 0.12 = 0.010 U
SvOC Hexachlorocyclopentadiene mg/L 0.0052 0.010 U 021U 0.0097 U - - 0.0097 U 0.010 U
SvOC Hexachloroethane mg/L 0.54 0.010 U 021U 0.0097 U - - 0.0097 U 0.010 U
SvOoC Indeno(1,2,3-cd)pyrene mg/L - 0.010 U 021U 0.0097 U 0.0095 U 0.0098 U 1.55E-04 J 0.010 U
SvoC Naphthalene mg/L 0.62 0.35 D 14 = 0.69 = 0.30 = 13 = 0.63 = 0.010 U
SvOC Pentachlorophenol mg/L 0.015 0.12 D 1.0U 0.074 = 0.12 = 0.094 = 0.13 = 0.050 U
SvoC Phenanthrene mg/L 0.0063 0.085 = 0.094 J 0.11 = 0.098 = 0.11 = 0.10 = 0.010 U
SvoC Phenol mg/L 0.11 0.010 U 021U 0.0097 U - - 0.0097 U 0.010 U
SvoC Pyrene mg/L - 0.011 = 021U 0.011 = 0.012 = 0.015 = 0.012 = 0.010 U
TPH Diesel mg/L - 25= -- -- - - - -
TPH Diesel Range Organics (C12-C24) mg/L - -- -- -- - - - -
TPH Gasoline mg/L - 0.89 = -- -- - - - -
TPH_SG Diesel Range Organics (C12-C24) mg/L - -- -- -- - - - -
vOC 1,1-Dichloroethene mg/L 0.025 -- 0.0010 U 3.00E-04 U - 0.0010 U 5.00E-04 U -
vOC 1,2,4-Trimethylbenzene mg/L - -- 0.027 = 0.014 = 0.012 = 0.037 = 0.012 = -
vOC 1,3,5-Trimethylbenzene mg/L - -- 0.0084 = 0.0049 = 0.0037 = 0.014 = 0.0044 = -
VvOC Benzene mg/L 0.13 - 5.00E-04 J 1.20E-04 J 1.20E-04 J 8.30E-04 J 2.60E-04 J -
vOC Bromomethane mg/L - -- 0.0010 U 3.00E-04 U - 0.0010 U 5.00E-04 U -
VvOC Ethylbenzene mg/L 0.0073 - 0.0079 = 0.0028 = 0.0025 = 0.014 = 0.0044 = -
vOC Isopropylbenzene mg/L - -- 0.0018 = 9.20E-04 = - 0.0030 = 0.0011 = -
VvOC m,p-Xylene mg/L - - 0.012 = 0.0044 = 0.0041 = 0.022 = 0.0065 = -
vOC n-Propylbenzene mg/L - -- 9.00E-04 J 5.90E-04 = - 0.0015 = 6.00E-04 = -
VvOC o-Xylene mg/L - - 0.0069 = 0.0016 = - 0.0024 = 9.90E-04 = -
vOoC p-Isopropyltoluene mg/L - -- 0.0017 = 4.70E-04 = - 5.20E-04 J 3.00E-04 J -
vOoC sec-Butylbenzene mg/L - -- 0.0010 U 3.00E-04 U - 1.30E-04 J 5.00E-04 U -
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TABLES

Perched Water-Bearing Zone Groundwater Detections

Former Koppers Wood-Treating Site, Wauna, Oregon

Station ID: PMW-02 PMW-02 PMW-02 PMW-02 PMW-02 PMW-02 PMW-04

Sample ID: PMW2WO0 PMW-02-GW-100801 PMW-2-012902-0 PMW-02-W-52902-0 PMW-02-092302-0 PMW020711030 PMW4-050701-0

QAQC Type: N N N N N N N

Date Collected: 05/09/01 10/08/01 01/29/02 05/29/02 09/23/02 07/11/03 05/07/01
Oregon

Chemical Level II-

Group Parameter Units SW

vOC Styrene mg/L - -- 0.0010 U 3.00E-04 U - 0.0010 U - -

vOoC Tetrachloroethylene mg/L 0.84 -- 0.0010 U 4.70E-04 = 5.30E-04 = 0.0029 = 8.70E-04 = -

VOoC Toluene mg/L 0.0098 - 0.0019 = 3.00E-04 U - 0.0010 U 5.00E-04 U -

Notes:

= - Analyte found

B - Analyte detected in blank

SVOC - Semivolatile organic compounds
CONYV - General chemistry

D - Sample was diluted by laboratory

FD - Field duplicate

J - Estimated result

M -DISS - Dissolved metals

M - TOTAL AVS = Total metals (acid volatile sulfides)
M - TOTAL = Total metals

N - Primary sample

TPH - Total petroleum hydrocarbons

U - Analyte not found at the listed detection limit
VOC - Volatile organic compounds

Shading indicates detected concentration exceeds screening value.
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TABLES

Perched Water-Bearing Zone Groundwater Detections
Former Koppers Wood-Treating Site, Wauna, Oregon

Station ID: PMW-04 PMW-04 PMW-04 PMW-05 PMW-05 PMW-06
Sample ID: PMW4W0507010 PMW4-GW-100901 PMW-4-012802-0 PMW5WO PMW-5-013002-0 PMW6WO
QAQC Type: N N N N N N
Date Collected: 05/07/01 10/09/01 01/28/02 05/09/01 01/30/02 05/09/01
Oregon
Chemical Level II-
Group Parameter Units SW
CONV Alkalinity as CaCO3 mg CaCO3/L -- - 88 = 100 = 82 = 92 = 49 =
CONV Nitrate as N mg/L as N - -- 0.10 U 1.7 = 0.050 B 0.10 U 0.030 U
CONV Sulfate mg/L - -- 1.7 = 33= 40 = 19 = 9.1 =
DIOXIN 1,2,3,4,6,7,8-HpCDD mg/L - - - - - - -
DIOXIN 1,2,3,4,7,8-HxCDD mg/L -- - - - -- -- -
DIOXIN 1,2,3,6,7,8-HxCDD mg/L -- - - - -- -- -
DIOXIN 1,2,3,7,8,9-HxCDD mg/L -- - - - -- -- -
DIOXIN 1,2,3,7,8-PeCDD mg/L -- - - - -- -- -
DIOXIN 2,3,7,8-TCDD mg/L -- - - - -- -- -
DIOXIN HpCDDs (total) mg/L - -- -- -- - - --
DIOXIN OCDD mg/L -- - - - -- -- -
DIOXIN TEQ mg/L -- - - - -- -- -
FURAN 1,2,3,4,6,7,8-HpCDF mg/L - - - - - - -
FURAN 1,2,3,4,7,8,9-HpCDF mg/L - - - - - - -
FURAN 1,2,3,4,7,8-HxCDF mg/L - - - - - - -
FURAN 1,2,3,6,7,8-HxCDF mg/L - - - - - - -
FURAN 1,2,3,7,8,9-HxCDF mg/L - - - - - - -
FURAN 1,2,3,7,8-PeCDF mg/L - - - - - - -
FURAN 2,3,4,6,7,8-HxCDF mg/L - - - - - - -
FURAN 2,3,4,7,8-PeCDF mg/L - - - - - - -
FURAN 2,3,7,8-TCDF mg/L - - - - - - -
FURAN HpCDFs (total) mg/L - -- -- -- - - --
FURAN HXCDFs (total) mg/L - -- -- -- - - --
FURAN OCDF mg/L - - - - - - -
GAS Carbon Dioxide mg/L - 136 113 = 104 = 36 = 98 = 23 =
GAS Methane mg/L - 10 18 = 9.9 = 0.27 = 6.5 = 0.28 =
M-DISS Arsenic mg/L 0.15 -- 0.010 U 0.010 U - 17 = --
M-DISS Chromium mg/L - -- 0.010 U 0.010 U - 0.032 = -
M-DISS Iron mg/L 1.0 -- 23 = 30 = 11 = 26 = 58 =
M-DISS Zinc mg/L 0.12 - 0.020 U 0.020 U - 0.020 U -
M-TOTAL  Arsenic mg/L 0.15 -- 0.011 = 0.010 U 0.97 = 17 = 0.21 =
M-TOTAL  Chromium mg/L - - 0.010 U 0.010 U 0.034 = 0.035 = 0.019 =
M-TOTAL  Chromium, Hexavalent mg/L 0.011 -- 0.0010 U 0.0010 U 0.26 B 0.0010 U 0.26 B
M-TOTAL  Copper mg/L 0.0090 - 0.010 U 0.010 U 0.0031 = 0.010 U 0.0018 =
M-TOTAL  Iron mg/L 1.0 - 26 = 30 = 20 = 26 = 9.9 =
M-TOTAL  Iron (Ferrous) mg/L 1.0 -- 14 = 13 = - 11 = --
M-TOTAL  Zinc mg/L 0.12 - 0.020 U 0.020 U 0.016 = 0.020 U 0.0020 U
SvOoC 2,4,5-Trichlorophenol mg/L - -- 0.048 U 0.048 U 0.050 U 0.018 J 0.050 U
SvoC 2,4-Dichlorophenol mg/L 3.7 - 0.0095 U 0.0097 U 0.010 U 0.0097 U 0.0065 J
SvoC 2,4-Dimethylphenol mg/L 0.042 - 0.0095 U 0.0097 U 0.12D 0.14 = 0.010 U
SvoC 2,4-Dinitrophenol mg/L - - 0.048 J 0.048 R 0.050 U 0.048 R 0.050 U
SvoC 2,6-Dinitrotoluene mg/L 0.23 - 0.0095 U 0.0097 U 0.010 U 0.0097 U 0.010 U
SvOoC 2-Methylnaphthalene mg/L - -- 0.0095 U 0.0097 U 0.83 D 0.63 = 0.010 U
SvoC 2-Methylphenol mg/L 0.013 - 0.0095 U 0.0097 U 0.27 D 0.057 = 0.010 U
SvoC 3,3"-Dichlorobenzidine mg/L - - 0.019 U 0.019 U 0.020 U 0.019 U 0.020 U
SvOoC 4,6-Dinitro-2-methylphenol mg/L - -- 0.048 U 0.048 U 0.050 U 0.048 U 0.050 U
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TABLES

Perched Water-Bearing Zone Groundwater Detections

Former Koppers Wood-Treating Site, Wauna, Oregon

Station ID: PMW-04 PMW-04 PMW-04 PMW-05 PMW-05 PMW-06
Sample ID: PMW4W0507010 PMW4-GW-100901 PMW-4-012802-0 PMW5WO PMW-5-013002-0 PMW6WO
QAQC Type: N N N N N N
Date Collected: 05/07/01 10/09/01 01/28/02 05/09/01 01/30/02 05/09/01
Oregon
Chemical Level II-
Group Parameter Units SW
SvoC 4-Methylphenol mg/L - - 0.0095 U 0.0097 U 0.40 D 0.059 = 0.010 U
SvoC 4-Nitroaniline mg/L - - 0.048 U 0.048 U 0.050 U 0.048 U 0.050 U
SvOoC Acenaphthene mg/L 0.52 -- 0.0095 U 0.0097 U 0.70 D 0.43 = 0.033 =
SvOoC Acenaphthylene mg/L - -- 0.0095 U 0.0097 U 0.022 = 0.020 = 0.010 U
SvoC Aniline mg/L - - - - 0.010 U - 0.010 U
SvoC Anthracene mg/L 0.013 - 0.0095 U 0.0097 U 0.051 = 0.025 = 0.010 U
SvOC Benzo(a)anthracene mg/L 2.70E-05 -- 7.41E-04 U 0.0097 U 0.035 = 0.0022 J 0.010 U
SvOoC Benzo(a)pyrene mg/L 1.40E-05 -- 0.0014 J 0.0097 U 0.013 = 0.0097 U 0.010 U
SvOoC Benzo(b)fluoranthene mg/L - -- 0.0095 U 0.0097 U 0.019 = 0.0097 U 0.010 U
SvOoC Benzo(g,h,i)perylene mg/L - -- 0.0095 U 0.0097 U 0.010 U 0.0097 U 0.010 U
SvOoC Benzo(k)fluoranthene mg/L - -- 0.0095 U 0.0097 U 0.0082 J 0.0097 U 0.010 U
SvoC Benzoic Acid mg/L 0.042 - 0.048 U 0.048 U 0.050 U 0.048 U 0.050 U
SvoC bis(2-Ethylhexyl)phthalate mg/L 0.0030 - 0.0095 U 0.0017 J 0.0020 J 0.0097 U 0.010 U
SvoC Butyl benzyl phthalate mg/L 0.019 - 0.0095 U 0.0097 U 0.010 U 0.0097 U 0.010 U
SvOoC Carbazole mg/L - -- -- 0.0097 U - 0.21 = --
SvoC Chrysene mg/L - - 0.0095 U 0.0097 U 0.031 = 0.0015 J 0.010 U
SvOoC Dibenz(a,h)anthracene mg/L - -- 0.0095 U 0.0097 U 0.010 U 0.0097 U 0.010 U
SvoC Dibenzofuran mg/L 0.0037 - 0.0095 U 0.0097 U 0.38 D 021 = 0.011 =
SvoC Di-n-butylphthalate mg/L 0.035 - 0.0095 U 0.0097 U 0.010 U 0.0097 U 0.010 U
SvoC Di-n-octylphthalate mg/L 0.71 - 0.0095 U 0.0049 J 0.010 U 0.0097 U 0.010 U
SvoC Fluoranthene mg/L 0.0062 - 0.0095 U 0.0097 U 021D 0.031 = 0.010 U
SvoC Fluorene mg/L 0.0039 - 0.0095 U 0.0097 U 0.40 D 0.20 = 0.015 =
SvOC Hexachlorocyclopentadiene mg/L 0.0052 -- 0.0095 J 0.0097 U 0.010 U 0.0097 U 0.010 U
SvOC Hexachloroethane mg/L 0.54 -- 0.0095 U 0.0097 U 0.010 U 0.0097 U 0.010 U
SvOoC Indeno(1,2,3-cd)pyrene mg/L - -- 0.0095 U 0.0097 U 0.0031J 0.0097 U 0.010 U
SvoC Naphthalene mg/L 0.62 - 0.0095 U 0.0097 U 38D 5713 0.0026 J
SvOC Pentachlorophenol mg/L 0.015 -- 0.048 U 0.048 U 0.0087 J 0.021J 0.050 U
SvoC Phenanthrene mg/L 0.0063 - 0.0095 U 0.0097 U 0.66 D 0.26 = 0.010 U
SvoC Phenol mg/L 0.11 - 0.0095 U 0.0097 U 0.62 D 0.028 = 0.010 U
SvoC Pyrene mg/L - - 0.0095 U 0.0097 U 0.16 D 0.021 = 0.010 U
TPH Diesel mg/L - -- -- 0.023 = - 17 = --
TPH Diesel Range Organics (C12-C24) mg/L - -- -- -- - - --
TPH Gasoline mg/L - -- -- 0.10 U - 0.10 U --
TPH_SG Diesel Range Organics (C12-C24) mg/L - -- -- -- - - --
vOC 1,1-Dichloroethene mg/L 0.025 -- 0.0010 U 2.50E-04 J 0.0010 U 3.00E-04 U -
vOC 1,2,4-Trimethylbenzene mg/L - -- 0.0010 U 3.00E-04 U 0.012 = 0.035 = -
vOC 1,3,5-Trimethylbenzene mg/L - -- 0.0010 U 3.00E-04 U 0.0048 = 0.014 = -
VvOC Benzene mg/L 0.13 - 0.0010 U 3.00E-04 U 0.0032 = 0.0085 = -
vOC Bromomethane mg/L - -- 0.0010 U 3.00E-04 U 2.50E-04J 3.00E-04 U -
VvOC Ethylbenzene mg/L 0.0073 - 0.0010 U 3.00E-04 U 0.0069 = 0.032 = -
vOC Isopropylbenzene mg/L - -- 0.0010 U 3.00E-04 U 7.10E-04J 0.0032 = -
vOoC m,p-Xylene mg/L - -- 0.0020 U 6.00E-04 U 0.013 = 0.056 = -
vOC n-Propylbenzene mg/L - -- 0.0010 U 3.00E-04 U 2.70E-04 J 7.20E-04 = -
VvOC o-Xylene mg/L - - 0.0010 U 3.00E-04 U 0.0072 = 0.0018 = -
vOoC p-Isopropyltoluene mg/L - -- 0.0010 U 3.00E-04 U 8.20E-04J 3.00E-04 U -
vOoC sec-Butylbenzene mg/L - -- 0.0010 U 3.00E-04 U 0.0010 U 0.0089 = -
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TABLES

Perched Water-Bearing Zone Groundwater Detections

Former Koppers Wood-Treating Site, Wauna, Oregon

Station ID: PMW-04 PMW-04 PMW-04 PMW-05 PMW-05 PMW-06

Sample ID: PMW4W0507010 PMW4-GW-100901 PMW-4-012802-0 PMW5WO PMW-5-013002-0 PMW6WO

QAQC Type: N N N N N N

Date Collected: 05/07/01 10/09/01 01/28/02 05/09/01 01/30/02 05/09/01
Oregon

Chemical Level II-

Group Parameter Units SW

vOC Styrene mg/L - -- 0.0010 U 3.00E-04 U 0.0020 = 3.00E-04 U -

vOoC Tetrachloroethylene mg/L 0.84 -- 0.0010 U 3.00E-04 U 0.0010 U 0.023 = -

VOC Toluene mg/L 0.0098 - 0.0010 U 3.00E-04 U 0.0085 = 3.00E-04 U --

Notes:

= - Analyte found

B - Analyte detected in blank

SVOC - Semivolatile organic compounds
CONYV - General chemistry

D - Sample was diluted by laboratory

FD - Field duplicate

J - Estimated result

M -DISS - Dissolved metals

M - TOTAL AVS = Total metals (acid volatile sulfides)
M - TOTAL = Total metals

N - Primary sample

TPH - Total petroleum hydrocarbons

U - Analyte not found at the listed detection limit
VOC - Volatile organic compounds

Shading indicates detected concentration exceeds screening value.
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TABLES

Perched Water-Bearing Zone Groundwater Detections
Former Koppers Wood-Treating Site, Wauna, Oregon

Station ID: PMW-06 PMW-06 PMW-07 PMW-07 PMW-07 PMW-07
Sample ID: PMW6-GW-100901 PMW-6-012802-0 PMW7-050701-0 PMW7W0507010 PMW?7-GW-100901 PMW-7-012902-0
QAQC Type: N N N N N N
Date Collected: 10/09/01 01/28/02 05/07/01 05/07/01 10/09/01 01/29/02
Oregon
Chemical Level II-
Group Parameter Units SW
CONV Alkalinity as CaCO3 mg CaCO3/L -- 75 = 50 = 76 = -- 130 = 69 =
CONV Nitrate as N mg/L as N - 0.10 U 0.10 U 0.030 U - 0.10 U 0.10 U
CONV Sulfate mg/L - 20= 22= 0.52 B - 18 = 1.7 =
DIOXIN 1,2,3,4,6,7,8-HpCDD mg/L - - - - - - -
DIOXIN 1,2,3,4,7,8-HxCDD mg/L -- -- -- -- - - -
DIOXIN 1,2,3,6,7,8-HxCDD mg/L -- -- -- -- - - -
DIOXIN 1,2,3,7,8,9-HxCDD mg/L -- -- -- -- - - -
DIOXIN 1,2,3,7,8-PeCDD mg/L -- -- -- -- - - -
DIOXIN 2,3,7,8-TCDD mg/L -- -- -- -- - - -
DIOXIN HpCDDs (total) mg/L - - - - -- -- --
DIOXIN OCDD mg/L -- -- -- -- - - -
DIOXIN TEQ mg/L -- -- -- -- - - -
FURAN 1,2,3,4,6,7,8-HpCDF mg/L - - - - - - -
FURAN 1,2,3,4,7,8,9-HpCDF mg/L - - - - - - -
FURAN 1,2,3,4,7,8-HxCDF mg/L - - - - - - -
FURAN 1,2,3,6,7,8-HxCDF mg/L - - - - - - -
FURAN 1,2,3,7,8,9-HxCDF mg/L - - - - - - -
FURAN 1,2,3,7,8-PeCDF mg/L - - - - - - -
FURAN 2,3,4,6,7,8-HxCDF mg/L - - - - - - -
FURAN 2,3,4,7,8-PeCDF mg/L - - - - - - -
FURAN 2,3,7,8-TCDF mg/L - - - - - - -
FURAN HpCDFs (total) mg/L - - - - -- -- --
FURAN HXCDFs (total) mg/L - - - - -- -- --
FURAN OCDF mg/L - - - - - - -
GAS Carbon Dioxide mg/L - 90 = 46 = - 116 164 = 52 =
GAS Methane mg/L - 13 = 7.8 = - 9.9 15 = 4.4 =
M-DISS Arsenic mg/L 0.15 0.21 = 0.12 = - -- 0.010 U 0.010 U
M-DISS Chromium mg/L - 0.019 = 0.013 = - - 0.010 U 0.010 U
M-DISS Iron mg/L 1.0 16 = 13 = 12 = -- 30 = 14 =
M-DISS Zinc mg/L 0.12 0.020 U 0.020 U - - 0.020 U 0.020 U
M-TOTAL  Arsenic mg/L 0.15 0.22 = 0.12 = 0.0090 U - 0.010 U 0.010 U
M-TOTAL  Chromium mg/L - 0.023 = 0.016 = 0.0010 U - 0.010 U 0.010 U
M-TOTAL  Chromium, Hexavalent mg/L 0.011 0.0010 U 0.0010 U 10U - 0.0010 U 0.0010 U
M-TOTAL  Copper mg/L 0.0090 0.010 U 0.010 U 0.0010 U - 0.010 U 0.010 U
M-TOTAL  Iron mg/L 1.0 17 = 13 = 24 = - 33 = 14 =
M-TOTAL  Iron (Ferrous) mg/L 1.0 9.8 = 51= - -- 20 = 8.0 =
M-TOTAL  Zinc mg/L 0.12 0.020 U 0.020 U 0.0085 = - 0.020 U 0.020 U
SvOoC 2,4,5-Trichlorophenol mg/L - 0.047 U 0.048 U 0.050 U - 0.047 U 0.048 U
SvoC 2,4-Dichlorophenol mg/L 3.7 0.0095 U 0.0097 U 0.010 U - 0.0095 U 0.0097 U
SvoC 2,4-Dimethylphenol mg/L 0.042 0.0095 U 0.0097 U 0.010 U - 0.0095 U 0.0097 U
SvOoC 2,4-Dinitrophenol mg/L - 0.047 J 0.048 R 0.050 U -- 0.047J 0.048 R
SvoC 2,6-Dinitrotoluene mg/L 0.23 0.0095 U 0.0097 U 0.010 U - 0.0095 U 0.0097 U
SvoC 2-Methylnaphthalene mg/L - 0.0095 U 0.0097 U 0.010 U - 0.0095 U 0.0097 U
SvoC 2-Methylphenol mg/L 0.013 0.0095 U 0.0097 U 0.010 U - 0.0095 U 0.0097 U
SvoC 3,3"-Dichlorobenzidine mg/L - 0.019 U 0.019 U 0.020 U - 0.019 U 0.019 U
SvOoC 4,6-Dinitro-2-methylphenol mg/L - 0.047 U 0.048 U 0.050 U - 0.047 U 0.048 U
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TABLES
Perched Water-Bearing Zone Groundwater Detections
Former Koppers Wood-Treating Site, Wauna, Oregon

Station ID: PMW-06 PMW-06 PMW-07 PMW-07 PMW-07 PMW-07
Sample ID: PMW6-GW-100901 PMW-6-012802-0 PMW7-050701-0 PMW7W0507010 PMW?7-GW-100901 PMW-7-012902-0
QAQC Type: N N N N N N
Date Collected: 10/09/01 01/28/02 05/07/01 05/07/01 10/09/01 01/29/02
Oregon
Chemical Level II-
Group Parameter Units SW
SvoC 4-Methylphenol mg/L - 0.0095 U 0.0097 U 0.0045 J - 0.0095 U 0.0078 J
SvoC 4-Nitroaniline mg/L - 0.047 U 0.048 U 0.050 U - 0.047 U 0.048 U
SvoC Acenaphthene mg/L 0.52 0.038 = 0.037 = 0.010 U - 0.0095 U 0.0097 U
SvOoC Acenaphthylene mg/L - 0.0095 U 0.0097 U 0.010 U - 0.0095 U 0.0097 U
SvOoC Aniline mg/L - - - 0.010 U -- -- --
SvoC Anthracene mg/L 0.013 0.0095 U 0.0097 U 0.010 U - 0.0095 U 0.0097 U
SvOC Benzo(a)anthracene mg/L 2.70E-05 0.0018 J 0.0097 U 0.010 U - 0.0095 U 0.0097 U
SvOoC Benzo(a)pyrene mg/L 1.40E-05 0.0020 J 0.0097 U 0.010 U - 0.0010J 0.0097 U
SvOoC Benzo(b)fluoranthene mg/L - 0.0095 U 0.0097 U 0.010 U - 0.0095 U 0.0097 U
SvOoC Benzo(g,h,i)perylene mg/L - 0.0095 U 0.0097 U 0.010 U - 0.0095 U 0.0097 U
SvOoC Benzo(k)fluoranthene mg/L - 0.0095 U 0.0097 U 0.010 U - 0.0095 U 0.0097 U
SvoC Benzoic Acid mg/L 0.042 0.047 U 0.048 U 0.16 D - 0.047 U 0.048 U
SvoC bis(2-Ethylhexyl)phthalate mg/L 0.0030 0.0017 J 0.0097 U 0.010 U - 0.0011J 0.0097 U
SvoC Butyl benzyl phthalate mg/L 0.019 0.0013 J 0.0097 U 0.010 U - 0.0095 U 0.0097 U
SvOoC Carbazole mg/L - - 0.0097 U - -- -- 0.0097 U
SvoC Chrysene mg/L - 0.0020 J 0.0097 U 0.010 U - 0.0095 U 0.0097 U
SvOoC Dibenz(a,h)anthracene mg/L - 0.0095 U 0.0097 U 0.010 U - 0.0095 U 0.0097 U
SvoC Dibenzofuran mg/L 0.0037 0.014 = 0.012 = 0.010 U - 0.0095 U 0.0097 U
SvoC Di-n-butylphthalate mg/L 0.035 0.0095 U 0.0097 U 0.010 U - 0.0095 U 0.0097 U
SvoC Di-n-octylphthalate mg/L 0.71 0.0095 U 0.0049 J 0.010 U - 5.02E-04 U 0.0097 U
SvoC Fluoranthene mg/L 0.0062 0.0012 J 0.0097 U 0.010 U - 0.0095 U 0.0097 U
SvoC Fluorene mg/L 0.0039 0.018 = 0.017 = 0.010 U - 0.0095 U 0.0097 U
SvOC Hexachlorocyclopentadiene mg/L 0.0052 0.0095 J 0.0097 U 0.010 U - 0.0095 J 0.0097 U
SvOC Hexachloroethane mg/L 0.54 0.0095 U 6.67E-04 J 0.010 U - 0.0095 U 0.0097 U
SvOoC Indeno(1,2,3-cd)pyrene mg/L - 0.0095 U 0.0097 U 0.010 U - 0.0095 U 0.0097 U
SvoC Naphthalene mg/L 0.62 0.0062 J 0.0097 U 0.010 U - 0.0095 U 0.0097 U
SvOC Pentachlorophenol mg/L 0.015 0.047 U 0.048 U 0.050 U - 0.047 U 0.048 U
SvoC Phenanthrene mg/L 0.0063 0.0095 U 0.0097 U 0.010 U - 0.0095 U 0.0097 U
SvoC Phenol mg/L 0.11 0.0095 U 0.0097 U 0.010 U - 0.0095 U 0.0097 U
SvoC Pyrene mg/L - 0.0011J 0.0097 U 0.010 U - 0.0095 U 0.0097 U
TPH Diesel mg/L - - - 031 -- -- 0.020 U
TPH Diesel Range Organics (C12-C24) mg/L - - - - -- -- --
TPH Gasoline mg/L - - - 0.071 = -- -- 0.15 =
TPH_SG Diesel Range Organics (C12-C24) mg/L - - - - -- -- --
VvOC 1,1-Dichloroethene mg/L 0.025 0.0010 U 3.00E-04 U - - 0.0010 U 3.00E-04 U
vOC 1,2,4-Trimethylbenzene mg/L - 0.0010 U 1.20E-04 J - - 0.0010 U 3.00E-04 U
vOC 1,3,5-Trimethylbenzene mg/L - 0.0010 U 3.00E-04 U - - 0.0010 U 3.00E-04 U
VvOC Benzene mg/L 0.13 0.0010 U 3.00E-04 U - - 0.0010 U 3.00E-04 U
vOC Bromomethane mg/L - 0.0010 U 3.00E-04 U - - 0.0010 U 3.00E-04 U
VvOC Ethylbenzene mg/L 0.0073 0.0010 U 3.00E-04 U - - 0.0010 U 3.00E-04 U
vOC Isopropylbenzene mg/L - 0.0010 U 2.40E-04 J - - 0.0010 U 3.00E-04 U
VvOC m,p-Xylene mg/L - 0.0020 U 1.90E-04 J - - 0.0020 U 6.00E-04 U
vOC n-Propylbenzene mg/L - 0.0010 U 2.20E-04 J - - 0.0010 U 3.00E-04 U
VvOC o-Xylene mg/L - 0.0010 U 4.00E-04 = - - 0.0010 U 0.092 =
vOoC p-Isopropyltoluene mg/L - 0.0010 = 3.00E-04 U - - 0.011 = 3.00E-04 U
vOoC sec-Butylbenzene mg/L - 0.0010 U 3.00E-04 U - - 0.0010 U 3.00E-04 U
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TABLES
Perched Water-Bearing Zone Groundwater Detections
Former Koppers Wood-Treating Site, Wauna, Oregon

Station ID: PMW-06 PMW-06 PMW-07 PMW-07 PMW-07 PMW-07

Sample ID: PMW6-GW-100901 PMW-6-012802-0 PMW7-050701-0 PMW7W0507010 PMW?7-GW-100901 PMW-7-012902-0

QAQC Type: N N N N N N

Date Collected: 10/09/01 01/28/02 05/07/01 05/07/01 10/09/01 01/29/02
Oregon

Chemical Level II-

Group Parameter Units SW

vOC Styrene mg/L - 0.0010 U 3.00E-04 U - - 0.0010 U 3.00E-04 U

vOoC Tetrachloroethylene mg/L 0.84 0.0010 U 3.70E-04 = - - 0.0010 U 0.015 =

VOC Toluene mg/L 0.0098 0.0010J 3.00E-04 U - -- 0.0080 = 3.00E-04 U

Notes:

= - Analyte found

B - Analyte detected in blank

SVOC - Semivolatile organic compounds

CONYV - General chemistry

D - Sample was diluted by laboratory

FD - Field duplicate

J - Estimated result

M -DISS - Dissolved metals

M - TOTAL AVS = Total metals (acid volatile sulfides)
M - TOTAL = Total metals

N - Primary sample

TPH - Total petroleum hydrocarbons

U - Analyte not found at the listed detection limit
VOC - Volatile organic compounds

Shading indicates detected concentration exceeds screening value.
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TABLES

Perched Water-Bearing Zone Groundwater Detections
Former Koppers Wood-Treating Site, Wauna, Oregon

Station ID: PMW-07 PMW-07 PMW-07 PMW-07 PMW-07 PMW-08
Sample ID: PMW-07-W-52902-0 PMW-07-092502-0 PMWO07-071503-0 PMWO07-072403-0 PMW-DUP-012902-1 PMW8-0
QAQC Type: N N N N FD N
Date Collected: 05/29/02 09/25/02 07/15/03 07/24/03 01/29/02 05/08/01
Oregon
Chemical Level II-
Group Parameter Units SW
CONV Alkalinity as CaCO3 mg CaCO3/L -- - - - - 69 = 133 =
CONV Nitrate as N mg/L as N - - - - - 0.10 U 0.030 U
CONV Sulfate mg/L - - - - - 1.7 = 13 =
DIOXIN 1,2,3,4,6,7,8-HpCDD mg/L -- -- 1.02E-06 = -- -- - -
DIOXIN 1,2,3,4,7,8-HxCDD mg/L -- -- 9.21E-07 = -- -- - -
DIOXIN 1,2,3,6,7,8-HxCDD mg/L -- -- 9.21E-07 = -- -- - -
DIOXIN 1,2,3,7,8,9-HxCDD mg/L -- -- 9.85E-07 = -- -- - -
DIOXIN 1,2,3,7,8-PeCDD mg/L -- -- 9.88E-07 = -- -- - -
DIOXIN 2,3,7,8-TCDD mg/L -- -- 5.16E-07 = -- -- - -
DIOXIN HpCDDs (total) mg/L - - - - - -- --
DIOXIN OCDD mg/L -- -- 5.00E-06 U -- -- - -
DIOXIN TEQ mg/L -- -- 2.81E-06 = -- -- - -
FURAN 1,2,3,4,6,7,8-HpCDF mg/L - -- 2.50E-06 U -- -- - -
FURAN 1,2,3,4,7,8,9-HpCDF mg/L - -- 8.31E-07 = -- -- - -
FURAN 1,2,3,4,7,8-HxCDF mg/L -- -- 2.50E-06 U -- -- - -
FURAN 1,2,3,6,7,8-HxCDF mg/L -- -- 6.16E-07 = -- -- - -
FURAN 1,2,3,7,8,9-HxCDF mg/L -- -- 9.14E-07 = -- -- - -
FURAN 1,2,3,7,8-PeCDF mg/L -- -- 1.43E-06 = -- -- - -
FURAN 2,3,4,6,7,8-HxCDF mg/L -- -- 6.79E-07 = -- -- - -
FURAN 2,3,4,7,8-PeCDF mg/L -- -- 1.24E-06 = -- -- - -
FURAN 2,3,7,8-TCDF mg/L -- -- 9.43E-07 = -- -- - -
FURAN HpCDFs (total) mg/L - - 8.57E-07 = - - -- --
FURAN HXCDFs (total) mg/L - - 1.13E-06 = - - -- --
FURAN OCDF mg/L -- -- 2.30E-06 = -- -- - -
GAS Carbon Dioxide mg/L - - - - - 51 = 38 =
GAS Methane mg/L - - - - - 42 = 48 =
M-DISS Arsenic mg/L 0.15 - - - - 0.010 U --
M-DISS Chromium mg/L - - - - - 0.010 U --
M-DISS Iron mg/L 1.0 - - - - 14 = 6.4 =
M-DISS Zinc mg/L 0.12 - - - - 0.020 U --
M-TOTAL  Arsenic mg/L 0.15 - - - - 0.010 U 0.0090 U
M-TOTAL  Chromium mg/L - - - - - 0.010 U 0.0010 U
M-TOTAL  Chromium, Hexavalent mg/L 0.011 - - - - 0.0010 U 0.40 U
M-TOTAL  Copper mg/L 0.0090 - - - - 0.010 U 0.0010 U
M-TOTAL  Iron mg/L 1.0 - - - - 14 = 25 =
M-TOTAL  Iron (Ferrous) mg/L 1.0 - - - - 74 = --
M-TOTAL  Zinc mg/L 0.12 - - - - 0.020 U 0.0020 U
SvOoC 2,4,5-Trichlorophenol mg/L - - - - 0.049 U 0.048 U 0.050 U
SvOoC 2,4-Dichlorophenol mg/L 3.7 - - - 0.0098 U 0.0096 U 0.010 U
SvoC 2,4-Dimethylphenol mg/L 0.042 - - - 0.0098 U 0.0096 U 0.010 U
SvOoC 2,4-Dinitrophenol mg/L - - - - 0.049 U 0.048 R 0.050 U
SvOoC 2,6-Dinitrotoluene mg/L 0.23 - - - 0.0098 U 0.0096 U 0.010 U
SvoC 2-Methylnaphthalene mg/L - 0.0095 U 0.011 U - 2.86E-05 = 0.0096 U 0.26 D
SvoC 2-Methylphenol mg/L 0.013 - - - 0.0098 U 0.0096 U 0.010 U
SvOoC 3,3"-Dichlorobenzidine mg/L - - - - 0.020 U 0.019 U 0.020 U
SvOoC 4,6-Dinitro-2-methylphenol mg/L - - - - 0.049 U 0.048 U 0.050 U
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TABLES
Perched Water-Bearing Zone Groundwater Detections
Former Koppers Wood-Treating Site, Wauna, Oregon

Station ID: PMW-07 PMW-07 PMW-07 PMW-07 PMW-07 PMW-08
Sample ID: PMW-07-W-52902-0 PMW-07-092502-0 PMWO07-071503-0 PMWO07-072403-0 PMW-DUP-012902-1 PMW8-0
QAQC Type: N N N N FD N
Date Collected: 05/29/02 09/25/02 07/15/03 07/24/03 01/29/02 05/08/01
Oregon
Chemical Level II-
Group Parameter Units SW
SvOoC 4-Methylphenol mg/L - - - - 0.0098 U 0.0074J 0.010 U
SvOC 4-Nitroaniline mg/L - - - - 0.049 U 0.048 U 0.050 U
SvOoC Acenaphthene mg/L 0.52 0.0095 U 0.011 U - 4.57E-05 = 0.0096 U 0.11 DJ
SvOoC Acenaphthylene mg/L - 0.0095 U 0.011 U - 3.20E-06 J 0.0096 U 0.010 U
SvoC Aniline mg/L - - - - 0.0098 U - 0.010 U
SvoC Anthracene mg/L 0.013 0.0095 U 0.011 U - 1.14E-05 J 0.0096 U 0.0034 J
SvOC Benzo(a)anthracene mg/L 2.70E-05 0.0095 U 0.011 U - 2.50E-06 J 0.0096 U 0.010 U
SvOoC Benzo(a)pyrene mg/L 1.40E-05 0.0095 U 0.011 U - 4.60E-06 J 0.0096 U 0.010 U
SvOoC Benzo(b)fluoranthene mg/L - 0.0095 U 0.011 U - 4.30E-06 J 0.0096 U 0.010 U
SvOoC Benzo(g,h,i)perylene mg/L - 0.0095 U 0.011 U - 3.50E-06 J 0.0096 U 0.010 U
SvOoC Benzo(k)fluoranthene mg/L - 0.0095 U 0.011 U - 4.70E-06 J 0.0096 U 0.010 U
SvOoC Benzoic Acid mg/L 0.042 - - - 0.049 U 0.048 U 0.050 U
SvoC bis(2-Ethylhexyl)phthalate mg/L 0.0030 - - - 0.012 = 0.0096 U 0.010 U
SvOoC Butyl benzyl phthalate mg/L 0.019 - - - 0.0098 U 0.0096 U 0.010 U
SvOoC Carbazole mg/L - - - - - 0.0096 U --
SvoC Chrysene mg/L - 0.0095 U 0.011 U - 2.30E-06 J 0.0096 U 0.010 U
SvOoC Dibenz(a,h)anthracene mg/L - 0.0095 U 0.011 U - 2.10E-06 J 0.0096 U 0.010 U
SvoC Dibenzofuran mg/L 0.0037 0.0095 U 0.011 U - 0.0098 U 0.0096 U 0.042 =
SvoC Di-n-butylphthalate mg/L 0.035 - - - 0.0098 U 0.0096 U 0.010 U
SvoC Di-n-octylphthalate mg/L 0.71 - - - 0.0098 U 0.0096 U 0.010 U
SvoC Fluoranthene mg/L 0.0062 0.0095 U 0.011 U - 2.00E-06 J 0.0096 U 0.010 U
SvoC Fluorene mg/L 0.0039 0.0095 U 0.011 U - 2.40E-05 J 0.0096 U 0.045 =
SvOC Hexachlorocyclopentadiene mg/L 0.0052 - - - 0.0098 UJ 0.0096 U 0.010 U
SvOC Hexachloroethane mg/L 0.54 - - - 0.0098 U 0.0096 U 0.010 U
SvOoC Indeno(1,2,3-cd)pyrene mg/L - 0.0095 U 0.011 U - - 0.0096 U 0.010 U
SvoC Naphthalene mg/L 0.62 0.0095 U 0.011 U 5.00E-04 U 0.0098 U 0.0096 U 13D
SvOC Pentachlorophenol mg/L 0.015 0.047 U 0.053 U - 0.049 U 0.048 U 0.050 U
SvoC Phenanthrene mg/L 0.0063 0.0095 U 0.011 U - 0.0098 U 0.0096 U 0.028 =
SvoC Phenol mg/L 0.11 - - - 0.0098 U 0.0096 U 0.010 U
SvoC Pyrene mg/L - 0.0095 U 0.011 U - 0.0098 U 0.0096 U 0.010 U
TPH Diesel mg/L - - - - - 0.020 U 4.1 =
TPH Diesel Range Organics (C12-C24) mg/L - - - - - -- --
TPH Gasoline mg/L - - - - - 0.13 = 73 =
TPH_SG Diesel Range Organics (C12-C24) mg/L - - - - - -- --
vOC 1,1-Dichloroethene mg/L 0.025 - 0.0010 U 5.00E-04 U - 3.00E-04 U -
vOC 1,2,4-Trimethylbenzene mg/L - 5.00E-04 U 0.0010 U 5.00E-04 U - 3.00E-04 U -
vOC 1,3,5-Trimethylbenzene mg/L - 5.00E-04 U 0.0010 U 5.00E-04 U - 3.00E-04 U -
vOoC Benzene mg/L 0.13 5.00E-04 U 0.0010 U 5.00E-04 U - 3.00E-04 U -
vOC Bromomethane mg/L - - 0.0010 U 5.00E-04 U - 3.00E-04 U -
VvOC Ethylbenzene mg/L 0.0073 5.00E-04 U 0.0010 U 5.00E-04 U - 3.00E-04 U -
vOC Isopropylbenzene mg/L - - 0.0010 U 5.00E-04 U - 3.00E-04 U -
VvOC m,p-Xylene mg/L - 0.0010 U 0.0020 U 0.0020 U - 6.00E-04 U -
vOC n-Propylbenzene mg/L - - 0.0010 U 5.00E-04 U - 3.00E-04 U -
vOC o-Xylene mg/L - - 0.0010 U 5.00E-04 U - 0.074 = -
vOoC p-Isopropyltoluene mg/L - - 0.0010 U 5.00E-04 U - 3.00E-04 U -
vOoC sec-Butylbenzene mg/L - - 0.0010 U 5.00E-04 U - 3.00E-04 U -
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TABLES

Perched Water-Bearing Zone Groundwater Detections

Former Koppers Wood-Treating Site, Wauna, Oregon

Station ID: PMW-07 PMW-07 PMW-07 PMW-07 PMW-07 PMW-08

Sample ID: PMW-07-W-52902-0 PMW-07-092502-0 PMWO07-071503-0 PMWO07-072403-0 PMW-DUP-012902-1 PMW8-0

QAQC Type: N N N N FD N

Date Collected: 05/29/02 09/25/02 07/15/03 07/24/03 01/29/02 05/08/01
Oregon

Chemical Level II-

Group Parameter Units SW

vOC Styrene mg/L - - 0.0010 U - - 3.00E-04 U -

vOoC Tetrachloroethylene mg/L 0.84 4.70E-04 J 0.0010 U 5.00E-05 J - 0.013 = -

VOoC Toluene mg/L 0.0098 - 0.0010 U 5.00E-04 U - 3.00E-04 U -

Notes:

= - Analyte found

B - Analyte detected in blank

SVOC - Semivolatile organic compounds
CONYV - General chemistry

D - Sample was diluted by laboratory

FD - Field duplicate

J - Estimated result

M -DISS - Dissolved metals

M - TOTAL AVS = Total metals (acid volatile sulfides)
M - TOTAL = Total metals

N - Primary sample

TPH - Total petroleum hydrocarbons

U - Analyte not found at the listed detection limit
VOC - Volatile organic compounds

Shading indicates detected concentration exceeds screening value.
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TABLES

Perched Water-Bearing Zone Groundwater Detections
Former Koppers Wood-Treating Site, Wauna, Oregon

Station ID: PMW-08 PMW-08 PMW-08 PMW-08 PMW-08 PMW-08
Sample ID: PMW8-GW-101001 PMW-8-013002-0 PMW-8-20102-0 PMW-08-W-53002-0 PMW-08-092402-0 PMW08-071503-0
QAQC Type: N N N N N N
Date Collected: 10/10/01 01/30/02 01/30/02 05/30/02 09/24/02 07/15/03
Oregon
Chemical Level II-
Group Parameter Units SW
CONV Alkalinity as CaCO3 mg CaCO3/L -- 128 = 100 = -- -- -- --
CONV Nitrate as N mg/L as N - 0.10 U 0.10 U -- -- -- --
CONV Sulfate mg/L - 11 = 43 = -- -- -- --
DIOXIN 1,2,3,4,6,7,8-HpCDD mg/L -- - - 1.85E-06 A - 2.50E-06 U --
DIOXIN 1,2,3,4,7,8-HxCDD mg/L -- - - 2.50E-05 U - 1.43E-06 = --
DIOXIN 1,2,3,6,7,8-HxCDD mg/L -- - - 2.50E-05 U - 1.44E-06 = --
DIOXIN 1,2,3,7,8,9-HxCDD mg/L -- - - 2.50E-05 U - 1.49E-06 = --
DIOXIN 1,2,3,7,8-PeCDD mg/L -- - - 2.50E-05 U - 6.71E-07 = --
DIOXIN 2,3,7,8-TCDD mg/L -- - - 5.00E-06 U - 5.16E-07 = --
DIOXIN HpCDDs (total) mg/L - -- -- 7.63E-06 = -- 5.46E-06 = -
DIOXIN OCDD mg/L -- - - 2.93E-05 A - 3.74E-05 = --
DIOXIN TEQ mg/L - - - 2.20E-08 = - 2.76E-06 = -
FURAN 1,2,3,4,6,7,8-HpCDF mg/L - - - 2.50E-05 U - 2.50E-06 U --
FURAN 1,2,3,4,7,8,9-HpCDF mg/L - - - 2.50E-05 U - 1.04E-06 = --
FURAN 1,2,3,4,7,8-HxCDF mg/L -- - - 2.50E-05 U - 2.50E-06 U --
FURAN 1,2,3,6,7,8-HxCDF mg/L -- - - 2.50E-05 U - 5.18E-07 = --
FURAN 1,2,3,7,8,9-HxCDF mg/L -- - - 2.50E-05 U - 7.96E-07 = --
FURAN 1,2,3,7,8-PeCDF mg/L -- - - 2.50E-05 U - 1.74E-06 = --
FURAN 2,3,4,6,7,8-HxCDF mg/L -- - - 2.50E-05 U - 5.86E-07 = --
FURAN 2,3,4,7,8-PeCDF mg/L -- - - 2.50E-05 U - 1.53E-06 = --
FURAN 2,3,7,8-TCDF mg/L -- - - 5.00E-06 U - 8.38E-07 = --
FURAN HpCDFs (total) mg/L - -- -- -- -- 8.57E-07 = --
FURAN HXCDFs (total) mg/L - -- -- -- -- 1.18E-06 = --
FURAN OCDF mg/L -- - - 5.20E-06 A - 5.18E-06 = --
GAS Carbon Dioxide mg/L - 122 = 99 = -- -- -- --
GAS Methane mg/L - 16 = 6.5 = -- -- -- --
M-DISS Arsenic mg/L 0.15 0.010 U 0.010 U - - - -
M-DISS Chromium mg/L - 0.010 U 0.010 U - - - -
M-DISS Iron mg/L 1.0 30 = 21 = -- -- -- --
M-DISS Zinc mg/L 0.12 0.020 U 0.020 U - - - -
M-TOTAL  Arsenic mg/L 0.15 0.010 U 0.010 U - - - -
M-TOTAL  Chromium mg/L - 0.010 U 0.010 U - - - -
M-TOTAL  Chromium, Hexavalent mg/L 0.011 0.0010 U 0.012 = -- -- -- --
M-TOTAL  Copper mg/L 0.0090 0.010 U 0.010 U - - - -
M-TOTAL  Iron mg/L 1.0 30 = 19 = -- -- -- --
M-TOTAL  Iron (Ferrous) mg/L 1.0 16 = 12 = -- -- -- --
M-TOTAL  Zinc mg/L 0.12 0.020 U 0.020 U - - - -
SvOoC 2,4,5-Trichlorophenol mg/L - 0.048 U 0.049 U - - - 0.048 U
SvoC 2,4-Dichlorophenol mg/L 3.7 0.0096 U 0.0098 U - - - 0.0096 U
SvoC 2,4-Dimethylphenol mg/L 0.042 0.0096 U 0.0098 U - - - 0.0096 U
SvOoC 2,4-Dinitrophenol mg/L - 0.048 U 0.049 R - - - 0.048 U
SvoC 2,6-Dinitrotoluene mg/L 0.23 0.0096 U 0.0098 U - - - 0.0096 U
SvOoC 2-Methylnaphthalene mg/L - 0.19 = 0.14 = -- 0.15 0.14 = 0.15 =
SvoC 2-Methylphenol mg/L 0.013 0.0096 U 0.0098 U - - - 0.0096 U
SvOoC 3,3"-Dichlorobenzidine mg/L - 0.019 U 0.020 U - - - 0.019 U
SvOoC 4,6-Dinitro-2-methylphenol mg/L - 0.048 U 0.049 U - - - 0.048 U
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TABLES
Perched Water-Bearing Zone Groundwater Detections
Former Koppers Wood-Treating Site, Wauna, Oregon

Station ID: PMW-08 PMW-08 PMW-08 PMW-08 PMW-08 PMW-08
Sample ID: PMW8-GW-101001 PMW-8-013002-0 PMW-8-20102-0 PMW-08-W-53002-0 PMW-08-092402-0 PMW08-071503-0
QAQC Type: N N N N N N
Date Collected: 10/10/01 01/30/02 01/30/02 05/30/02 09/24/02 07/15/03
Oregon
Chemical Level II-
Group Parameter Units SW
SvoC 4-Methylphenol mg/L - 0.0096 U 0.0098 U - - - 0.0096 U
SvOC 4-Nitroaniline mg/L - 0.048 U 0.049 U -- - - 0.0013J
SvoC Acenaphthene mg/L 0.52 0.090 J 0.069 = - 0.067 = 0.084 = 0.096 =
SvOoC Acenaphthylene mg/L - 0.0096 U 0.0098 U - 0.010 U 0.0095 U 8.70E-04 =
SvOoC Aniline mg/L - -- -- -- -- -- 0.0096 U
SvoC Anthracene mg/L 0.013 0.0034 J 0.0019 J - 0.0026 J 0.0032 J 0.0026 =
SvOC Benzo(a)anthracene mg/L 2.70E-05 0.0096 U 0.0098 U - 0.010 U 0.0095 U 1.21E-04 U
SvOoC Benzo(a)pyrene mg/L 1.40E-05 0.0096 U 0.0098 U - 0.010 U 0.0095 U 1.21E-04 U
SvOoC Benzo(b)fluoranthene mg/L - 0.0096 U 0.0098 U - 0.010 U 0.0095 U 1.21E-04 U
SvOoC Benzo(g,h,i)perylene mg/L - 0.0096 U 0.0098 U - 0.010 U 0.0095 U 9.50E-06 J
SvOoC Benzo(k)fluoranthene mg/L - 0.0096 U 0.0098 U - 0.010 U 0.0095 U 1.21E-04 U
SvOoC Benzoic Acid mg/L 0.042 0.048 U 0.049 U -- - - 0.048 U
SvoC bis(2-Ethylhexyl)phthalate mg/L 0.0030 0.0096 U 0.0098 U - - - 0.0051 J
SvoC Butyl benzyl phthalate mg/L 0.019 0.0096 U 0.0098 U - - - 0.0096 U
SvOoC Carbazole mg/L - -- 0.011 = -- -- -- --
SvoC Chrysene mg/L - 0.0096 UJ 0.0098 U - 0.010 U 0.0095 U 1.21E-04 U
SvOoC Dibenz(a,h)anthracene mg/L - 0.0096 U 0.0098 U - 0.010 U 0.0095 U 1.04E-05 J
SvoC Dibenzofuran mg/L 0.0037 0.038 = 0.021 = - 0.024 = 0.032 = 0.029 =
SvoC Di-n-butylphthalate mg/L 0.035 8.08E-04 J 0.0098 U - - - 0.0096 U
SvoC Di-n-octylphthalate mg/L 0.71 0.0096 U 0.0098 U - - - 0.0096 U
SvoC Fluoranthene mg/L 0.0062 0.0012 J 0.0098 U - 0.010 U 0.0015 J 0.0012 =
SvoC Fluorene mg/L 0.0039 0.038 = 0.024 = - 0.026 = 0.035 = 0.037 =
SvOC Hexachlorocyclopentadiene mg/L 0.0052 0.0096 U 0.0098 U - - - 0.0096 U
SvOC Hexachloroethane mg/L 0.54 0.0096 U 0.0098 U - - - 0.0096 U
SvOoC Indeno(1,2,3-cd)pyrene mg/L - 0.0096 U 0.0098 U - 0.010 U 0.0095 U 1.21E-04 U
SvOoC Naphthalene mg/L 0.62 12 = 0.68 = -- 0.94 = 0.76 = 0.70 =
SvOC Pentachlorophenol mg/L 0.015 0.048 U 0.049 U -- 0.051 U 0.048 U 0.048 U
SvoC Phenanthrene mg/L 0.0063 0.029 = 0.016 = - 0.022 = 0.028 = 0.029 =
SvoC Phenol mg/L 0.11 0.0096 U 0.0098 U - - - 0.0096 U
SvoC Pyrene mg/L - 0.0096 U 0.0098 U - 0.010 U 0.0095 U 6.97E-04 =
TPH Diesel mg/L - -- 14 = -- -- -- --
TPH Diesel Range Organics (C12-C24) mg/L - -- -- -- -- 24 = --
TPH Gasoline mg/L - -- 231 -- -- -- --
TPH_SG Diesel Range Organics (C12-C24) mg/L - -- -- -- -- 21= --
vOC 1,1-Dichloroethene mg/L 0.025 0.0010 U 3.00E-04 U - - 0.0010 U 5.00E-04 U
vOC 1,2,4-Trimethylbenzene mg/L - 0.024 = 0.025 = -- 0.017 = 0.010 = 0.017 =
vOC 1,3,5-Trimethylbenzene mg/L - 0.012 = 0.012 = -- 0.0081 = 0.0057 = 0.0098 =
vOoC Benzene mg/L 0.13 5.00E-04 J 4.40E-04 = - 2.50E-04 J 3.30E-04 J 4.10E-04 J
vOC Bromomethane mg/L - 0.0010 U 3.00E-04 U - - 0.0010 U 5.00E-04 U
VvOC Ethylbenzene mg/L 0.0073 0.036 = 0.028 = - 0.019 = 0.016 = 0.027 =
vOC Isopropylbenzene mg/L - 0.011 = 0.0099 = -- -- 0.0062 = 0.0085 =
VvOC m,p-Xylene mg/L - 0.0027 = 0.0023 = - 0.0028 = 0.0014 J 0.0018 J
vOC n-Propylbenzene mg/L - 0.0043 = 0.0040 = -- - 0.0027 = 0.0033 =
VvOC o-Xylene mg/L - 0.012 = 0.0084 = - - 0.0027 = 0.0026 =
vOoC p-Isopropyltoluene mg/L - 0.011 = 0.0011 = -- -- 7.00E-04 J 8.40E-04 =
vOoC sec-Butylbenzene mg/L - 0.0011 = 3.00E-04 U - - 0.0010 U 5.00E-04 U
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TABLES

Perched Water-Bearing Zone Groundwater Detections

Former Koppers Wood-Treating Site, Wauna, Oregon

Station ID: PMW-08 PMW-08 PMW-08 PMW-08 PMW-08 PMW-08

Sample ID: PMW8-GW-101001 PMW-8-013002-0 PMW-8-20102-0 PMW-08-W-53002-0 PMW-08-092402-0 PMW08-071503-0

QAQC Type: N N N N N N

Date Collected: 10/10/01 01/30/02 01/30/02 05/30/02 09/24/02 07/15/03
Oregon

Chemical Level II-

Group Parameter Units SW

vOC Styrene mg/L - 0.0010 U 3.00E-04 U - - 0.0010 U -

vOoC Tetrachloroethylene mg/L 0.84 0.0010 U 5.50E-04 = - 4.40E-04 J 4.20E-04 J 4.80E-04 J

VOoC Toluene mg/L 0.0098 7.00E-04 J 3.00E-04 U - - 0.0010 U 5.00E-04 U

Notes:

= - Analyte found

B - Analyte detected in blank

SVOC - Semivolatile organic compounds
CONYV - General chemistry

D - Sample was diluted by laboratory

FD - Field duplicate

J - Estimated result

M -DISS - Dissolved metals

M - TOTAL AVS = Total metals (acid volatile sulfides)
M - TOTAL = Total metals

N - Primary sample

TPH - Total petroleum hydrocarbons

U - Analyte not found at the listed detection limit
VOC - Volatile organic compounds

Shading indicates detected concentration exceeds screening value.
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TABLES

Perched Water-Bearing Zone Groundwater Detections
Former Koppers Wood-Treating Site, Wauna, Oregon

Station ID: PMW-08 PMW-08 PMW-09 PMW-09 PMW-09 PMW-09
Sample ID: PMW8-GW-101001-1 PMW-DUP-W-5302-1 PMW9-0 PMW9-GW-100901 PMW-9-013102-0 PMW-09-W-53002-0
QAQC Type: FD FD N N N N
Date Collected: 10/10/01 05/30/02 05/08/01 10/09/01 01/31/02 05/30/02
Oregon
Chemical Level II-
Group Parameter Units SW
CONV Alkalinity as CaCO3 mg CaCO3/L -- 126 = - 131 = 131 = 92 = -
CONV Nitrate as N mg/L as N - 0.10 U - 0.030 U 0.10 U 0.10 U -
CONV Sulfate mg/L - 11 = - 094 B 1.7 = 4.4 = --
DIOXIN 1,2,3,4,6,7,8-HpCDD mg/L - - - - - - -
DIOXIN 1,2,3,4,7,8-HxCDD mg/L -- - -- -- - - -
DIOXIN 1,2,3,6,7,8-HxCDD mg/L -- - -- -- - - -
DIOXIN 1,2,3,7,8,9-HxCDD mg/L -- - -- -- - - -
DIOXIN 1,2,3,7,8-PeCDD mg/L -- - -- -- - - -
DIOXIN 2,3,7,8-TCDD mg/L -- - -- -- - - -
DIOXIN HpCDDs (total) mg/L - -- - - -- -- --
DIOXIN OCDD mg/L -- - -- -- - - -
DIOXIN TEQ mg/L -- - -- -- - - -
FURAN 1,2,3,4,6,7,8-HpCDF mg/L - - - - - - -
FURAN 1,2,3,4,7,8,9-HpCDF mg/L - - - - - - -
FURAN 1,2,3,4,7,8-HxCDF mg/L - - - - - - -
FURAN 1,2,3,6,7,8-HxCDF mg/L - - - - - - -
FURAN 1,2,3,7,8,9-HxCDF mg/L - - - - - - -
FURAN 1,2,3,7,8-PeCDF mg/L - - - - - - -
FURAN 2,3,4,6,7,8-HxCDF mg/L - - - - - - -
FURAN 2,3,4,7,8-PeCDF mg/L - - - - - - -
FURAN 2,3,7,8-TCDF mg/L - - - - - - -
FURAN HpCDFs (total) mg/L - -- - - -- -- --
FURAN HXCDFs (total) mg/L - -- - - -- -- --
FURAN OCDF mg/L - - - - - - -
GAS Carbon Dioxide mg/L - 130 = - 166 = 146 = 113 = -
GAS Methane mg/L - 17 = - 17 = 16 = 10 = --
M-DISS Arsenic mg/L 0.15 0.010 U - - 0.010 U 0.010 U -
M-DISS Chromium mg/L - 0.010 U - - 0.010 U 0.010 U -
M-DISS Iron mg/L 1.0 30 = - 31= 25 = 20 = --
M-DISS Zinc mg/L 0.12 0.020 U - - 0.020 U 0.020 U -
M-TOTAL  Arsenic mg/L 0.15 0.010 U - 0.0090 U 0.010 U 0.010 U -
M-TOTAL  Chromium mg/L - 0.010 U - 0.0010 U 0.010 U 0.010 U -
M-TOTAL  Chromium, Hexavalent mg/L 0.011 0.0010 U - 0.40 U 0.0010 U 0.0010 U -
M-TOTAL  Copper mg/L 0.0090 0.010 U - 0.0010 U 0.010 U 0.010 U -
M-TOTAL  Iron mg/L 1.0 30 = - 21 = 26 = 20 = --
M-TOTAL  Iron (Ferrous) mg/L 1.0 16 = - - 15 = 11 = --
M-TOTAL  Zinc mg/L 0.12 0.020 U - 0.0020 U 0.020 U 0.020 U -
SvOoC 2,4,5-Trichlorophenol mg/L - 0.048 U - 0.050 U 0.047 U 0.050 U -
SvoC 2,4-Dichlorophenol mg/L 3.7 0.0095 U - 0.010 U 0.0094 U 0.0099 U -
SvoC 2,4-Dimethylphenol mg/L 0.042 0.0095 U - 0.010 U 0.0094 U 0.0099 U -
SvOoC 2,4-Dinitrophenol mg/L - 0.048 U - 0.050 U 0.047 J 0.050 R -
SvoC 2,6-Dinitrotoluene mg/L 0.23 0.0095 U - 0.010 U 0.0094 U 0.0099 U -
SvoC 2-Methylnaphthalene mg/L - 0.23 = 0.14 = 0.0093 J 0.0099 = 0.0085 J 0.032 =
SvoC 2-Methylphenol mg/L 0.013 0.0095 U - 0.010 U 0.0094 U 0.0099 U -
SvoC 3,3"-Dichlorobenzidine mg/L - 0.0010 J - 0.020 U 0.019 U 0.020 U -
SvOoC 4,6-Dinitro-2-methylphenol mg/L - 0.048 U - 0.050 U 0.047 U 0.050 U -
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TABLES
Perched Water-Bearing Zone Groundwater Detections
Former Koppers Wood-Treating Site, Wauna, Oregon

Station ID: PMW-08 PMW-08 PMW-09 PMW-09 PMW-09 PMW-09
Sample ID: PMW8-GW-101001-1 PMW-DUP-W-5302-1 PMW9-0 PMW9-GW-100901 PMW-9-013102-0 PMW-09-W-53002-0
QAQC Type: FD FD N N N N
Date Collected: 10/10/01 05/30/02 05/08/01 10/09/01 01/31/02 05/30/02
Oregon
Chemical Level II-
Group Parameter Units SW
SvoC 4-Methylphenol mg/L - 0.0095 U - 0.010 U 0.0094 U 0.0099 U -
SvOC 4-Nitroaniline mg/L - 0.048 U - 0.050 U 0.047 U 0.050 U -
SvoC Acenaphthene mg/L 0.52 0.098 J 0.059 = 0.010 = 0.012 = 0.0097 J 0.017 =
SvoC Acenaphthylene mg/L - 0.0095 U 0.0100 U 0.010 U 0.0094 U 0.0099 U 0.0096 U
SvOoC Aniline mg/L - -- - 0.010 U -- -- --
SvoC Anthracene mg/L 0.013 0.0036 J 0.0024 J 0.010 U 0.0094 U 0.0099 U 0.0096 U
SvOC Benzo(a)anthracene mg/L 2.70E-05 0.0013J 0.0100 U 0.010 U 0.0094 U 0.0099 U 0.0096 U
SvOoC Benzo(a)pyrene mg/L 1.40E-05 0.0012 J 0.0100 U 0.010 U 9.50E-04 J 0.0099 U 0.0096 U
SvOoC Benzo(b)fluoranthene mg/L - 0.0012 J 0.0100 U 0.010 U 0.0094 U 0.0099 U 0.0096 U
SvOoC Benzo(g,h,i)perylene mg/L - 0.0017 J 0.0100 U 0.010 U 0.0094 U 0.0099 U 0.0096 U
SvOoC Benzo(k)fluoranthene mg/L - 0.0012 J 0.0100 U 0.010 U 0.0094 U 0.0099 U 0.0096 U
SvoC Benzoic Acid mg/L 0.042 0.048 U - 0.050 U 0.047 U 0.050 U -
SvoC bis(2-Ethylhexyl)phthalate mg/L 0.0030 0.0015 J - 0.010 U 0.0094 U 0.0099 U -
SvoC Butyl benzyl phthalate mg/L 0.019 0.0010 J - 0.010 U 0.0094 U 0.0099 U -
SvOoC Carbazole mg/L - -- - - -- 0.0016 J --
SvoC Chrysene mg/L - 0.0015 J 0.0100 U 0.010 U 0.0094 U 0.0099 U 0.0096 U
SvOoC Dibenz(a,h)anthracene mg/L - 0.0016 J 0.0100 U 0.010 U 0.0094 U 0.0099 U 0.0096 U
SvoC Dibenzofuran mg/L 0.0037 0.041 = 0.022 = 0.010 U 8.75E-04 J 0.0099 U 0.0010 J
SvoC Di-n-butylphthalate mg/L 0.035 7.44E-04 J - 0.010 U 0.0094 U 0.0099 U -
SvoC Di-n-octylphthalate mg/L 0.71 0.0010 J - 0.010 U 0.0094 U 0.0099 U -
SvoC Fluoranthene mg/L 0.0062 0.0013 J 0.0100 U 0.010 U 0.0094 U 0.0099 U 0.0096 U
SvoC Fluorene mg/L 0.0039 0.041 = 0.022 = 0.0025 J 0.0024 J 0.0019 J 0.0027 J
SvOC Hexachlorocyclopentadiene mg/L 0.0052 0.0095 U - 0.010 U 0.0094 J 0.0099 U -
SvOC Hexachloroethane mg/L 0.54 0.0095 U - 0.010 U 0.0094 U 0.0099 U -
SvoC Indeno(1,2,3-cd)pyrene mg/L - 0.0016 J 0.0100 U 0.010 U 0.0094 U 0.0099 U 0.0096 U
SvOoC Naphthalene mg/L 0.62 14 = 0.84 = 0.19D 0.14 = 0.18 = 0.69 =
SvOC Pentachlorophenol mg/L 0.015 0.048 U 0.050 U 0.050 U 0.047 U 0.050 U 0.048 U
SvoC Phenanthrene mg/L 0.0063 0.030 = 0.020 = 0.010 U 0.0094 U 0.0099 U 0.0096 U
SvoC Phenol mg/L 0.11 0.0095 U - 0.010 U 0.0094 U 0.0099 U -
SvoC Pyrene mg/L - 9.25E-04 J 0.0100 U 0.010 U 0.0094 U 0.0099 U 0.0096 U
TPH Diesel mg/L - -- - 12= -- 0.43 = --
TPH Diesel Range Organics (C12-C24) mg/L - -- - - -- -- --
TPH Gasoline mg/L - -- - 15= -- 1.0 = --
TPH_SG Diesel Range Organics (C12-C24) mg/L - -- - - -- -- --
VvOC 1,1-Dichloroethene mg/L 0.025 0.0010 U - 0.0010 U 0.0010 U 3.00E-04 U -
vOC 1,2,4-Trimethylbenzene mg/L - 0.029 = 0.018 = 4.30E-04 J 0.0010 U 6.10E-04 = 0.016 =
vOC 1,3,5-Trimethylbenzene mg/L - 0.014 = 0.0085 = 0.0010 U 0.0010 U 3.00E-04 U 0.0025 =
VvOC Benzene mg/L 0.13 6.00E-04 J 2.60E-04 J 0.0016 = 6.00E-04 J 0.0019 = 0.0015 =
vOC Bromomethane mg/L - 0.0010 U - 0.0010 U 0.0010 U 3.00E-04 U -
VvOC Ethylbenzene mg/L 0.0073 0.044 = 0.019 = 0.016 = 0.0013 = 0.025 = 0.025 =
vOC Isopropylbenzene mg/L - 0.013 = - 0.0070 = 0.0042 = 0.0049 = -
VvOC m,p-Xylene mg/L - 0.0033 = 0.0030 = 4.20E-04 J 0.0020 U 0.0029 = 0.0074 =
vOC n-Propylbenzene mg/L - 0.0050 = - 0.0025 = 0.0015 = 0.0014 = -
VvOC o-Xylene mg/L - 0.015 = - 0.0022 = 9.00E-04 J 3.00E-04 U -
vOoC p-Isopropyltoluene mg/L - 0.012 = - 0.0010 U 0.0010 U 2.40E-04J -
vOoC sec-Butylbenzene mg/L - 0.0010 U - 3.60E-04 J 0.0010 U 3.00E-04 U -

Page 20 of 27



TABLES

Perched Water-Bearing Zone Groundwater Detections

Former Koppers Wood-Treating Site, Wauna, Oregon

Station ID: PMW-08 PMW-08 PMW-09 PMW-09 PMW-09 PMW-09

Sample ID: PMW8-GW-101001-1 PMW-DUP-W-5302-1 PMW9-0 PMW9-GW-100901 PMW-9-013102-0 PMW-09-W-53002-0

QAQC Type: FD FD N N N N

Date Collected: 10/10/01 05/30/02 05/08/01 10/09/01 01/31/02 05/30/02
Oregon

Chemical Level II-

Group Parameter Units SW

vOC Styrene mg/L - 0.0010 U - 0.0010 U 0.0010 U 3.00E-04 U -

vOoC Tetrachloroethylene mg/L 0.84 0.0010 U 4.40E-04 J 0.0010 U 0.0010 U 8.20E-04 = 9.50E-04 =

VOC Toluene mg/L 0.0098 9.00E-04 J - 5.60E-04 J 0.0010 U 3.00E-04 U --

Notes:

= - Analyte found

B - Analyte detected in blank

SVOC - Semivolatile organic compounds
CONYV - General chemistry

D - Sample was diluted by laboratory

FD - Field duplicate

J - Estimated result

M -DISS - Dissolved metals

M - TOTAL AVS = Total metals (acid volatile sulfides)
M - TOTAL = Total metals

N - Primary sample

TPH - Total petroleum hydrocarbons

U - Analyte not found at the listed detection limit
VOC - Volatile organic compounds

Shading indicates detected concentration exceeds screening value.
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TABLES

Perched Water-Bearing Zone Groundwater Detections
Former Koppers Wood-Treating Site, Wauna, Oregon

Station ID: PMW-09 PMW-09 PMW-09 PMW-09 PMW-09 PMW-10 PMW-10
Sample ID: PMW-09-092502-0 PMW09-071503-0 PMW9-1 PMW-DUP-092502-1 PMW09-071503-1 PMW10-0 PMW10-GW-101001
QAQC Type: N N FD FD FD N N
Date Collected: 09/25/02 07/15/03 05/08/01 09/25/02 07/15/03 05/08/01 10/10/01
Oregon
Chemical Level II-
Group Parameter Units SW
CONV Alkalinity as CaCO3 mg CaCO3/L -- - - 132 = -- -- 165 = 258 =
CONV Nitrate as N mg/L as N - - - 0.030 U -- -- 0.030 U 0.10 U
CONV Sulfate mg/L - - - 0.94 B -- -- 0.53 B 1.6 =
DIOXIN 1,2,3,4,6,7,8-HpCDD mg/L -- 1.20E-06 = -- -- - - -- -
DIOXIN 1,2,3,4,7,8-HxCDD mg/L -- 1.46E-06 = -- -- - - -- -
DIOXIN 1,2,3,6,7,8-HxCDD mg/L -- 1.52E-06 = -- -- - - -- -
DIOXIN 1,2,3,7,8,9-HxCDD mg/L -- 1.57E-06 = -- -- - - -- -
DIOXIN 1,2,3,7,8-PeCDD mg/L -- 9.88E-07 = -- -- - - -- -
DIOXIN 2,3,7,8-TCDD mg/L -- 5.92E-07 = -- -- - - -- -
DIOXIN HpCDDs (total) mg/L - - - - -- -- - --
DIOXIN OCDD mg/L -- 5.00E-06 U -- -- - - -- -
DIOXIN TEQ mg/L -- 3.17E-06 = -- -- - - -- -
FURAN 1,2,3,4,6,7,8-HpCDF mg/L - 6.67E-07 = -- -- - - -- -
FURAN 1,2,3,4,7,8,9-HpCDF mg/L - 9.96E-07 = -- -- - - -- -
FURAN 1,2,3,4,7,8-HxCDF mg/L -- 6.42E-07 = -- -- - - -- -
FURAN 1,2,3,6,7,8-HxCDF mg/L -- 6.36E-07 = -- -- - - -- -
FURAN 1,2,3,7,8,9-HxCDF mg/L -- 9.41E-07 = -- -- - - -- -
FURAN 1,2,3,7,8-PeCDF mg/L -- 1.36E-06 = -- -- - - -- -
FURAN 2,3,4,6,7,8-HxCDF mg/L -- 6.91E-07 = -- -- - - -- -
FURAN 2,3,4,7,8-PeCDF mg/L -- 1.25E-06 = -- -- - - -- -
FURAN 2,3,7,8-TCDF mg/L -- 1.23E-06 = -- -- - - -- -
FURAN HpCDFs (total) mg/L - - - - -- -- - --
FURAN HXCDFs (total) mg/L - - - - -- -- - --
FURAN OCDF mg/L -- 2.09E-06 = -- -- - - -- -
GAS Carbon Dioxide mg/L - - - 86 = -- -- 56 = 125 =
GAS Methane mg/L - - - 7.4 = -- -- 3.7= 15 =
M-DISS Arsenic mg/L 0.15 - - - -- -- - 0.010 U
M-DISS Chromium mg/L - - - - -- -- - 0.010 U
M-DISS Iron mg/L 1.0 - - 32= -- -- 24 = 40 =
M-DISS Zinc mg/L 0.12 - - - -- -- - 0.020 U
M-TOTAL  Arsenic mg/L 0.15 - - 0.0090 U -- -- 0.0090 U 0.010 U
M-TOTAL  Chromium mg/L - - - 0.0010 U -- -- 0.0010 U 0.010 U
M-TOTAL  Chromium, Hexavalent mg/L 0.011 - - 0.40 U -- -- 0.40 U 0.0010 U
M-TOTAL  Copper mg/L 0.0090 - - 0.0010 U - - 0.0010 U 0.010 U
M-TOTAL  Iron mg/L 1.0 - - 22 = -- -- 23 = 40 =
M-TOTAL  Iron (Ferrous) mg/L 1.0 - - - -- -- - 15 =
M-TOTAL  Zinc mg/L 0.12 - - 0.0020 U - - 0.0020 U 0.020 U
SvOoC 2,4,5-Trichlorophenol mg/L - - 0.049 U 0.050 U -- 0.048 U 0.050 U 0.047 U
SvoC 2,4-Dichlorophenol mg/L 3.7 - 0.0097 U 0.010 U - 0.0097 U 0.010 U 0.0094 U
SvoC 2,4-Dimethylphenol mg/L 0.042 - 0.0097 U 0.010 U - 0.0097 U 0.010 U 0.0094 U
SvoC 2,4-Dinitrophenol mg/L - - 0.049 U 0.050 U - 0.048 U 0.050 U 0.047 U
SvoC 2,6-Dinitrotoluene mg/L 0.23 - 0.0097 U 0.010 U - 0.0097 U 0.010 U 0.0094 U
SvoC 2-Methylnaphthalene mg/L - 0.034 = 0.026 = 0.0098 = 0.042 0.025 = 0.27 D 0.19 =
SvoC 2-Methylphenol mg/L 0.013 - 0.0097 U 0.010 U - 0.0097 U 0.010 U 0.0094 U
SvoC 3,3"-Dichlorobenzidine mg/L - - 0.020 U 0.020 U - 0.019 U 0.020 U 0.019 U
SvOoC 4,6-Dinitro-2-methylphenol mg/L - - 0.049 U 0.050 U -- 0.048 U 0.050 U 0.047 U
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TABLES
Perched Water-Bearing Zone Groundwater Detections
Former Koppers Wood-Treating Site, Wauna, Oregon

Station ID: PMW-09 PMW-09 PMW-09 PMW-09 PMW-09 PMW-10 PMW-10
Sample ID: PMW-09-092502-0 PMW09-071503-0 PMW9-1 PMW-DUP-092502-1 PMW09-071503-1 PMW10-0 PMW10-GW-101001
QAQC Type: N N FD FD FD N N
Date Collected: 09/25/02 07/15/03 05/08/01 09/25/02 07/15/03 05/08/01 10/10/01
Oregon
Chemical Level II-
Group Parameter Units SW
SvoC 4-Methylphenol mg/L - - 0.0097 U 0.010 U - 0.0097 U 0.010 U 0.0094 U
SvoC 4-Nitroaniline mg/L - - 0.049 U 0.050 U - 0.048 U 0.050 U 0.047 U
SvoC Acenaphthene mg/L 0.52 0.017 = 0.021J 0.011 = 0.021 = 0.019 J 0.29 D 0.27 =
SvoC Acenaphthylene mg/L - 0.0097 U 2.67E-04 = 0.010 U 0.010 U 2.41E-04 = 0.0026 J 0.0094 U
SvoC Aniline mg/L - - 0.0097 U 0.010 U - 0.0097 U 0.010 U -
SvoC Anthracene mg/L 0.013 0.0097 U 6.15E-05 J 0.010 U 0.010 U 6.17E-05 J 0.018 = 0.023 =
SvOC Benzo(a)anthracene mg/L 2.70E-05 0.0097 U 1.20E-04 U 0.010 U 0.010 U 1.22E-04 U 0.010 U 0.0094 U
SvOoC Benzo(a)pyrene mg/L 1.40E-05 0.0097 U 1.20E-04 U 0.010 U 0.010 U 1.22E-04 U 0.010 U 0.0094 U
SvOoC Benzo(b)fluoranthene mg/L - 0.0097 U 1.20E-04 U 0.010 U 0.010 U 1.22E-04 U 0.010 U 0.0094 U
SvOoC Benzo(g,h,i)perylene mg/L - 0.0097 U 8.30E-06 J 0.010 U 0.010 U 1.17E-05J 0.010 U 0.0094 U
SvOoC Benzo(k)fluoranthene mg/L - 0.0097 U 1.20E-04 U 0.010 U 0.010 U 1.22E-04 U 0.010 U 0.0094 U
SvoC Benzoic Acid mg/L 0.042 - 0.049 U 0.050 U - 0.048 U 0.050 U 0.047 U
SvoC bis(2-Ethylhexyl)phthalate mg/L 0.0030 - 0.0097 U 0.010 U - 0.0097 U 0.010 U 0.0094 U
SvoC Butyl benzyl phthalate mg/L 0.019 - 0.0097 U 0.010 U - 0.0097 U 0.010 U 0.0094 U
SvOoC Carbazole mg/L - - - - -- -- - --
SvoC Chrysene mg/L - 0.0097 U 1.20E-04 U 0.010 U 0.010 U 1.22E-04 U 0.010 U 0.0094 UJ
SvOoC Dibenz(a,h)anthracene mg/L - 0.0097 U 7.80E-06 J 0.010 U 0.010 U 1.22E-04 U 0.010 U 0.0094 U
SvoC Dibenzofuran mg/L 0.0037 8.92E-04 J 0.0012 J 0.010 U 0.0011J 0.0011J 0.16 D 0.14 =
SvoC Di-n-butylphthalate mg/L 0.035 - 0.0097 U 0.010 U - 0.0097 U 0.010 U 8.29E-04 J
SvoC Di-n-octylphthalate mg/L 0.71 - 0.0097 U 0.010 U - 0.0097 U 0.010 U 0.0094 U
SvoC Fluoranthene mg/L 0.0062 0.0097 U 1.20E-04 U 0.010 U 0.010 U 1.22E-04 U 0.018 = 0.019 =
SvoC Fluorene mg/L 0.0039 0.0026 J 0.0032 = 0.0026 J 0.0033J 0.0027 = 0.18 D 0.18 =
SvOC Hexachlorocyclopentadiene mg/L 0.0052 - 0.0097 U 0.010 U - 0.0097 U 0.010 U 0.0094 U
SvOC Hexachloroethane mg/L 0.54 - 0.0097 U 0.010 U - 0.0097 U 0.010 U 0.0094 U
SvoC Indeno(1,2,3-cd)pyrene mg/L - 0.0097 U 1.20E-04 U 0.010 U 0.010 U 1.22E-04 U 0.010 U 0.0094 U
SvoC Naphthalene mg/L 0.62 0.45 = 0.44 = 021D 0.55 = 0.50 = 0.26 D 0.65 =
SvOC Pentachlorophenol mg/L 0.015 0.048 U 0.049 U 0.050 U 0.051 U 0.048 U 0.050 U 0.047 U
SvoC Phenanthrene mg/L 0.0063 0.0097 U 5.04E-04 = 0.010 U 0.010 U 4.51E-04 = 0.17D 021 =
SvoC Phenol mg/L 0.11 - 0.0097 U 0.010 U - 0.0097 U 0.010 U 0.0094 U
SvoC Pyrene mg/L - 0.0097 U 1.20E-04 U 0.010 U 0.010 U 1.22E-04 U 0.0096 = 0.011 =
TPH Diesel mg/L - - - 12= -- -- - --
TPH Diesel Range Organics (C12-C24) mg/L - 13= - - 1.0 = -- - --
TPH Gasoline mg/L - - - 12= -- -- - --
TPH_SG Diesel Range Organics (C12-C24) mg/L - 12= - - 0.78 = -- - --
VvOC 1,1-Dichloroethene mg/L 0.025 0.0010 U 5.00E-04 U 0.0010 U 0.0010 U 5.00E-04 U - 0.0010 U
vOC 1,2,4-Trimethylbenzene mg/L - 0.0075 = 0.0086 = 4.80E-04 J 0.0079 = 0.0091 = - 0.015 =
vOC 1,3,5-Trimethylbenzene mg/L - 6.20E-04 J 6.40E-04 = 0.0010 U 7.00E-04 J 6.60E-04 = - 0.0091 =
VvOC Benzene mg/L 0.13 9.70E-04 J 8.40E-04 = 0.0020 = 9.90E-04 J 8.50E-04 = - 0.0010 U
vOC Bromomethane mg/L - 0.0010 U 5.00E-04 U 0.0010 U 0.0010 U 5.00E-04 U - 0.0010 U
VvOC Ethylbenzene mg/L 0.0073 0.0096 = 0.010 = 0.018 = 0.010 = 0.011 = - 0.0065 =
vOC Isopropylbenzene mg/L - 0.0059 = 0.0054 = 0.0077 = 0.0061 = 0.0057 = - 0.0012 =
VvOC m,p-Xylene mg/L - 9.50E-04 J 0.0029 = 3.80E-04 J 9.80E-04 J 0.0029 = - 0.011 =
vOC n-Propylbenzene mg/L - 0.0025 = 0.0021 = 0.0028 = 0.0027 = 0.0021 = - 0.0010 U
VvOC o-Xylene mg/L - 0.0010 U 5.00E-04 U 0.0023 = 0.0010 U 4.00E-04 J - 0.0061 =
vOoC p-Isopropyltoluene mg/L - 4.70E-04 J 3.20E-04 J 0.0010 U 5.00E-04 J 3.30E-04 J - 0.0023 =
vOoC sec-Butylbenzene mg/L - 0.0010 U 5.00E-04 U 4.20E-04J 0.0010 U 5.00E-04 U - 0.0010 U
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TABLES

Perched Water-Bearing Zone Groundwater Detections

Former Koppers Wood-Treating Site, Wauna, Oregon

Station ID: PMW-09 PMW-09 PMW-09 PMW-09 PMW-09 PMW-10 PMW-10

Sample ID: PMW-09-092502-0 PMW09-071503-0 PMW9-1 PMW-DUP-092502-1 PMW09-071503-1 PMW10-0 PMW10-GW-101001

QAQC Type: N N FD FD FD N N

Date Collected: 09/25/02 07/15/03 05/08/01 09/25/02 07/15/03 05/08/01 10/10/01
Oregon

Chemical Level II-

Group Parameter Units SW

vOC Styrene mg/L - 0.0010 U - 0.0010 U 0.0010 U - - 0.0010 U

vOoC Tetrachloroethylene mg/L 0.84 3.40E-04 J 4.00E-04 J 0.0010 U 3.30E-04 J 3.90E-04 J - 0.0010 U

VOC Toluene mg/L 0.0098 0.0010 U 5.00E-04 U 3.90E-04 J 0.0010 U 5.00E-04 U - 8.00E-04 J

Notes:

= - Analyte found

B - Analyte detected in blank

SVOC - Semivolatile organic compounds
CONYV - General chemistry

D - Sample was diluted by laboratory

FD - Field duplicate

J - Estimated result

M -DISS - Dissolved metals

M - TOTAL AVS = Total metals (acid volatile sulfides)
M - TOTAL = Total metals

N - Primary sample

TPH - Total petroleum hydrocarbons

U - Analyte not found at the listed detection limit
VOC - Volatile organic compounds

Shading indicates detected concentration exceeds screening value.
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TABLES

Perched Water-Bearing Zone Groundwater Detections
Former Koppers Wood-Treating Site, Wauna, Oregon

Station ID: PMW-10 PMW-12 PMW-12 PMW-12 PMW-13 PMW-13
Sample ID: PMW-10-012902-0 PMW-12-013002-0 PMW-12-W-53002-0 PMW-12-092402-0 PMW-13-013102-0 PMW130714030
QAQC Type: N N N N N N
Date Collected: 01/29/02 01/30/02 05/30/02 09/24/02 01/31/02 07/14/03
Oregon
Chemical Level II-
Group Parameter Units SW
CONV Alkalinity as CaCO3 mg CaCO3/L -- 108 = 112 = - - 104 = -
CONV Nitrate as N mg/L as N - 2.7 = 0.10 U - - 0.10 UJ --
CONV Sulfate mg/L - 36 = 10 = - - 28 = --
DIOXIN 1,2,3,4,6,7,8-HpCDD mg/L - - - - - - -
DIOXIN 1,2,3,4,7,8-HxCDD mg/L -- -- -- -- -- -- -
DIOXIN 1,2,3,6,7,8-HxCDD mg/L -- -- -- -- -- -- -
DIOXIN 1,2,3,7,8,9-HxCDD mg/L -- -- -- -- -- -- -
DIOXIN 1,2,3,7,8-PeCDD mg/L -- -- -- -- -- -- -
DIOXIN 2,3,7,8-TCDD mg/L -- -- -- -- -- -- -
DIOXIN HpCDDs (total) mg/L - - - - - - --
DIOXIN OCDD mg/L -- -- -- -- -- -- -
DIOXIN TEQ mg/L -- -- -- -- -- -- -
FURAN 1,2,3,4,6,7,8-HpCDF mg/L - - - - - - -
FURAN 1,2,3,4,7,8,9-HpCDF mg/L - - - - - - -
FURAN 1,2,3,4,7,8-HxCDF mg/L - - - - - - -
FURAN 1,2,3,6,7,8-HxCDF mg/L - - - - - - -
FURAN 1,2,3,7,8,9-HxCDF mg/L - - - - - - -
FURAN 1,2,3,7,8-PeCDF mg/L - - - - - - -
FURAN 2,3,4,6,7,8-HxCDF mg/L - - - - - - -
FURAN 2,3,4,7,8-PeCDF mg/L - - - - - - -
FURAN 2,3,7,8-TCDF mg/L - - - - - - -
FURAN HpCDFs (total) mg/L - - - - - - --
FURAN HXCDFs (total) mg/L - - - - - - --
FURAN OCDF mg/L - - - - - - -
GAS Carbon Dioxide mg/L - 91 = 52 = - - 101 = --
GAS Methane mg/L - 091 = 0.39 = - - 8.4 = --
M-DISS Arsenic mg/L 0.15 0.010 U 0.010 U - - 0.010 U -
M-DISS Chromium mg/L - 0.010 U 0.010 U - - 0.010 UJ -
M-DISS Iron mg/L 1.0 21= 6.9 = - - 28 = --
M-DISS Zinc mg/L 0.12 0.057 = 0.020 U - - 0.020 U -
M-TOTAL  Arsenic mg/L 0.15 0.010 U 0.010 U - - 0.010 U -
M-TOTAL  Chromium mg/L - 0.010 U 0.010 U - - 0.010 UJ -
M-TOTAL  Chromium, Hexavalent mg/L 0.011 0.0010 U 0.0010 U - - 0.0010 UJ -
M-TOTAL  Copper mg/L 0.0090 0.010 U 0.010 U - - 0.010 U -
M-TOTAL  Iron mg/L 1.0 2.7 = 75 = - - 28 = --
M-TOTAL  Iron (Ferrous) mg/L 1.0 17 = 46 = - - 42 = --
M-TOTAL  Zinc mg/L 0.12 0.060 = 0.020 U - - 0.020 U -
SvOoC 2,4,5-Trichlorophenol mg/L - 0.048 U 0.051 U - - 0.049 U 0.097 U
SvoC 2,4-Dichlorophenol mg/L 3.7 0.0095 U 0.010 U - - 0.0099 U 0.019 U
SvoC 2,4-Dimethylphenol mg/L 0.042 0.0095 U 0.010 U - - 0.0099 U 0.019 U
SvOoC 2,4-Dinitrophenol mg/L - 0.048 R 0.051 R - - 0.049 R 0.097 U
SvoC 2,6-Dinitrotoluene mg/L 0.23 0.0095 U 0.010 U - - 0.0099 U 0.019 U
SvOoC 2-Methylnaphthalene mg/L - 0.014 = 0.010 U 0.010 0.0097 0.22 0.24 =
SvoC 2-Methylphenol mg/L 0.013 0.0095 U 0.010 U - - 0.0099 U 0.019 U
SvoC 3,3"-Dichlorobenzidine mg/L - 0.019 U 0.020 U - - 0.020 U 0.039 U
SvOoC 4,6-Dinitro-2-methylphenol mg/L - 0.048 U 0.051 U - - 0.049 U 0.097 U
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TABLES
Perched Water-Bearing Zone Groundwater Detections
Former Koppers Wood-Treating Site, Wauna, Oregon

Station ID: PMW-10 PMW-12 PMW-12 PMW-12 PMW-13 PMW-13
Sample ID: PMW-10-012902-0 PMW-12-013002-0 PMW-12-W-53002-0 PMW-12-092402-0 PMW-13-013102-0 PMW130714030
QAQC Type: N N N N N N
Date Collected: 01/29/02 01/30/02 05/30/02 09/24/02 01/31/02 07/14/03
Oregon
Chemical Level II-
Group Parameter Units SW
SvoC 4-Methylphenol mg/L - 0.0095 U 0.010 U - - 0.0099 U 0.019 U
SvOC 4-Nitroaniline mg/L - 0.048 U 0.051 U - - 0.049 U 0.097 U
SvoC Acenaphthene mg/L 0.52 0.026 = 0.0021 J 0.0021 J 0.0061 J 0.10 = 0.11 =
SvoC Acenaphthylene mg/L - 0.0095 U 0.010 U 0.010 U 0.0097 U 0.0099 U 0.0013 =
SvOoC Aniline mg/L - - - - - - 0.019 U
SvoC Anthracene mg/L 0.013 0.0024 J 0.010 U 0.010 U 0.0097 U 0.0022 J 0.0022 =
SvOC Benzo(a)anthracene mg/L 2.70E-05 0.0095 U 0.010 U 0.010 U 0.0097 U 0.0099 U 7.90E-06 J
SvOoC Benzo(a)pyrene mg/L 1.40E-05 0.0095 U 0.010 U 0.010 U 0.0097 U 0.0099 U 1.12E-05J
SvOoC Benzo(b)fluoranthene mg/L - 0.0095 U 0.010 U 0.010 U 0.0097 U 0.0099 U 1.07E-05 J
SvOoC Benzo(g,h,i)perylene mg/L - 0.0095 U 0.010 U 0.010 U 0.0097 U 0.0099 U 6.80E-06 J
SvOoC Benzo(k)fluoranthene mg/L - 0.0095 U 0.010 U 0.010 U 0.0097 U 0.0099 U 1.11E-05J
SvoC Benzoic Acid mg/L 0.042 0.048 U 0.051 U - - 0.049 U 0.097 U
SvoC bis(2-Ethylhexyl)phthalate mg/L 0.0030 0.0095 U 0.010 U - - 0.0099 U 0.019 U
SvoC Butyl benzyl phthalate mg/L 0.019 0.0095 U 0.010 U - - 0.0099 U 0.019 U
SvOoC Carbazole mg/L - 0.0047 J 0.010 U - - 0.029 = -
SvoC Chrysene mg/L - 0.0095 U 0.010 U 0.010 U 0.0097 U 0.0099 U 6.70E-06 J
SvOoC Dibenz(a,h)anthracene mg/L - 0.0095 U 0.010 U 0.010 U 0.0097 U 0.0099 U 8.20E-06 J
SvoC Dibenzofuran mg/L 0.0037 0.010 = 0.010 U 0.010 U 0.0097 U 0.039 = 0.041 =
SvoC Di-n-butylphthalate mg/L 0.035 0.0095 U 0.010 U - - 0.0099 U 0.019 U
SvoC Di-n-octylphthalate mg/L 0.71 0.0048 J 0.010 U - - 0.0099 U 0.019 U
SvoC Fluoranthene mg/L 0.0062 0.0048 J 0.010 U 0.010 U 0.0097 U 0.0099 U 3.30E-04 =
SvoC Fluorene mg/L 0.0039 0.015 = 0.010 U 0.010 U 0.0097 U 0.043 = 0.044 =
SvOC Hexachlorocyclopentadiene mg/L 0.0052 0.0095 U 0.010 U - - 0.0099 U 0.019 U
SvOC Hexachloroethane mg/L 0.54 0.0095 U 0.010 U - - 0.0099 U 0.019 U
SvoC Indeno(1,2,3-cd)pyrene mg/L - 0.0095 U 0.010 U 0.010 U 0.0097 U 0.0099 U 7.80E-06 J
SvoC Naphthalene mg/L 0.62 0.057 = 0.010 R 0.010 U 0.0097 U 247 2517
SvOC Pentachlorophenol mg/L 0.015 0.048 U 0.051 U 0.051 U 0.049 U 0.049 U 0.097 U
SvoC Phenanthrene mg/L 0.0063 0.0064 J 0.010 U 0.010 U 0.0097 U 0.017 = 0.022 =
SvoC Phenol mg/L 0.11 0.0095 U 0.010 U - - 0.0099 U 0.019 U
SvoC Pyrene mg/L - 0.0020 J 0.010 U 0.010 U 0.0097 U 0.0099 U 1.15E-04 =
TPH Diesel mg/L - 0.43 = 0.067 = - - 3.7 = --
TPH Diesel Range Organics (C12-C24) mg/L - - - - - - --
TPH Gasoline mg/L - 0.10 U 0.10 U - - 8.2 = --
TPH_SG Diesel Range Organics (C12-C24) mg/L - - - - - - --
VvOC 1,1-Dichloroethene mg/L 0.025 3.00E-04 U 3.00E-04 U - 0.0010 U 3.00E-04 U 5.00E-04 U
VvOC 1,2,4-Trimethylbenzene mg/L - 0.0023 = 3.00E-04 U 5.00E-04 U 0.0010 U 0.038 = 0.026 =
VvOC 1,3,5-Trimethylbenzene mg/L - 0.0015 = 3.00E-04 U 5.00E-04 U 0.0010 U 0.0097 = 0.0032 =
VvOC Benzene mg/L 0.13 3.00E-04 U 3.00E-04 U 5.00E-04 U 0.0010 U 0.0025 = 0.0018 =
vOC Bromomethane mg/L - 3.00E-04 U 3.00E-04 U - 0.0010 U 3.00E-04 U 5.00E-04 U
VvOC Ethylbenzene mg/L 0.0073 0.0010 = 3.00E-04 U 5.00E-04 U 0.0010 U 0.087 = 0.059 =
vOC Isopropylbenzene mg/L - 2.00E-04 J 3.00E-04 U - 0.0010 U 0.016 = 0.014 =
VvOC m,p-Xylene mg/L - 0.0017 = 6.00E-04 U 0.0010 U 0.0020 U 0.014 = 0.011 =
vOC n-Propylbenzene mg/L - 3.00E-04 U 3.00E-04 U - 0.0010 U 0.0066 = 0.0071 =
VvOC o-Xylene mg/L - 3.00E-04 U 3.00E-04 U - 0.0010 U 0.0016 = 0.0016 =
vOoC p-Isopropyltoluene mg/L - 3.00E-04 U 3.00E-04 U - 0.0010 U 0.0013 = 0.0017 =
vOoC sec-Butylbenzene mg/L - 3.00E-04 U 3.00E-04 U - 0.0010 U 3.00E-04 U 5.00E-04 U
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TABLES

Perched Water-Bearing Zone Groundwater Detections

Former Koppers Wood-Treating Site, Wauna, Oregon

Station ID: PMW-10 PMW-12 PMW-12 PMW-12 PMW-13 PMW-13

Sample ID: PMW-10-012902-0 PMW-12-013002-0 PMW-12-W-53002-0 PMW-12-092402-0 PMW-13-013102-0 PMW130714030

QAQC Type: N N N N N N

Date Collected: 01/29/02 01/30/02 05/30/02 09/24/02 01/31/02 07/14/03
Oregon

Chemical Level II-

Group Parameter Units SW

vOC Styrene mg/L - 3.00E-04 U 3.00E-04 U - 0.0010 U 3.00E-04 U -

vOoC Tetrachloroethylene mg/L 0.84 2.90E-04 J 3.00E-04 U 5.00E-04 U 0.0010 U 0.0019 = 0.0023 =

VOC Toluene mg/L 0.0098 3.00E-04 U 3.00E-04 U - 0.0010 U 3.00E-04 U 5.00E-04 U

Notes:

= - Analyte found

B - Analyte detected in blank

SVOC - Semivolatile organic compounds
CONYV - General chemistry

D - Sample was diluted by laboratory

FD - Field duplicate

J - Estimated result

M -DISS - Dissolved metals

M - TOTAL AVS = Total metals (acid volatile sulfides)
M - TOTAL = Total metals

N - Primary sample

TPH - Total petroleum hydrocarbons

U - Analyte not found at the listed detection limit
VOC - Volatile organic compounds

Shading indicates detected concentration exceeds screening value.
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TABLE 6
Shallow Water-Bearing Zone
Groundwater Detections

Former Koppers Wood-Treating Site, Wauna, Oregon

Station ID: SMW-01 SMW-01 SMW-01 SMW-01 SMW-01 SMW-02 SMW-02
Sample ID: SMW1-0 SMW1-GW-100901 SMW-1-013002-0 SMW-01-092402-0 SMW01-071503-0 SMW-2-013102-0 SMW-02-092402-0
QAQC Type: N N N N N N N
Date Collected: 05/08/01 10/09/01 01/30/02 09/24/02 07/15/03 01/31/02 09/24/02
Oregon
Chemical Level II-
Group Parameter Units SW
M-DISS Iron mg/L 1.0 -- 64 = 68 = -- - 59 = -
M-TOTAL  Arsenic mg/L  0.15 0.0091 = 0.010 U 0.010 U - - 0.010 U -
M-TOTAL  Chromium, Hexavalent mg/L  0.011 20U 0.0010 U 0.012 = -- - 0.0010 UJ -
M-TOTAL  Copper mg/L  0.0090 0.0016 = 0.010 U 0.010 U - - 0.010 U -
M-TOTAL  Iron mg/L 1.0 63 = 66 = 66 = -- - 59 = -
M-TOTAL  Iron (Ferrous) mg/L 1.0 -- - - -- - 7.8 = -
M-TOTAL  Zinc mg/L  0.12 0.0069 = 0.020 U 0.020 U - - 0.11 = -
SvOoC 2,4-Dinitropheno mg/L - 0.050 U 0.047 J 0.051 R - 0.048 U 0.048 R -
SvoC 2-Methylnaphthalene mg/L - 0.010 U 0.0094 U 0.010 U 0.0099 U 1.65E-05 J 0.0096 U 0.010 U
SvoC Acenaphthene mg/L  0.52 0.010 U 0.0094 U 0.010 U 0.0099 U 3.53E-05 = 0.0096 U 0.010 U
SvoC Acenaphthylene mg/L - 0.010 U 0.0094 U 0.010 U 0.0099 U 2.48E-05 U 0.0096 U 0.010 U
SvoC Anthracene mg/L  0.013 0.010 U 0.0094 U 0.010 U 0.0099 U 3.00E-06 J 0.0096 U 0.010 U
SvoC Benzo(a)anthracene mg/L  2.70E-05 0.010 U 0.0094 U 0.010 U 0.0099 U 3.00E-06 J 0.0096 U 0.010 U
SvoC Benzo(a)pyrene mg/L  1.40E-05 0.010 U 8.10E-04 J 0.010 U 0.0099 U 3.40E-06 J 0.0096 U 0.010 U
SvoC Benzo(b)fluoranthene mg/L - 0.010 U 0.0094 U 0.010 U 0.0099 U 2.48E-05 U 0.0096 U 0.010 U
SvoC Benzo(g,h,i)perylene mg/L - 0.010 U 0.0094 U 0.010 U 0.0099 U 3.00E-06 J 0.0096 U 0.010 U
SvoC Benzo(k)fluoranthene mg/L - 0.010 U 0.0094 U 0.010 U 0.0099 U 3.70E-06 J 0.0096 U 0.010 U
SvoC bis(2-Ethylhexyl)phthalate mg/L  0.0030 0.010 U 0.0094 U 0.010 U - 0.0097 U 0.015 = -
SvoC Chrysene mg/L - 0.010 U 0.0094 U 0.010 U 0.0099 U 3.00E-06 J 0.0096 U 0.010 U
SvoC Dibenz(a,h)anthracene mg/L - 0.010 U 0.0094 U 0.010 U 0.0099 U 2.70E-06 J 0.0096 U 0.010 U
SvoC Dimethyl phthalate mg/L  0.0030 0.010 U 0.0094 U 0.010 U - 0.0097 U 0.0034 J -
SvoC Fluoranthene mg/L  0.0062 0.010 U 0.0094 U 0.010 U 0.0099 U 3.40E-06 J 0.0096 U 0.010 U
SvoC Fluorene mg/L  0.0039 0.010 U 0.0094 U 0.010 U 0.0099 U 2.06E-05 J 0.0096 U 0.010 U
SvOoC Hexachlorocyclopentadiene  mg/L  0.0052 0.010 U 0.0094 J 0.010 U - 0.0097 U 0.0096 U --
SvoC Indeno(1,2,3-cd)pyrene mg/L - 0.010 U 0.0094 U 0.010 U 0.0099 U 2.80E-06 J 0.0096 U 0.010 U
SvoC Naphthalene mg/L  0.62 0.0011J 0.0094 U 0.010 R 0.0099 U 6.78E-05 = 0.0028 J 0.010 U
SvoC Phenanthrene mg/L  0.0063 0.010 U 0.0094 U 0.010 U 0.0099 U 8.50E-06 J 0.0096 U 0.010 U
SvoC Pyrene mg/L - 0.010 U 0.0094 U 0.010 U 0.0099 U 2.50E-06 J 0.0096 U 0.010 U
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TABLE 6

Shallow Water-Bearing Zone

Groundwater Detections

Former Koppers Wood-Treating Site, Wauna, Oregon

Station ID: SMW-01 SMW-01 SMW-01 SMW-01 SMW-01 SMW-02 SMW-02
Sample ID: SMW1-0 SMW1-GW-100901 SMW-1-013002-0 SMW-01-092402-0 SMW01-071503-0 SMW-2-013102-0 SMW-02-092402-0
QAQC Type: N N N N N N N
Date Collected: 05/08/01 10/09/01 01/30/02 09/24/02 07/15/03 01/31/02 09/24/02
Oregon
Chemical Level II-
Group Parameter Units SW
TPH Diesel mg/L - 0.231J - 0.034 = - - 0.030 = -
TPH Gasoline mg/L - 0.050 U - 0.10 U - - 0.55 = -
vOoC 1,2,4-Trimethylbenzene mg/L - 0.0010 U 0.0010 U 3.00E-04 U 1.00E-04 J 5.00E-04 U 8.00E-05 J 0.0010 U
vOoC Ethylbenzene mg/L  0.0073 0.0010 U 0.0010 U 3.00E-04 U 0.0010 U 5.00E-04 U 1.00E-04 J 0.0010 U
vOoC o-Xylene mg/L - 0.0010 U 0.0010 U 3.00E-04 U 0.0010 U 5.00E-04 U 4.50E-04 = 0.0010 U
VOC Tetrachloroethylene mg/L  0.84 0.0010 U 0.0010 U 3.00E-04 U 0.0010 U 5.00E-04 U 3.00E-04 U 0.0010 U
Notes:

= - Analyte found

B - Analyte detected in blank

SVOC - Semivolatile organic compounds
CONYV - General chemistry

D - Sample was diluted by laboratory

FD - Field duplicate

J - Estimated result

M -DISS - Dissolved metals

M - TOTAL AVS = Total metals (acid volatile sulfides)
M - TOTAL = Total metals

N - Primary sample

TPH - Total petroleum hydrocarbons

U - Analyte not found at the listed detection limit
VOC - Volatile organic compounds

Shading indicates detected concentration exceeds screening value.
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TABLE 6
Shallow Water-Bearing Zone
Groundwater Detections

Former Koppers Wood-Treating Site, Wauna, Oregon

Station ID: SMW-02 SMW-03 SMW-03 SMW-03 SMW-03
Sample ID: SMW020714030 SMW-3-013102-0 SMW-03-092502-0 SMW03-071503 SMW03-072403-0
QAQC Type: N N N N N
Date Collected: 07/14/03 01/31/02 09/25/02 07/15/03 07/24/03
Oregon
Chemical Level II-
Group Parameter Units SW
M-DISS Iron mg/L 1.0 -- 56 = - - -
M-TOTAL  Arsenic mg/L  0.15 -- 0.012 = - - -
M-TOTAL  Chromium, Hexavalent mg/L  0.011 -- 0.0010 U - - -
M-TOTAL  Copper mg/L  0.0090 -- 0.010 U - - -
M-TOTAL  Iron mg/L 1.0 -- 58 = - - -
M-TOTAL  Iron (Ferrous) mg/L 1.0 -- - - - -
M-TOTAL  Zinc mg/L  0.12 -- 0.020 U - - -
SvOoC 2,4-Dinitropheno mg/L - 0.048 U 0.049 R - - 0.048 U
SvOoC 2-Methylnaphthalene mg/L - 2.07E-05J 0.0097 U 0.010 U - 1.35E-05J
SvOoC Acenaphthene mg/L  0.52 3.93E-05 = 0.0097 U 0.010 U - 1.90E-05 J
SvOoC Acenaphthylene mg/L - 2.10E-06 J 0.0097 U 0.010 U - 2.20E-06 J
SvOoC Anthracene mg/L  0.013 3.60E-06 J 0.0097 U 0.010 U - 2.41E-05 U
SvOoC Benzo(a)anthracene mg/L  2.70E-05 4.20E-06 J 0.0097 U 0.010 U - 6.20E-06 J
SvOoC Benzo(a)pyrene mg/L  1.40E-05 6.60E-06 J 0.0097 U 0.010 U - 6.20E-06 J
SvOoC Benzo(b)fluoranthene mg/L - 6.10E-06 J 0.0097 U 0.010 U - 7.70E-06 J
SvOoC Benzo(g,h,i)perylene mg/L - 4.10E-06 J 0.0097 U 0.010 U - 3.10E-06 J
SvOC Benzo(k)fluoranthene mg/lL - 4.80E-06 J 0.0097 U 0.010 U - 5.70E-06 J
SvoC bis(2-Ethylhexyl)phthalate mg/L  0.0030 0.0097 U 0.0097 U - - 0.0062 J
SvoC Chrysene mg/L - 4.30E-06 J 0.0097 U 0.010 U - 6.40E-06 J
SvOoC Dibenz(a,h)anthracene mg/L - 4.60E-06 J 0.0097 U 0.010 U - 2.20E-06 J
SvoC Dimethyl phthalate mg/L  0.0030 0.0097 U 0.0097 U - - 0.0096 U
SvoC Fluoranthene mg/L  0.0062 5.30E-06 J 0.0097 U 0.010 U - 4.00E-06 J
SvoC Fluorene mg/L  0.0039 2.24E-05J 0.0097 U 0.010 U - 8.80E-06 J
SvOoC Hexachlorocyclopentadiene  mg/L  0.0052 0.0097 U 0.0097 U - - 0.0096 UJ
SvOoC Indeno(1,2,3-cd)pyrene mg/L - 4.40E-06 J 0.0097 U 0.010 U - 2.90E-06 J
SvoC Naphthalene mg/L  0.62 8.68E-05 = 0.0097 U 0.010 U 5.00E-04 5.00E-05 =
SvOC Phenanthrene mg/L  0.0063 1.07E-05 J 0.0097 U 0.010 U - 3.00E-06 J
SvoC Pyrene mg/L - 4.40E-06 J 0.0097 U 0.010 U - 3.00E-06 J
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TABLE 6

Shallow Water-Bearing Zone

Groundwater Detections

Former Koppers Wood-Treating Site, Wauna, Oregon

Station ID: SMW-02 SMW-03 SMW-03 SMW-03 SMW-03
Sample ID: SMW020714030 SMW-3-013102-0 SMW-03-092502-0 SMW03-071503 SMW03-072403-0
QAQC Type: N N N N N
Date Collected: 07/14/03 01/31/02 09/25/02 07/15/03 07/24/03
Oregon
Chemical Level II-
Group Parameter Units SW
TPH Diesel mg/L - -- 0.040 = - - -
TPH Gasoline mg/L - -- 0.10 U - - -
vOoC 1,2,4-Trimethylbenzene mg/L - 5.00E-04 U 3.00E-04 U 0.0010 U 5.00E-04 U -
VvOC Ethylbenzene mg/L  0.0073 5.00E-04 U 3.00E-04 U 0.0010 U 5.00E-04 U -
vOoC o-Xylene mg/L - 5.00E-04 U 1.20E-04 J 0.0010 U 5.00E-04 U -
VOC Tetrachloroethylene mg/L  0.84 5.00E-04 U 8.00E-05 J 0.0010 U 5.00E-04 U --
Notes:

= - Analyte found

B - Analyte detected in blank

SVOC - Semivolatile organic compounds
CONYV - General chemistry

D - Sample was diluted by laboratory

FD - Field duplicate

J - Estimated result

M -DISS - Dissolved metals

M - TOTAL AVS = Total metals (acid volatile sulfides)
M - TOTAL = Total metals

N - Primary sample

TPH - Total petroleum hydrocarbons

U - Analyte not found at the listed detection limit
VOC - Volatile organic compounds

Shading indicates detected concentration exceeds screening valt
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TABLE 7

Geoprobe Groundwater Detections

Former Koppers Wood-Treating Site, Wauna, Oregon

Station ID: B-1 B-10P B-12P B-14P B-15P B-17P B-19P B-19P B-19P B-1P
Sample ID: B-1 B-10P B-12P B-14P B-15P B-17P B-19P B-19P B-19P FD B-1P
QAQC Type: N N N N N N N FD FD N
Depth (ft bgs): 19-21 3-5 4-6 4-6 3-5 6-8 10-12 10-12 10-12 8-10
Date Collected: 08/24/98 08/25/98 08/25/98 08/25/98 08/25/98 08/25/98 08/26/98 08/26/98 08/26/98 08/24/98
Chemical

Group Parameter Units

M-TOTAL  Arsenic mg/L 0.0030 = 0.44 = 0.49 = 11 0.0063 = 0.46 = - - - 0.28 =
M-TOTAL  Chromium mg/L 0.017 = 4.0 = 0.13 11 0.0047 = 0.020 = - - - 0.68 =
SvOoC 2,6-Dinitrotoluene mg/L - - - - - - - - - -
SvOoC 2-Methylnaphthalene mg/L - - - - - - - - - -
SvOoC 3-Nitroaniline mg/L - - - - - - - - - -
SvOC 4-Nitrophenol mg/L - - - - - - - - - -
SvoC Acenaphthene mg/L 0.0050 U 15= 0.0050 U - 0.0050 U 0.0050 U 0.037 = - 0.029 = 0.039 =
SvoC Acenaphthylene mg/L 0.0050 U 0.23 = 0.82 = - 0.0050 U 0.0050 U 0.0050 U - 0.0050 U 0.43 =
SvoC Anthracene mg/L 0.0050 U 0.42 = 0.17 = - 0.0050 U 0.0050 U 0.087 = - 0.090 = 0.49 =
SvoC Benzo(a)anthracene mg/L 0.0050 U 0.12 = 0.0050 UC - 0.0050 U 0.0050 U 0.0050 UC - 0.0050 UC 0.0050 UC
SvoC Benzo(a)pyrene mg/L 0.0050 U 0.0077 = 0.014 = - 0.0050 U 0.0050 U 0.0050 U - 0.0050 U 0.080 =
SvOoC Benzo(b)fluoranthene mg/L - - - - - - - - - -
SvoC Benzo(b+k)fluoranthene mg/L 0.0050 U 0.045 = 0.022 = - 0.0050 U 0.0050 U 0.0050 U - 0.0050 U 0.0050 U
SvoC Benzo(g,h,i)perylene mg/L 0.0050 U 0.0050 U 0.0090 = - 0.0050 U 0.0050 U 0.0050 U - 0.0050 U 0.011 =
SvOoC Benzo(k)fluoranthene mg/L - - - - - - - - - -
SvOoC bis(2-Chloroethyl) ether mg/L - - - - - - - - - -
SvOoC bis(2-Ethylhexyl)phthalate mg/L - - - - - - - - - -
SvOoC Butyl benzyl phthalate mg/L -- -- - -- - - - -- - --
SvoC Chrysene mg/L 0.0050 U 0.084 = 0.048 = - 0.0050 U 0.0050 U 0.0070 = - 0.0052 = 0.12 =
SvOoC Di-n-octylphthalate mg/L - - - - - - - - - -
SvoC Fluoranthene mg/L 0.0050 U 0.90 = 0.32 - 0.0050 U 0.0050 U 0.0050 U - 0.0050 U 0.35 =
SvoC Fluorene mg/L 0.0050 U 11= 0.51 - 0.0050 U 0.0050 U 0.029 = - 0.026 = 041 =
SvOoC Hexachloroethane mg/L - - - - - - - - - -
SvoC Indeno(1,2,3-cd)pyrene mg/L 0.0050 U 0.019 = 0.0090 = - 0.0050 U 0.0050 U 0.0050 U - 0.0050 U 0.019 =
SvoC Naphthalene mg/L 0.0050 U 22= 4.8 = - 0.0050 U 0.0050 U 0.0050 U - 0.0050 U 8.6 =
SvoC Pentachlorophenol mg/L 0.0050 U 0.0050 U 0.73 = - 0.0050 U 0.0050 U 0.0050 U - 0.0050 U 0.074 =
SvoC Phenanthrene mg/L 0.0050 U 21= 0.96 = - 0.0050 U 0.0050 U 0.0050 UC - 0.0050 UC 12=
SvoC Pyrene mg/L 0.0050 U 0.70 = 0.27 = - 0.0050 U 0.0050 U 0.0050 U - 0.0050 U 0.27 =
SvoC Total Carcinogens mg/L 0.0050 U 0.28 = 0.093 = - 0.0050 U 0.0050 U 0.0070 = - 0.0050 = 0.21 =
TPH Creosote mg/L 0.20 U 23 = 27 = -- 0.20 U 0.20 U -- 0.20 U - 9.3 =
Notes:

= - Analyte found
B - Analyte detected in blank

SVOC - Semivolatile organic compounds

CONYV - General chemistry

D - Sample was diluted by laboratory
FD - Field duplicate

J - Estimated result

M -DISS - Dissolved metals

M - TOTAL AVS = Total metals (acid volatile sulfides)

M - TOTAL = Total metals
N - Primary sample
TPH - Total petroleum hydrocarbons

U - Analyte not found at the listed detection limit

VOC - Volatile organic compounds
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TABLE 7
Geoprobe Groundwater Detections
Former Koppers Wood-Treating Site, Wauna, Oregon

Station ID: B-22P B-23P B-24P B-25P B-26P B-27P B-28P B-29P B-2P B-30P
Sample ID: B-22P B-23P B-24P B-25P B-26P B-27P B-28P B-29P B-2P B-30P
QAQC Type: N N N N N N N N N N
Depth (ft bgs): 8-10 13-15 5-7 9-11 6-8 6-8 4-6 5-7 7-9 9-11
Date Collected: 08/26/98 08/26/98 08/27/98 08/26/98 08/27/98 08/27/98 08/27/98 08/27/98 08/24/98 08/27/98
Chemical

Group Parameter Units

M-TOTAL  Arsenic mg/L - - - 0.014 = 0.0029 = 0.15 = 0.0048 = - 22= 0.0035 =
M-TOTAL  Chromium mg/L - - - 0.015 = 0.0062 = 0.032 = 0.0093 = - 16 = 0.010 =
SvOoC 2,6-Dinitrotoluene mg/L -- -- -- - -- -- -- -- -- -
SvOoC 2-Methylnaphthalene mg/L -- -- -- - -- -- -- -- -- -
SvOoC 3-Nitroaniline mg/L -- -- -- - -- -- -- -- -- -
SvOC 4-Nitrophenol mg/L -- -- -- - -- -- -- -- -- -
SvoC Acenaphthene mg/L - 0.096 = 0.023 = - 0.0050 U 0.0050 U 0.0050 U 0.0050 U 0.024 = 0.0050 U
SvoC Acenaphthylene mg/L - 0.0050 U 0.0050 U - 0.032 = 0.021 = 0.027 = 0.0050 U 12= 0.0050 U
SvoC Anthracene mg/L - 0.0050 U 0.021 = - 0.0050 U 0.0050 U 0.0050 U 0.0050 U 22= 0.0050 U
SvoC Benzo(a)anthracene mg/L - 0.0050 U 0.0050 U - 0.0050 U 0.0050 U 0.0050 U 0.0050 U 0.0050 U 0.0050 U
SvoC Benzo(a)pyrene mg/L - 0.0050 U 0.0050 U - 0.0050 U 0.0050 U 0.0050 U 0.0050 U 0.0050 U 0.0050 U
SvOoC Benzo(b)fluoranthene mg/L -- -- -- - -- -- -- -- -- -
SvoC Benzo(b+k)fluoranthene mg/L - 0.0050 U 0.0050 U - 0.0050 U 0.0050 U 0.0050 U 0.0050 U 0.0050 U 0.0050 U
SvoC Benzo(g,h,i)perylene mg/L - 0.0050 U 0.0050 U - 0.0050 U 0.0050 U 0.0050 U 0.0050 U 0.0050 U 0.0050 U
SvOoC Benzo(k)fluoranthene mg/L -- -- -- - -- -- -- -- -- -
SvOoC bis(2-Chloroethyl) ether mg/L -- -- -- - -- -- -- -- -- -
SvOoC bis(2-Ethylhexyl)phthalate mg/L -- -- -- - -- -- -- -- -- -
SvOoC Butyl benzyl phthalate mg/L -- -- -- - -- -- -- -- -- -
SvoC Chrysene mg/L - 0.0050 U 0.0050 U - 0.0050 U 0.0050 U 0.0050 U 0.0050 U 0.0050 U 0.0050 U
SvOoC Di-n-octylphthalate mg/L -- -- -- - -- -- -- -- -- -
SvoC Fluoranthene mg/L - 0.0050 U 0.0050 U - 0.0050 U 0.0050 U 0.0050 U 0.0050 U 0.34 = 0.0050 U
SvoC Fluorene mg/L - 0.013 = 0.024 = - 0.0050 U 0.0050 U 0.0050 U 0.0050 U 0.51 = 0.0050 U
SvOoC Hexachloroethane mg/L -- -- -- - -- -- -- -- -- -
SvoC Indeno(1,2,3-cd)pyrene mg/L - 0.0050 U 0.0050 U - 0.0050 U 0.0050 U 0.0050 U 0.0050 U 0.0050 U 0.0050 U
SvoC Naphthalene mg/L - 18 = 0.12 = - 0.27 = 0.15 = 0.0050 U 0.0050 U 8.8 = 0.0050 U
SvoC Pentachlorophenol mg/L - 0.0050 U 0.0050 U - 0.0050 U 0.0050 U 0.0050 U 0.0050 U 0.35 = 0.0050 U
SvoC Phenanthrene mg/L - 0.0050 U 0.0050 UC - 0.0050 U 0.0050 U 0.0050 U 0.0050 U 0.0050 UC 0.0050 U
SvoC Pyrene mg/L - 0.0050 U 0.0050 U - 0.0050 U 0.0050 U 0.0050 U 0.0050 U 0.18 = 0.0050 U
SvoC Total Carcinogens mg/L - 0.0050 U 0.0050 U - 0.0050 U 0.0050 U 0.0050 U 0.0050 U 0.0050 U 0.0050 U
TPH Creosote mg/L 6.9 = 4.6 = 0.54 = - 0.68 = 0.53 = 0.20 U 0.20 U 46 = 0.20 U
Notes:

= - Analyte found

B - Analyte detected in blank

SVOC - Semivolatile organic compounds
CONYV - General chemistry

D - Sample was diluted by laboratory

FD - Field duplicate

J - Estimated result

M -DISS - Dissolved metals

M - TOTAL AVS = Total metals (acid volatile sulfides)
M - TOTAL = Total metals

N - Primary sample

TPH - Total petroleum hydrocarbons

U - Analyte not found at the listed detection limit
VOC - Volatile organic compounds
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TABLE 7
Geoprobe Groundwater Detections
Former Koppers Wood-Treating Site, Wauna, Oregon

Station ID: B-32P B-33P B-33P B-33P B-3P B-6P B-8P GP-02 GP-04 GP-06
Sample ID: B-32P B-33P B-33P B-33P FD B-3P B-6P B-8P GP-02 GP-04 GP-06
QAQC Type: N N FD FD N N N N N N
Depth (ft bgs): 6-8 6-8 6-8 6-8 6-8 8-10 3-5 - - -
Date Collected: 08/27/98 08/27/98 08/27/98 08/27/98 08/24/98 08/24/98 08/25/98 11/26/01 11/26/01 11/26/01
Chemical

Group Parameter Units

M-TOTAL  Arsenic mg/L 0.18 = -- -- - 0.96 = 3.0 = 5.8 - - -
M-TOTAL  Chromium mg/L 0.054 = -- -- - 12= 14 = 22 - - -
SvOoC 2,6-Dinitrotoluene mg/L -- -- -- - - -- - 0.011 U 0.0097 U 0.0099 U
SvOoC 2-Methylnaphthalene mg/L -- -- -- - - -- - 0.011 U 0.0045 J 0.0099 U
SvOoC 3-Nitroaniline mg/L -- -- -- - - -- - 0.053 U 7.26E-04J 0.049 U
SvOC 4-Nitrophenol mg/L -- -- -- - - -- - 0.013J 0.012J 0.049 U
SvoC Acenaphthene mg/L 0.0050 U 0.0050 U - 0.0050 U 0.0050 U 0.35 = 0.55 = 0.011 U 0.0099 = 0.0017 J
SvoC Acenaphthylene mg/L 0.0050 U 0.0050 U - 0.0050 U 047 = 0.10 = 4.9 = 0.011 U 0.0097 U 0.0099 U
SvoC Anthracene mg/L 0.0050 U 0.0050 U - 0.0050 U 0.22 = 0.053 = 50= 0.011 U 0.0097 U 0.0099 U
SvoC Benzo(a)anthracene mg/L 0.0050 U 0.0050 U - 0.0050 U 0.0050 UC 0.0050 U 0.14 = 0.011 U 0.0097 U 0.0099 U
SvoC Benzo(a)pyrene mg/L 0.0050 U 0.0050 U - 0.0050 U 0.0050 U 0.0050 U 0.0090 = 6.77E-04 U 0.0097 U 0.0099 U
SvOoC Benzo(b)fluoranthene mg/L -- -- -- - - -- - 7.29E-04 J 0.0097 U 0.0099 U
SvOoC Benzo(b+k)fluoranthene mg/L 0.0050 U 0.0050 U - 0.0050 U 0.0050 U 0.0050 U 0.057 = -- -- --
SvoC Benzo(g,h,i)perylene mg/L 0.0050 U 0.0050 U - 0.0050 U 0.0050 U 0.0050 U 0.0050 U 0.011 U 0.0097 U 0.0099 U
SvOoC Benzo(k)fluoranthene mg/L -- -- -- - - -- - 7.82E-04 J 0.0097 U 0.0099 U
SvOoC bis(2-Chloroethyl) ether mg/L -- -- -- - - -- - 0.011 U 0.0097 U 0.0099 U
SvoC bis(2-Ethylhexyl)phthalate mg/L - - - - - - - 0.0056 J 0.0022 J 9.08E-04 J
SvOoC Butyl benzyl phthalate mg/L -- -- -- - - -- - 0.011 U 0.0097 U 0.0099 U
SvoC Chrysene mg/L 0.0050 U 0.0050 U - 0.0050 U 0.028 = 0.0050 U 0.14 = 0.011 U 0.0097 U 0.0099 U
SvOoC Di-n-octylphthalate mg/L -- -- -- - - -- - 5.71E-04 J 0.0097 U 0.0099 U
SvoC Fluoranthene mg/L 0.0050 U 0.0050 U - 0.0050 U 0.036 = 0.0050 U 1.7 = 0.011 U 0.0097 U 0.0099 U
SvoC Fluorene mg/L 0.0050 U 0.0050 U - 0.0050 U 0.15 = 0.090 = 32= 0.011 U 0.0017 J 0.0099 U
SvOoC Hexachloroethane mg/L -- -- -- - - -- - 0.011 U 0.0036 J 0.0099 U
SvoC Indeno(1,2,3-cd)pyrene mg/L 0.0050 U 0.0050 U - 0.0050 U 0.0050 U 0.0050 U 0.0050 U 0.011 U 0.0097 U 0.0099 U
SvoC Naphthalene mg/L 0.0050 U 0.0050 U - 0.0050 U 6.6 = 32= 45 = 0.011 U 0.27 = 0.0023 J
SvoC Pentachlorophenol mg/L 0.0050 U 0.0050 U - 0.0050 U 0.30 = 0.0050 U 6.8 = 0.053 U 0.048 U 0.049 U
SvoC Phenanthrene mg/L 0.0050 U 0.0050 U - 0.0050 U 0.25 = 0.0050 UC 0.082 = 0.011 U 0.0097 U 0.0099 U
SvoC Pyrene mg/L 0.0050 U 0.0050 U - 0.0050 U 0.025 = 0.0050 U 12 = 0.011 U 0.0097 U 0.0099 U
SvOoC Total Carcinogens mg/L 0.0050 U 0.0050 U - 0.0050 U 0.028 = 0.0050 U 0.35 = - - -
TPH Creosote mg/L 0.20 U - 0.20 U - 13 = 12 = 87 = - - -
Notes:

= - Analyte found

B - Analyte detected in blank

SVOC - Semivolatile organic compounds
CONYV - General chemistry

D - Sample was diluted by laboratory

FD - Field duplicate

J - Estimated result

M -DISS - Dissolved metals

M - TOTAL AVS = Total metals (acid volatile sulfides)
M - TOTAL = Total metals

N - Primary sample

TPH - Total petroleum hydrocarbons

U - Analyte not found at the listed detection limit
VOC - Volatile organic compounds
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TABLE 7
Geoprobe Groundwater Detections
Former Koppers Wood-Treating Site, Wauna, Oregon

Station ID: GP-08 GP-08 GP-10 GP-12 GP-14 GP-16 GP-18 GP-20
Sample ID: GP-08 GP-DUPE GP-10 GP-12 GP-14 GP-16 GP-18 GP-20
QAQC Type: N FD N N N N N N
Depth (ft bgs): -- -- -- -- -- -- -- --
Date Collected: 11/27/01 11/27/01 11/27/01 11/27/01 11/27/01 11/27/01 11/27/01 11/27/01
Chemical

Group Parameter Units

M-TOTAL  Arsenic mg/L -- -- -- -- -- -- -- --
M-TOTAL  Chromium mg/L -- -- -- -- -- -- -- --
SvoC 2,6-Dinitrotoluene mg/L 0.0098 U 0.0096 U 5.95E-04 J 0.0098 U 0.0099 U 0.010 U 0.010 U 0.013 U
SvoC 2-Methylnaphthalene mg/L 0.0098 U 0.0096 U 0.0099 U 0.0098 U 0.0099 U 0.010 U 0.010 U 0.013 U
SvoC 3-Nitroaniline mg/L 0.049 U 0.048 U 0.050 U 0.049 U 0.050 U 0.052 U 0.051 U 0.063 U
SvoC 4-Nitrophenol mg/L 0.049 U 0.048 U 0.050 U 0.049 U 0.013J 0.052 U 0.051 U 0.016 J
SvoC Acenaphthene mg/L 0.0019 J 0.0017 J 0.0099 U 0.0098 U 0.0023 J 0.010 U 0.010 U 0.013 U
SvoC Acenaphthylene mg/L 0.0098 U 0.0096 U 0.0099 U 0.0098 U 0.0099 U 0.010 U 0.010 U 0.013 U
SvoC Anthracene mg/L 0.0098 U 0.0096 U 0.0099 U 0.0098 U 0.0099 U 0.010 U 0.010 U 0.013 U
SvoC Benzo(a)anthracene mg/L 0.0098 U 0.0096 U 0.0099 U 0.0098 U 0.0099 U 0.010 U 0.010 U 0.013 U
SvoC Benzo(a)pyrene mg/L 0.0098 U 0.0096 U 0.0099 U 0.0098 U 0.0099 U 0.010 U 0.010 U 0.013 U
SvoC Benzo(b)fluoranthene mg/L 0.0098 U 0.0096 U 0.0099 U 0.0098 U 0.0099 U 0.010 U 0.010 U 0.013 U
SvOoC Benzo(b+k)fluoranthene mg/L -- -- -- -- -- -- -- --
SvoC Benzo(g,h,i)perylene mg/L 0.0098 U 0.0096 U 0.0099 U 0.0098 U 0.0099 U 0.010 U 0.010 U 0.013 U
SvoC Benzo(k)fluoranthene mg/L 0.0098 U 0.0096 U 0.0099 U 0.0098 U 0.0099 U 0.010 U 0.010 U 0.013 U
SvoC bis(2-Chloroethyl) ether mg/L 0.0098 U 0.0096 U 0.0011J 0.0098 U 0.0099 U 0.010 U 0.010 U 0.013 U
SvoC bis(2-Ethylhexyl)phthalate mg/L 0.0017 J 0.0019 J 0.019 = 0.0015 J 0.0022 J 0.0040 J 0.0012 J 0.0011J
SvoC Butyl benzyl phthalate mg/L 0.0010 J 0.0013 J 0.0011J 0.0098 U 0.0011J 0.010 U 0.010 U 0.0014 J
SvoC Chrysene mg/L 0.0098 U 0.0096 U 0.0099 U 0.0098 U 0.0099 U 0.010 U 0.010 U 0.013 U
SvoC Di-n-octylphthalate mg/L 0.0098 U 0.0096 U 0.0099 U 0.0098 U 0.0099 U 0.010 U 0.010 U 0.013 U
SvoC Fluoranthene mg/L 0.0098 U 0.0096 U 0.0099 U 0.0098 U 0.0099 U 0.010 U 0.010 U 0.013 U
SvoC Fluorene mg/L 0.0098 U 0.0096 U 0.0099 U 0.0098 U 0.0099 U 0.010 U 0.010 U 0.013 U
SvoC Hexachloroethane mg/L  7.50E-04 J 0.0096 U 0.0013 J 0.0098 U 0.0028 J 0.010 U 0.010 U 0.013 U
SvoC Indeno(1,2,3-cd)pyrene mg/L 0.0098 U 0.0096 U 0.0099 U 0.0098 U 0.0099 U 0.010 U 0.010 U 0.013 U
SvoC Naphthalene mg/L 0.0100 = 0.0087 J 0.0099 U 0.0098 U 0.0099 U 0.010 U 0.010 U 0.013 U
SvOoC Pentachlorophenol mg/L 0.049 U 0.048 U 0.050 U 0.049 U 0.050 U 0.052 U 0.051 U 0.063 U
SvoC Phenanthrene mg/L 0.0098 U 0.0096 U 0.0099 U 0.0098 U 0.0099 U 0.010 U 0.010 U 0.013 U
SvoC Pyrene mg/L 0.0098 U 0.0096 U 0.0099 U 0.0098 U 0.0099 U 0.010 U 0.010 U 0.013 U
SvOoC Total Carcinogens mg/L -- -- -- -- -- -- -- --
TPH Creosote mg/L -- -- -- -- -- -- -- --
Notes:

= - Analyte found

B - Analyte detected in blank

SVOC - Semivolatile organic compounds
CONYV - General chemistry

D - Sample was diluted by laboratory

FD - Field duplicate

J - Estimated result

M -DISS - Dissolved metals

M - TOTAL AVS = Total metals (acid volatile sulfides)
M - TOTAL = Total metals

N - Primary sample

TPH - Total petroleum hydrocarbons

U - Analyte not found at the listed detection limit
VOC - Volatile organic compounds
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TABLE 8
Seep Water Detections
Former Koppers Wood-Treating Site, Wauna, Oregon

Station ID: Seep-03 Seep-05 Seep-05 Seep-07 Seep-07 Seep-07 Seep-07 Seep-09
Sample ID: SP-3-12-4-01 SP5125010 SP5125011 SP7125010 SP-07-W-52902-0 SP-07-092402-0 SP070711030 SP9127010
QAQC Type: N N FD N N N N N
Date Collected: 12/04/01 12/05/01 12/05/01 12/05/01 05/29/02 09/24/02 07/11/03 12/05/01
Oregon
Chemical Level II-
Group Parameter Units SW
M-DISS Chromium, Hexavalent mg/L 0.011 8.00E-04 J 0.0010 U 0.0010 U 0.0010 U - - - -
M-DISS Iron mg/L 1.0 - - - - -- -- -- --
M-DISS Zinc mg/L 0.12 0.020 U 0.020 U 0.020 U 0.020 U - - - -
M-TOTAL  Chromium, Hexavalent mg/L 0.011 8.00E-04 J 0.0010 U 0.0010 U 0.0010 U - - - -
M-TOTAL  Copper mg/L  0.0090 0.010 U 0.010 U 0.010 U 0.010 U - - - -
M-TOTAL  Iron mg/L 1.0 - - - - -- -- -- --
M-TOTAL  Zinc mg/L  0.12 0.020 U 0.020 U 0.020 U 0.020 U - - - -
SvoC 2,4-Dimethylphenol mg/L  0.042 0.010 U 0.0097 U 0.010 U 0.0067 J - - 0.0094 J -
SvoC 2,4-Dinitrotoluene mg/L  0.23 0.010 U 0.0097 U 0.010 U 0.0096 U - - 0.011 U -
SvOoC 2-Methylnaphthalene mg/L  -- 0.010 U 0.42 = 0.010 U - 58 = 0.25 = 0.50 = -
SvoC 2-Nitroaniline mg/L - 0.052 U 0.048 U 0.051 U 6.51E-04 J - - 0.054 U -
SvoC 3-Nitroaniline mg/L - 0.052 U 0.048 U 0.051 U 5.84E-04 J - - 0.054 U -
SvoC 4-Methylphenol mg/L - 0.010 U 0.0097 U 0.010 U 0.0052 J - - 0.0052 J -
SvoC 4-Nitroaniline mg/L - 0.052 U 0.048 U 0.051 U 0.048 U - - 0.054 U -
SvOC Acenaphthene mg/L 0.52 0.010 U 0.13 = 0.010 U - 24 = 0.12 = 0.18 = --
SvoC Acenaphthylene mg/L - 0.010 U 0.0097 U 0.010 U 0.0028 J 0.95 U 0.0020 J 0.0058 J -
SvoC Anthracene mg/L 0.013 0.010 U 0.0097 U 0.010 U 0.0050 J 0.74 J 0.046 = 0.0076 J -
SvOoC Benzo(a)anthracene mg/L  2.70E-05 0.010 U 0.0097 U 0.010 U 0.0096 U 0.24) 0.0097 U 0.0052 J --
SvOoC Benzo(a)pyrene mg/L  1.40E-05 0.010 U 0.0097 U 0.010 U 0.0096 U 095U 0.0097 U 0.019J --
SvOoC Benzo(b)fluoranthene mg/L - 0.010 U 0.0097 U 0.010 U 0.0096 U 095U 0.0097 U 0.012J -
SvOC Benzo(g,h,i)perylene mg/L  -- 0.010 U 0.0097 U 0.010 U 0.0096 U 095U 0.0097 U 0.028 = -
SvOoC Benzo(k)fluoranthene mg/L - 0.010 U 0.0097 U 0.010 U 0.0096 U 095U 0.0097 U 0.019J -
SvoC bis(2-Ethylhexyl)phthalate mg/L  0.0030 0.010 U 0.0097 U 0.010 U 0.0096 U - - 0.011 U -
SvoC Chrysene mg/L - 0.010 U 0.0097 U 0.010 U 0.0096 U 0.23J 0.0097 U 0.0069 J -
SvOoC Dibenz(a,h)anthracene mg/L  -- 0.010 U 0.0097 U 0.010 U 0.0096 U 095U 0.0097 U 0.028 = -
SvoC Dibenzofuran mg/L  0.0037 0.010 U 0.0097 U 0.010 U 0.070 = 14 = 0.063 = 0.086 = -
SvoC Di-n-butylphthalate mg/L 0.035 0.010 U 0.0097 U 0.010 U 0.0096 U - - 0.011 U -
SvoC Di-n-octylphthalate mg/L  0.71 0.010 U 0.0097 U 0.010 U 0.0096 U - - 0.011 U -
SvoC Fluoranthene mg/L  0.0062 0.010 U 0.0097 U 0.010 U 0.0012 J 13= 0.0035 J 0.0030 J -
SvoC Fluorene mg/L  0.0039 0.010 U 0.0097 U 0.010 U 0.062 = 15= 0.057 = 0.077 = -
SvOC Hexachloroethane mg/L 0.54 0.010 U 0.0020 J 0.0016 J 0.0096 U - - 0.011 U -
SvoC Indeno(1,2,3-cd)pyrene mg/L - 0.010 U 0.0097 U 0.010 U 0.0096 U 0.95 U 0.0097 U 0.034 = -
SvOoC Naphthalene mg/L 0.62 0.010 U 34 = 0.010 U 11= 13 = 1.6 = 4.6 = --
SvoC Nitrobenzene mg/L  0.54 0.010 U 0.0097 U 0.010 U 0.0096 U - - 0.0038 J -
SvoC Phenanthrene mg/L  0.0063 0.010 U 0.0097 U 0.010 U 0.042 = 39= 0.045 = 0.056 = -
SvoC Pyrene mg/L - 0.010 U 0.0097 U 0.010 U 0.0096 U 12= 0.0023 J 0.025 U -
TPH Diesel mg/L - 0.041 = 0.075 = 0.060 = 8.8 = - - - -
TPH Diesel Range Organics (C12-C24) mg/L  -- - - - - - 7.8 = - -
TPH Gasoline mg/L - 0.050 U 0.050 U 0.071 = 9.6 = - - - 1.2 =
TPH_SG Diesel Range Organics (C12-C24) mg/L - - - - - - 72 = - -
VvOC 1,2,4-Trimethylbenzene mg/L - 0.0013 U 0.0013 U 0.0013 U 0.15 = 0.075 = 0.060 = 0.15 = 0.0013 J
VvOC 1,3,5-Trimethylbenzene mg/L - 5.00E-04 U 5.00E-04 U 5.00E-04 U 0.058 = 0.050 = 0.025 = 0.061 = 0.0016 =
VvOC Benzene mg/L  0.13 4.00E-04 U 4.00E-04 U 4.00E-04 U 0.0022 = 9.90E-04 = 0.0013 = 0.0035 = 1.20E-04 J
VvOC Ethylbenzene mg/L  0.0073 6.00E-04 U 6.00E-04 U 6.00E-04 U 0.14 = 0.078 = 0.058 = 0.16 = 0.015 =
vOC Isopropylbenzene mg/L - 5.00E-04 U 5.00E-04 U 5.00E-04 U 0.020 = - 0.010 = 0.025 = 0.0049 =
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TABLE 8
Seep Water Detections
Former Koppers Wood-Treating Site, Wauna, Oregon

Station ID: Seep-03 Seep-05 Seep-05 Seep-07 Seep-07 Seep-07 Seep-07 Seep-09

Sample ID: SP-3-12-4-01 SP5125010 SP5125011 SP7125010 SP-07-W-52902-0 SP-07-092402-0 SP070711030 SP9127010

QAQC Type: N N FD N N N N N

Date Collected: 12/04/01 12/05/01 12/05/01 12/05/01 05/29/02 09/24/02 07/11/03 12/05/01
Oregon

Chemical Level IlI-

Group Parameter Units SW

vOC m,p-Xylene mg/L  -- 0.0010 U 0.0010 U 0.0010 U 0.12 = 0.072 = 0.036 = 0.10 = 0.0010 U

vOoC n-Propylbenzene mg/L  -- 4.00E-04 U 4.00E-04 U 4.00E-04 U 0.0076 = - 0.0040 = 0.0089 = 0.0029 =

vOoC o-Xylene mg/L  -- 0.0012 U 0.0012 U 0.0012 U 0.0071 = - 0.0039 = 0.0071 = 0.0012 U

vOoC p-Isopropyltoluene mg/L - 0.0013 U 0.0013 U 0.0013 U 0.0013 U - 9.00E-04 J 0.0016 = 5.80E-04 J

VOC Tetrachloroethylene mg/L  0.84 4.00E-05 J 0.0011 U 0.0011 U 0.0040 = 0.0018 = 0.0013 = 0.0052 = 1.40E-04 J

Notes:

= - Analyte found

B - Analyte detected in blank

SVOC - Semivolatile organic compounds

CONYV - General chemistry

D - Sample was diluted by laboratory

FD - Field duplicate

J - Estimated result

M -DISS - Dissolved metals

M - TOTAL AVS = Total metals (acid volatile sulfides)
M - TOTAL = Total metals

N - Primary sample

TPH - Total petroleum hydrocarbons

U - Analyte not found at the listed detection limit
VOC - Volatile organic compounds

Shading indicates detected concentration exceeds screening value.
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TABLE 8
Seep Water Detections
Former Koppers Wood-Treating Site, Wauna, Oregon

Station ID: Seep-09 Seep-09 Seep-09 Seep-09 Seep-10 Seep-10 Seep-10 Seep-10
Sample ID: SP-9-12701-0 SP-09-W-52902-0 SP-09-092302-0 SP090711030 SP10125010 SP-10-W-52902-0 SP-10-092502-0 SP100711030
QAQC Type: N N N N N N N N
Date Collected: 12/07/01 05/29/02 09/23/02 07/11/03 12/05/01 05/29/02 09/25/02 07/11/03
Oregon

Chemical Level II-

Group Parameter Units SW

M-DISS Chromium, Hexavalent mg/L 0.011 0.0010 U -- - - 0.0010 U - - -
M-DISS Iron mg/L 1.0 - -- - - - - -- --
M-DISS Zinc mg/L 0.12 0.020 U - - - 0.020 U - - -
M-TOTAL  Chromium, Hexavalent mg/L 0.011 0.0010 U -- - - 0.0010 U - -- -
M-TOTAL  Copper mg/L  0.0090 0.010 U -- - - 0.010 U - - -
M-TOTAL  Iron mg/L 1.0 - -- - - - - -- --
M-TOTAL  Zinc mg/L  0.12 0.020 U - - - 0.020 U - - -
SvoC 2,4-Dimethylphenol mg/L  0.042 0.0094 U - - 0.0096 U 0.0096 U - - 0.011
SvoC 2,4-Dinitrotoluene mg/L  0.23 6.59E-04 J - - 0.0096 U 0.0096 U - - 0.011
SvoC 2-Methylnaphthalene mg/L - 0.043 = 0.036 = 0.033 = 0.045 = 0.044 = 0.23 = 0.20 = 0.065
SvOoC 2-Nitroaniline mg/L  -- 0.047 U -- - 0.048 U 0.048 U - - 0.054
SvOoC 3-Nitroaniline mg/L - 0.047 U -- - 0.048 U 0.048 U - - 0.054
SvoC 4-Methylphenol mg/L - 0.0094 U - - 0.0096 U 0.0096 U - - 0.011
SvOoC 4-Nitroaniline mg/L - 0.047 U -- - 0.048 U 8.15E-04 J - - 0.054
SvoC Acenaphthene mg/L  0.52 0.055 = 0.045 = 0.033 = 0.033 = 0.040 = 0.13 = 0.15 = 0.086
SvoC Acenaphthylene mg/L - 0.0094 U 0.0097 U 0.010 U 5.50E-04 = 0.0096 U 0.0095 U 0.0015 J 0.0029
SvoC Anthracene mg/L 0.013 0.0017 J 0.0022 J 0.0019 J 0.0019 = 0.0013 J 0.010 = 0.023 = 0.0047
SvoC Benzo(a)anthracene mg/L  2.70E-05 0.0094 U 0.0097 U 0.010 U 5.93E-05 J 0.0096 U 0.0014 J 0.0049 J 2.19E-04
SvoC Benzo(a)pyrene mg/L  1.40E-05 0.0094 U 0.0097 U 0.010 U 1.26E-04 U 0.0096 U 0.0095 U 0.010 U 6.11E-05
SvoC Benzo(b)fluoranthene mg/L - 0.0094 U 0.0097 U 0.010 U 1.99E-05 J 0.0096 U 0.0095 U 0.010 U 6.75E-05
SvoC Benzo(g,h,i)perylene mg/L - 0.0094 U 0.0097 U 0.010 U 1.34E-05 J 0.0096 U 0.0095 U 0.010 U 3.14E-05
SvoC Benzo(k)fluoranthene mg/L - 0.0094 U 0.0097 U 0.010 U 1.97E-05 J 0.0096 U 0.0095 U 0.0013 J 7.06E-05
SvoC bis(2-Ethylhexyl)phthalate mg/L  0.0030 0.0094 U - - 0.0096 U 0.0096 U - - 0.011
SvoC Chrysene mg/L - 0.0094 U 0.0097 U 0.010 U 5.76E-05 J 0.0096 U 0.0012 J 0.0060 J 2.98E-04
SvoC Dibenz(a,h)anthracene mg/L - 0.0094 U 0.0097 U 0.010 U 1.51E-05 J 0.0096 U 0.0095 U 0.010 U 2.65E-05
SvoC Dibenzofuran mg/L  0.0037 0.027 = 0.019 = 0.013 = 0.017 = 0.018 = 0.065 = 0.079 = 0.051
SvoC Di-n-butylphthalate mg/L  0.035 0.0094 U - - 0.0096 U 0.0096 U - - 0.011
SvoC Di-n-octylphthalate mg/L  0.71 0.0094 U - - 0.0096 U 0.0096 U - - 0.011
SvoC Fluoranthene mg/L  0.0062 0.0094 U 0.0015 J 0.0019 J 0.0018 = 0.0010 J 0.013 = 0.031 = 0.0049
SvoC Fluorene mg/L  0.0039 0.028 = 0.019 = 0.015 = 0.015 = 0.019 = 0.064 = 0.087 = 0.044
SvOC Hexachloroethane mg/L 0.54 0.0094 U -- - 0.0096 U 0.0096 U - - 0.011
SvoC Indeno(1,2,3-cd)pyrene mg/L - 0.0094 U 0.0097 U 0.010 U 1.26E-04 U 0.0096 U 0.0095 U 0.010 U 3.21E-05
SvoC Naphthalene mg/L  0.62 0.70 = 0.20 = 0.098 = 0.45 = 0.34 = 0.78 = 0.61 = 0.11
SvOC Nitrobenzene mg/L 0.54 0.0094 U -- - 0.0096 U 0.0096 U - - 0.011
SvoC Phenanthrene mg/L  0.0063 0.014 = 0.013 = 0.012 = 0.015 = 0.011 = 0.065 = 0.12 = 0.032
SvoC Pyrene mg/L - 0.0094 U 0.0097 U 0.0015 J 0.0012 = 0.0096 U 0.0092 J 0.031 = 0.0032
TPH Diesel mg/L - 20 = -- - - 0.58 = - -- --
TPH Diesel Range Organics (C12-C24) mg/L  -- - -- 0.71 = - - - 33= --
TPH Gasoline mg/L  -- - -- - - 15= - -- --
TPH_SG Diesel Range Organics (C12-C24) mg/L  -- - -- 0.57 = - - - 34 = --
VvOC 1,2,4-Trimethylbenzene mg/L - - 0.0059 = 0.0014 = 0.0069 = 0.0084 = 0.023 = 0.012 = 0.015
VvOC 1,3,5-Trimethylbenzene mg/L - - 0.0053 = 0.0011 = 0.0076 = 0.0045 = 0.011 = 0.0072 = 0.0087
vOC Benzene mg/L 0.13 -- 2.30E-04 J 1.70E-04 J 4.30E-04 J 1.10E-04 J 1.60E-04 J 1.80E-04 J 2.80E-04
VvOC Ethylbenzene mg/L  0.0073 - 0.012 = 0.0072 = 0.018 = 0.015 = 0.015 = 0.012 = 0.010
vOC Isopropylbenzene mg/L - - -- 0.0034 = 0.0062 = 0.0043 = - 0.0061 = 0.0052

Page 3 of 10



TABLE 8
Seep Water Detections
Former Koppers Wood-Treating Site, Wauna, Oregon

Station ID: Seep-09 Seep-09 Seep-09 Seep-09 Seep-10 Seep-10 Seep-10 Seep-10

Sample ID: SP-9-12701-0 SP-09-W-52902-0 SP-09-092302-0 SP090711030 SP10125010 SP-10-W-52902-0 SP-10-092502-0 SP100711030

QAQC Type: N N N N N N N N

Date Collected: 12/07/01 05/29/02 09/23/02 07/11/03 12/05/01 05/29/02 09/25/02 07/11/03
Oregon

Chemical Level IlI-

Group Parameter Units SW

VvOC m,p-Xylene mg/L - - 0.0010 U 0.0020 U 0.0020 U 7.50E-04 J 0.0014 = 5.10E-04 J 6.30E-04

vOoC n-Propylbenzene mg/L  -- - -- 0.0014 = 0.0026 = 0.0021 = - 0.0030 = 0.0026

VvOC o-Xylene mg/L - - - 0.0010 U 7.70E-04 = 0.0013 = - 0.0028 = 0.0031

vOoC p-Isopropyltoluene mg/L - - -- 3.10E-04 J 5.10E-04 = 4.90E-04 J - 0.0010 = 9.10E-04

VOC Tetrachloroethylene mg/L  0.84 - 2.20E-04 J 1.80E-04 J 3.50E-04 J 1.40E-04 J 1.90E-04 J 2.00E-04 J 2.10E-04

Notes:

= - Analyte found

B - Analyte detected in blank

SVOC - Semivolatile organic compounds

CONYV - General chemistry

D - Sample was diluted by laboratory

FD - Field duplicate

J - Estimated result

M -DISS - Dissolved metals

M - TOTAL AVS = Total metals (acid volatile sulfides)
M - TOTAL = Total metals

N - Primary sample

TPH - Total petroleum hydrocarbons

U - Analyte not found at the listed detection limit
VOC - Volatile organic compounds

Shading indicates detected concentration exceeds screening value.
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TABLE 8
Seep Water Detections
Former Koppers Wood-Treating Site, Wauna, Oregon

Station ID: Seep-12 Seep-12 Seep-13 Seep-13 Seep-14 Seep-18 Seep-18 Seep-19
Sample ID: SP-12-092302-0 SP120714030 SP-13-12701-0 SP13127010 SP14125010 SP18126010 SP18127010 SP19126010
QAQC Type: N N N N N N N N
Date Collected: 09/23/02 07/14/03 12/07/01 12/07/01 12/05/01 12/06/01 12/06/01 12/06/01
Oregon
Chemical Level II-
Group Parameter Units SW
M-DISS Chromium, Hexavalent mg/L 0.011 -- -- 0.0010 U - 0.0010 U 0.0010 U - 0.0010 U
M-DISS Iron mg/L 1.0 -- -- - - - - - -
M-DISS Zinc mg/L 0.12 - - 0.020 U - 0.020 U 0.020 U - 0.020 U
M-TOTAL  Chromium, Hexavalent mg/L 0.011 -- -- 0.0010 U - 0.0010 U 0.0010 U - 0.0010 U
M-TOTAL  Copper mg/L  0.0090 - - 0.010 U - 0.010 U 0.010 U - 0.010 U
M-TOTAL  Iron mg/L 1.0 -- -- - - - - - -
M-TOTAL  Zinc mg/L  0.12 - - 0.020 U - 0.020 U 0.020 U - 0.020 U
SvoC 2,4-Dimethylphenol mg/L  0.042 U - 0.010 U 0.0095 U - 0.011 U 0.0097 U - 0.0098 U
SvoC 2,4-Dinitrotoluene mg/L  0.23 U - 0.010 U 0.0095 U - 0.011 U 0.0097 U - 0.0098 U
SvoC 2-Methylnaphthalene mg/L - = 0.0065 J 2.56E-05 U 0.0095 U - 0.011 U 0.0097 U - 0.0098 U
SvoC 2-Nitroaniline mg/L - U - 0.051 U 0.048 U - 0.053 U 0.049 U - 0.049 U
SvoC 3-Nitroaniline mg/L - U - 0.051 U 0.048 U - 0.053 U 0.049 U - 0.049 U
SvoC 4-Methylphenol mg/L - U - 0.010 U 0.0095 U - 0.011 U 0.0097 U - 0.0098 U
SvoC 4-Nitroaniline mg/L - U - 0.051 U 0.048 U - 0.053 U 0.049 U - 0.049 U
SvoC Acenaphthene mg/L  0.52 = 0.0090 J 0.0099 = 0.0017 J - 0.011 U 0.0097 U - 0.0098 U
SvoC Acenaphthylene mg/L - = 0.010 U 2.05E-04 = 0.0095 U - 0.011 U 0.0097 U - 0.0098 U
SvoC Anthracene mg/L 0.013 = 0.010 U 1.65E-04 = 0.0095 U - 0.011 U 0.0097 U - 0.0098 U
SvOoC Benzo(a)anthracene mg/L 2.70E-05 J 0.010 U 2.30E-05J 0.0095 U - 0.011 U 0.0097 U - 0.0098 U
SvOoC Benzo(a)pyrene mg/L  1.40E-05 J 0.010 U 9.40E-06 J 0.0095 U - 0.011 U 0.0097 U - 0.0098 U
SvOC Benzo(b)fluoranthene mg/L - J 0.010 U 1.09E-05 J 0.0095 U - 0.011 U 0.0097 U - 0.0098 U
SvOC Benzo(g,h,i)perylene mg/L - J 0.010 U 5.90E-06 J 0.0095 U - 0.011 U 0.0097 U - 0.0098 U
SvOoC Benzo(k)fluoranthene mg/L - J 0.010 U 1.17E-05J 0.0095 U - 0.011 U 0.0097 U - 0.0098 U
SvoC bis(2-Ethylhexyl)phthalate mg/L  0.0030 U - 0.010 U 0.0095 U - 0.011 U 0.0097 U - 0.0098 U
SvoC Chrysene mg/L - = 0.010 U 2.19E-05 J 0.0095 U - 0.011 U 0.0097 U - 0.0098 U
SvOoC Dibenz(a,h)anthracene mg/L  -- J 0.010 U 5.90E-06 J 0.0095 U - 0.011 U 0.0097 U - 0.0098 U
SvoC Dibenzofuran mg/L  0.0037 = 0.010 U 0.010 U 0.0095 U - 0.011 U 0.0097 U - 0.0098 U
SvoC Di-n-butylphthalate mg/L  0.035 U - 0.010 U 0.0095 U - 0.011 U 0.0097 U - 0.0098 U
SvoC Di-n-octylphthalate mg/L  0.71 U - 0.010 U 0.0095 U - 0.011 U 0.0097 U - 0.0098 U
SvoC Fluoranthene mg/L  0.0062 = 0.010 U 3.89E-04 = 0.0095 U - 0.011 U 0.0097 U - 0.0098 U
SvoC Fluorene mg/L  0.0039 = 0.0011J 0.0019 = 0.0095 U - 0.011 U 0.0097 U - 0.0098 U
SvOC Hexachloroethane mg/L 0.54 U -- 0.010 U 0.0095 U - 7.45E-04 J 0.0097 U - 0.0098 U
SvOoC Indeno(1,2,3-cd)pyrene mg/L - J 0.010 U 5.80E-06 J 0.0095 U - 0.011 U 0.0097 U - 0.0098 U
SvoC Naphthalene mg/L  0.62 = 0.011 = 0.0074 = 0.0055 J - 0.0024 J 0.0097 U - 0.0098 U
SvOC Nitrobenzene mg/L 0.54 U -- 0.010 U 0.0095 U - 0.011 U 0.0097 U - 0.0098 U
SvoC Phenanthrene mg/L  0.0063 = 0.010 U 2.05E-04 = 0.0095 U - 0.011 U 0.0097 U - 0.0098 U
SvoC Pyrene mg/L - = 0.010 U 2.96E-04 = 0.0095 U - 0.011 U 0.0097 U - 0.0098 U
TPH Diesel mg/L - - - 0.095 = - 0.036 = 0.045 = - 0.040 =
TPH Diesel Range Organics (C12-C24) mg/L  -- 0.25 = -- - - - - - -
TPH Gasoline mg/L  -- -- -- - 0.082 = 0.035J - 0.050 U 0.016 J
TPH_SG Diesel Range Organics (C12-C24) mg/L  -- 0.12 = -- - - - - - -
VvOC 1,2,4-Trimethylbenzene mg/L - = 0.0010 U 5.00E-04 U - 0.0013 U 0.0013 U - 0.0013 U 0.0013 U
vOC 1,3,5-Trimethylbenzene mg/L  -- = 0.0010 U 5.00E-04 U - 5.00E-04 U 5.00E-04 U - 5.00E-04 U 5.00E-04 U
vOC Benzene mg/L 0.13 J 0.0010 U 5.00E-04 U - 4.00E-04 U 4.00E-04 U - 4.00E-04 U 4.00E-04 U
VvOC Ethylbenzene mg/L  0.0073 = 1.50E-04 J 7.00E-05 J - 6.00E-04 U 6.00E-04 U - 6.00E-04 U 6.00E-04 U
vOC Isopropylbenzene mg/L - = 0.0016 = 8.10E-04 = - 1.60E-04 J 5.00E-04 U - 5.00E-04 U 5.00E-04 U
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TABLE 8
Seep Water Detections
Former Koppers Wood-Treating Site, Wauna, Oregon

Station ID: Seep-12 Seep-12 Seep-13 Seep-13 Seep-14 Seep-18 Seep-18 Seep-19

Sample ID: SP-12-092302-0 SP120714030 SP-13-12701-0 SP13127010 SP14125010 SP18126010 SP18127010 SP19126010

QAQC Type: N N N N N N N N

Date Collected: 09/23/02 07/14/03 12/07/01 12/07/01 12/05/01 12/06/01 12/06/01 12/06/01
Oregon

Chemical Level IlI-

Group Parameter Units SW

VvOC m,p-Xylene mg/L - 1.80E-04 J 0.0020 U - 0.0010 U 0.0010 U - 0.0010 U 0.0010 U

vOoC n-Propylbenzene mg/L  -- = 6.00E-04 J 3.10E-04 J - 1.10E-04 J 4.00E-04 U - 4.00E-04 U 4.00E-04 U

VvOC o-Xylene mg/L - = 0.0010 U 5.00E-04 U - 0.0012 U 0.0012 U - 0.0012 U 0.0012 U

vOoC p-Isopropyltoluene mg/L - = 0.0010 U 5.00E-04 U - 0.0013 U 0.0013 U - 0.0013 U 0.0013 U

VOC Tetrachloroethylene mg/L  0.84 J 1.10E-04 J 8.00E-05 J - 0.0011 U 0.0011 U -- 0.0011 U 0.0011 U

Notes:

= - Analyte found

B - Analyte detected in blank

SVOC - Semivolatile organic compounds

CONYV - General chemistry

D - Sample was diluted by laboratory

FD - Field duplicate

J - Estimated result

M -DISS - Dissolved metals

M - TOTAL AVS = Total metals (acid volatile sulfides)
M - TOTAL = Total metals

N - Primary sample

TPH - Total petroleum hydrocarbons

U - Analyte not found at the listed detection limit
VOC - Volatile organic compounds

Shading indicates detected concentration exceeds screening value.
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TABLE 8
Seep Water Detections
Former Koppers Wood-Treating Site, Wauna, Oregon

Station ID: Seep-20 Seep-20 Seep-22 Seep-22 Seep-23 Seep-23 Seep-25 Seep-BG
Sample ID: SP-20-12701-0 SP20127010 SP22126010 SP22126010 SP23126010 SP23126010 SP25126010 SPBG127010
QAQC Type: N N N N N N N N
Date Collected: 12/07/01 12/07/01 12/05/01 12/06/01 12/05/01 12/06/01 12/06/01 12/05/01
Oregon
Chemical Level II-
Group Parameter Units SW
M-DISS Chromium, Hexavalent mg/L 0.011 0.0010 U - -- 0.0010 U - 0.0010 U 0.0010 U -
M-DISS Iron mg/L 1.0 - - -- - - - - --
M-DISS Zinc mg/L 0.12 0.020 U - - 0.020 U - 0.020 U 0.020 U -
M-TOTAL  Chromium, Hexavalent mg/L 0.011 0.0010 U - -- 0.0010 U - 0.0010 U 0.0010 U -
M-TOTAL  Copper mg/L  0.0090 0.010 U - - 0.010 U - 0.012 = 0.010 U -
M-TOTAL  Iron mg/L 1.0 - - -- - - - - --
M-TOTAL  Zinc mg/L  0.12 0.020 U - - 0.020 U - 0.020 U 0.020 U -
SvoC 2,4-Dimethylphenol mg/L  0.042 0.0094 U - - 0.0095 U - 0.0098 U 0.0095 U -
SvoC 2,4-Dinitrotoluene mg/L  0.23 0.0094 U - - 0.0095 U - 0.0098 U 0.0095 U -
SvOoC 2-Methylnaphthalene mg/L  -- 0.0094 U - -- 0.0095 U - 0.0098 U 0.0095 U -
SvOoC 2-Nitroaniline mg/L  -- 0.047 U - -- 0.048 U - 0.049 U 0.047 U -
SvOoC 3-Nitroaniline mg/L - 0.047 U - -- 0.048 U - 0.049 U 0.047 U -
SvoC 4-Methylphenol mg/L - 0.0094 U - - 0.0095 U - 0.0098 U 0.0095 U -
SvOoC 4-Nitroaniline mg/L - 0.047 U - -- 0.048 U - 0.049 U 0.047 U -
SvOC Acenaphthene mg/L 0.52 0.0094 U - -- 0.0095 U - 0.0098 U 0.0095 U -
SvOC Acenaphthylene mg/L - 0.0094 U - -- 0.0095 U - 0.0098 U 0.0095 U -
SvoC Anthracene mg/L 0.013 0.0094 U - - 0.0095 U - 0.0098 U 0.0095 U -
SvOoC Benzo(a)anthracene mg/L  2.70E-05 0.0094 U - -- 0.0095 U - 0.0098 U 0.0095 U -
SvOoC Benzo(a)pyrene mg/L  1.40E-05 0.0094 U - -- 0.0095 U - 0.0098 U 0.0095 U -
SvOC Benzo(b)fluoranthene mg/L - 0.0094 U - -- 0.0095 U - 0.0098 U 0.0095 U -
SvOC Benzo(g,h,i)perylene mg/L - 0.0094 U - -- 0.0095 U - 0.0098 U 0.0095 U -
SvOoC Benzo(k)fluoranthene mg/L - 0.0094 U - -- 0.0095 U - 0.0098 U 0.0095 U -
SvoC bis(2-Ethylhexyl)phthalate mg/L  0.0030 0.0094 U - - 0.0095 U - 0.0098 U 0.0095 U -
SvoC Chrysene mg/L - 0.0094 U - - 0.0095 U - 0.0098 U 0.0095 U -
SvOoC Dibenz(a,h)anthracene mg/L  -- 0.0094 U - -- 0.0095 U - 0.0098 U 0.0095 U -
SvoC Dibenzofuran mg/L  0.0037 0.0094 U - - 0.0095 U - 0.0098 U 0.0095 U -
SvoC Di-n-butylphthalate mg/L  0.035 0.0094 U - - 0.0095 U - 0.0098 U 0.0095 U -
SvoC Di-n-octylphthalate mg/L  0.71 0.0094 U - - 0.0095 U - 0.0098 U 0.0095 U -
SvoC Fluoranthene mg/L  0.0062 0.0094 U - - 0.0095 U - 0.0098 U 0.0095 U -
SvoC Fluorene mg/L  0.0039 0.0094 U - - 0.0095 U - 0.0098 U 0.0095 U -
SvOC Hexachloroethane mg/L 0.54 0.0094 U - -- 0.0095 U - 0.0098 U 0.0095 U -
SvOoC Indeno(1,2,3-cd)pyrene mg/L - 0.0094 U - -- 0.0095 U - 0.0098 U 0.0095 U -
SvoC Naphthalene mg/L  0.62 0.0094 U - - 0.0095 U - 0.0098 U 0.0095 U -
SvOC Nitrobenzene mg/L 0.54 0.0094 U - -- 0.0095 U - 0.0098 U 0.0095 U -
SvoC Phenanthrene mg/L  0.0063 0.0094 U - - 0.0095 U - 0.0098 U 0.0095 U -
SvoC Pyrene mg/L - 0.0094 U - - 0.0095 U - 0.0098 U 0.0095 U -
TPH Diesel mg/L - 0.047 = - - 0.052 = - 0.056 = 0.048 = -
TPH Diesel Range Organics (C12-C24) mg/L  -- - - -- - - - - --
TPH Gasoline mg/L  -- - 0.040 J 0.050 U - 0.054 = - 0.050 U 0.11 =
TPH_SG Diesel Range Organics (C12-C24) mg/L  -- - - -- - - - - --
vOC 1,2,4-Trimethylbenzene mg/L - - 0.0013 U 0.0013 U - 0.0013 U - 0.0013 U 0.0013 U
vOC 1,3,5-Trimethylbenzene mg/L  -- - 5.00E-04 U 5.00E-04 U - 5.00E-04 U - 5.00E-04 U 5.00E-04 U
vOC Benzene mg/L 0.13 -- 4.00E-04 U 4.00E-04 U -- 4.00E-04 U - 4.00E-04 U 4.00E-04 U
VvOC Ethylbenzene mg/L  0.0073 - 6.00E-04 U 6.00E-04 U - 6.00E-04 U - 6.00E-04 U 6.00E-04 U
vOC Isopropylbenzene mg/L - - 5.00E-04 U 5.00E-04 U - 5.00E-04 U - 5.00E-04 U 5.00E-04 U
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TABLE 8
Seep Water Detections
Former Koppers Wood-Treating Site, Wauna, Oregon

Station ID: Seep-20 Seep-20 Seep-22 Seep-22 Seep-23 Seep-23 Seep-25 Seep-BG

Sample ID: SP-20-12701-0 SP20127010 SP22126010 SP22126010 SP23126010 SP23126010 SP25126010 SPBG127010

QAQC Type: N N N N N N N N

Date Collected: 12/07/01 12/07/01 12/05/01 12/06/01 12/05/01 12/06/01 12/06/01 12/05/01
Oregon

Chemical Level IlI-

Group Parameter Units SW

VvOC m,p-Xylene mg/L - - 0.0010 U 0.0010 U - 0.0010 U - 0.0010 U 0.0010 U

vOoC n-Propylbenzene mg/L  -- - 4.00E-04 U 4.00E-04 U - 4.00E-04 U - 4.00E-04 U 4.00E-04 U

VvOC o-Xylene mg/L - - 0.0012 U 0.0012 = - 0.0012 U - 0.0012 U 0.0012 U

vOoC p-Isopropyltoluene mg/L - - 0.0013 U 0.0013 U - 0.0013 U - 0.0013 U 0.0013 U

VOC Tetrachloroethylene mg/L  0.84 - 0.0011 U 0.0011 U - 0.0011 U -- 1.00E-04 J 0.0011 U

Notes:

= - Analyte found

B - Analyte detected in blank

SVOC - Semivolatile organic compounds

CONYV - General chemistry

D - Sample was diluted by laboratory

FD - Field duplicate

J - Estimated result

M -DISS - Dissolved metals

M - TOTAL AVS = Total metals (acid volatile sulfides)
M - TOTAL = Total metals

N - Primary sample

TPH - Total petroleum hydrocarbons

U - Analyte not found at the listed detection limit
VOC - Volatile organic compounds

Shading indicates detected concentration exceeds screening value.
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TABLE 8

Seep Water Detections

Former Koppers Wood-Treating Site, Wauna, Oregon

Station ID: Seep-BG SW-01 SW-01
Sample ID: SP-BG-120701-0 SW0100412010 SW1-GW-101001
QAQC Type: N N N
Date Collected: 12/07/01 04/12/01 10/10/01
Oregon
Chemical Level II-
Group Parameter Units SW
M-DISS Chromium, Hexavalent mg/L 0.011 0.0010 U - 0.0010 U
M-DISS Iron mg/L 1.0 -- - 10 =
M-DISS Zinc mg/L 0.12 0.024 = - 0.020 U
M-TOTAL  Chromium, Hexavalent mg/L 0.011 0.0010 U 0.40 U 0.0010 U
M-TOTAL  Copper mg/L  0.0090 0.010 U - 0.010 U
M-TOTAL  Iron mg/L 1.0 -- - 20 =
M-TOTAL  Zinc mg/L  0.12 0.020 U - 0.033 =
SvoC 2,4-Dimethylphenol mg/L  0.042 0.0095 U 0.010 U 0.0098 U
SvOoC 2,4-Dinitrotoluene mg/L 0.23 0.0095 U 0.010 U 0.0098 U
SvOoC 2-Methylnaphthalene mg/L  -- 0.0095 U 0.20 D 0.096 =
SvOoC 2-Nitroaniline mg/L  -- 0.047 U 0.050 U 0.049 U
SvOoC 3-Nitroaniline mg/L - 0.047 U 0.050 U 0.049 U
SvOoC 4-Methylphenol mg/L - 0.0095 U 0.010 U 0.0098 U
SvOoC 4-Nitroaniline mg/L - 0.047 U 0.050 U 0.049 U
SvOC Acenaphthene mg/L 0.52 0.0095 U 0.10 D 0.070 =
SvOC Acenaphthylene mg/L - 0.0095 U 0.010 U 0.0098 U
SvOoC Anthracene mg/L 0.013 0.0095 U 0.010 U 0.0054 J
SvOoC Benzo(a)anthracene mg/L  2.70E-05 0.0095 U 0.010 U 0.0016 J
SvOoC Benzo(a)pyrene mg/L  1.40E-05 0.0095 U 0.010 U 0.0013J
SvOC Benzo(b)fluoranthene mg/L - 0.0095 U 0.010 U 0.0013J
SvOC Benzo(g,h,i)perylene mg/L - 0.0095 U 0.010 U 0.0013J
SvOoC Benzo(k)fluoranthene mg/L - 0.0095 U 0.010 U 0.0010J
SvoC bis(2-Ethylhexyl)phthalate mg/L  0.0030 0.0095 U 0.010 U 0.0019 J
SvOC Chrysene mg/L - 0.0095 U 0.010 U 0.0017 J
SvOoC Dibenz(a,h)anthracene mg/L  -- 0.0095 U 0.010 U 0.0012 J
SvOoC Dibenzofuran mg/L  0.0037 0.0095 U 0.025 = 0.027 =
SvoC Di-n-butylphthalate mg/L  0.035 0.0095 U 0.010 U 8.59E-04 J
SvOoC Di-n-octylphthalate mg/L 0.71 0.0095 U 0.010 U 6.35E-04 J
SvOoC Fluoranthene mg/L 0.0062 0.0095 U 0.010 U 0.0083 J
SvoC Fluorene mg/L  0.0039 0.0095 U 0.032 = 0.032 =
SvOC Hexachloroethane mg/L 0.54 0.0095 U 0.010 U 0.0098 U
SvOoC Indeno(1,2,3-cd)pyrene mg/L - 0.0095 U 0.010 U 0.0012 J
SvOoC Naphthalene mg/L 0.62 0.0095 U 095D 0.26 =
SvOC Nitrobenzene mg/L 0.54 0.0095 U 0.010 U 0.0098 U
SvOC Phenanthrene mg/L 0.0063 0.0095 U 0.0037 J 0.036 =
SvOC Pyrene mg/L  -- 0.0095 U 0.010 U 0.0066 J
TPH Diesel mg/L - 0.038 = 31= 0.94 =
TPH Diesel Range Organics (C12-C24) mg/L  -- -- - -
TPH Gasoline mg/L  -- -- 20 = 2313
TPH_SG Diesel Range Organics (C12-C24) mg/L  -- -- - -
vOC 1,2,4-Trimethylbenzene mg/L - -- - 0.0037 =
vOC 1,3,5-Trimethylbenzene mg/L  -- -- - 0.0037 =
vOC Benzene mg/L 0.13 -- - 0.0010 U
vOC Ethylbenzene mg/L 0.0073 -- - 0.019 =
vOC Isopropylbenzene mg/L - -- - 0.0052 =
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TABLE 8
Seep Water Detections
Former Koppers Wood-Treating Site, Wauna, Oregon

Station ID: Seep-BG SW-01 SW-01

Sample ID: SP-BG-120701-0 SW0100412010 SW1-GW-101001

QAQC Type: N N N

Date Collected: 12/07/01 04/12/01 10/10/01
Oregon

Chemical Level II-

Group Parameter Units SW

vOC m,p-Xylene mg/L  -- -- - 0.0020 U

vOoC n-Propylbenzene mg/L  -- -- - 0.0021 =

vOoC o-Xylene mg/L  -- -- - 0.0018 =

vOoC p-Isopropyltoluene mg/L - -- - 0.0010 U

VOC Tetrachloroethylene mg/L  0.84 -- - 0.0010 U

Notes:

= - Analyte found

B - Analyte detected in blank

SVOC - Semivolatile organic compounds

CONYV - General chemistry

D - Sample was diluted by laboratory

FD - Field duplicate

J - Estimated result

M -DISS - Dissolved metals

M - TOTAL AVS = Total metals (acid volatile sulfides)
M - TOTAL = Total metals

N - Primary sample

TPH - Total petroleum hydrocarbons

U - Analyte not found at the listed detection limit
VOC - Volatile organic compounds

Shading indicates detected concentration exceeds screening value.
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TABLE 9
Columbia River Bank Detections

Former Koppers Wood-Treating Site, Wauna, Oregon

Station ID: Seep-05 Seep-05 Seep-07 Seep-09 Seep-10 Seep-13 Seep-14 Seep-18 Seep-18 Seep-19
Sample ID: RB5125010 RB5125011 RB7125010 RB-9-12701-0 RB10125010 RB-13-127010 RB14125010 RB18126010 RB-18-120701-0 RB19126010
QAQC Type: N FD N N N N N N N N
Date Collected: 12/05/01 12/05/01 12/05/01 12/07/01 12/05/01 12/07/01 12/05/01 12/06/01 12/07/01 12/06/01
Chemical

Group Parameter Units

M-TOTAL  Arsenic mg/Kg 6.0 = 6.8 = 75 = 10 11 = 51-= 4.7 = 11 = -- 7.6 =
M-TOTAL  Chromium mg/Kg 28 = 28 = 31l = 19 30 = 23 = 31= 24 = -- 19 =
M-TOTAL Chromium, Hexavalent = mg/Kg 0.071 = 0.021 = 0.022 = -- 0.087 = 0.10 = 0.043 = 0.067 = -- 0.051 =
M-TOTAL Copper mg/Kg 29 = 27 = 27 = 37 = 40 = 20 = 26 = 35= -- 24 =
M-TOTAL  Zinc mg/Kg 50 = 50 = 69 = 125 = 122 = 51 = 70 = 89 = -- 63 =
SvOoC 4-Chloroaniline mg/Kg 11U 11U 11U 14U 0.131J 12U 12U 15U - 11U
SvOoC Acenaphthene mg/Kg 0.56 U 054 U 057U 0.082J 0.062 J 061U 0.62 U 075U - 055U
SvOoC Naphthalene mg/Kg 0.56 U 054 U 0.063 J 031J 0.28J 061U 0.62 U 075U -- 055U
TPH Diesel mg/Kg 29 = 25= 2.7 = 6.1 = 54 = 49 = 25= 7.7 = -- 28 =
TPH Gasoline mg/Kg 7.6 U 65U 6.8 U 48 U 8.3 = 45U 6.0U 55U 4.7 = 40U
vOoC 1,1-Dichloroethene mg/Kg 0.0021 U 0.0022 U 0.0023 U 0.0048 U 0.0025 U 0.0037 U 0.0045 U 0.0029 U 4.10E-04 J 0.0039 U
vOoC 1,2,3-Trichlorobenzene  mg/Kg 5.00E-04 U 6.00E-04 U 6.00E-04 U 0.0012 U 6.00E-04 U 9.00E-04 U 0.0011 U 7.00E-04 U 9.00E-04 U 0.0010 U
vOoC 1,2,4-Trichlorobenzene  mg/Kg 7.00E-04 U 7.00E-04 U 8.00E-04 U 0.0016 U 8.00E-04 U 0.0012 U 0.0015 U 0.0010 U 0.0012 U 0.0013 U
vOoC 1,2,4-Trimethylbenzene  mg/Kg 0.0023 U 0.0024 U 0.0025 U 0.0052 U 0.0082 = 0.0040 U 0.0049 U 0.0031 U 0.0038 U 0.0043 U
vOoC 1,2-Dichlorobenzene mg/Kg 5.00E-04 U 6.00E-04 U 6.00E-04 U 0.0012 U 6.00E-04 U 9.00E-04 U 0.0011 U 2.40E-04 J 9.00E-04 U 0.0010 U
vOoC 1,3,5-Trimethylbenzene  mg/Kg 9.00E-04 U 9.00E-04 U 3.00E-04 J 0.0020 U 0.0052 = 0.0015 U 0.0019 U 0.0012 U 0.0015 U 0.0016 U
vOoC 1,4-Dichlorobenzene mg/Kg 5.00E-04 U 6.00E-04 U 6.00E-04 U 0.0012 U 6.00E-04 U 9.00E-04 U 0.0011 U 5.70E-04 J 3.00E-04 J 0.0010 U
vOoC Ethylbenzene mg/Kg 0.0010 U 0.0011 U 3.20E-04 J 0.0020 J 0.0045 = 0.0019 U 0.0023 U 0.0014 U 0.0018 U 0.0020 U
vOoC Isopropylbenzene mg/Kg 9.00E-04 U 9.00E-04 U 9.90E-04 J 0.024 = 0.0051 = 0.0011J 0.0019 U 0.0012 U 0.0015 U 0.0016 U
vOoC m,p-Xylene mg/Kg 0.0017 U 0.0019 U 2.90E-04 J 0.0024 J 7.50E-04 J 0.0031 U 0.0038 U 2.90E-04 U 0.0030 U 0.0033 U
vOoC Methylene Chloride mg/Kg 5.00E-04 U 6.00E-04 U 6.00E-04 U 0.0011J 6.00E-04 U 9.00E-04 U 0.0011 U 0.0043 = 9.00E-04 U 0.0036 =
vVOoC n-Propylbenzene mg/Kg 7.00E-04 U 7.00E-04 U 8.00E-04 = 0.015 = 0.0028 = 8.70E-04 J 0.0015 U 0.0010 U 0.0012 U 0.0013 U
voC o-Xylene mg/Kg 0.0021 U 0.0022 U 1.90E-04 J 0.0048 U 0.0018 J 0.0037 U 7.50E-04 J 0.0029 U 0.0035 U 0.0039 U
voC p-Isopropyltoluene mg/Kg 0.0023 U 0.0024 U 3.60E-04 J 0.0049 J 0.0015J 3.70E-04 J 0.0049 U 0.0031 U 0.0038 U 0.0043 U
vOoC Tetrachloroethylene mg/Kg 0.0019 U 4.10E-04 J 2.30E-04 J 9.60E-04 J 2.90E-04 J 5.90E-04 J 4.90E-04 J 4.50E-04 J 4.70E-04 J 6.90E-04 J
voC Toluene mg/Kg 0.0010 U 0.0011 U 0.0011 U 0.0024 U 0.0013 U 0.0019 U 0.0023 U 0.0014 U 0.0018 U 0.0020 U
VOC Trichloroethylene mg/Kg 0.0017 U 0.0019 U 0.0019 U 0.0040 U 0.0021 U 0.0031 U 0.0038 U 0.0024 U 0.0030 U 0.0033 U
Notes:

= - Analyte found

B - Analyte detected in blank

SVOC - Semivolatile organic compounds
CONYV - General chemistry

D - Sample was diluted by laboratory

FD - Field duplicate

J - Estimated result

M -DISS - Dissolved metals

M - TOTAL AVS = Total metals (acid volatile sulfides)
M - TOTAL = Total metals

N - Primary sample

TPH - Total petroleum hydrocarbons

U - Analyte not found at the listed detection limit
VOC - Volatile organic compounds
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TABLE 9
Columbia River Bank Detections
Former Koppers Wood-Treating Site, Waun

Station ID: Seep-19 Seep-20 Seep-22 Seep-22 Seep-23 Seep-23 Seep-25 Seep-25 Seep-BG
Sample ID: RB-19-120701-0 RB-20-12701-0 RB22126010 RB-22-120701-0 RB23126010 RB-23-120701-0 RB25126010 RB-25-120701-0 RB-BG-120701-0
QAQC Type: N N N N N N N N N
Date Collected: 12/07/01 12/07/01 12/06/01 12/07/01 12/06/01 12/07/01 12/06/01 12/07/01 12/07/01
Chemical

Group Parameter Units

M-TOTAL Arsenic mg/Kg - - 8.4 = -- 14 = - 3.0= -- 13 =
M-TOTAL Chromium mg/Kg - - 22 = -- 23 = - 53 = -- 24 =
M-TOTAL Chromium, Hexavalent  mg/Kg - - 0.035 = -- 0.0089 = - 0.0053 U - -
M-TOTAL Copper mg/Kg -- -- 30 = - 38 = -- 9.6 = - 30 =
M-TOTAL  Zinc mg/Kg - - 63 = -- 171 = - 25 = -- 152 =
SvOC 4-Chloroaniline mg/Kg - 11U 12U -- 15U - 0.87 U -- 133 U
SvVOC Acenaphthene mg/Kg - 055U 0.58 U -- 0.73 U - 0.44 U - 67 U
SvOoC Naphthalene mg/Kg - 055U 058 U -- 0.73 U - 0.44 U -- 67 U
TPH Diesel mg/Kg - 49 = 1.9 = -- 39= - 26 = -- 6.0 =
TPH Gasoline mg/Kg 38U - 44U 33U 50U 46U 31U 53 = 51=
vOoC 1,1-Dichloroethene mg/Kg 0.0030 U 0.0020 U 0.0023 U 0.0029 U 0.0027 U 0.0039 U 0.0013 U 0.0016 U 4.40E-04 J
vOoC 1,2,3-Trichlorobenzene  mg/Kg 8.00E-04 U 5.00E-04 U 6.00E-04 U 7.00E-04 U 5.50E-04 J 0.0010 U 3.00E-04 U 4.00E-04 U 7.00E-04 J
vOoC 1,2,4-Trichlorobenzene  mg/Kg 0.0010 U 7.00E-04 U 8.00E-04 U 0.0010 U 3.20E-04 J 0.0013 U 4.00E-04 U 5.00E-04 U 6.70E-04 J
vOoC 1,2,4-Trimethylbenzene  mg/Kg 0.0033 U 0.0021 U 0.0025 U 0.0031 U 0.0030 U 0.0042 U 0.0014 U 0.0017 U 0.0041 U
vOoC 1,2-Dichlorobenzene mg/Kg 8.00E-04 U 5.00E-04 U 6.00E-04 U 7.00E-04 U 7.00E-04 U 0.0010 U 3.00E-04 U 4.00E-04 U 0.0010 U
vOoC 1,3,5-Trimethylbenzene  mg/Kg 0.0013 U 8.00E-04 U 9.00E-04 U 0.0012 U 0.0011 U 0.0016 U 6.00E-04 U 7.00E-04 U 0.0016 U
vOoC 1,4-Dichlorobenzene mg/Kg 8.00E-04 U 5.00E-04 U 6.00E-04 U 7.00E-04 U 4.10E-04 J 0.0010 U 3.00E-04 U 4.00E-04 U 4.80E-04 J
vOoC Ethylbenzene mg/Kg 0.0015 U 0.0010 U 0.0011 U 0.0015 U 0.0014 U 0.0019 U 7.00E-04 U 8.00E-04 U 3.20E-04 J
vOoC Isopropylbenzene mg/Kg 0.0013 U 8.00E-04 U 9.00E-04 U 0.0012 U 0.0011 U 0.0016 U 6.00E-04 U 7.00E-04 U 0.0016 U
vOoC m,p-Xylene mg/Kg 0.0025 U 0.0016 U 0.0019 U 0.0024 U 0.0023 U 0.0032 U 0.0011 U 5.10E-04 J 0.0020 J
vOoC Methylene Chloride mg/Kg 8.00E-04 U 5.00E-04 U 6.00E-04 U 7.00E-04 U 7.00E-04 U 0.0030 = 3.00E-04 U 4.00E-04 U 0.0010 U
vVOoC n-Propylbenzene mg/Kg 0.0010 U 7.00E-04 U 8.00E-04 U 0.0010 U 9.00E-04 U 0.0013 U 4.00E-04 U 5.00E-04 U 0.0013 U
voC o-Xylene mg/Kg 0.0030 U 0.0020 U 0.0023 U 0.0029 U 0.0027 U 0.0039 U 0.0013 U 0.0016 U 0.0038 U
voC p-Isopropyltoluene mg/Kg 0.0033 U 0.0021 U 0.0025 U 0.0031 U 0.0030 U 0.0042 U 0.0014 U 0.0017 U 0.0041 U
vOoC Tetrachloroethylene mg/Kg 4.00E-04 J 4.60E-04 J 0.0021 U 4.10E-04 J 2.30E-04 J 0.0010J 0.0012 U 4.80E-04 J 6.30E-04 J
voC Toluene mg/Kg 0.0015 U 0.0010 U 0.0011 U 0.0015 U 0.0014 U 0.0019 U 7.00E-04 U 1.30E-04 J 0.0019 U
VOC Trichloroethylene mg/Kg 0.0025 U 0.0016 U 0.0019 U 0.0024 U 0.0023 U 0.0032 U 0.0011 U 8.30E-04 J 0.0011J
Notes:

= - Analyte found

B - Analyte detected in blank

SVOC - Semivolatile organic compounds
CONYV - General chemistry

D - Sample was diluted by laboratory

FD - Field duplicate

J - Estimated result

M -DISS - Dissolved metals

M - TOTAL AVS = Total metals (acid volatile su
M - TOTAL = Total metals

N - Primary sample

TPH - Total petroleum hydrocarbons

U - Analyte not found at the listed detection limit
VOC - Volatile organic compounds
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TABLE 10

Columbia River Water Detections
Former Koppers Wood-Treating Site, Wauna, Oregon

Station ID: Seep-03 Seep-05 Seep-05 Seep-07 Seep-09 Seep-10 Seep-13 Seep-14 Seep-18 Seep-19
Sample ID: CR-3-12-4-01 CR5125010 CR5125011 CR7125010 CR-9-12701-0 CR10125010 CR-13-12701-0 CR14125010 CR18126010 CR19126010
QAQC Type: N N FD N N N N N N N
Date Collected: 12/04/01 12/05/01 12/05/01 12/05/01 12/07/01 12/05/01 12/07/01 12/05/01 12/06/01 12/06/01
Chemical

Group Parameter Units

M-TOTAL  Copper mg/L 0.010 U 0.011 = 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U
M-TOTAL  Zinc mg/L 0.020 U 0.020 U 0.020 U 0.028 = 0.020 U 0.020 U 0.020 U 0.020 U 0.020 U 0.020 U
SvOoC 2-Methylnaphthalene mg/L 0.0098 U 0.012 U 0.010 U 0.0097 U 0.018 = 0.0052 J 0.0095 U 0.0097 U 0.0098 U 0.011 U
SvOoC Acenaphthene mg/L 0.0098 U 0.012 U 0.010 U 0.0097 U 0.019 = 0.0040 J 0.0095 U 0.0097 U 0.0098 U 0.011 U
SvOoC Anthracene mg/L 0.0098 U 0.012 U 0.010 U 0.0097 U 0.0010J 0.0098 U 0.0095 U 0.0097 U 0.0098 U 0.011 U
SvOoC bis(2-Ethylhexyl)phthalate  mg/L 0.0010J 0.012 U 0.0011J 7.54E-04 J 0.0096 U 0.0098 U 0.0013J 0.0097 U 0.0098 U 0.0034 J
SvOoC Dibenzofuran mg/L 0.0098 U 0.012 U 0.010 U 0.0097 U 0.0091 J 0.0018 J 0.0095 U 0.0097 U 0.0098 U 0.011 U
SvOoC Di-n-butylphthalate mg/L 0.0098 U 0.012 U 0.010 U 0.0097 U 0.0096 U 0.0098 U 8.40E-04 J 0.0097 U 0.0098 U 0.011 U
SvOC Fluoranthene mg/L 0.0098 U 0.012 U 0.010 U 0.0097 U 9.55E-04 J 0.0098 U 0.0095 U 0.0097 U 0.0098 U 0.011 U
SvOoC Fluorene mg/L 0.0098 U 0.012 U 0.010 U 0.0097 U 0.0099 = 0.0019 J 0.0095 U 0.0097 U 0.0098 U 0.011 U
SvOoC Naphthalene mg/L 0.0098 U 0.012 U 0.010 U 0.0097 U 0.085 = 0.047 = 0.0095 U 0.0097 U 0.0098 U 0.011 U
SvOoC Phenanthrene mg/L 0.0098 U 0.012 U 0.010 U 0.0097 U 0.0071J 0.0014 J 0.0095 U 0.0097 U 0.0098 U 0.011 U
TPH Diesel mg/L 0.042 = 0.032 = 0.056 = 0.051 = 6.3 = 0.068 = 0.046 = 0.034 = 0.042 = 0.013J
Notes:

= - Analyte found
B - Analyte detected in blank

SVOC - Semivolatile organic compounds

CONYV - General chemistry

D - Sample was diluted by laboratory
FD - Field duplicate

J - Estimated result

M -DISS - Dissolved metals

M - TOTAL AVS = Total metals (acid volatile sulfides)
M- TOTAL =

Total metals

N - Primary sample

TPH - Total petroleum hydrocarbons
U - Analyte not found at the listed detection limit
VOC - Volatile organic compounds
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TABLE 10
Columbia River Water Detections

Former Koppers Wood-Treating Site, Wauna,

Station ID: Seep-20 Seep-22 Seep-23 Seep-25 Seep-BG
Sample ID: CR-20-12701-0 CR22126010 CR23126010 CR25126010 CR-BG-120701-0
QAQC Type: N N N N N
Date Collected: 12/07/01 12/06/01 12/06/01 12/06/01 12/07/01
Chemical

Group Parameter Units

M-TOTAL  Copper mg/L 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U
M-TOTAL  Zinc mg/L 0.020 U 0.020 U 0.020 U 0.020 U 0.020 U
SvOoC 2-Methylnaphthalene mg/L 0.010 U 0.0097 U 0.0097 U 0.010 U 0.010 U
SvOoC Acenaphthene mg/L 0.010 U 0.0097 U 0.0097 U 0.010 U 0.010 U
SvOoC Anthracene mg/L 0.010 U 0.0097 U 0.0097 U 0.010 U 0.010 U
SvOoC bis(2-Ethylhexyl)phthalate  mg/L 0.0047 J 8.53E-04 J 0.0097 U 9.62E-04 J 9.96E-04 J
SvOoC Dibenzofuran mg/L 0.010 U 0.0097 U 0.0097 U 0.010 U 0.010 U
SvOoC Di-n-butylphthalate mg/L 0.010 U 0.0097 U 0.0097 U 0.010 U 0.010 U
SvOC Fluoranthene mg/L 0.010 U 0.0097 U 0.0097 U 0.010 U 0.010 U
SvOoC Fluorene mg/L 0.010 U 0.0097 U 0.0097 U 0.010 U 0.010 U
SvOoC Naphthalene mg/L 0.010 U 0.0097 U 0.0097 U 0.010 U 0.010 U
SvOoC Phenanthrene mg/L 0.010 U 0.0097 U 0.0097 U 0.010 U 0.010 U
TPH Diesel mg/L 0.047 = 0.050 = 0.051 = 0.056 = 0.029 =
Notes:

= - Analyte found

B - Analyte detected in blank

SVOC - Semivolatile organic compounds
CONYV - General chemistry

D - Sample was diluted by laboratory

FD - Field duplicate

J - Estimated result

M -DISS - Dissolved metals

M - TOTAL AVS = Total metals (acid volatile sulfic

M - TOTAL = Total metals
N - Primary sample
TPH - Total petroleum hydrocarbons

U - Analyte not found at the listed detection limit

VOC - Volatile organic compounds
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TABLE 11

Crawford Creek Slough Sediment Detections

Former Koppers Wood-Treating Site, Wauna, Oregon

Station ID: EPA-S1 EPA-S1 EPA-S1 EPA-S2 EPA-S2 EPA-S2 EPA-S3 EPA-S3 EPA-S3 S-1 S-2
Sample ID: 1961-J-1 1961J-1 JA955 1961-J-2 1961J-2 JA956 1961-J-3 1961J-3 JA957 SEDIMENT-1 SEDIMENT-2
QAQC Type: N N N N N N N N N N N
Date Collected: 10/25/85 10/25/85 10/25/85 10/25/85 10/25/85 10/25/85 10/25/85 10/25/85 10/25/85 08/27/98 08/27/98
Oregon
Chemical Fish Level II-
Group Parameter Units TEFs SD-FW
CONV Total Organic Carbon mg/Kg - - - - - - - - - - - -
CONV Total Organic Carbon Percent - - - - - - - - - . - -
DIOXIN 1,2,3,4,6,7,8-HpCDD mg/Kg 0.001 - - - - - . . - - - - -
DIOXIN 1,2,3,4,7,8-HxCDD mg/Kg 0.5 . - - - - . . - . - - -
DIOXIN 1,2,3,6,7,8-HxCDD mg/Kg 001 - - - - - . - - . - - -
DIOXIN 1,2,3,7,8,9-HxCDD mg/Kg 001 - . - - - - - — - - - -
DIOXIN 1,2,3,7,8-PeCDD mg/Kg 1 - . - - - - - - - - - -
DIOXIN 2,3,7,8-TCDD mg/Kg 1 - . - - - - - - - - - -
DIOXIN HpCDDs (total) mg/Kg -- - 2.20E-04 U -- - 2.10E-04 U -- - 6.80E-04 = -- - --
DIOXIN HXCDDs (total) ma/Kg - - 1.30E-04 U - - 9.10E-05U - - 6.40E-04 = - - -
DIOXIN OCDD mg/Kg 0.0001 -- - 9.20E-04 U -- - 6.90E-04 U -- - 0.0052 = -- - --
DIOXIN PeCDDs (total) mg/Kg - - - - - - - - - - - -
DIOXIN TCDDs (total) mg/Kg - -- - - - - - - - - - -
DIOXIN TEQ mg/Kg 9.00E-06 - - - - - - - - - - -
FURAN 1,2,3,4,6,7,8-HpCDF mg/Kg 0.001 - - - - - - - - - - - -
FURAN 1,2,3,4,7,8,9-HpCDF mg/Kg 0.001 - - - - - - - - - - - -
FURAN 1,2,3,4,7,8-HXCDF mg/Kg 0.1 - . - - - - - - - - - -
FURAN 1,2,3,6,7,8-HXCDF mg/Kg 0.1 - . - - - - - - - - - -
FURAN 1,2,3,7,8,9-HxCDF mg/Kg 0.1 - . - - - - - - - - - -
FURAN 1,2,3,7,8-PeCDF mg/Kg 005 - . - - - - - — - - - -
FURAN 2,3,4,6,7,8-HXxCDF mg/Kg 0.1 - . - - - - - - - - - -
FURAN 2,3,4,7,8-PeCDF mg/Kg 0.5 - . - - - - - - - - - -
FURAN 2,3,7,8-TCDF mg/Kg 005 - . - - - - - - - - - -
FURAN HpCDFs (total) mg/Kg -- - 2.30E-04 U -- - 2.00E-04 U -- - 2.10E-04 U -- -- --
FURAN HXCDFs (total) mg/Kg -- - 9.50E-05 U -- - 6.20E-05 U -- - 6.50E-05 U -- -- --
FURAN OCDF mg/Kg 0.0001 -- - 6.10E-04 U -- - 4.60E-04 U -- - 4.80E-04 U -- -- --
FURAN PeCDFs (total) mg/Kg - - - - - - - - - - - -
FURAN TCDFs (total) mg/Kg - - - - - - - - - - - -
GENCHEM Acid Volatile Sulfide mg/Kg - - - - - - - - - - - -
M-TOTAL Arsenic mg/Kg 6.0 55 = -- -- 6.5 = - -- 6.2 = -- -- 2.0 13
M-TOTAL Chromium mg/Kg 37 6.9 = -- -- 36 = -- -- 100 = -- -- - --
M-TOTAL Chromium, Hexavalent mg/Kg - - - - - - - - - - - -
M-TOTAL Copper mg/Kg 36 6.9 = - - 47 - - 245 = - - -- -
M-TOTAL Iron mg/Kg - - - - - - - - - - - -
M-TOTAL Zinc mg/Kg 123 - - - - - - - - - - -
M-TOTAL-AVS Cadmium mg/L - - - - - - - - - - - -
M-TOTAL-AVS Copper mg/L - - - - - - - - - - - -
M-TOTAL-AVS Lead mg/L - - - -- - - - - - - - -
M-TOTAL-AVS Nickel mg/L - - - -- - - - - - - - -
M-TOTAL-AVS Zinc mg/L - - - -- -- - - - - - - -
SvOC 2-Methylphenol mg/Kg -- - -- 023U - - 033U - - 072U - -
SvOC 4-Methylphenol mg/Kg -- - -- 022U - - 032U - - 0.68J - -
SvOC Acenaphthene mg/Kg 0.29 - -- 015U - - 022U - - 0.46 U - -
SvOC Anthracene mg/Kg 0.057 - - 0.071 U - - 0.10U - - 022U - -
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TABLE 11
Crawford Creek Slough Sediment Detections
Former Koppers Wood-Treating Site, Wauna, Oregon

Station ID: EPA-S1 EPA-S1 EPA-S1 EPA-S2 EPA-S2 EPA-S2 EPA-S3 EPA-S3 EPA-S3 S-1 S-2
Sample ID: 1961-J-1 1961J-1 JA955 1961-J-2 1961J-2 JA956 1961-J-3 1961J-3 JA957 SEDIMENT-1 SEDIMENT-2
QAQC Type: N N N N N N N N N N N
Date Collected: 10/25/85 10/25/85 10/25/85 10/25/85 10/25/85 10/25/85 10/25/85 10/25/85 10/25/85 08/27/98 08/27/98
Oregon
Chemical Fish  Level ll-
Group Parameter Units TEFs SD-FW
SvOoC Benzo(a)anthracene mg/Kg 0.032 - - 0.071 U - - 0.10 U - - 022U - -
SvOC Benzo(a)pyrene mg/Kg 0.032 - -- 0.085 U - - 0.12 U - - 0.26 U - -
SvOC Benzo(b)fluoranthene mg/Kg - - -- 0.053 U - - 0.077 U - - 0.17 U - -
SvOoC Benzo(g,h,i)perylene mg/Kg 0.30 - - 0.20 U - - 029 U - - 0.63 U - -
SvOoC Benzo(k)fluoranthene mg/Kg 0.027 - - 0.12 U - - 0.17 U - - 037U - -
SvOC bis(2-Ethylhexyl)phthalate ~ mg/Kg 0.75 - - 0.082J - - 0.12J - - 025U - -
SvOoC Butyl benzyl phthalate mg/Kg -- - -- 011U - - 015U - - 0.33 U - -
SvOoC Chrysene mg/Kg 0.057 - - 0.096 U - - 0.14 U - - 0.30 U - -
SvOoC Dimethyl phthalate mg/Kg -- - -- 0.026 U - - 0.038 U - - 0.28 = - -
SvOoC Di-n-butylphthalate mg/Kg 0.11 - - 0.14 = - -- 0.20 = - -- 043U - --
SvOoC Di-n-octylphthalate mg/Kg - - - 031U - - 045U - - 11= - -
SvOoC Fluoranthene mg/Kg 0.11 - - 0.23 U - - 0.34J - -- 0.73J - --
SvOoC Fluorene mg/Kg 0.077 - - 0.023 U - - 0.034 U - - 0.073 U - -
SvOoC Indeno(1,2,3-cd)pyrene mg/Kg 0.017 - - 0.36 U - - 051U - - 11U - -
SvOoC N-Nitrosodiphenylamine mg/Kg - - - 0.053 U - - 0.077 U - - 0.17 U - -
SvOoC Phenanthrene mg/Kg 0.042 - -- 0.017 U - - 0.025 U - - 0.096 NJ - --
SVOC Pyrene mg/Kg 0.053 - - 0.36 U - -- 0.51J - - 1110 - -
Notes:

= - Analyte found

B - Analyte detected in blank

SVOC - Semivolatile organic compounds
CONYV - General chemistry

D - Sample was diluted by laboratory

FD - Field duplicate

J - Estimated result

M -DISS - Dissolved metals

M - TOTAL AVS = Total metals (acid volatile sulfides)
M - TOTAL = Total metals

N - Primary sample

TPH - Total petroleum hydrocarbons

U - Analyte not found at the listed detection limit
VOC - Volatile organic compounds
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TABLE 11
Crawford Creek Slough Sediment Detections
Former Koppers Wood-Treating Site, Wauna, Oregon

Station ID: S-3 SD-01 SD-02 SD-03 SD-04 SD-04 SD-05
Sample ID: SEDIMENT-3 SD01-0-030801-0 SD02-0-030801-0 SD03-0-030801-0 SD04-0-030801-0 SD04-0-030801-1 SD-5-020102-0
QAQC Type: N N N N N FD N
Date Collected: 08/27/98 03/08/01 03/08/01 03/08/01 03/08/01 03/08/01 02/01/02
Oregon
Chemical Fish Level II-
Group Parameter Units TEFs SD-FW
CONV Total Organic Carbon mg/Kg -- -- -- -- -- -- -- --
CONV Total Organic Carbon Percent - -- 6.5 = 6.4 = 12 = 6.4 = 7.0 = --
DIOXIN 1,2,3,4,6,7,8-HpCDD mg/Kg 0.001  -- 0.0013 = 0.0010 = 7.23E-04 = 0.0051 = 8.74E-04 = 8.63E-04 = -
DIOXIN 1,2,3,4,7,8-HXCDD mg/Kg 0.5 - 1.50E-05 = 1.23E-05 = 7.76E-06 = 6.79E-05 = 1.01E-05 = 8.36E-06 = --
DIOXIN 1,2,3,6,7,8-HXCDD mg/Kg 0.01 - 4.40E-05 = 8.70E-05 = 7.76E-05 = 1.90E-04 = 7.99E-05 = 8.31E-05 = --
DIOXIN 1,2,3,7,8,9-HxCDD mg/Kg 0.01 - 3.50E-05 = 4.77E-05 = 3.60E-05 = 1.47E-04 = 4.17E-05 = 4.54E-05 = -
DIOXIN 1,2,3,7,8-PeCDD mg/Kg 1 - 5.90E-06 = 7.33E-06 = 5.75E-06 = 2.50E-05 = 6.15E-06 = 6.27E-06 = -
DIOXIN 2,3,7,8-TCDD mg/Kg 1 - 9.50E-07 J 3.05E-06 = 3.01E-06 = 4.23E-06 = 2.95E-06 = 3.02E-06 = -
DIOXIN HpCDDs (total) mg/Kg - 0.0022 = 0.0019 = 0.0014 = 0.0088 = 0.0017 = 0.0016 = -
DIOXIN HxCDDs (total) mg/Kg - 2.60E-04 = 5.65E-04 = 4.85E-04 = 0.0012 = 5.20E-04 = 5.22E-04 = -
DIOXIN OCDD mg/Kg 0.0001 -- 0.013 D 0.011 = 0.0071 = 0.053 = 0.0090 = 0.0089 = -
DIOXIN PeCDDs (total) mg/Kg - 1.50E-05 = 5.33E-05 = 4.30E-05 = 1.20E-04 = 4.68E-05 = 4.62E-05 = -
DIOXIN TCDDs (total) mg/Kg - 4.10E-06 = 1.56E-05 = 1.20E-05 = 2.84E-05 = 1.34E-05 = 1.54E-05 = -
DIOXIN TEQ mg/Kg 9.00E-06 3.00E-05 = 6.06E-05 = 3.84E-05 = 1.22E-04 = 4.80E-05 = 4.92E-05 = -
FURAN 1,2,3,4,6,7,8-HpCDF mg/Kg 0.001 - 2.20E-04 = 1.59E-04 = 1.16E-04 = 8.48E-04 = 1.39E-04 = 1.38E-04 = -
FURAN 1,2,3,4,7,8,9-HpCDF mg/Kg 0.001 - 1.60E-05 = 1.42E-05 = 8.84E-06 = 7.54E-05 = 1.15E-05 = 1.19E-05 = -
FURAN 1,2,3,4,7,8-HxCDF mg/Kg 0.1 - 8.30E-06 = 1.33E-05 = 1.21E-05 = 3.71E-05 = 1.16E-05 = 1.17E-05 = -
FURAN 1,2,3,6,7,8-HXCDF mg/Kg 0.1 - 7.50E-06 = 8.84E-06 = 5.58E-06 = 2.86E-05 = 6.66E-06 = 6.79E-06 = -
FURAN 1,2,3,7,8,9-HXCDF mg/Kg 0.1 - 3.80E-07 U 3.38E-06 = 3.23E-06 = 7.09E-06 = 2.86E-06 = 3.03E-06 = -
FURAN 1,2,3,7,8-PeCDF mg/Kg 0.05 - 5.60E-06 = 2.31E-05 = 1.29E-05 = 1.93E-05 = 1.73E-05 = 1.72E-05 = -
FURAN 2,3,4,6,7,8-HXCDF mg/Kg 0.1 - 6.60E-06 = 8.61E-06 = 6.02E-06 = 3.70E-05 = 6.91E-06 = 7.03E-06 = -
FURAN 2,3,4,7,8-PeCDF mg/Kg 0.5 - 2.80E-06 J 1.40E-05 = 9.79E-06 = 1.82E-05 = 1.16E-05 = 1.15E-05 = -
FURAN 2,3,7,8-TCDF mg/Kg  0.05 - 1.60E-04 G 5.76E-04 = 2.96E-04 = 4.58E-04 = 4.24E-04 = 4.60E-04 = -
FURAN HpCDFs (total) mg/Kg - 6.50E-04 = 5.43E-04 = 4.20E-04 = 0.0029 = 4.79E-04 = 4.69E-04 = -
FURAN HxCDFs (total) mg/Kg - 2.10E-04 = 2.09E-04 = 1.75E-04 = 8.47E-04 = 1.89E-04 = 1.84E-04 = -
FURAN OCDF mg/Kg 0.0001 -- 9.00E-04 = 6.66E-04 = 4.25E-04 = 0.0045 = 5.31E-04 = 5.37E-04 = -
FURAN PeCDFs (total) mg/Kg - 6.40E-05 = 1.19E-04 = 8.69E-05 = 2.71E-04 = 9.88E-05 = 9.47E-05 = -
FURAN TCDFs (total) mg/Kg - 3.00E-04 = 0.0010 = 5.27E-04 = 8.73E-04 = 7.50E-04 = 8.12E-04 = -
GENCHEM Acid Volatile Sulfide mg/Kg - - - - - - - 6,100 J
M-TOTAL Arsenic mg/Kg 6.0 20 = 16 = 12 = 12 = 1= 13 = 2317
M-TOTAL Chromium mg/Kg 37 - 30 = 27 = 70 = 29 = 28 = 363 J
M-TOTAL Chromium, Hexavalent mg/Kg - - 142 U 156 U 173 U 159 U 158 U 0.47 =
M-TOTAL Copper mg/Kg 36 - 47 = 40 = 63 = 45 = 45 = 685 J
M-TOTAL Iron mg/Kg - - 52,300 = 42,500 = 55,300 = 49,300 = 48,500 = -
M-TOTAL Zinc mg/Kg 123 - 713 = 471 = 1,390 = 579 = 588 = 18,300 =
M-TOTAL-AVS Cadmium mg/L - - 0.026 = 0.017 = 0.10U 0.019 = 0.017 = -
M-TOTAL-AVS Copper mg/L - - 0.32 = 0.29 = 041 = 031 = 0.26 = -
M-TOTAL-AVS Lead mg/L - - 0.20 = 0.18 = 0.32 = 0.20 = 0.19 = -
M-TOTAL-AVS Nickel mg/L - - 0.080 = 0.067 = 0.20 = 0.088 = 0.076 = -
M-TOTAL-AVS Zinc mg/L - - 55 = 3.7 = 13 = 4.8 = 45 = -
SvoC 2-Methylphenol mg/Kg - - 24U 25U 29U 26U 26U 21U
SvoC 4-Methylphenol mg/Kg - - 24U 25U 29U 26U 26U 21U
SvoC Acenaphthene mg/Kg 0.29 - 0.76 J 25U 29U 26U 26U 21U
SvocC Anthracene mg/Kg 0.057 - 161J 25U 3.0= 0.66 J 0.97J 27 =
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TABLE 11
Crawford Creek Slough Sediment Detections
Former Koppers Wood-Treating Site, Wauna, Oregon

Station ID: S-3 SD-01 SD-02 SD-03 SD-04 SD-04 SD-05
Sample ID: SEDIMENT-3 SD01-0-030801-0 SD02-0-030801-0 SD03-0-030801-0 SD04-0-030801-0 SD04-0-030801-1 SD-5-020102-0
QAQC Type: N N N N N FD N
Date Collected: 08/27/98 03/08/01 03/08/01 03/08/01 03/08/01 03/08/01 02/01/02
Oregon
Chemical Fish  Level ll-
Group Parameter Units TEFs SD-FW
SvOoC Benzo(a)anthracene mg/Kg 0.032 -- 24U 25U 29U 26U 26U 0.17J
SvOC Benzo(a)pyrene mg/Kg 0.032 -- 24U 25U 29U 26U 26U 21U
SvOC Benzo(b)fluoranthene mg/Kg - -- 24U 25U 29U 26U 26U 21U
SvOoC Benzo(g,h,i)perylene mg/Kg 0.30 -- 24U 25U 29U 26U 26U 21U
SvOoC Benzo(k)fluoranthene mg/Kg 0.027 -- 24U 25U 29U 26U 26U 21U
SvOC bis(2-Ethylhexyl)phthalate ~ mg/Kg 0.75 -- 3.7= 0.97J 12 = 1.3 1470 33 =
SvOoC Butyl benzyl phthalate mg/Kg -- -- 24U 25U 29U 26U 26U 21U
SvOoC Chrysene mg/Kg 0.057 -- 24U 25U 29U 26U 26U 0.29J
SvOoC Dimethyl phthalate mg/Kg -- -- 24U 25U 29U 26U 26U 21U
SvOoC Di-n-butylphthalate mg/Kg 0.11 -- 24U 25U 29U 26U 26U 21U
SvOoC Di-n-octylphthalate mg/Kg - -- 24U 25U 29U 26U 26U 21U
SvOoC Fluoranthene mg/Kg 0.11 -- 24U 25U 29U 26U 26U 0.52]
SvOoC Fluorene mg/Kg 0.077 -- 24U 25U 29U 26U 26U 21U
SvOoC Indeno(1,2,3-cd)pyrene mg/Kg 0.017 -- 24U 25U 29U 26U 26U 21U
SvOoC N-Nitrosodiphenylamine mg/Kg - -- 24U 25U 29U 26U 26U 21U
SvOoC Phenanthrene mg/Kg 0.042 -- 24U 25U 29U 26U 26U 0.28J
SVOC Pyrene mg/Kg 0.053 - 0.61J 25U 29U 26U 26U 0.39J
Notes:

= - Analyte found

B - Analyte detected in blank

SVOC - Semivolatile organic compounds
CONYV - General chemistry

D - Sample was diluted by laboratory

FD - Field duplicate

J - Estimated result

M -DISS - Dissolved metals

M - TOTAL AVS = Total metals (acid volatile sulfides)
M - TOTAL = Total metals

N - Primary sample

TPH - Total petroleum hydrocarbons

U - Analyte not found at the listed detection limit
VOC - Volatile organic compounds
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TABLE 11

Crawford Creek Slough Sediment Detections

Former Koppers Wood-Treating Site, Wauna, Oregon

Station ID: SD-05 SD-06 SD-06 SD-07 SD-07 SD-08 SD-08 SD-09
Sample ID: SD-5-20102-0 SD-6-020102-0 SD-6-20102-0 SD07-071003-0 SD070710030 SD08-071003-0 SD080710030 SD09-071003-0
QAQC Type: N N N N N N N N
Date Collected: 02/01/02 02/01/02 02/01/02 07/10/03 07/10/03 07/10/03 07/10/03 07/10/03
Oregon
Chemical Fish Level II-
Group Parameter Units TEFs SD-FW
CONV Total Organic Carbon mg/Kg -- -- - - - 42,700 = -- 29,100 = -
CONV Total Organic Carbon Percent - -- - - - - -- -- -
DIOXIN 1,2,3,4,6,7,8-HpCDD mg/Kg 0.001 - 0.0014 = - 0.0018 = 2.78E-04 = - 2.55E-04 = - 2.46E-05 =
DIOXIN 1,2,3,4,7,8-HXCDD mg/Kg 0.5 - 1.31E-05 = - 1.59E-05 = 1.86E-06 = - 1.85E-06 = - 1.78E-07 =
DIOXIN 1,2,3,6,7,8-HXCDD mg/Kg 0.01 - 2.18E-04 = - 0.0014 = 2.86E-05 = - 4.02E-05 = - 8.33E-07 =
DIOXIN 1,2,3,7,8,9-HxCDD mg/Kg 0.01 - 1.09E-04 = - 6.60E-04 = 1.20E-05 = - 1.94E-05 = - 4.01E-07 =
DIOXIN 1,2,3,7,8-PeCDD mg/Kg 1 - 1.42E-05 = - 5.04E-05 = 1.73E-06 = - 2.34E-06 = - 3.06E-07 =
DIOXIN 2,3,7,8-TCDD mg/Kg 1 - 7.20E-06 = - 3.20E-05 = 1.03E-06 = - 1.37E-06 = - 4.88E-08 =
DIOXIN HpCDDs (total) mg/Kg - 0.0031 = - 0.0036 = - - - - -
DIOXIN HXCDDs (total) mg/Kg - 0.0014 = - 0.0085 = - - - - -
DIOXIN OCDD mg/Kg 0.0001 -- 0.012 = - 0.012 0.0021 = - 0.0020 = - 1.76E-04 =
DIOXIN PeCDDs (total) mg/Kg - 1.11E-04 = - 4.23E-04 = - - - - -
DIOXIN TCDDs (total) mg/Kg - 3.00E-05 = - 9.78E-05 = - - - - -
DIOXIN TEQ mg/Kg 9.00E-06 6.14E-05 = - 1.62E-04 = 1.06E-05 = - 1.06E-05 = - 7.53E-07 =
FURAN 1,2,3,4,6,7,8-HpCDF mg/Kg 0.001 - 1.95E-04 = - 2.29E-04 = 4.30E-05 = - 4.01E-05 = - 1.95E-06 =
FURAN 1,2,3,4,7,8,9-HpCDF mg/Kg 0.001 - 1.28E-05 = - 1.41E-05 = 2.75E-06 = - 2.96E-06 = - 8.11E-08 =
FURAN 1,2,3,4,7,8-HXCDF mg/Kg 0.1 - 1.29E-05 = - 2.05E-05 = 6.98E-06 = - 3.94E-06 = - 2.47E-07 U
FURAN 1,2,3,6,7,8-HXCDF mg/Kg 0.1 - 1.08E-05 = - 1.43E-05 = 2.04E-06 = - 2.10E-06 = - 2.47E-07 U
FURAN 1,2,3,7,8,9-HXCDF mg/Kg 0.1 - 3.52E-06 = - 4.80E-06 = 1.50E-06 = - 9.98E-07 = - 7.77E-08 =
FURAN 1,2,3,7,8-PeCDF mg/Kg 0.05 - 1.58E-05 = - 2.64E-05 = 2.48E-06 = - 2.27E-06 = - 3.19E-07 =
FURAN 2,3,4,6,7,8-HxCDF mg/Kg 0.1 - 1.22E-05 = - 1.63E-05 = 3.11E-06 = - 2.43E-06 = - 2.96E-07 =
FURAN 2,3,4,7,8-PeCDF mg/Kg 0.5 - 1.31E-05 = - 2.40E-05 = 4.03E-06 = - 2.91E-06 = - 2.96E-07 =
FURAN 2,3,7,8-TCDF mg/Kg 0.05 - 3.21E-04 = - 5.76E-04 = 5.00E-05 = - 4.71E-05 = - 1.01E-06 =
FURAN HpCDFs (total) mg/Kg - 5.67E-04 = - 6.02E-04 = - - - - -
FURAN HXCDFs (total) mg/Kg - 2.53E-04 = - 3.30E-04 = - - - - -
FURAN OCDF mg/Kg 0.0001 -- 5.85E-04 = - 4.76E-04 = 1.14E-04 = - 1.53E-04 = - 7.45E-06 =
FURAN PeCDFs (total) mg/Kg - 1.53E-04 = - 2.86E-04 = - - - - -
FURAN TCDFs (total) mg/Kg - 6.99E-04 = - 0.0012 - - - - -
GENCHEM Acid Volatile Sulfide mg/Kg - -- 6,800 J - - - -- -- -
M-TOTAL Arsenic mg/Kg 6.0 -- 9.1 UJ - - 4.7 -- 851 -
M-TOTAL Chromium mg/Kg 37 - 397 - - 13 = - 30 = -
M-TOTAL Chromium, Hexavalent mg/Kg - - 0.32 = - - - -- -- -
M-TOTAL Copper mg/Kg 36 - 55J -- -- 16 = - 34 = --
M-TOTAL Iron mg/Kg - - - - - 27,000 = - 36,400 = -
M-TOTAL Zinc mg/Kg 123 - 1,710 = - - 167 - 301 = -
M-TOTAL-AVS Cadmium mg/L -- -- - - - - -- -- -
M-TOTAL-AVS Copper mg/L -- -- - - - - -- -- -
M-TOTAL-AVS Lead mg/L - - - - - - - - -
M-TOTAL-AVS Nickel mg/L - - - - - - - - -
M-TOTAL-AVS Zinc mg/L - - - - - - - - -
SvOC 2-Methylphenol mg/Kg - -- 15U - - 092U -- 0.29J -
SvOC 4-Methylphenol mg/Kg - -- 15U - - 092 U -- 1.0U -
SvOC Acenaphthene mg/Kg 0.29 -- 15U - - 092 U -- 1.0U -
SvOC Anthracene mg/Kg 0.057 -- 0.69J - - 092 U -- 1.6 = -
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TABLE 11
Crawford Creek Slough Sediment Detections
Former Koppers Wood-Treating Site, Wauna, Oregon

Station ID: SD-05 SD-06 SD-06 SD-07 SD-07 SD-08 SD-08 SD-09
Sample ID: SD-5-20102-0 SD-6-020102-0 SD-6-20102-0 SD07-071003-0 SD070710030 SD08-071003-0 SD080710030 SD09-071003-0
QAQC Type: N N N N N N N N
Date Collected: 02/01/02 02/01/02 02/01/02 07/10/03 07/10/03 07/10/03 07/10/03 07/10/03
Oregon
Chemical Fish  Level ll-
Group Parameter Units TEFs SD-FW
SvOoC Benzo(a)anthracene mg/Kg 0.032 -- 0.14 - - 092 U -- 0.49J -
SvOC Benzo(a)pyrene mg/Kg 0.032 -- 15U - - 092 U -- 0.27J -
SvOC Benzo(b)fluoranthene mg/Kg - -- 15U - - 0.92 U -- 0.18J -
SvOoC Benzo(g,h,i)perylene mg/Kg 0.30 -- 0.18J - - 0.92 U -- 0.10J -
SvOoC Benzo(k)fluoranthene mg/Kg 0.027 -- 15U - - 092 U -- 0.27J -
SvOC bis(2-Ethylhexyl)phthalate ~ mg/Kg 0.75 -- 7913 - - 0.48J -- 0.54 -
SvOoC Butyl benzyl phthalate mg/Kg -- -- 15U - - 0.92 U -- 0.53J -
SvOoC Chrysene mg/Kg 0.057 -- 0.451 - - 0.92 U -- 0.451J -
SvOoC Dimethyl phthalate mg/Kg -- -- 0.231J - - 092 U -- 1.0U -
SvOoC Di-n-butylphthalate mg/Kg 0.11 -- 0.33J - - 0.92 U -- 1.0U -
SvOoC Di-n-octylphthalate mg/Kg - -- 15U - - 092 U -- 1.0U -
SvOoC Fluoranthene mg/Kg 0.11 -- 0.84J - - 0.92 U -- 14 = -
SvOoC Fluorene mg/Kg 0.077 -- 011 - - 0.92 U -- 0.063 J -
SvOoC Indeno(1,2,3-cd)pyrene mg/Kg 0.017 -- 15U - - 092 U -- 0.097 J -
SvOoC N-Nitrosodiphenylamine mg/Kg - -- 0421 - - 092 U -- 0.047 J -
SvOoC Phenanthrene mg/Kg 0.042 -- 0.55J - - 0.92 U -- 1.6 = -
SVOC Pyrene mg/Kg 0.053 - 0.71J - - 0.92 U -- 0.98 J -
Notes:

= - Analyte found

B - Analyte detected in blank

SVOC - Semivolatile organic compounds
CONYV - General chemistry

D - Sample was diluted by laboratory

FD - Field duplicate

J - Estimated result

M -DISS - Dissolved metals

M - TOTAL AVS = Total metals (acid volatile sulfides)
M - TOTAL = Total metals

N - Primary sample

TPH - Total petroleum hydrocarbons

U - Analyte not found at the listed detection limit
VOC - Volatile organic compounds
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TABLE 11

Crawford Creek Slough Sediment Detections

Former Koppers Wood-Treating Site, Wauna, Oregon

Station ID: SD-09 SD-10 SD-10 SD-10
Sample ID: SD090710030 SD10-071003-0 SD100710030 SD100710031
QAQC Type: N N N FD
Date Collected: 07/10/03 07/10/03 07/10/03 07/10/03
Oregon
Chemical Fish Level II-
Group Parameter Units TEFs SD-FW
CONV Total Organic Carbon mg/Kg - 1,260 = - 216 = 205 U
CONV Total Organic Carbon Percent - - - - -
DIOXIN 1,2,3,4,6,7,8-HpCDD mg/Kg 0.001 - -- 1.73E-06 = - -
DIOXIN 1,2,3,4,7,8-HXCDD mg/Kg 0.5 - -- 4.92E-08 = — -
DIOXIN 1,2,3,6,7,8-HXCDD mg/Kg 0.01 - -- 2.35E-07 U -- -
DIOXIN 1,2,3,7,8,9-HxCDD mg/Kg 0.01 - - 5.10E-08 = - -
DIOXIN 1,2,3,7,8-PeCDD mg/Kg 1 - - 1.60E-07 = - -
DIOXIN 2,3,7,8-TCDD mg/Kg 1 - - 3.61E-08 = - -
DIOXIN HpCDDs (total) mg/Kg - - - - -
DIOXIN HXCDDs (total) mg/Kg - - - - -
DIOXIN OCDD mg/Kg 0.0001 -- - 1.09E-05 = - -
DIOXIN PeCDDs (total) mg/Kg - - - - -
DIOXIN TCDDs (total) mg/Kg - - - - -
DIOXIN TEQ mg/Kg 9.00E-06 - 4.02E-07 = - -
FURAN 1,2,3,4,6,7,8-HpCDF mg/Kg 0.001 - - 7.48E-07 = - -
FURAN 1,2,3,4,7,8,9-HpCDF mg/Kg 0.001 - - 5.19E-08 = - -
FURAN 1,2,3,4,7,8-HXCDF mg/Kg 0.1 - - 2.35E-07 U - -
FURAN 1,2,3,6,7,8-HXCDF mg/Kg 0.1 - - 1.15E-08 = - -
FURAN 1,2,3,7,8,9-HXCDF mg/Kg 0.1 - - 1.58E-08 = - -
FURAN 1,2,3,7,8-PeCDF mg/Kg 0.05 - - 2.74E-07 = - -
FURAN 2,3,4,6,7,8-HxCDF mg/Kg 0.1 - - 2.66E-07 = - -
FURAN 2,3,4,7,8-PeCDF mg/Kg 0.5 - - 2.56E-07 = - -
FURAN 2,3,7,8-TCDF mg/Kg 0.05 - - 7.63E-08 = - -
FURAN HpCDFs (total) mg/Kg - - - - -
FURAN HXCDFs (total) mg/Kg - - - - -
FURAN OCDF mg/Kg 0.0001 -- - 1.83E-06 = - -
FURAN PeCDFs (total) mg/Kg - - - - -
FURAN TCDFs (total) mg/Kg - - - - -
GENCHEM Acid Volatile Sulfide mg/Kg - - - - -
M-TOTAL Arsenic mg/Kg 6.0 297 -- 2017 1.31J
M-TOTAL Chromium mg/Kg 37 6.5 = -- 4.6 = 54 =
M-TOTAL Chromium, Hexavalent mg/Kg - - - - -
M-TOTAL Copper mg/Kg 36 53= - 48 = 4.6 =
M-TOTAL Iron mg/Kg - 12,500 = - 9,890 = 9,120 =
M-TOTAL Zinc mg/Kg 123 66 = - 38 = 36 =
M-TOTAL-AVS Cadmium mg/L - - - - -
M-TOTAL-AVS Copper mg/L -- - - - -
M-TOTAL-AVS Lead mg/L - - - - -
M-TOTAL-AVS Nickel mg/L - - - - -
M-TOTAL-AVS Zinc mg/L - - - - -
SvocC 2-Methylphenol mg/Kg - 0.46 U - 041U 045U
SvOC 4-Methylphenol mg/Kg - 0.46 U -- 041U 045U
SvOC Acenaphthene mg/Kg 0.29 0.46 U -- 041U 045U
SvOC Anthracene mg/Kg 0.057 0.46 U -- 041U 045U
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TABLE 11
Crawford Creek Slough Sediment Detections
Former Koppers Wood-Treating Site, Wauna, Oregon

Station ID: SD-09 SD-10 SD-10 SD-10
Sample ID: SD090710030 SD10-071003-0 SD100710030 SD100710031
QAQC Type: N N N FD
Date Collected: 07/10/03 07/10/03 07/10/03 07/10/03
Oregon
Chemical Fish  Level ll-
Group Parameter Units TEFs SD-FW
SvOoC Benzo(a)anthracene mg/Kg 0.032 0.46 U -- 041U 045U
SvOC Benzo(a)pyrene mg/Kg 0.032 0.46 U -- 041U 045U
SvOC Benzo(b)fluoranthene mg/Kg - 0.46 U -- 041U 045U
SvOoC Benzo(g,h,i)perylene mg/Kg 0.30 0.46 U -- 041U 045U
SvOoC Benzo(k)fluoranthene mg/Kg 0.027 0.46 U -- 041U 045U
SvOC bis(2-Ethylhexyl)phthalate ~ mg/Kg 0.75 0.24 -- 041U 045U
SvOoC Butyl benzyl phthalate mg/Kg -- 0.24 -- 041U 045U
SvOoC Chrysene mg/Kg 0.057 0.46 U -- 041U 045U
SvOoC Dimethyl phthalate mg/Kg -- 0.46 U -- 041U 045U
SvOoC Di-n-butylphthalate mg/Kg 0.11 0.46 U -- 041U 045U
SvOoC Di-n-octylphthalate mg/Kg - 0.46 U -- 041U 045U
SvOoC Fluoranthene mg/Kg 0.11 0.46 U -- 041U 045U
SvOoC Fluorene mg/Kg 0.077 0.46 U -- 041U 045U
SvOoC Indeno(1,2,3-cd)pyrene mg/Kg 0.017 0.46 U -- 041U 045U
SvOoC N-Nitrosodiphenylamine mg/Kg - 0.46 U -- 041U 045U
SvOoC Phenanthrene mg/Kg 0.042 0.46 U -- 041U 045U
SVOC Pyrene mg/Kg 0.053 0.46 U -- 041U 045U
Notes:

= - Analyte found

B - Analyte detected in blank

SVOC - Semivolatile organic compounds
CONYV - General chemistry

D - Sample was diluted by laboratory

FD - Field duplicate

J - Estimated result

M -DISS - Dissolved metals

M - TOTAL AVS = Total metals (acid volatile sulfides)
M - TOTAL = Total metals

N - Primary sample

TPH - Total petroleum hydrocarbons

U - Analyte not found at the listed detection limit
VOC - Volatile organic compounds
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TABLE 12
Columbia River Sediment Detections
Former Koppers Wood-Treating Site, Wauna, Oregon

Sample ID: OR DEQ WA DOE MacDonald etal.  KWT-VC01-A KWT-VCO01-B KWT-VC01-C KWT-SS01 KWT-SS02
Depth (ft bgs): 2001 2003 2000 0- 2 ft. 2-4ft. 4-6 ft. 0-0.3ft. 0-0.3ft.
Date Collected: SLV SQS CSL TEC PEC 04/19/05 04/19/05 04/19/05 04/19/05 04/19/05
Metals (results in mg/kg)
Arsenic 6.0 20 51 9.8 33 4.3 5.0 228B 258B 198B
Chromium 37 95 100 43 111 17.0 17.6 17.1 11.4 13.1
Copper 36 80 830 32 149 20.2 27.8 16.8 15.4 11.4
Zinc 123 140 160 121 459 133 122 45 60 58
Semivolatile Organics (results in ug/Kg)
2-Methylnaphthalene 470 560 3.7 2713 19U 19U 19U
4-Methylphenol ** 22 7313 44U 45U 44U
Acenaphthene 290 1,060 1,320 3.81J 2173 16U 1.6 U 16U
Acenaphthylene 160 470 640 14 7913 22U 22U 22U
Anthracene 57 1,200 1,580 57 845 8.31J 457 22U 22U 22U
Benzo(a)anthracene 32 4,260 5,800 108 1,050 18 13 22U 277 22U
Benzo(a)pyrene 32 3,300 4,810 150 1,450 40 26 25U 25U 25U
Benzo(b)fluoranthene 11,000 14,000 38 23 38U 4.4 38U
Benzo(g,h,i)perylene 300 4,020 5,200 49 28 35U 36U 35U
Benzo(k)fluoranthene 27 11,000 11 8.11J 38U 39U 38U
Chrysene 57 5,940 6,400 166 1,290 28 18 22U 531J 22U
Dibenz(a,h)anthracene 33 800 840 33 49 33U 34U 34U 34U
Dibenzofuran 5,100 400 440 3.0J 20U 20U 20U 20U
Fluoranthene 111 11,000 15,000 423 2,230 48 32 341 12 34U
Fluorene 77 1,000 3,000 77 536 591 3.31J 26U 26U 26U
Indeno(1,2,3-cd)pyrene 17 4,120 5,300 40 23 29U 3.0U 29U
Naphthalene 176 500 1,310 176 561 27 14 20U 20U 20U
Phenanthrene 42 6,100 7,600 204 1,170 34 20 20U 723 20U
Phenol 48 9.81J 107 7517 9.81J 8.71J
Pyrene 53 8,800 16,000 195 1,520 59 41 20U 9.0J 20U
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TABLE 12
Columbia River Sediment Detections
Former Koppers Wood-Treating Site, Wauna, Oregon

Sample ID: OR DEQ WA DOE MacDonald etal.  KWT-VC01-A KWT-VCO01-B KWT-VC01-C KWT-SS01 KWT-SS02
Depth (ft bgs): 2001 2003 2000 0-2ft. 2-4ft. 4-6 ft. 0-0.3ft. 0-0.3ft.
Date Collected: SLV SQS CSL TEC PEC 04/19/05 04/19/05 04/19/05 04/19/05 04/19/05
Total Petroleum Hydrocarbons (results in mg/kg)
Diesel 30 H 26J 5313 21 6.9J
Residual Range Organics 88J 100 J 41 65J 2317
Volatile Organics (results in ug/kg)*
Acetone 18 J 35 27 J 16 U 16 U
Notes:
* All Volatile Organic Compounds were undetected except acetone.
** 4-Methylphenol cannot be separated from 3-Methylphenol.
Bold indicates detected concentration
U The compound was analyzed for, but was not detected ("Non-detect") at or above the MRL/MDL.
J The result is an estimated concentration that is less than the MRL but greater than or equal to the MDL.
B The analyte was found in the associated method blank.
H The chromatographic fingerprint resembles petroleum product, but elution pattern indicates
heavier molecular weight constituents than the calibration standard.
D The reported result is from a dilution.
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TABLE 12
Columbia River Sediment Detections
Former Koppers Wood-Treating Site, Wauna, Oregon

Sample ID: OR DEQ WA DOE MacDonald et al. KWT-SS03 KWT-SS04 KWT-SS05 KWT-SS06
Depth (ft bgs): 2001 2003 2000 0-0.3ft. 0-0.3ft. 0-0.3ft. 0-0.3ft.
Date Collected: SLV SQS CSL TEC PEC 04/19/05 04/19/05 04/19/05 04/19/05
Metals (results in mg/kg)
Arsenic 6.0 20 51 9.8 33 10.6 188B 3.1 1.78B
Chromium 37 95 100 43 111 9.7 10.9 8.5 11.4
Copper 36 80 830 32 149 10.4 9.9 12.3 11.1
Zinc 123 140 160 121 459 46 54 46 52
Semivolatile Organics (results in ug/Kg)
2-Methylnaphthalene 470 560 8.8J 21U 19U 20U
4-Methylphenol ** 39U 50U 46U 47U
Acenaphthene 290 1,060 1,320 53 18U 1.6 U 16U
Acenaphthylene 160 470 640 12 24U 22U 23U
Anthracene 57 1,200 1,580 57 845 85 24U 22U 23U
Benzo(a)anthracene 32 4,260 5,800 108 1,050 390 24U 42 23U
Benzo(a)pyrene 32 3,300 4,810 150 1,450 430 28U 431 26U
Benzo(b)fluoranthene 11,000 14,000 660 D 43U 5.61J 40U
Benzo(g,h,i)perylene 300 4,020 5,200 320 40U 36U 37U
Benzo(k)fluoranthene 27 11,000 260 43U 39U 40U
Chrysene 57 5,940 6,400 166 1,290 720 D 24U 463 23U
Dibenz(a,h)anthracene 33 800 840 33 79 38U 35U 36U
Dibenzofuran 5,100 400 440 61 23U 21U 21U
Fluoranthene 111 11,000 15,000 423 2,230 1800 D 38U 35U 36U
Fluorene 77 1,000 3,000 77 536 48 30U 27U 28U
Indeno(1,2,3-cd)pyrene 17 4,120 5,300 380 33U 3.0U 31U
Naphthalene 176 500 1,310 176 561 19 23U 21U 21U
Phenanthrene 42 6,100 7,600 204 1,170 1500 D 23U 21U 21U
Phenol 48 237 113 8.6J 6.3J
Pyrene 53 8,800 16,000 195 1,520 1300 D 23U 391 21U
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TABLE 12
Columbia River Sediment Detections
Former Koppers Wood-Treating Site, Wauna, Oregon

Sample ID: OR DEQ WA DOE MacDonald et al. KWT-SS03 KWT-SS04 KWT-SS05 KWT-SS06
Depth (ft bgs): 2001 2003 2000 0-0.3ft. 0-0.3ft. 0-0.3ft. 0-0.3ft.
Date Collected: SLV SQS CSL TEC PEC 04/19/05 04/19/05 04/19/05 04/19/05
Total Petroleum Hydrocarbons (results in mg/kg)
Diesel 10J 8.6J 16J 173
Residual Range Organics 281 140 U 67 J 41
Volatile Organics (results in ug/kg)*
Acetone 14 U 18 U 16 U 16 U
Notes:
* All Volatile Organic Compounds were undetected except acetone.
** 4-Methylphenol cannot be separated from 3-Methylphenol.
Bold indicates detected concentration
U The compound was analyzed for, but was not detected ("Non-detect") at or above the MRL/MDL.
J The result is an estimated concentration that is less than the MRL but greater than or equal to the MDL.
B The analyte was found in the associated method blank.
H The chromatographic fingerprint resembles petroleum product, but elution pattern indicates
heavier molecular weight constituents than the calibration standard.
D The reported result is from a dilution.
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TABLE 13

Crawford Creek Slough Surface Water Detections
Former Koppers Wood-Treating Site, Wauna, Oregon

Constituent

DDSW-01
August 26, 2004 Sample

DDSW-02
October 18, 2004 Sample

Metals

Arsenic 5U ug/L 1.2 ug/L
Copper 10U ug/L 0.4 ug/L
Iron 1,970 ug/L 1,880 ug/L
Zinc 10U ug/L 3.0 ug/L
Organics

Diesel Range Organics 0.27Z mg/L 0.25U mg/L
OCDD 5.991U pg/L 55.195 pg/L

U = Constituent was not detected at or above the Method Reporting Limit (MRL)

Z = Chromatogram fingerprint does not resemble a petroleum product
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TABLE 14

Human Health and Ecological Hot Spot Levels
Former Koppers Wood-Treating Site, Wauna, Oregon

Human Health

Ecological — Surface Soil

Ecological — Crawford
Creek Slough Sediment

Industrial
Screening | Hot Spot | Acceptable Acceptable Hot Spot
Constituent Level® Level Risk Level® | Hot Spot Level’ | Risk Level® Level®
Metals (mg/kg)
Arsenic 1.8 180 10 100 17 170
Chromium 450 45,000 0.4t04.0 27" 95 950
Chromium, 64 6,400
Hexavalent
Copper 42,000 420,000 197 1,970
Iron 100,000 100,000
Zinc 100,000 100,000 123 1,230
Organics (mg/kg)
Dioxin TEQ 1.8x10° | 1.8x10° | 1.6x10° 1.6 x 10™
Acenaphthene 33,000 330,000
Anthracene 100,000 100,000
Benzo(a)anthracene 2.3 230
Benzo(a)pyrene 0.23 23
Benzo(b)fluoranthene 2.3 230
Benzo(k)fluoranthene 23 2,300
Chrysene 230 2,300
Fluoranthene 24,000 240,000
Fluorene 26,000 260,000
Indeno(1,2,3- 2.3 230
cd)pyrene
Naphthalene 210 2,100
Pyrene 32,000 320,000
Dibenzofuran 1,700 17,000
Pentachlorophenol 10 1,000
2,4-Dimethylphenol 14,000 140,000
2-Methylphenol 34,000 340,000
4-Methylphenol 3,400 34,000
Phenol 100,000 100,000
Bis(2- 140 14,000
Ethylhexyl)phthalate
Cholorform 0.52 52
1,2,4- 170 1,700
Trimethylbenzene
1,3,5- 70 700
Trimethylbenzene
Benzene 15 150
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TABLE 14
Human Health and Ecological Hot Spot Levels
Former Koppers Wood-Treating Site, Wauna, Oregon

Ecological — Crawford
Human Health Ecological — Surface Soil Creek Slough Sediment
Industrial
Screening | Hot Spot | Acceptable Acceptable Hot Spot
Constituent Level® Level Risk Level® | Hot Spot Level’ | Risk Level® Level®
Chlorobenzene 460 4,600
Ethylbenzene 230 2,300
Toluene 520 5,200
m,p-Xylene 210 2,100
o-Xylene 280 2,800
Xylene (total) 210 2,100
Methylene Chloride 21 2,100
n-Propylbenzene 240 2,400
sec-Butylbenzene 220 2,200
Styrene 1,700 17,000
Trichloroethylene 0.092 9.2

# Lowest industrial soil screening level from EPA Region 6 Human Health Medium-Specific Screening Levels
2008

® Hot spot levels calculated by adjusting industrial screening levels per DEQ hot spot guidance (DEQ,
1998a)

¢ Based on the Ecological Risk Assessment (ERA), the acceptable risk level for arsenic is surface soil is the
lowest Level Il SLV for plants and birds (Windward, 2007). The acceptable risk level for chromium in
surface soil ranges from 0.4 to 4 mg/kg for invertebrates, plants and birds. Acceptable risk level for dioxin
TEQ in surface soil based on population level evaluation of risk to shrew based on the ERA.

4 Hot spot levels calculated by adjusting acceptable risk level from ERA by 10.

¢ Based on the ERA, the acceptable risk levels for arsenic, chromium, copper and zinc are probable effects
levels (PELs). Note that according to the ERA the acceptable risk level for zinc based on population level
evaluation of risk to sandpiper is 1,076 mg/kg, which is higher than its PEL.

"Based on a September 15, 2008 telephone conversation with P. Seidel/DEQ, there is an inherent
inconsistency in determining the ecological hot spot level for chromium because adjusting the lowest Level Il
SLV by a factor of 10 results in a concentration that is less than the background value of 27 mg/kg. DEQ
recommended using the background value as the hot spot level, but acknowledges this inconsistency.
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TABLE 15

Remedial Action Objectives
Former Koppers Wood-Treating Site, Wauna, Oregon

Medium

Remedial Action Objectives

Rationale

Surface Soil

Human Health: Reduce exposure to arsenic and 1,2,3,4,6,7,8-HpCDD
that may result in potential unacceptable risk.

Ecological: Reduce exposure to arsenic, chromium and dioxins that may
result in potential unacceptable risk.

Migration: Control migration of metals and dioxins in surface soil at
concentrations that could result in potential unacceptable risk levels or
significant adverse effects on beneficial uses of water in the LOF.

Hot Spots of Contamination: Treat soil hot spots to non-hot spot levels
by reducing their concentration, volume or mobility.

Source Zone
Soil/DNAPL

Human Health: Reduce exposure to dioxins, arsenic, polynuclear
aromatic hydrocarbons (PAHSs), dibenzofuran and pentachlorophenol that
may result in potential unacceptable risk.

Ecological: None.

Migration: Control migration of constituents that are a source to the
perched water-bearing zone at concentrations that could result in
significant adverse effects on beneficial uses of water in the LOF.

Hot Spots of Contamination: Treat soil hot spots and DNAPL that are a
source to the perched water-bearing zone to non-hot spot levels by
reducing their concentration, volume or mobility.

Ecological: Exposure to source zone soil and DNAPL was not
considered to be a complete pathway in the ERA.

Deed
Restricted
Area Soil

Human Health: Reduce exposure to arsenic, chromium, PAHs and
pentachlorophenol that may result in potential unacceptable risk.

Ecological: None

Migration: Control migration of metals, PAHs, and pentachlorophenol in
surface soil at concentrations that could result in potential unacceptable
risk levels or significant adverse effects on beneficial uses of water in the
LOF.

Hot Spots of Contamination: Treat soil hot spots to non-hot spot levels
by reducing their concentration, volume or mobility.

Ecological: Exposure to soil was not considered to be a complete
pathway in the ERA.
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TABLE 15

Remedial Action Objectives
Former Koppers Wood-Treating Site, Wauna, Oregon

Perched
Water-
Bearing Zone
Groundwater

Human Health: None

Ecological: Reduce exposure to volatile organic compounds (VOCSs),
semi-volatile organic compounds (SVOCs) and metals that could seep into
the Columbia River at concentrations that could result in significant
adverse effects on beneficial uses of water in the LOF.

Migration: Control migration of VOCs, SVOCs and metals to the
Columbia River at concentrations that could result in significant adverse
effects on beneficial uses of water in the LOF.

Hot Spots of Contamination: Treat hot spots of contamination to non-hot
spot levels by reducing their concentration, volume or mobility.

Human Health: The HHRA did not identify a potential unacceptable
risk associated with potential human exposure to shallow
groundwater.

Ecological: Exposure to shallow groundwater was not considered to
be a complete pathway in the ERA.

Surface Water

Human Health: None
Ecological: None
Migration: None

Human Health: The HHRA did not identify a potential unacceptable
risk associated with potential human exposure to Crawford Creek or
Columbia River surface water.

Ecological: The ERA did not identify a potential unacceptable risk
associated with ecological receptor exposure to Crawford Creek or
Columbia River surface water.

Migration: The RI results do not indicate that surface water
migration in Crawford Creek Slough or Columbia River is of concern.

Sediment

Human Health: None

Ecological: Reduce exposure to arsenic, chromium, copper and zinc in
drainage ditch sediments that may result in potential unacceptable risk.

Migration: Control migration of metals in drainage ditch sediments at
concentrations that could result in potential unacceptable risk levels or
significant adverse effects on beneficial uses of water in the LOF.

Hot Spots of Contamination: Treat sediment hot spots to non-hot spot
levels by reducing their concentration, volume or mobility.

Human Health: The HHRA did not identify a potential unacceptable
risk associated with potential human exposure to Crawford Creek
Slough or Columbia River sediments.

Ecological: The baseline ERA did not identify a potential
unacceptable risk associated with ecological receptor exposure to
Columbia River sediments.

Migration: The RI results do not indicate that sediment migration in
the Columbia River is of concern.
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TABLE 16

General Response Actions for Each Media and Area
Former Koppers Wood-Treating Site, Wauna, Oregon

Media

Area

Institutional
Controls

Engineering
Controls

Removal

Disposal

Treatment

Physical/Chemical

Thermal

Biological

Soils/INAPL

Surface soils

between deed
restricted area
and parking lot

Surface soils
near former
wigwam
burner

Surface and
subsurface
soils in the
deed restricted
area

Source zone
subsurface soill
and DNAPL

Sediments

Drainage ditch

Shallow
Groundwater®

Perched
water-bearing
zone

#Engineering controls (physical and hydraulic containment), removal (through extraction), and biological treatment were considered in during IRM evaluation.
Engineering controls, physical/chemical treatment and biological treatment are potential general response actions for final remedy for the perched water-bearing

zone.
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TABLE 17

Remedial Technology Screening Results
Former Koppers Wood-Treating Site, Wauna, Oregon

Media General Identified Remedial Relevant Screening Criteria Comments Retained (Yes/No)
Response Technologies Effectiveness | Implementability Cost
Actions
Soils/IDNAPL | Institutional Deed restriction H H L Yes
Controls
Activity restrictions H H Yes
Engineering Soil cap M H Less reliable than other engineering controls in managing risks and higher long-term O&M uncertainties. Not compatible No
Controls with current and future mill uses of Site.
Asphalt cap H H M Yes
Impermeable cap H H H Elimination of infiltration through soils is unnecessary given metals and organics present in soil are relatively immobile No
and shallow depth to groundwater.
Drainage controls H H L Yes
Removal Excavation H H L Yes
Disposal Solid waste disposal H H M Yes
Hazardous waste H H H Yes
disposal
Physical/Chemical | In-situ chemical L H M Would not address metals in soil. Yes
Treatment oxidation
In-situ electrokinetic M M H Developmental technology with limited commercial applications. No
separation
In-situ soil flushing L H H May not be effective for highly immobile metals and organics (e.g. certain PAHs and dioxins), or may require use of No
different co-solvents or surfactants to address range of metals and organics present in soils. Would require treatability
testing. Developmental technology.
In-situ or ex-situ M M M Yes
solidification/stabilization
Ex-situ chemical M M H May not be effective for high molecular weight organic compounds. Would require use of different extractants to address No
extraction range of metals and organics present in soils. Would require treatability testing. High unit cost relative to other treatment
technologies.
Ex-situ chemical M H H May not be effective in converting metals and organics into less toxic or mobile forms. May require use of different No
reduction/oxidation oxidation/reduction agents to address range of metals and organics present in soils. Would require treatability testing.
High unit cost relative to other treatment technologies.
Ex-situ dehalogenation L M H Would not address metals in soils. No
Thermal Electrical heating M H Would not address metals in deed restricted area soils and would be more costly than other in-situ treatment technologies No
Treatment for source zone soils and DNAPL.
Steam injection M M H Would not address metals in deed restricted area soils and would be more costly than other in-situ treatment technologies No
for source zone soils and DNAPL.
Biological Phytoremediation L L L Phytoremediation may be effective for some metals (e.g., arsenic), but not for organics. Would likely be less effective for No
Treatment impacted subsurface soils. Would be incompatible with mill's current and future uses of area.
In-situ biological L M H Would not address metals in deed restricted area soils and is developmental for the source zone depletion where DNAPL No
treatment is present.
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TABLE 17

Remedial Technology Screening Results
Former Koppers Wood-Treating Site, Wauna, Oregon

Sediments Engineering Sediment cap M H M Need stabilize relatively soft ditch sediments prior to cap construction would make this technology more costly to No
Controls implement than in-situ stabilization alone.
Asphalt/concrete cap H H M Need stabilize relatively soft ditch sediments prior to cap construction would make this technology more costly to No
implement than in-situ stabilization alone.
Storm drain line H H M Yes
Removal Excavation H H L Yes
Disposal Solid waste disposal H H M Yes
Hazardous waste H H H Yes
disposal
On-site disposal (mill H H L Yes
landfill)
Physical/Chemical | In-situ electrokinetic M L H Developmental technology with limited commercial applications. Potential for impacts to the environment during No
Treatment separation implementation.
In-situ soil flushing L L H Would require treatability testing. Developmental technology. Difficult to implement on in-situ sediments. Potential for No
impacts to the environment during implementation.
In-situ or ex-situ M L M Would not reduce metals concentrations and may not reduce toxicity. Would require treatability testing. Potential for Yes
solidification/stabilization impacts to the environment during implementation. Ex-situ treatment may be needed before disposal.
Ex-situ chemical M M H Would require treatability testing. High unit cost relative to other treatment technologies. No
extraction
Ex-situ chemical M M H Would require treatability testing. High unit cost relative to other treatment technologies. No
reduction/oxidation
Shallow Engineering Physical barrier H H M Yes
Groundwater | controls
Hydraulic barrier M M Would be less effective and more difficult to implement than a physical barrier. No
In-situ biological Enhanced M H Yes
treatment bioremediation
Monitored natural H H L Yes
attenuation
Phytoremediation M L L May not be effective in meeting remedial action objectives for all constituents. Would be incompatible with mill’s current No
and future uses of area.
In-situ Chemical oxidation M H M Cost to implement near southeast end of subsurface barrier is likely to be higher than other in-situ treatment technologies. No
physical/chemical
treatment
Passive/reactive M H H Limited application in treating organics associated with wood-treating solutions. No
treatment walls
L = Low
M = Medium
H = High
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TABLE 18
Indirect Cost Allowances
Former Koppers Wood-Treating Site, Wauna, Oregon

Allowances On-Ssite Off-Site Material On-Site OnSte Hazardous  Studies and
Nonhazardous Treatment/Disposal Hazardous Activities of Low Monitoring
Activities and Cap Activities of Low Complexity (Applied
Maintenance Complexity to Management of
(Applied to Contaminated
Management of Water)
Contaminated
Soil)
Health and NA NA 2% 2% NA
Safety
Remediation 5% NA 5% 5% NA
Contractor
Profit
Bonding and 2% NA 2% 2% NA
Insurance
Permitting 1% NA 3% 3% NA
Engineering 2% 1% 3% 8% NA
Design
Engineer's 2% 1% 3% 4% NA
Services During
Construction
Contractor 8% NA % 7% NA
Mobilization/
Demobilization
Total 20% 2% 25% 31% NA

NA = Not applicable or included elsewhere.

10/30/08 BRIDGEWATER GROUP, INC.



TABLE 19

Surface Soil Remedial Alternative Evaluation Results
Former Koppers Wood-Treating Site, Wauna, Oregon

Remedy Selection Factors

Reasonableness of Cost — Net Present

Remedial Value (Rounded) Preference to Treat
Media/Area | Alternative Protectiveness Effectiveness Long-Term Reliability Implementability Implementation Risk Capital Cost O&M Cost Total Cost Hot Spots
Surface Soil | SS1 - No Alternative would not be Alternative would not be effective | NA NA NA $0 $0 $0 Alternative would not

action protective because the achieving protection. reduce constituent

reasonable maximum concentrations below

exposure (RME) cancer risk hot spot levels.

for a future hypothetical

outdoor worker is estimated

to be 1 x 10™ and there could

be potential unacceptable

population-level risks to

ecological receptors.
SS2 - Alternative would be Alternative would be effective in Similar engineering and Alternative is readily Impacts to the community, $65,000 $34,000 $99,000% Alternative would not
Construct protective because it would achieving protection. An asphalt | institutional controls have been | implementable; no permits or | workers, and the environment reduce constituent
asphalt cap | eliminate exposure by cap and institutional controls in place for 20 years in the authorizations are required. are minimal. Alternative can be concentrations below
and humans and ecological would be consistent with the deed restricted area. Over All necessary services, completed in two months. hot spot levels.
implement receptors to surface soils controls implemented in the deed | that time, they have been materials, equipment and
deed and posing a potential restricted area and, therefore, reliable in preventing exposure | specialists are readily
activity unacceptable risk. Residual would be adequate and reliable to impacted soils. Primary available.
restrictions | risk associated with exposure | in managing residual hazardous uncertainty related to long-

to remaining surface soils substances. Alternative could be | term management is whether

would be reduced to implemented in two months. controls will be maintained by

acceptable levels within the future property owners.

Locality of the Facility (LOF).
SS3 - Alternative would be Alternative would be effective in Alternative is highly reliable Alternative is readily Impacts to the community, $97,000 $0 $97,000 Alternative would
Excavate protective because it would achieving protection. No because engineering and implementable; no permits or | workers, and the environment remove the surface
and land eliminate surface soils posing | engineering or institutional institutional controls are not authorizations are required. are minimal. Alternative can be soil hot spots.
dispose a potential unacceptable risk. | controls are needed. Alternative | required to manage risk and All necessary services, completed in two months.
soils Residual risk associated with | could be implemented in two there are no long-term materials, equipment and

exposure to remaining
surface soils would be
reduced to acceptable levels
within LOF.

months.

management uncertainties.

specialists are readily
available.

% Note that $99,000 is the sum of the rounded capital and rounded long-term cap inspection and maintenance costs. The actual total NPV cost is $99,540 (see Table 20).
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TABLE 20

SS2: Cap Surface Soils and Implement Institutional Controls
Former Koppers Wood-Treating Site, Wauna, Oregon

Cost Summary
(Net Present Value Costs)

PRESENT VALUE INVESTIGATION AND REMEDIATION ACTIVITY
Soil
$65,291 Remedy Cost
$34,249 O&M Cost
$99,540 Total Cost



TABLE 20

SS2: Cap Surface Soils and Implement Institutional Controls
Former Koppers Wood-Treating Site, Wauna, Oregon

Estimated Detailed Cost
Soils
(Costs in 2008 Dollars)

Extended
Cost Item Quantity Units Unit Cost  Allowance Total Cost Source
REMEDY
Institutional Controls
Deed and activity restrictions 1 LS $15,000 0% $15,000 Professional Judgement
Subtotal $15,000
Engineering Controls
Grading and site preparation 1,300 SY $1.76 25% $2,860 RS Means 31 22 16.10 1050
Crushed stone base 300 ton $29.66 25% $11,123 RS Means 32 11 23.23 2011
Asphalt binder course 1,300 SY $6.48 25% $10,530 RS Means 32 12 16.13 0120
Asphalt wearing course 1,300 SY $7.27 25% $11,814 RS Means 32 12 16.13 0380
Subtotal, Contractor Costs $36,326
Markup on Contractor Costs 15% $5,449
Subtotal, Construction $41,775
Soil Remedy Subtotal $56,775
Contingency 15% $8,516
Total Soil Remedy Cost $65,291
OPERATION & MAINTENANCE
Cap Inspection and Maintenance
Inspection 1 Annual $1,200 0% $1,200 Professional judgement
Maintenance 1 5 year $5,000 20% $1,200 Professional judgement
Subtotal $2,400
O&M Subtotal $2,400
Contingency 15% $360
Total O&M Cost $2,760



TABLE 20

SS2: Cap Surface Soils and Implement Institutional Controls
Former Koppers Wood-Treating Site, Wauna, Oregon

Future Cost Summary
(Costs in 2008 Dollars)

Soils
Constant Dollar

Future Cost (2008

Year Remedy Cost O&M Cost Dollars)
2008 $65,291 $65,291
2009 $2,760 $2,760
2010 $2,760 $2,760
2011 $2,760 $2,760
2012 $2,760 $2,760
2013 $2,760 $2,760
2014 $2,760 $2,760
2015 $2,760 $2,760
2016 $2,760 $2,760
2017 $2,760 $2,760
2018 $2,760 $2,760
2019 $2,760 $2,760
2020 $2,760 $2,760
2021 $2,760 $2,760
2022 $2,760 $2,760
2023 $2,760 $2,760
2024 $2,760 $2,760
2025 $2,760 $2,760
2026 $2,760 $2,760
2027 $2,760 $2,760
2028 $2,760 $2,760
2029 $2,760 $2,760
2030 $2,760 $2,760
2031 $2,760 $2,760
2032 $2,760 $2,760
2033 $2,760 $2,760
2034 $2,760 $2,760
2035 $2,760 $2,760
2036 $2,760 $2,760
2037 $2,760 $2,760
2038 $2,760 $2,760
2039 $0
2040 $0
Subtotals $65,291 $82,800 $148,091




TABLE 21

SS3: Excavate and Land Dispose Surface Soils
Former Koppers Wood-Treating Site, Wauna, Oregon

Cost Summary
(Net Present Velue Costs)

PRESENT VALUE INVESTIGATION AND REMEDIATION ACTIVITY
Soil
$96,597 Remedy Cost
$0 O&M Cost
$96,597 Total Cost



TABLE 21

SS3: Excavate and Land Dispose Surface Soils
Former Koppers Wood-Treating Site, Wauna, Oregon

Estimated Detailed Cost
Soils
(Costs in 2008 Dollars)

Extended
Cost Item Quantity Units Unit Cost  Allowance Total Cost Source
REMEDY
Excavate and Land Dispose Surface Soils
Excavate and load trucks 200 cYy $14.32 25% $3,580 RS Means 31 23 16.16 6035 and 9024
Transport to Subtitle C Landfill 300 ton $49.00 2% $14,994 Waste Management, June 2008
Land dispose in Subtitle C Landfill 300 ton $132 2% $40,392 Waste Management, June 2008
Backfill excavations 200 CcYy $29.66 20% $7,118 RS Means 32 11 23.23 2011
Subtotal, Contractor Costs $66,084
Markup on Contractor Costs 15% $9,913
Subtotal, Construction $75,997
Sample for waste characterization 2 LS $1,500 0% $3,000 Professional judgement
Sample for confirmation 2 LS $2,500.00 0% $5,000 Professional judgement
Subtotal $8,000
Soil Remedy Subtotal $83,997
Contingency 15% $12,600
Total Soil Remedy Cost $96,597
OPERATION & MAINTENANCE
Subtotal $0
O&M Subtotal $0
Contingency 15% $0
Total O&M Cost $0



TABLE 21

SS3: Excavate and Land Dispose Surface Soils
Former Koppers Wood-Treating Site, Wauna, Oregon

Future Cost Summary
(Costs in 2008 Dollars)

Soils
Constant Dollar

Future Cost (2008

Year Remedy Cost O&M Cost Dollars)
2008 $96,597 $96,597
2009 $0
2010 $0
2011 $0
2012 $0
2013 $0
2014 $0
2015 $0
2016 $0
2017 $0
2018 $0
2019 $0
2020 $0
2021 $0
2022 $0
2023 $0
2024 $0
2025 $0
2026 $0
2027 $0
2028 $0
2029 $0
2030 $0
2031 $0
2032 $0
2033 $0
2034 $0
2035 $0
2036 $0
2037 $0
2038 $0
2039 $0
2040 $0
Subtotals $96,597 $0 $96,597




TABLE 22

Alternative Comparative Evaluation Summary
Former Koppers Wood-Treating Site, Wauna, Oregon

Remedy Selection Factors

Preference to Total
Media/Area Remedial Alternative Protectiveness | Effectiveness | Long-Term Reliability | Implementability | Implementation Risk | Reasonableness of Cost | Treat Hot Spots Score
Surface Soil SS1 - No action 10 10 1 1 1 10 34
SS2 - Construct asphalt cap and implement deed and activity 1 1 1 1 3 5 15
restrictions
SS3 — Excavate and land dispose soils 13
Source Zone Soil and SZ1 — No source zone removal or treatment, maintain existing 5 7 21
DNAPL asphalt cap, and implement deed and activity restrictions
SZ2 — Excavate and land dispose 1 1 27
SZ3 — Stabilize in-situ, construct asphalt cap, implement deed and 3 3 5 3 27
activity restrictions
Deed Restricted Area DRAL — Maintain existing asphalt cap, deed restriction and activity 1 5 5 1 1 1 7 21
Surface and Subsurface restrictions
Soil
DRA2 — Excavate and land dispose hot spot soils, replace asphalt 1 1 1 7 7 7 1 25
cap and continue deed and activity restrictions
DRAS3 — Stabilize in-situ, replace asphalt cap and continue deed and 1 3 3 5 5 5 3 25
activity restrictions
Slough Sediment Sedl — No action 10 10 1 1 10 34
Sed2 - Line drainage ditch and implement deed and activity 1 3 3 5 5 25
restrictions
Sed3 - Install drain line, backfill drainage ditch, and implement deed 1 1 3 3 3 3 3 17
and activity restrictions
Sed4 — Excavate and land dispose sediments 1 3 19
Perched Water-Bearing GW1 — Continue IRM operation and MNA for southeast end of 3 1 3 13
Zone subsurface barrier wall
GW?2 — Continue IRM operation and physical barrier at southeast 1 1 1 3 3 3 3 15
end of subsurface barrier wall
GW3 — Continue IRM operation and in-situ treatment southeast end 1 3 5 5 3 5 1 23

of subsurface barrier wall

A 1 to 10 scoring scale was used. A score of 1 indicates that the alternative fully meets the balancing factor. Whereas a score of 10 indicates that the alternative does not meet the balancing factor.

NA = Remedy selection factor was not evaluated.
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TABLE 23

Source Zone Soils and DNAPL Remedial Alternative Evaluation Results
Former Koppers Wood-Treating Site, Wauna, Oregon

Remedy Selection Factors

Reasonableness of Cost — Net Present

Value (Rounded)

Remedial Preference to Treat
Media/Area | Alternative Protectiveness Effectiveness Long-Term Reliability Implementability Implementation Risk Capital Cost O&M Cost Total Cost Hot Spots
Source SZ1 - No Alternative would be Semi-annual monitoring has Subsurface barrier wall is expected | Alternative has been None $0 $29,000 $29,000 Alternative would not
Zone Soil source protective because IRM demonstrated that the subsurface to be reliable over the long-term. implemented. remove or treat hot
and DNAPL | zone prevents significant barrier wall is effective in providing Similar engineering and institutional spot soils or DNAPL,

removal or | adverse effects of containment. Alternative would rely controls have been in place in the but would provide
treatment, beneficial uses of water on the same engineering and deed restricted area for 20 years. containment.
maintain in LOF. Alternative institutional controls that were Over that time, they have been
existing would prevent exposure implemented in the deed restricted reliable in preventing exposure to
asphalt to soil that pose a area and that have been effective in impacted soils. Primary uncertainty
cap, and potential unacceptable achieving protection. related to long-term management is
implement risk whether controls will be maintained
deed and by future property owners.
activity
restrictions
S72 — Alternative would be Semi-annual monitoring has Subsurface barrier wall is expected | Alternative is relatively Potential for impacts to the $14,097,000 $0 $14,097,000 | Alternative would
Excavate protective because IRM demonstrated that the subsurface to be reliable over the long-term. complicated to implement community, workers, and remove hot spot soils
and land prevents significant barrier wall is effective in providing Alternative is highly reliable because dewatering and the environment. and DNAPL.
dispose adverse effects of containment. Alternative may be because engineering and water treatment would be Alternative can be
beneficial uses of water effective in removing ongoing sources | institutional controls are not required, utilities would need completed in six to nine
in LOF. Alternative to groundwater and achieving required to manage risk and there to be temporarily months.
would eliminate exposure | protection; potential for effectiveness | are no long-term management disconnected, mill operations
by humans to subsurface | to be impacted by DNAPL fingers uncertainties. Also, alternative would be interrupted, a
soils posing a potential located outside the estimated would reduce O&M timeframe for portion of the barrier wall
unacceptable risk. excavation area. Alternative could be | IRM. would need to be replaced,
Residual risk associated | implemented in six to nine months. the water treatment system
with exposure to would need to be permitted,
remaining subsurface and excavated soils may
soils would be reduced to need to be treated prior to off-
acceptable levels within site land disposal. All
the Locality of the Facility necessary services,
(LOF). materials, equipment and
specialists are readily
available.
SZ3 - Alternative would be Semi-annual monitoring has Subsurface barrier wall is expected | Alternative is moderately Potential for impacts to the $9,145,000 $27,000 $9,172,000 | Alternative would
Stabilize in- | protective because IRM demonstrated that the subsurface to be reliable over the long-term. complicated to implement community, workers, and reduce constituent
situ, prevents significant barrier wall is effective in providing Similar engineering and institutional | because utilities would need the environment. dissolution into
construct adverse effects of containment. Alternative may be controls have been in place in the to be temporarily Alternative can be groundwater from
asphalt beneficial uses of water effective in reducing ongoing sources | deed restricted area for 20 years. disconnected, mill operations | completed in three to six source zone soils and
cap, in LOF. Alternative to groundwater and achieving Over that time, they have been would be interrupted, and a months. DNAPL, but not
implement would prevent exposure protection; potential for effectiveness | reliable in preventing exposure to portion of the barrier wall reduce volume or
deed and to soil that pose a to be impacted by DNAPL fingers impacted soils. Primary uncertainty | would need to be replaced constituent
activity potential unacceptable located outside the estimated related to long-term management is | All necessary services, concentrations below
restrictions | risk treatment area. Alternative would whether controls will be maintained | materials, equipment and hot spot levels.
rely on the same engineering and by future property owners. Also, specialists are readily
institutional controls that were alternative would reduce O&M available.
implemented in the deed restricted timeframe for IRM.
area and that have been effective in
achieving protection. Alternative
could be implemented in three to six
months.
10/30/08 BRIDGEWATER GROUP, INC.




TABLE 24

SZ1: No Source Zone Removal or Treatment
Former Koppers Wood-Treating Site, Wauna, Oregon

Cost Summary
(Net Present Value Costs)

PRESENT VALUE INVESTIGATION AND REMEDIATION ACTIVITY
Soil
$0 Remedy Cost
$29,211 O&M Cost
$29,211 Total Cost



TABLE 24

SZ1: No Source Zone Removal or Treatment
Former Koppers Wood-Treating Site, Wauna, Oregon

Estimated Detailed Cost

Soils
(Costs in 2008 Dollars)

Extended
Cost Item Quantity Units Unit Cost  Allowance Total Cost Source
REMEDY
OPERATION & MAINTENANCE
Cap Inspection and Maintenance
Cap Inspection 1 Annual $1,200 20% $1,440 Professional Judgement
Cap Repair 1 5 year $2,000 25% $500 Professional Judgement
Subtotal $1,940
O&M Subtotal $1,940
Contingency 15% $291
Total O&M Cost $2,200



TABLE 24

SZ1: No Source Zone Removal or Treatment
Former Koppers Wood-Treating Site, Wauna, Oregon

Future Cost Summary
(Costs in 2008 Dollars)

Soils
Constant Dollar

Future Cost (2008

Year Remedy Cost 0&M Cost Dollars)
2008 $2,200 $2,200
2009 $2,200 $2,200
2010 $2,200 $2,200
2011 $2,200 $2,200
2012 $2,200 $2,200
2013 $2,200 $2,200
2014 $2,200 $2,200
2015 $2,200 $2,200
2016 $2,200 $2,200
2017 $2,200 $2,200
2018 $2,200 $2,200
2019 $2,200 $2,200
2020 $2,200 $2,200
2021 $2,200 $2,200
2022 $2,200 $2,200
2023 $2,200 $2,200
2024 $2,200 $2,200
2025 $2,200 $2,200
2026 $2,200 $2,200
2027 $2,200 $2,200
2028 $2,200 $2,200
2029 $2,200 $2,200
2030 $2,200 $2,200
2031 $2,200 $2,200
2032 $2,200 $2,200
2033 $2,200 $2,200
2034 $2,200 $2,200
2035 $2,200 $2,200
2036 $2,200 $2,200
2037 $2,200 $2,200
2038 $0
2039 $0
2040 $0
Subtotals $0 $66,000 $66,000




TABLE 25

SZ2: Excavate and Land Dispose Source Zone Soils and DNAPL
Former Koppers Wood-Treating Site, Wauna, Oregon

Cost Summary
(Net Present Value Costs)

PRESENT VALUE INVESTIGATION AND REMEDIATION ACTIVITY
Soil
$14,097,000 Remedy Cost
$0 O&M Cost
$14,097,000 Total Cost



TABLE 25

SZ2: Excavate and Land Dispose Source Zone Soils and DNAPL
Former Koppers Wood-Treating Site, Wauna, Oregon

Estimated Detailed Cost

Soils
(Costs in 2008 Dollars)

Extended
Cost Item Quantity Units Unit Cost  Allowance Total Cost Source
REMEDY

Excavate and Land Dispose Surface Soils
Excavate and load trucks 28,100 CcY $14.32 25% $502,990 RS Means 31 23 16.16 6035 and 9024
Transport to Subtitle C Landfill 42,150 ton $49.00 2% $2,106,657 Waste Management, June 2008
Land dispose in Subtitle C Landfill 42,150 ton $132 2% $5,675,076 Waste Management, June 2008
Backfill excavations 28,100 CcY $29.66 20% $1,000,135 RS Means 32 11 23.23 2011
Compact in 12-in lifts 28,100 CcY $4.50 20% $151,740 RS Means 31 23 23.13 1100
Well Points - Installation, rental, removal 1 LS $444,000 20% $532,800 RS Means 31 23 19.40 1300 + 1600
Dewatering - pumping 8 wk $10,000 31% $104,800 RS Means 31 23 19.40 0500
Dewatering - treatment & disposal 1 LS $60,800 31% $79,648 Means 33 13 2014
Cut existing asphalt (3-in thick) 1400 LF $1.50 25% $2,625 RS Means 02 41 19.25 0015
Transport to Subtitle D Landfill 1060 ton $20 7% $22,684 Waste Management, June 2008
Land dispose in Subtitle D Landfill 1060 ton $30 7% $34,026 Waste Management, June 2008
Remove underground firewater line 100 LF $10 25% $1,250 RS Means 17 02 0301

RS Means 26 05 05.10 0465 + 1910; 412
Remove above ground electrical lines 1 LS $27,560 25% $34,450 23.10 1500
Underground line removal 300 LF $10 25% $3,750 RS Means 17 02 0301
Grading and site restoration 7,100 Sy $1.76 25% $15,620 RS Means 31 22 16.10 1050
Crushed stone base 1,600 ton $29.66 25% $59,320 RS Means 32 11 23.23 2011
Asphalt binder course 7,100 Sy $6.48 25% $57,510 RS Means 32 12 16.13 0120
Asphalt wearing course 7,100 SY $7.27 25% $64,521 RS Means 32 12 16.13 0380
Restore firewater line 1 LS $6,500 20% $7,800 RS Means 09 01 0401 + 0251
RS Means 20 02 04; 26 05 05.10 1910; 41 2

Restore electrical lines 1 LS $32,000 20% $38,400 23.10 1500
Hydroseeding 0.6 acre $2,500 20% $1,722 Professional judgement
Barrier Wall Replacement 4,400 SF $10 25% $55,000 IRM Conceptual Design Costs
Subtotal, Contractor Costs $10,552,524
Markup on Contractor Costs 15% $1,582,879
Subtotal, Construction $12,135,403
Permitting 1 LS $100,000 0% $100,000 Professional judgement
Sample for waste characterization 1 LS $3,000 0% $3,000 Professional judgement
Sample for confirmation 1 LS $20,000 0% $20,000 Professional judgement
Subtotal $123,000

Soil Remedy Subtotal $12,258,403
Contingency 15% $1,838,760

Total Soil Remedy Cost $14,097,000

OPERATION & MAINTENANCE
$0

Subtotal $0

O&M Subtotal $0
Contingency 15% $0

Total O&M Cost $0



TABLE 25

SZ2: Excavate and Land Dispose Source Zone Soils and DNAPL
Former Koppers Wood-Treating Site, Wauna, Oregon

Future Cost Summary
(Costs in 2008 Dollars)

Soils
Constant Dollar
Future Cost (2008
Year Remedy Cost 0&M Cost Dollars)
2008 $14,097,000 $14,097,000
2009 $0
2010 $0
2011 $0
2012 $0
2013 $0
2014 $0
2015 $0
2016 $0
2017 $0
2018 $0
2019 $0
2020 $0
2021 $0
2022 $0
2023 $0
2024 $0
2025 $0
2026 $0
2027 $0
2028 $0
2029 $0
2030 $0
2031 $0
2032 $0
2033 $0
2034 $0
2035 $0
2036 $0
2037 $0
2038 $0
2039 $0
2040 $0
Subtotals $14,097,000 $0 $14,097,000




TABLE 26

SZ3: In-Situ Stabilization of Source Zone Soils and DNAPL
Former Koppers Wood-Treating Site, Wauna, Oregon

Cost Summary
(Net Present Value Costs)

PRESENT VALUE INVESTIGATION AND REMEDIATION ACTIVITY
Soil
$9,145,000 Remedy Cost
$27,300 O&M Cost
$9,172,300 Total Cost



TABLE 26

SZ3: In-Situ Stabilization of Source Zone Soils and DNAPL
Former Koppers Wood-Treating Site, Wauna, Oregon

Estimated Detailed Cost

(Costs in 2008 Dollars)

Soils

Extended
Cost Item Quantity Units Unit Cost  Allowance Total Cost Source
REMEDY

Excavate and Land Dispose Surface Soils
Cut existing asphalt (3-in thick) 1400 LF $1.50 25% $2,625 RS Means 02 41 19.25 0015
Transport to Subtitle D Landfill 1060 ton $20 7% $22,684 Waste Management, June 2008
Land dispose in Subtitle D Landfill 1060 ton $30 7% $34,026 Waste Management, June 2008
Cement (material and delivery) 6300 Tons $350 % $2,359,350 Professional judgement
Remove underground firewater line 100 LF $10 25% $1,250 RS Means 17 02 0301

RS Means 26 05 05.10 0465 + 1910; 412
Remove above ground electrical lines 1 LS $27,560 25% $34,450 23.10 1500
Underground line removal 300 LF $10 25% $3,750 RS Means 17 02 0301
Deep Soil Mixing 28,100 CcYy $100 25% $3,512,500 Hayward Baker
RS Means 31 23 16.16 6035 and 9024; 32 11
Test-pit/Backfill for confirmation samples 29 CcY $50 25% $1,833 23.23 2011; 31 23 23.13 1100
Transport to Subtitle D Landfill 9,690 ton $20 % $207,366 Waste Management, June 2008
Land dispose in Subtitle D Landfill 9,690 ton $30 % $311,049 Waste Management, June 2008
Grading and site preparation 9,900 54 $1.76 25% $21,780 RS Means 31 22 16.10 1050
Crushed stone base 2,250 ton $29.66 25% $83,419 RS Means 32 11 23.23 2011
Asphalt binder course 9,900 SY $6.48 25% $80,190 RS Means 32 12 16.13 0120
Asphalt wearing course 9,900 Sy $7.27 25% $89,966 RS Means 32 12 16.13 0380
Barrier Wall Replacement 4,400 SF $10 25% $55,000 IRM Conceptual Design Costs
Restore firewater line 1 LS $4,540 20% $5,448 RS Means 09 01 0401 + 0251
RS Means 20 02 04; 26 05 05.10 1910; 41 2

Restore electrical lines 1 LS $32,000 20% $38,400 23.10 1500
Subtotal, Contractor Costs $6,865,086
Markup on Contractor Costs 15% $1,029,763
Subtotal, Construction $7,895,000
Sample for confirmation 8 LS $2,500 0% $20,000 Professional judgement
Sample for waste characterization (spoils) 2 LS $1,500 0% $3,000 Professional judgement
Stabilization mix design 1 LS $7,000 25% $8,750 Professional Judgement
Confirmation sampling 1 LS $20,000 25% $25,000 Professional Judgement
Subtotal $56,750

Soil Remedy Subtotal $7,951,750
Contingency 15% $1,192,763

Total Soil Remedy Cost $9,145,000

OPERATION & MAINTENANCE

Cap Inspection and Maintenance
Cap Inspection 1 Annual $1,200 20% $1,440 Professional Judgement
Cap Repair 1 5 year $2,000 25% $500 Professional Judgement
Subtotal $1,940

O&M Subtotal $1,940
Contingency 15% $291

Total O&M Cost $2,200



TABLE 26

SZ3: In-Situ Stabilization of Source Zone Soils and DNAPL
Former Koppers Wood-Treating Site, Wauna, Oregon

Future Cost Summary
(Costs in 2008 Dollars)

Soils
Constant Dollar
Future Cost (2008
Year Remedy Cost 0&M Cost Dollars)
2008 $9,145,000 $9,145,000
2009 $2,200 $2,200
2010 $2,200 $2,200
2011 $2,200 $2,200
2012 $2,200 $2,200
2013 $2,200 $2,200
2014 $2,200 $2,200
2015 $2,200 $2,200
2016 $2,200 $2,200
2017 $2,200 $2,200
2018 $2,200 $2,200
2019 $2,200 $2,200
2020 $2,200 $2,200
2021 $2,200 $2,200
2022 $2,200 $2,200
2023 $2,200 $2,200
2024 $2,200 $2,200
2025 $2,200 $2,200
2026 $2,200 $2,200
2027 $2,200 $2,200
2028 $2,200 $2,200
2029 $2,200 $2,200
2030 $2,200 $2,200
2031 $2,200 $2,200
2032 $2,200 $2,200
2033 $2,200 $2,200
2034 $2,200 $2,200
2035 $2,200 $2,200
2036 $2,200 $2,200
2037 $2,200 $2,200
2038 $2,200 $2,200
2039 $0
2040 $0
Subtotals $9,145,000 $66,000 $9,211,000,




TABLE 27
Deed Restricted Area Remedial Alternative Evaluation Results
Former Koppers Wood-Treating Site, Wauna, Oregon

Media/Area | Remedial Protectiveness Remedy Selection Factors Preference to Treat
Alternative Effectiveness Lona- Ll ™ : : _ Hot Spots
g-Term Reliability Implementability Implementation Risk Reasonableness of Cost — Net Present
Value (Rounded)
Capital Cost | O&M Cost Total Cost
Deed DRAL — Alternative is currently Alternative has been proven and | Engineering and institutional Alternative has been None $0 $29,000 $29,000 Alternative would not
Restricted Maintain protective because exposure | effective in achieving protection controls have been in place for | implemented. reduce mobility,
Area existing to soil is prevented by asphalt | for 20 years. 20 years. Over that time, they volume or constituent
Surface and | asphalt cap, deed restriction and have been reliable in concentrations below
Subsurface | cap, deed activity restrictions. preventing exposure to hot spot levels.
Soil restriction impacted soils. Primary
and activity uncertainty related to long-
restrictions term management is whether
controls will be maintained by
future property owners.
DRA2 — Alternative would be Alternative would be effective in Engineering and institutional Alternative is relatively Potential for impacts to the $1,700,000 to $29,000 $1,729,000 to | Alternative would
Excavate protective because exposure | achieving protection because it controls have been in place for | complicated to implement community, workers, and the $4.600,000 $4.629,000 remove hot spot soils.
and land to soil would prevented by would rely on the previously 20 years. Over that time, they | because dewatering and environment. Alternative can (hot spot
dispose hot | asphalt cap, deed restriction implemented engineering and have been reliable in water treatment would be be completed in six to nine removal only)
spot soils, and activity restrictions. institutional controls. preventing exposure to required, utilities would need months.
replace Alternative could be implemented | impacted soils. Primary to be temporarily
asphalt cap in six to nine months. uncertainty related to long- disconnected, mill operations
and term management is whether would be interrupted, a
continue controls will be maintained by portion of the barrier wall
deed and future property owners. would need to be replaced,
activity the water treatment system
restrictions would need to be permitted,
and excavated soils may
need to be treated prior to off-
site land disposal. All
necessary services,
materials, equipment and
specialists are readily
available.
DRA3 — Alternative would be Alternative would be effective in Engineering and institutional Alternative is moderately Potential for impacts to the $1,100,000 to $29,000 $1,129,000 to | Alternative would
Stabilize in- | protective because exposure | achieving protection because it controls have been in place for | complicated to implement community, workers, and the $3,000,000 $3,029,000 reduce constituent
situ, to soil would prevented by would rely on the previously 20 years. Over that time, they | because utilities would need environment. Alternative can mobility, but not
replace asphalt cap, deed restriction implemented engineering and have been reliable in to be temporarily be completed in three to six reduce volume or
asphalt cap | and activity restrictions. institutional controls. preventing exposure to disconnected, mill operations | months. constituent
and Alternative could be implemented | impacted soils. Primary would be interrupted, and a concentrations below
continue in three to six months. uncertainty related to long- portion of the barrier wall hot spot levels.
deed and term management is whether would need to be replaced
activity controls will be maintained by All necessary services,
restrictions future property owners. materials, equipment and
specialists are readily
available.

2/10/09

BRIDGEWATER GROUP, INC.




TABLE 28

Slough Sediment Remedial Alternative Evaluation Results
Former Koppers Wood-Treating Site, Wauna, Oregon

Remedy Selection Factors

Effectiveness

Long-Term Reliability

Implementability

Implementation Risk

Reasonableness of Cost — Net Present

Value (Rounded)

Remedial Preference to Treat
Media/Area | Alternative Protectiveness Capital Cost O&M Cost Total Cost Hot Spots
Slough Sedl —No | Alternative would not be Alternative would not be effective | NA NA NA $0 $0 $0 Alternative would not
Sediment action protective because there achieving protection. reduce constituent

could be a potential concentrations below
unacceptable risk to hot spot levels.
ecological receptors.
Sed2 - Alternative may be protective | Alternative may be effective in Stabilization would be a Alternative is readily Impacts to the community, $924,000 $34,000 $958,000 | Alternative would
Line because it would reduce achieving protection. reliable engineering control as | implementable; no permits or | workers, and the environment treat the sediment hot
drainage exposure by ecological Stabilization of ditch sediments long as it is inspected and authorizations are needed. are low. Alternative can be spot by reducing zinc
ditch and receptors to metals in may be adequate and reliable in repaired. All necessary services, completed in three months. mobility and
implement sediments posing a potential managing residual hazardous materials, equipment and bioavailability, but not
deed and unacceptable risk. Residual substances. Alternative could be specialists are readily volume.
activity risk associated with exposure | implemented in three months if available.
restrictions | to remaining Slough conducted in dry season.
sediments would be reduced
to acceptable levels within the
Locality of the Facility (LOF).
Sed3 - Alternative would be Alternative would be effective in Backfilling ditch would be Alternative is readily Impacts to the community, $698,000 $14,000 $712,000 Alternative would
Install drain | protective because it would achieving protection. reliable engineering control implementable; no permits or | workers, and the environment treat the sediment hot
line, backfill | eliminate exposure by Engineering controls (i.e., that would require limited authorizations are needed. are minimal. Alternative can be spot by reducing zinc
drainage ecological receptors to metals | backfilling the drainage ditch) maintenance. The sump, All necessary services, completed in three months. mobility and
ditch, and in sediments posing a would be adequate and reliable pipeline and backfill would materials, equipment and bioavailability, but not
implement potential unacceptable risk. in managing residual hazardous require limited O&M. specialists are readily volume. Alternative
deed and Residual risk associated with | substances. Alternative could be available. would eliminate
activity exposure to remaining Slough | implemented in three months if condition producing
restrictions | sediments would be reduced conducted in dry season. hot spot because
to acceptable levels within backfilling the ditch
LOF. would eliminate
ecological exposure
to ditch sediments.
Sed4 — Alternative would be Alternative would be effective in Alternative is highly reliable Alternative is readily Impacts to the community, $1,763,000 $28,000 $1,791,000 | Alternative would
Excavate protective because it would achieving protection. No because engineering controls implementable; no permits or | workers, and the environment remove the sediment
and land eliminate exposure by engineering controls are needed. | are not required to manage authorizations are needed. are moderate. Alternative can be hot spot.
dispose ecological receptors to metals | Alternative could be implemented | risk and there are no long-term | All necessary services, completed in three months.
sediments in sediments posing a in three months if conducted in management uncertainties. materials, equipment and
potential unacceptable risk. dry season. specialists are readily
Residual risk associated with available.
exposure to remaining Slough
sediments would be reduced
to acceptable levels within
LOF.
2/10/09 BRIDGEWATER GROUP, INC.




TABLE 29

Sed2: Stabilize Drainage Ditch Sediments
Former Koppers Wood-Treating Site, Wauna, Oregon

Cost Summary
(Net Present Value Costs)

PRESENT VALUE INVESTIGATION AND REMEDIATION ACTIVITY
Sediment
$924,223 Remedy Cost
$34,249 O&M Cost
$958,472 Total Cost



TABLE 29

Sed2: Stabilize Drainage Ditch Sediments
Former Koppers Wood-Treating Site, Wauna, Oregon

Estimated Detailed Cost

Slough Sediments
(Costs in 2008 Dollars)

Extended
Cost Item Quantity Units Unit Cost  Allowance Total Cost Source
REMEDY
Institutional Controls
Deed and activity restrictions 1 LS $15,000 0% $15,000
Subtotal $15,000
Engineering Controls
Slough Dewatering 1 LS $15,000 31% $19,650 RS Means 31 23 19.20 1100 and 1600
Excavate and load trucks (plant debris) 700 (24 $14.32 25% $12,530 RS Means 31 23 16.16 6035 and 9024
Transport to Subtitle D Landfill 1050 Tons $20 2% $21,420 Waste Management, June 2008
Land dispose in Subtitle D Landfill 1050 Tons $30 2% $32,130 Waste Management, June 2008
Cement (material and delivery) 1350 Tons $350 2% $481,950 Professional judgement
Mix cement 6200 cYy $15 20% $111,600 RS Means 31 23 16.16 6035 and 9024
Subtotal, Contractor Costs $679,280
Markup on Contractor Costs 15% $101,892
Subtotal, Construction $781,172
Sample for waste characterization 5 LS $1,500 0% $7,500 Professional judgement
Subtotal $7,500
Soil Remedy Subtotal $803,672
Contingency 15% $120,551
Total Soil Remedy Cost $924,223
OPERATION & MAINTENANCE
Cap Inspection and Maintenance
Annual inspection and crack repair 1 Annual $1,200 0% $1,200 Professional judgement
Liner maintenance 1 5 Year $5,000 20% $1,200 Professional judgement
Subtotal $2,400
O&M Subtotal $2,400
Contingency 15% $360
Total O&M Cost $2,760



TABLE 29

Sed2: Stabilize Drainage Ditch Sediments
Former Koppers Wood-Treating Site, Wauna, Oregon

Future Cost Summary
(Costs in 2008 Dollars)

Sediment
Constant Dollar

Future Cost (2008

Year Remedy Cost O&M Cost Dollars)
2008 $924,223 $924,223
2009 $2,760 $2,760
2010 $2,760 $2,760
2011 $2,760 $2,760
2012 $2,760 $2,760
2013 $2,760 $2,760
2014 $2,760 $2,760
2015 $2,760 $2,760
2016 $2,760 $2,760
2017 $2,760 $2,760
2018 $2,760 $2,760
2019 $2,760 $2,760
2020 $2,760 $2,760
2021 $2,760 $2,760
2022 $2,760 $2,760
2023 $2,760 $2,760
2024 $2,760 $2,760
2025 $2,760 $2,760
2026 $2,760 $2,760
2027 $2,760 $2,760
2028 $2,760 $2,760
2029 $2,760 $2,760
2030 $2,760 $2,760
2031 $2,760 $2,760
2032 $2,760 $2,760
2033 $2,760 $2,760
2034 $2,760 $2,760
2035 $2,760 $2,760
2036 $2,760 $2,760
2037 $2,760 $2,760
2038 $2,760 $2,760
2039 $0
2040 $0
Subtotals $924,223 $82,800 $1,007,023




TABLE 30

Sed3: Install Sump and Pipeline, and Backfill Ditch
Former Koppers Wood-Treating Site, Wauna, Oregon

Cost Summary
(Net Present Value Costs)

PRESENT VALUE INVESTIGATION AND REMEDIATION ACTIVITY
Sediment
$698,049 Remedy Cost
$14,187 O&M Cost
$712,236 Total Cost



TABLE 30

Sed3: Install Sump and Pipeline, and Backfill Ditch
Former Koppers Wood-Treating Site, Wauna, Oregon

Estimated Detailed Cost

Slough Sediments
(Costs in 2008 Dollars)

Extended
Cost Item Quantity Units Unit Cost Allowance  Total Cost Source
REMEDY

Institutional Controls
Deed and activity restrictions 1 LS $15,000 0% $15,000
Subtotal $15,000

Engineering Controls
Slough dewatering 1 LS $25,000 31% $32,750 RS Means 31 23 19.20 1100 and 1600
Cement 25 Tons $350 2% $8,925 Professional Judgement
Stabilize sediment under pipe 270 CcYy $15 25% $5,063 RS Means 31 23 16.16 6035 and 9024
Drain line bedding 100 CcYy $37 25% $4,625 RS Means 31 23 23.16 0050
Drain line 875 LF $23 25% $25,156 RS Means 33 41 13.50 1070
Road excavation and backfill 50 CcYy $29.66 20% $1,780 RS Means 31 23 16.16 6035 and 9024
Road pavement 350 SF $5 20% $2,100 Professional Judgement
Pipe ballast on berm 1 LS $5,000 20% $6,000 Professional Judgement
Catch basin 2 LS $500 25% $1,250 RS Means 33 44 13.13 2100

RS Means 33 49 13.10 1170, 1400, 3800 and

Sump/manhole 1 LS $10,000 25% $12,500 Professional Judgement
Sump pump 1 LS $1,000 25% $1,250 Professional Judgement
Fabric liner 119,000 SF $0.30 25% $44,625 Professional Judgement
Ditch backfill 10,150 CcY $29.66 20% $361,259 RS Means 32 11 23.23 2011
Ditch hydroseed 25 Acre $2,500 20% $7,500 RS Means 32 92 19.13 0020
Contractor's Total $514,782
Markup on Contractor 15% $77,217
Subtotal, Construction $591,999

Soil Remedy Subtotal $606,999
Contingency 15% $91,050

Total Soil Remedy Cost $698,049

OPERATION & MAINTENANCE
Erosion inspection 1 Annual $1,200 0% $1,200 Professional Judgement
RS Means 32 92 19.13 0020 and Professional

Backfill/lhydroseed repair 1 LS $10,000 20% $12,000 Judgement
Subtotal $13,200

O&M Subtotal $13,200
Contingency 15% $1,980

Total O&M Cost $15,180



TABLE 30

Sed3: Install Sump and Pipeline, and Backfill Ditch
Former Koppers Wood-Treating Site, Wauna, Oregon

Future Cost Summary
(Costs in 2008 Dollars)

Sediment
Constant Dollar

Future Cost (2008

Year Remedy Cost O&M Cost Dollars)
2008 $698,049 $698,049
2009 $15,180 $15,180
2010 $0
2011 $0
2012 $0
2013 $0
2014 $0
2015 $0
2016 $0
2017 $0
2018 $0
2019 $0
2020 $0
2021 $0
2022 $0
2023 $0
2024 $0
2025 $0
2026 $0
2027 $0
2028 $0
2029 $0
2030 $0
2031 $0
2032 $0
2033 $0
2034 $0
2035 $0
2036 $0
2037 $0
2038 $0
2039 $0
2040 $0
Subtotals $698,049 $15,180 $713,229




TABLE 31

Sed4: Excavate and Land Dispose Ditch Sediments
Former Koppers Wood-Treating Site, Wauna, Oregon

Cost Summary
(Net Present Value Costs)

PRESENT VALUE INVESTIGATION AND REMEDIATION ACTIVITY
Sediment
$1,762,896 Remedy Cost
$28,374 O&M Cost
$1,791,270 Total Cost



TABLE 31

Sed4: Excavate and Land Dispose Ditch Sediments
Former Koppers Wood-Treating Site, Wauna, Oregon

Estimated Detailed Cost

Slough Sediments
(Costs in 2008 Dollars)

Extended
Cost Item Quantity Units Unit Cost  Allowance Total Cost Source
REMEDY

Excavate and Land Dispose Slough Sediments
Slough dewatering 1 LS $15,000 31% $19,650 RS Means 31 23 19.20 1100 and 1600
Cement (material and delivery) 475 ton $350 5% $174,563 Professional judgement
Cement mixing 6,150 CcYy $15 25% $115,313 RS Means 31 23 16.16 6035 and 9024
Excavate and load trucks 6,150 CcY $14.32 25% $110,085 RS Means 31 23 16.16 6035 and 9024
Transport to Subtitle C Landfill 1,384 ton $49 2% $69,160 Waste Management, June 2008
Land dispose in Subtitle C Landfill 1,384 ton $132 2% $186,308 Waste Management, June 2008
Transport to Subtitle D Landfill 7,841 ton $20 2% $159,962 Waste Management, June 2008
Land dispose in Subtitle D Landfill 7,841 ton $30 2% $239,942 Waste Management, June 2008
Backfill excavations 6,150 CcY $29.66 20% $218,891 RS Means 32 11 23.23 2011
Contractor's Costs $1,293,872
Markup on Contractor's Costs 15% $194,081
Subtotal, Construction $1,487,953
Sample for waste characterization 20 LS $1,500 0% $30,000 Professional judgement
Sample for confirmation 10 LS $1,500 0% $15,000 Professional judgement
Subtotal $45,000

Soil Remedy Subtotal $1,532,953
Contingency 15% $229,943

Total Soil Remedy Cost $1,762,896

OPERATION & MAINTENANCE

Erosion/stability inspection 12 Monthly $1,200 0% $14,400 Professional judgement
Backfill repair 1 LS $10,000 20% $12,000 Professional judgement
Subtotal $26,400

0O&M Subtotal $26,400
Contingency 15% $3,960

Total O&M Cost $30,360



TABLE 31

Sed4: Excavate and Land Dispose Ditch Sediments
Former Koppers Wood-Treating Site, Wauna, Oregon

Future Cost Summary
(Costs in 2008 Dollars)

Sediment
Constant Dollar

Future Cost (2008

Year Remedy Cost O&M Cost Dollars)
2008 $1,762,896, $1,762,896,
2009 $30,360 $30,360
2010 $0
2011 $0
2012 $0
2013 $0
2014 $0
2015 $0
2016 $0
2017 $0
2018 $0
2019 $0
2020 $0
2021 $0
2022 $0
2023 $0
2024 $0
2025 $0
2026 $0
2027 $0
2028 $0
2029 $0
2030 $0
2031 $0
2032 $0
2033 $0
2034 $0
2035 $0
2036 $0
2037 $0
2038 $0
2039 $0
2040 $0
Subtotals $1,762,896 $30,360 $1,793,256,




TABLE 32

Perched Water-Bearing Zone Remedial Alternative Evaluation Results
Former Koppers Wood-Treating Site, Wauna, Oregon

Remedy Selection Factors

Reasonableness of Cost — Net Present
Value (Rounded)

Remedial Preference to Treat
Media/Area | Alternative Protectiveness Effectiveness Long-Term Reliability Implementability Implementation Risk Capital Cost O&M Cost Total Cost Hot Spots
Perched GW1 - Alternative would prevent Alternative is currently effective in Based on three years of Alternative has been Alternative has been $0 $1,613,000 $1,613,000 | Alternative currently
Water- Continue adverse effects to beneficial | achieving protection. Subsurface barrier | monitoring, subsurface barrier | implemented. Effectiveness implemented. provides for active
Bearing IRM water uses and protect has created longer flow paths to the river | wall prevents direct of alternative is monitored and passive
Zone operation human health and the allowing constituent concentrations to contaminant migration to the through weekly inspections treatment of
and MNA for | environment. Three years of | naturally attenuate; aeration treatment river over the long-term. and dissolved oxygen groundwater hot spot
southeast groundwater monitoring system has increased contaminant Periodic clogging of aeration measurements, quarterly to levels below those
end of indicates that constituent degradation in-situ. IRM monitoring has treatment system has measurements of water that would result in an
subsurface concentrations downgradient | confirmed that subsurface barrier is an increased the need for routine | levels, and semi-annual adverse effect on
barrier wall of the aeration treatment effective engineering control that has sparge line cleanout to main groundwater quality beneficial water uses.
system and southeast end of | eliminated seeps and allowed constituent | air flow rates. System can monitoring. Alternative also
the subsurface barrier wall concentrations between the wall and the | meet treatment objectives over provides for
are well below SLVs or in river to naturally attenuate. The IRM has | the long-term if routine containment of hot
the case of the ethylbenzene | contained hot spots of contamination in cleanouts are performed. spot materials in
detected at ATT-02 will likely | water and protected the beneficial uses Uncertain whether MNA will be source zones.
be below its SLV before of water. The aeration trench has met reliable in the long-term for the Alternative provides
groundwater discharges to objective of reducing constituent southeast end of the for protection of
the Columbia River. concentrations to levels that will not subsurface barrier wall. identified beneficial
exceed SLVs at the river. water uses and
protected beneficial
water uses in a
reasonable time.
GW2 — Alternative would prevent Alternative would be effective in Based on three years of Alternative is readily Impacts to the $301,000 $1,613,000 $1,914,000 | Alternative would
Continue adverse effects to beneficial | achieving protection. Subsurface barrier | monitoring, subsurface barrier | implementable; authorization | community, workers, and provide for additional
IRM water uses and protect has created longer flow paths to the river | wall prevents direct will be needed from the the environment are active treatment of
operation human health and the allowing constituent concentrations to contaminant migration to the railroad to construct physical minimal. Alternative can groundwater hot spot
and physical | environment. Three years of | naturally attenuate; aeration treatment river over the long-term. barrier. All necessary be completed in two to to levels below those
barrier at groundwater monitoring system has increased contaminant Alternative would increase services, materials, three months after that would result in an
southeast indicates that constituent degradation in-situ. IRM monitoring has reliability of subsurface barrier | equipment and specialists are | receiving approval from adverse effect on
end of concentrations downgradient | confirmed that subsurface barrier is an wall. Periodic clogging of readily available. the rail road. beneficial water uses.
subsurface of the aeration treatment effective engineering control that has aeration treatment system has | Effectiveness of alternative Alternative also
barrier wall system are well below SLVs | eliminated seeps and allowed constituent | increased the need for routine | can be monitored through provides for

10/30/08

or in the case of the
ethylbenzene detected at
ATT-02 will likely be below
its SLV before groundwater
discharges to the Columbia
River. Alternative would
eliminate potential for
untreated constituents to
migrate around the
southeast end of the
subsurface barrier wall.

concentrations between the wall and the
river to naturally attenuate. The IRM has
contained hot spots of contamination in
water and protected the beneficial uses
of water. The aeration trench has met
objective of reducing constituent
concentrations to levels that will not
exceed SLVs at the river. Alternative
would increase adequacy of engineering
controls in managing risk that untreated
constituents would migrate around the
southeast end of the subsurface barrier
wall.

sparge line cleanout to main
air flow rates. System can
meet treatment objectives over
the long-term if routine
cleanouts are performed.

long-term groundwater
monitoring.

containment of hot
spot materials in
source zones.
Alternative would
provide for protection
of identified beneficial
water uses and
protect beneficial
water uses in a
reasonable time.

BRIDGEWATER GROUP, INC.




TABLE 32

Perched Water-Bearing Zone Remedial Alternative Evaluation Results
Former Koppers Wood-Treating Site, Wauna, Oregon

Remedy Selection Factors
Reasonableness of Cost — Net Present
Remedial Value (Rounded) Preference to Treat
Media/Area | Alternative Protectiveness Effectiveness Long-Term Reliability Implementability Implementation Risk Capital Cost O&M Cost Total Cost Hot Spots
GW3 - Alternative would prevent Alternative would be effective in Based on three years of Alternative is readily Impacts to the $260,000 $2,446,000 $2,706,000 | Alternative would
Continue adverse effects to beneficial | achieving protection. Subsurface barrier | monitoring, subsurface barrier | implementable; UIC permit community, workers, and provide for additional
IRM water uses and protect has created longer flow paths to the river | wall prevents direct would be required and an the environment are active treatment of
operation human health and the allowing constituent concentrations to contaminant migration to the authorization will be needed minimal. Alternative can groundwater hot spot
and in-situ environment. Three years of | naturally attenuate; aeration treatment river over the long-term. Long- | from the railroad to construct | be completed in two to to levels below those
treatment groundwater monitoring system has increased contaminant term reliability of alternative is | the air sparging system. All three months after that would result in an
southeast indicates that constituent degradation in-situ. IRM monitoring has uncertain because air sparging | necessary services, receiving approval from adverse effect on
end of concentrations downgradient | confirmed that subsurface barrier is an wells could experience the materials, equipment and the railroad and meeting beneficial water uses.
subsurface of the aeration treatment effective engineering control that has same clogging problems as specialists are readily the substantive Alternative also
barrier wall system are well below SLVs | eliminated seeps and allowed constituent | the aeration treatment system. | available. Effectiveness of requirements of an provides for
or in the case of the concentrations between the wall and the | Periodic clogging of aeration alternative can be monitored underground injection containment of hot
ethylbenzene detected at river to naturally attenuate. The IRM has | treatment system has through long-term control (UIC) permit. spot materials in
ATT-02 will likely be below contained hot spots of contamination in increased the need for routine | groundwater monitoring. source zones.
its SLV before groundwater water and protected the beneficial uses sparge line cleanout to main Alternative would
discharges to the Columbia of water. The aeration trench has met air flow rates. A similar routine provide for protection
River. Alternative would objective of reducing constituent cleanout of the air sparging of identified beneficial
reduce and potentially concentrations to levels that will not wells could be required. water uses and
eliminate potential for exceed SLVs at the river. Alternative protect beneficial
untreated constituents to would increase level of treatment. water uses in a
migrate around the reasonable time.
southeast end of the
subsurface barrier wall.
10/30/08 BRIDGEWATER GROUP, INC.




TABLE 33

GW?1: Continue IRM Operations and MNA at Southeast End of Barrier
Former Koppers Wood-Treating Site, Wauna, Oregon

Cost Summary
(Net Present Value Costs)

PRESENT VALUE INVESTIGATION AND REMEDIATION ACTIVITY
Groundwater
$0 Remedy Cost
$1,613,191 O&M Cost
$1,613,191 Total Cost



TABLE 33

GW1: Continue IRM Operations and MNA at Southeast End of Barrier

Former Koppers Wood-Treating Site, Wauna, Oregon

Estimated Detailed Cost

Groundwater

(Costs in 2008 Dollars)

Extended
Cost Item Quantity Units Unit Cost  Allowance Total Cost Source
REMEDY
Subtotal $0
Groundwater Remedy Subtotal
Contingency 15% $0
Groundwater Remedy Cost $0
OPERATION & MAINTENANCE
Remedial system operations Annual 1.0 LS $41,475 20% $49,770 Current Costs
Monitoring and reporting - monthly and
semiannual Annual 1.0 LS $28,675 0% $28,675 Current Costs
Site supervision Annual 1.0 LS $31,160 0% $31,160 Current Costs
Sparge line quarterly maintenance Annual 1.0 LS $6,400 20% $7,680 Current Costs
Well maintenance Annual 1.0 LS $2,000 20% $2,400 Professional Judgement
Columbia Analytical Services,
Analytical costs Annual 1.0 LS $9,850 0% $9,850 2008
Electricity (aeration system) Annual 1.0 LS $5,400 0% $5,400 PSE
New AS blower Every 5 Years 0.2 LS $2,000 20% $480 Professional Judgement
Subtotal $135,415
Groundwater O&M Subtotal (Years 1 and 2) $135,415
Contingency 15% $20,312
Groundwater O&M Cost (Years 1 and 2) $155,727
Groundwater O&M Subtotal (Years 3 through 30) $100,573
Contingency 15% $15,086
Groundwater O&M Cost (Years 3 through 30) $115,658



TABLE 33

GW1: Continue IRM Operations and MNA at Southeast End of Barrier
Former Koppers Wood-Treating Site, Wauna, Oregon

Future Cost Summary
(Costs in 2008 Dollars)

Groundwater

Constant Dollar Future

Year Remedy Cost 0&M Cost Cost (2008 Dollars)
2008 $155,727 $155,727
2009 $155,727 $155,727
2010 $115,658 $115,658
2011 $115,658 $115,658
2012 $115,658 $115,658
2013 $115,658 $115,658
2014 $115,658 $115,658
2015 $115,658 $115,658
2016 $115,658 $115,658
2017 $115,658 $115,658
2018 $115,658 $115,658
2019 $115,658 $115,658
2020 $115,658 $115,658
2021 $115,658 $115,658
2022 $115,658 $115,658
2023 $115,658 $115,658
2024 $115,658 $115,658
2025 $115,658 $115,658
2026 $115,658 $115,658
2027 $115,658 $115,658
2028 $115,658 $115,658
2029 $115,658 $115,658
2030 $115,658 $115,658
2031 $115,658 $115,658
2032 $115,658 $115,658
2033 $115,658 $115,658
2034 $115,658 $115,658
2035 $115,658 $115,658
2036 $115,658 $115,658
2037 $115,658 $115,658
2038 $0
2039 $0
2040 $0
Subtotals $0 $3,549,889 $3,549,889




TABLE 34

GW?2: Continue IRM Operations and Install Physical Barrier
Former Koppers Wood-Treating Site, Wauna, Oregon

Cost Summary
(Net Present Value Costs)

PRESENT VALUE INVESTIGATION AND REMEDIATION ACTIVITY
Groundwater
$300,797 Remedy Cost
$1,613,191 O&M Cost
$1,913,988 Total Cost



TABLE 34

GW?2: Continue IRM Operations and Install Physical Barrier

Former Koppers Wood-Treating Site, Wauna, Oregon

Estimated Detailed Cost

Groundwater
(Costs in 2008 Dollars)

Extended
Cost Item Quantity Units Unit Cost  Allowance Total Cost Source
REMEDY
Physical Barrier
Jet-grouting barrier wall 1 LS $175,000 25% $218,750 Hayward Baker
Contractor's Costs $218,750
Markup on Contractor's Costs 15% $32,813
Subtotal, Construction $251,563
Barrier walll verification testing 1 LS $10,000 0% $10,000 Professional Judgement
Subtotal $10,000
Groundwater Remedy Subtotal $261,563
Contingency 15% $39,234
Groundwater Remedy Cost $300,797
OPERATION & MAINTENANCE
Remedial system operations Annual 1.0 LS $41,475 20% $49,770 Current Costs
Monitoring and reporting - monthly and
semiannual Annual 1.0 LS $28,675 0% $28,675 Current Costs
Site supervision Annual 1.0 LS $31,160 0% $31,160 Current Costs
Sparge line quarterly maintenance Annual 1.0 LS $6,400 20% $7,680 Current Costs
Well maintenance Annual 1.0 LS $2,000 20% $2,400 Professional Judgement
Analytical costs Annual 1.0 LS $9,850 0% $9,850 Columbia Analytical Services, 2008
Electricity (aeration system) Annual 1.0 LS $5,400 0% $5,400 PSE
New AS blower Every 5 Years 0.2 LS $2,000 20% $480 Professional Judgement
Subtotal $135,415
Groundwater O&M Subtotal (Years 1 and 2) $135,415
Contingency 15% $20,312
Groundwater O&M Cost (Years 1 and 2) $155,727
Groundwater O&M Subtotal (Years 3 through 30) $100,573
Contingency 15% $15,086
Groundwater O&M Cost (Years 3 through 30) $115,658



TABLE 34

GW?2: Continue IRM Operations and Install Physical Barrier
Former Koppers Wood-Treating Site, Wauna, Oregon

Future Cost Summary
(Costs in 2008 Dollars)

Groundwater
Constant Dollar

Future Cost (2008

Year Remedy Cost O&M Cost Dollars)
2008 $300,797 $155,727 $456,524
2009 $155,727 $155,727
2010 $115,658 $115,658
2011 $115,658 $115,658
2012 $115,658 $115,658
2013 $115,658 $115,658
2014 $115,658 $115,658
2015 $115,658 $115,658
2016 $115,658 $115,658
2017 $115,658 $115,658
2018 $115,658 $115,658
2019 $115,658 $115,658
2020 $115,658 $115,658
2021 $115,658 $115,658
2022 $115,658 $115,658
2023 $115,658 $115,658
2024 $115,658 $115,658
2025 $115,658 $115,658
2026 $115,658 $115,658
2027 $115,658 $115,658
2028 $115,658 $115,658
2029 $115,658 $115,658
2030 $115,658 $115,658
2031 $115,658 $115,658
2032 $115,658 $115,658
2033 $115,658 $115,658
2034 $115,658 $115,658
2035 $115,658 $115,658
2036 $115,658 $115,658
2037 $115,658 $115,658
2038 $0
2039 $0
2040 $0
Subtotals $300,797 $3,549,889 $3,850,686,




TABLE 35

GWa: Continue IRM Operations and Install Air Sparging System
Former Koppers Wood-Treating Site, Wauna, Oregon

Cost Summary
(Net Present Value Costs)

PRESENT VALUE INVESTIGATION AND REMEDIATION ACTIVITY
Groundwater
$260,498 Remedy Cost
$2,445,648 O&M Cost
$2,706,146 Total Cost



TABLE 35

GWa: Continue IRM Operations and Install Air Sparging System
Former Koppers Wood-Treating Site, Wauna, Oregon

Estimated Detailed Cost
Groundwater
(Costs in 2008 Dollars)

Extended
Cost Item Quantity Units Unit Cost  Allowance Total Cost Source
REMEDY
Cascade Dirilling Inc. and Professional

Air Sparge Well Installation 8 ea $3,000 25% $30,000 Judgement
Transport to Subtitle C Landfill 15 Tons $49 2% $750 Waste Management, June 2008
Land Dispose in Subtitle C Landfill 15 Tons $132 2% $2,020 Waste Management, June 2008
Air Sparge Manifold 1 LS $10,000 20% $12,000 Proefssional Judgement
Piping 1,000 LF $15 25% $18,750 Professional judgement
Piping Excavation and Backfill 500 CcYy $30 25% $18,750 RS Means 31 23 16.16 6035 and 9024
Asphalt 3,500 SF $5 20% $21,000 Professional judgement
Air Sparging Blower 1 LS $2,000 20% $2,400 Professional judgement
Treatment Shed 1 LS $20,000 20% $24,000 Professional judgement
Electricity Hook-Up 1 LS $50,000 20% $60,000 Professional judgement
System Startup 1 LS $5,000 20% $6,000 Professional judgement
Contractor Costs $195,669
Markup on Contractor Costs 15% $29,350
Subtotal, Construction $225,020
Characterization Sampling 1 LS $1,500 0% $1,500 Professional judgement
Subtotal $1,500

Groundwater Remedy Subtotal $226,520
Contingency 15% $33,978

Groundwater Remedy Cost $260,498

OPERATION & MAINTENANCE

Remedial System Operations Annual 2.0 LS $41,475 20% $99,540 Current Costs
Monitoring and Reporting - Monthly and Annual 1.0 LS $28,675 0% $28,675 Current Costs
Site Supervision Annual 1.0 LS $31,160 0% $31,160 Current Costs
Sparge Line Quarterly Maintenance Annual 2.0 LS $6,400 20% $15,360 Current Costs
Well Maintenance (MW and AS wells)  Annual 2.0 LS $2,000 20% $4,800 Professional judgement
Analytical Costs Annual 1.0 LS $9,850 0% $9,850 Columbia Analytical Services, 2008
Electricity (Aeration and AS Systems)  Annual 2.0 LS $5,400 0% $10,800 PSE
2 New AS Blowers (Aeration Trench anc Every 5 Years 0.4 LS $2,000 20% $960 Professional judgement
Subtotal $201,145

Groundwater O&M Subtotal (Years 1 and 2) $201,145
Contingency 15% $30,172

Groundwater O&M Cost (Years 1 and 2) $231,317

Groundwater O&M Subtotal (Years 3 through 30) $166,303
Contingency 15% $24,945

Groundwater O&M Cost (Years 3 through 30) $191,248



TABLE 35

GWa: Continue IRM Operations and Install Air Sparging System
Former Koppers Wood-Treating Site, Wauna, Oregon

Future Cost Summary
(Costs in 2008 Dollars)

Groundwater
Constant Dollar

Future Cost (2008

Year Remedy Cost O&M Cost Dollars)
2008 $260,498 $260,498
2009 $231,317 $231,317
2010 $231,317 $231,317
2011 $191,248 $191,248
2012 $191,248 $191,248
2013 $191,248 $191,248
2014 $191,248 $191,248
2015 $191,248 $191,248
2016 $191,248 $191,248
2017 $191,248 $191,248
2018 $191,248 $191,248
2019 $191,248 $191,248
2020 $191,248 $191,248
2021 $191,248 $191,248
2022 $191,248 $191,248
2023 $191,248 $191,248
2024 $191,248 $191,248
2025 $191,248 $191,248
2026 $191,248 $191,248
2027 $191,248 $191,248
2028 $191,248 $191,248
2029 $191,248 $191,248
2030 $191,248 $191,248
2031 $191,248 $191,248
2032 $191,248 $191,248
2033 $191,248 $191,248
2034 $191,248 $191,248
2035 $191,248 $191,248
2036 $191,248 $191,248
2037 $191,248 $191,248
2038 $191,248 $191,248
2039 $0
2040 $0
Subtotals $260,498 $5,817,574 $6,078,072
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Figure3
Potentiometric Surface Map
April 5, 2001 Perched Zone
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Figure4
Potentiometric Surface Map
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Figure5
Potentiometric Surface Map
February 1, 2002 Perched
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Figure6
Potentiometric Surface Map
February 1, 2002 Shallow
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Figure7
Surface Soil Sampling
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Figure8
Subsurface Soil
Sampling L ocations
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Figure9
Groundwater
Sampling L ocations
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Figure 10

Geoprobe L ocations
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Figurell

Seep Sampling
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Figure 12
Slough and Columbia
River Sediment, and
Slough Surface Water
Sampling L ocations
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Figure 13
Surface Soil Posing
Potential Unacceptable
Risk and Hot Spots
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Figure 14
Potential Source Zone
Areas
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Figure 15
Slough Sediment Posing
Potential Unacceptable

Risk and Hot Spot
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GROUNDWATER SEEPS INTERIM REMEDIAL MEASURE
ALTERNATIVES EVALUATION
Former Koppers Facility
Wauna, Oregon

1.0 . INTRODUCTION -

In accordance with the ongoing voluntary program addressing historical soil and groundwater
issues associated with the former Koppers site located in Wauna, Oregon, Georgia-Pacific
Corporation (GP) and Beazer East Inc. (Beazef) have prepared this Groundwater Seeps Interim
Remedial Measure (IRM) Alternatives Evaluation Report. This report presents a focused
screening and evaluation of potential remedial technologies and alternatives to address the
groundwater seeps from the perched water bearing zone discharging to the Columbia River
from the former Koppers facility (the Site). This report has been prepared by Geomafrix
Consultants Inc. on behalf of GP and Beazer.

Objectives for the groundwater seeps IRM are presented in this document. Additionally, this
report identifies and screens potential remedial technologies that may be applicable to man-
agement of the seeps and attainment of IRM objectives. Technologies determined to be inap-
propriate for the Site, or incapable of attaining IRM objectives, have been screened from fur-
ther consideration. The technologies passing the initial screening have been assembled into
general, comprehensive IRM alternatives for more detailed evaluation. Based on the evalua-
tion, a preferred IRM approach has been identified and is proposed for further evaluation and
refinement. A preliminary, general IRM implementation plan that provides for additional
evaluation and establishing consensus with the Oregon Department of Environmental Quality
(DEQ) has been included in this report. Finally, a preliminary schedule for implementation of
the preferred IRM approach is presented.

GP and Beazer propose to develbp and refine the preferred IRM approach identified in this
report upon acceptance by DEQ, as described in the proposed IRM Implementation Plan.

20  BACKGROUND

The purpose of this section is to prov1de background data pertinent to the selection of an IRM

alternative.
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2.1 SITE LOCATION AND HISTORY

The Site is located at the Wauna Mill site in Wauna, Oregon (Figure 1). Wood-preserving
aperations were conducted at the Site between 1936 and 1966. The wood treating operators
were American Lumber and Timber Treating Company (from 1936-1954) and Koppers Com-
pany, Inc. (from 1954-1966). Since 1966, the Site has been used for equipment storage for the
pulp and paper operation on the adjacent property. The Site layout and locations of historical

operations are shown on Figure 2.
Four wood-preserving processes were used at the Site:

¢  Wolman salts (fluorochromuim-arsenic phenol) ,
¢ Chromium copper arsenate

» Creogsote

o Pentachiorophenol

Two retorts, or pressure cylinders, were used to prepare the wood and apply the preservatives.
These retorts were located in the southeast portion of the Site, along with aboveground tanks
used to store the wood-treating chemicals. An additional aboveground creosote storage tank
was located across the slough from the process area and was reportedly filled via pipeline from
the Columbia River dock. Treated wood products were dried in the south central portion of the
-Site.

No releases of wood preservatives are documented at this Site. The wood-treating constituents
found at the Site are likely from drips and splashes during normal daily operations at, or adja-
cent to, storage tanks and piping and from handling freshly treated wood.

A more detailed history of the facility operations can be found in the Remedial Investigﬁtion |
Report, Former Koppers Wood-Treating Site (May 2002).!

2.2 PREVIOUS INVESTIGATIONS

Several investigations have been conducted at the Site. A comprehensive investigation was
completed in 2002 and is documented in the Remedial Investigation Report (RI) for the former
Koppers Wood-Treating Site dated May 2002.

! The Remedial Investigation Report, CH2M Hill, May 2002.
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The Site geology and hydrogeology are described in the RI Report; a brief summary is pre-
sented here. Most of the Site is covered by 1 to 2 feet of asphalt and/or gravel underlain by 3 to
10 feet of apparent fill. The fill consists of well-graded to poorly-graded sand with lenses of
gravel and wood debris. The fill material is probably dredged sediments, but the timing of fill
activities could not be determined. A continuous silt layer, 3 to 14 feet thick, underlies the
sandy fill. Beneath the silt, several thin alternating layers of clayey silt, silty clay and sandy silt
extend downward to 30 feet below ground surface (bgs).

Two water bearing zones have been identified beneath the Site: a perched water-bearing zone
above the silt layer, and a shallow, confined water-bearing zone beneath the silt layer. The
perched zone is within the 3 to 10 foot thick sandy fill material. Groundwater flow direction in
the perched zone is generally northeast, toward the Columbia River, with a horizontal hydraulic
gradlent of approximately 0.0027 feet per foot. There is minimal hydraulic connection between
the perched zone and the slough. The perched water-bearing zone is recharged by rainfall. Net
discharge is from the perched water-bearing zone to the Columbia River, although the ground-
water flow direction adjacent to the river reverses at high tide.

The shallow confined water-bearing zone beneath the silt extends to the total depth drilled at
the Site (30 feet bgs). Groundwater in this zone is influenced by tidal fluctuations in the
Columbia River and also flows toward the river.

Pumping tests, chemical analyses of groundwater samples, and geotechnical testing show that
the continuous silt layér between the two water-bearing zones is a competent hydraulic barrier.
_ The vertical hydraulic conductivity of the layer is approximately 107 fit/s (5x10° cm/sec).
There is no significant recharge of the confined zone beneath the silt by the perched water-

bearing zone.

2.3 GROUNDWATER SEEPS

Constituents of wood-treating chemicals have been found in groundWater seeps along a portion
of the Columbia River bank, as well as in river bank soils and river water samples collected
adjacent to the seeps. The affected seep area is shown on Figure 5-7* of the RI Report. The
distribution of affected seeps is consistent with the affected groundwater area shown on Figure
5-6 of the RI Report. |

* Relevant figures from the RI Report are included in Appendix A of this report.
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Based on the results of the RI, the affected seep area is approXimately 250 feet long. Seep
samples collected southeast and northwest of the affected seep area contained no detectable
constituent concentrations. Constituents detected in the seeps consist primarily of naphthalene
and total petroleum hydrocarbons (TPH). The constituents detected in the seeps were generally
consistent with monitoring results for the perched groundwater. '

2.4 AREAS OF CONCERN _ |

The areas of concern to this IRM include the seep area noted above, the “source” areas identi-
fied in the RI Report, and the affected groundwater area identified in the RI Report. The two
“source” areas identified in the RI Reporf are locations where some free, but primarily residual,
creosote has been observed, as noted on Figure 5-5 in the RI Report. The first source area is
the deed restricted area located northwest of the westernmost Wauna Mill building. This area
is currently capped with asphalt. The second area is located southwest of the affected seep
area, as shown on Figure 5-5 of the RI Report. These “source” areas likely slowly dissolve site
constituents into groundwater passing through them and towards the Columbia River. Figure.
5-6 of the RI Report shows the location of affected groundwater apparently contributing to the
affected seeps identified in the RI Report. Affected groundwater may discharge from the
perched zone beneath the Site through the seeps. The two “source” areas and the affected
groundwater must be considered in developing an IRM to control the seepage of affected

groundwater to the Columbia River.

3.0 INTERIM MEASURE OBJECTIVES

An IRM will be implemented to address ongoing seepage of site constituents to the Columbia

' River. This IRM will be implemented by GP and Beazer as a voluntary action. As an IRM, the
action will not be considered the final remedial action for the former Koppers site, but it is
anticipated that the IRM will be incorporated into any final remedy. Any affected areas not
addressed by the IRM will be considered during the féasibility study for the fﬁcility that will be
performed once the remedial investigation and risk assessment have been finalized.

The objectives for the IRM are as follows:

o Control seepage of groundwater affected with site constituents to the Columbia
River; '

e To the extent practicable, ensure compatibility with'prdbable long-term remedial -
actions; '
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» To the extent practicable, ensure compatibility with Site use for the Wauna Mill;
¢ Minimize operations and maintenance costs; and

» Provide for timely implementation to expedite control of affected groundwater
seeps.

Remedial alternatives capable of attaining these objectives are evaluated in this document and a
preferred IRM selected. The alternatives were developed from a short list of remedial tech-
nologies that were screened for effectiveness, implementability, and cost, as described in the

following sections.

4.0 REMEDIAL TECHNOLOGY SCREENING CRITERIA

The following criteria were used to evaluate potential remedial technologies considered for the
TIRM:

s Effectiveness;
* Implementability; and
¢ Cost, including capital and annual operation and maintenance costs.

Each of the three screening criteria is described in the following paragraphs.

Effectiveness _

Effectiveness addresses the capability of a technology to meet the interim measure objectives
for the Site, whether the technology adequately protects human health and the environment in
the short and long term, if the technology significantly and permanently reduces the toxicity,
mobility, or volume of hazardous constituents; and is technically proven and reliable.

Implementability

Implementébility addresses the ability to implement a technology, technical factors involved in
iniplementation, and administrative issues. Considerations include the relative ease of installa-
tion (constructability) and technical feasibility of implementing the selected technologies at the
Site (including compatibility with Site features, accessibility of the area, etc.), administrative
feasibility of coordinaﬁng'implémentation of the alternative among various state, federal and
tribal agencies, and availability of the services and materials necessary to implement a technol-

ogy.
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Cost 7

This criterion considers the costs associated with implementing an alternative. The cost
screening addresses capital costs and annual costs for operation, maintenance, and monitoring.
For technology screening, costs are considered qualitatively as high, moderate, or low, relative

to the technologies considered.

50  REMEDIAL TECHNOLOGY SCREENING

In this section, appropriate remedial technologies to address the groundwater seeps are identi-
fied and screened to select the technologies to be used to develop the IRM alternatives. Only
those technologies considered capable of attaining IRM objectives have been included in this

 evaluation. The remedial technologies identified as potentially applicable are listed in Table 1.

A brief description of each technology is included.

The potentially applicable téchnologies listed in Table 1 have been screened using the criteria
identified in Section 4. Technologies were first screened for effectiveness (Table 2). Those-
that were accepted based on effectiveness were then screened for implementability (Table 3),
eliminating technologies with unacceptable implementability. Only those technologies that
were accepted based on effectiveness and implementability were then screened for cost
(Table 4). '

The following remedial technologies were carried forward for interim measure alternative

development:

s Natural Attenuation;

* Asphalt cap

* Soil/clay cap;

» Soil-bentonite low permeability barrier;

* Cut-off trench;

e Phytoremediation;

» Sparge trench; and .

+  Groundwater treatment at the Plant Facility.
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6.0 POTENTIAL INTERIM MEASURE ALTERNATIVES

The remedial technologies suited for potential use at the Site were identified in Section 5.

- These technologies must be combined appropriately to develop comprehensive IRM alterna-
tives that address JRM objectives. In this section, potential IRM alternatives are developed.
Each of the potential IRM alternatives presented below has been designed to achieve the IRM
objectives. The potentially applicable IRM alternatives are evaluated to identify the preferred
approach to address the affected groundwater seeps. '

6.1 LOW PERMEABILITY CONTAINMENT BARRIER

This potential IRM alternative consists of a low permeability subsurface barrier designed to
isolate the source areas defined in the RI Report from the Columbia River and a groundwater
management system designed to establish hydraulic control for the upper, perched groundwater
zone. The low permeability barrier wall would reduce the amount of perched groundwater that
must be controlled hydraulically to eliminate the seeps. Various technologies could be used to
establish a groundwater management system including a groundwater recovery trench, phy-
toremediation, and/or surface capping. This alternative attains the IRM objectives by cutting
off the flow of affected groundwater from the source areas to the affected seep area. The final
configuration and location of the low permeability barrier and groundwater management sys-

tem would be determined during the design for the interim measure.

Due to construction and environmental constraints, a small quantity of affected groundwater
will remain within the perched zone between the subsurface barrier and the Columbia River,
although the low permeability barrier will stop the flow of the vast majority of the affected

groundwater to the éeeps. Natural attenuation of this small quantity.of affected groundwater
has been included as a component of this IRM alterpative. The components of this potential

IRM alternative are described in more detail below.

61.1  Subsurface Barrier

Based on the technology screening presented in Section 5, a conventional soil-bentonite slurry
wall was selected as the appropriate subsurface barrier technology. Soil-bentonite slurry walls
have been employed extensively as remedial measure components, and have been demonstrated
to provide good long-term effectiveness. Subsurface barriers can be implemented in a variety
of configurations ranging from a totally enclosing barrier to diversion/collection barriers. Sub-
surface barriers have also been used in “funnel and gatc’; approaches to direct groundwater

flow to a specific area, They are readily implementable, with several qualified contractors
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available. At the former Koppers Site, a soil-bentonite shurry wall could be constructed in any
appropriate configuration using conventional construction equipment. Soil-bentonite slurry
walls have been used successfully for similar sites and similar site constituents.

Groundwater modeling of the perched zone and alternate barrier wall configurations will be
comialeted in order to identify the optimum configuration for the Site. The barrier wall con-
figurations to be evaluated include a “U” shaped barrier wall placed downgradient of the source
areas identified in the RT Report, and a funnel and gate configuration placed downgradient of

the source areas. Other configurations may also be considered during the IRM design. The bar--

rier wall would be keyed into the plastic silt layer identified beneath the affected groundwater.
Based on data presented in the RI report, the silt is contimous at the Site and would serve as an

effective aquitard protecting the underlying shallow aquifer.

Due to construction and access constraints, the barrier wall cannot be located less than about 20
feet from the river bank along the Columbia River. For this reason, the small quantity of
affected groundwater between the barrier wall and the river would not be addressed by the
barrier wall. However, the barrier wall would essentially stop the flow of affected groundwater
toward this segment of the river, significantly reducing the seep discharge in this portion of the
Site.

Potential issues associated with a soil—bentoﬁite shurry wall include the following:

e Potential loss of slurry if gravels or underground conduits are encountered during
construction;

¢ Management of excess soils generated during soil-bentonite shurry wall construc-
tion; and ‘

e Due to the proximity to the Columbia River, a biological assessment may be
required to address potential effects of the construction on endangered or threatened
species.

6.1.2  Groundwater Management

In order to attain interim measure objectives, groundwater must be managed to ensure that
groundwater constituents do not migrate to the Columbia River. For totally enclosing subsur-
face barriers, an inward hydraulic gradient is typically established and maintained to ensure that
groundwater flows into the containment area to prevent migration of groundwater constituents.
For a “U” shaped configuration, the barrier wall is used to direct groundwater flow towards a
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collection system located near the center of the “U.” The funnel and gate barrier wall configu-
ration is used to direct groundwater flow to a collection zone at the gate that either intercepts,

or treats, affected groundwater.

A preliminary, worst-case (high) estimate of the potential groundwater and surface water flow
into a containment area was prepared based on the assumption of a totally enclosing barrier

~ configuration. This estimate was based upon site hydrogeological data taken from the RI -
Report. The results of the water balance estimate are presented in Table 5. The estimated total
influx of water through the underlying silt, the barrier wall, and rainwater (with the existing soil
cover) is about 3.4 gallons per minute (gpm) on an annual average basis. Most of the water
entering the containment area is due to infiltration of rainfall through overlying soils. Based on
this preliminary estimate, approximately 4 gpm would require recovery on an annual average
basis to maintain an inward hydraulic gradient for a totally enclosing barrier wall configuration.

Two of the groundwater management options considered involve extraction of affected ;
groundwater contained by a barrier wall. The first option is extraction via a recovery trench
followed by freatment in the existing Wauna Mill wastewater treatment facility. The second
option utilizes phytoremediation to extract groundwater through evapotranspiration supple-
mented by a groundwater recovery trench during periods of high rainfall or low evapotranspi- '
ration. Limited capping (asphalt or soil/clay) may also form a component of either of these two
groundwater management options to limit infiltration. The choice of capping material would
likely depend on future use of the area. A third groundwater management option based upon in-
situ treatment has been included for consideration with a funnel and gate type configuration.

These groundwater management options are described below.

6.1.2.1 Groundwater Extraction Trench

Groundwater from the perched zone can be efficiently recovered using a recovery trench. An
extraction trench can be constructed using a standard backhoe to the top of the silt aquitard.

. The trench would be backfilled with gravel. Perforated collection lines would be placed in the

gravel to direct groundwater entering the trench to a central collection sump. The sump would
be equipped with ﬁpunip that would operate under level control, discharging to an above-
ground prefreatment and storage system. It is estimated that the trench would be 50 feet long
and that it would be placed near the center of the containment or collection area.

The pretreatment system for recovered groundwater would consist of a phase separator to
remove any free non-aqueous phase liquids (NAPL) recovered from the trench and a storage
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tank. The storage tank would receive the discharge from the phase separator and serveasa
' reservoir for pumping the water to the existing industrial wastewater treatment system serving
the Wauna Mill for final treatment. The groundwater recovery systeﬁa would contribute
approxii’nately 4,500 gallons per day to the treatment plant which is jJresently processing
approximately 30 million gallons per day.

6.1.2.2 Phytoremediation

For this groundwater recovery option, a portion of the éontainmer;t area would be planted with
trees to remove water via evapotranspiratioh. The area available for planting would depend
upon land use requirements at the Wauna Mill, the use of caps, and the amount of groundwater
to be recovered. A groundwater extraction trench (see Section 6.1.2.1) would be included to
ensure that groundwater gradients are properly maintained while the trees mature and during
periods when evapotranspiration is not sufficiently active. Phytoremediation has the additional
advantage of promoting biodegradation of organic constituents similar to those present at the
Site. Poplars have been used in similar applications.

6.1.3  Natural Attenuation/Phytoremediation

For this IRM alternative, the small volume of affected groundwater extending beyond the bar-
rier wall toward the river bank would be addressed by a2 combination of phytoremediation and
natural attenuation. The seepage rate would be reduced to close to zero (only rain infiliration
would contribute to the seeps) by all barrier wall configurations other than the funnel and gate
configuration. A double row of trees would be placed upgradient from the affected seep area
and downgradient from the barrier wall. The existing evergreen trees in this area may be par-
tially removed and replaced with trees such as poplars. However, eVergreen trees would likely
remain for aesthetics during the fall and winter months..

During the growing season (about seven months of the year), the trees would remove some
affected groundwater via evapotranspiration, further reducing the already small flow rate.
Additionally, the root system of the trees would provide a subsurface environment conducive to
biodegradaﬁon of groundwater constituents, further reducing the discharge of constituents. The
groundwater constituents in this area would be further attenuated by the natural processes of
biodegradation, adsorption, dispersion, and dilution. The attenuated groundwater would con-
tinue to discharge to the Columbia River, but at a rate and at constituent concentrations much

lower than under existing conditions.
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6.1.4  Capping , _

Surface capping would be effective in limiting infiltration of surface water to the perched zome.
This would reduce the groundwater flow rate and the amount of groundwater that must be re-
covered to control the seep discharge. The cap could cover a portion or all of the containment
area, as appropriate, to efficiently manage groundwater. The cap could be either asphalt or
soil/clay, whichever is consistent with site development/usé considerations. The containment

IRM alternative would include capping of at least a portion of the containment area.

6.1.5  In-Situ Groundwater Management

An in-situ management approach may be used if a funnel and gate configuration is selected for
the barrier wall. In-situ treatment methods would be used to attain IRM objectives. The most
appropriate approach for in-situ management is enhanced biodegradation using a sparge trench.
The barrier wall would direct groundwater flow toward the gate, where the trench would be
constructed. The trench would be backfilled with gravel and include an aeration pipe placed at
the bottom. Air would be blown into groundwater within the trench to promote aerobic degra--
dation of groundwater constituents. The gravel would help distribute the air and provide a me-
dium to promote biological growth. If necessary, nutrients could also be added into the trench
to promote biological activity. The treated groundwater would then flow toward the river as it

does presently.

6.2 GROUNDWATER 1NTERCEPTOR TRENCH

This potential IRM alternative consists of a groundwater recovery trench placed to intercept the
affected groundwater upstream of the seep area. This alternative would attain the IRM objec-
tives by using a physical structure to recover affected groundwater prior to discharge through
the seeps. Due to construction and environmental constraints, a small portion of affected
groundwater would remain between the extraction trench and the Columbia River. -Affected
groundwater in the bank area would be addressed by partial recovery from the trench and natu-
ral attenuation. The components of this altemative are described in more detail below.

6.2.1  Interceptor Trench

For this alternative, an interceptor trench approximately 300 feet in length would be con-
structed inland from the affected seep area and as close to the river as possible. It is estimated
that the trench would be placed approximately 20 feet from the crest of the river bank. The
bottom of the trench would be placed immediately above the silt aquitard. Perforated collec-
tion piping would be placed in a gravel bed to direct flow of groundwater to centralized recov-
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ery sumps. The trench would be backfilled with gravel to the high groundwater level, covered

with geofabric/geomembrane, and then backfilled to grade with soil. Pumps would be installed
in the recovery sump(s) to remove water for treatment in the Wauna Mill wastewater treatment
system. A phase separator and surface tank would be included to remove any free product that
may be recovered from the trench and provide temporary storage prior to pumping to the

wastewater treatment system.

The groundwater recovery rate for the interceptor trench was estimated based upon data from
the RI Report. Based on the hydraulic conductivity of the fill material overlying the silt aqui-
tard (4.3 x 107 cm/sec), the expected groundwater gradient (0.005) and the dimensions of the
interceptor trench (250 ft long by 10 ft deep), a conservative (i.e., high) estimate of the
groundwater recovery rate for the trench is about 30 gpm or about 43,000 gallons per day. The
extracted groundwater would be pumped to the Wauna Mill wastewater ireatment system for -
final treatment. Phase separation would be provided for recovered groundwater to prevent
pumping NAPL to the industrial wastewater treatment system. |

6.2.2  Natural Attenuation/Phytoremediation |

For this IRM alternative, the small volume of affected groundwater downgradient of the inter-
ceptor trench would be addressed several ways. Affected groundwater within this limited area
would be partially recovered by the interceptor trench, which would draw groundwater from
both sides of the trench. However, some affected groundwater within the downgradient area
may not be captured by the trench. This water would be addressed by a combination of phy-
toremediation and natural attenuation. A double row of trees would be placed upgradient from
the affected seep area and downgradient from the interceptor trench. The existing evergreen
trees in this area may be partially removed and replaced with trees such as poplars. However,
evergreen trees would likely remain for aesthetics during the fall and winter months.

During the growing season (about seven months of the year), the trees would remove some
affected groundwater via evaﬁotranspiration, further reducing the already small flow rate.
Additionally, the root system of the trees would provide a subsurface environment conducive to
biodegradation of groundwater constituents, further reducing the discharge of constituents. The
groundwater constituents in this area would be further attenuated by the natural processes of
biodegradation, adsorption, dispersion, and dilution. The attenuated groundwater would con-
tinue to discharge to the Columbia River, but at a rate and at constituent concentrations much

lower than under existing conditions.
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6.3 PHYTOREMEDIATION WITH GROUNDWATER INTERCEPTION AND
IRRIGATION '
This potential IRM alternative consists of a phytoremediation program implemented over the
“source areas” with a groundwater interceptor trench. Recovered groundwater would either be
used for irrigation of the trees and other phytoremediation plants or pumped to the Wauna Mill
wastewater treatment system. This alternative would attain many of the IRM objectives by
using the phytoremediation plants, or a physical structure, to recover affected groundwater
prior to discharge through the seeps. However, a large tree plantation may interfere with on-
going plant operations and Site use. Due to construction and environmental constraints, a small
portion of affected groundwater would remain between the extraction trench and the Columbia
River. Affected groundwater in this small area would be addressed by partial recovery from
the trench and natural attenuation. The components of this alternative are described in more

detail below.

6.3.1  Phytoremediation .

For this IRM alternative, the source and affected areas would be planted with trees and other
plants to the extent practicable to remove groundwater via evapotranspiration and to promote
biodegradation of site constituents. The area to be planted would be located west of the river,
within the affected groundwater zone defined in the RI Report. The land area available for
planting may be limited by ongoing and future plant activities that require access to the source
areas. Based on a preliminary evaluation, it is anticipated that four to five acres would be
required for planting in order to effectively use phytoremediation for groundwater recovery.
The acreage would be planted with trees spaced approximately 10 feet apart. The root syétem
of the phytoremediation plants would facilitate in-situ biodegradation of site constituents.
During the growing season (seven months per year), the plants would remove groundwater
from the affected area. A recovery trench, as described below, would be included to intercept
groundwater flowing toward the river and to provide irrigation water for phytoremediation.
During periods when evapotranspiration is not sufficiently active, the trench would direct
excess water to the Wauna Mill wastewater treatment system. Based upon a preliminary
evaluation (Table 6), four to five acres of poplar trees planted at a 10-foot spacing could have
the capacity to evaporate all recovered groundwater (on an annual average basis) after the third
growing season. This approach would promote biodegradation of organic constituents year

round.
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6.3.2  Interceptor Trench and Irrigation System

Affected groundwater flowing toward the seep area would be intercepted by a trench similar to
that described above in Section 6.2.1. The interceptor trench would recover groundwater in the
same manner. The primary mode of operation for the interceptor trench would be to irrigate
the phytoremediation area. As the plants mature over the first three years, their water con-
sumption substantially increases, likely utilizing all recovered groundWater. An emitter or drip
type irrigation system would be used to minimize the potential for volatilization and drift
losses. The phytoremediation area would be graded to control the flow of irrigation and rain
water and contain it within the planted area. Site constituents present in irrigation water would
be returned to already affected areas with active biodegradation for ultimate destruction of the
constituents. The water levels within and adjacent to the phytoremediation area would require
monitoring to ensure that a proper groundwater gradient (toward the phytoremediation area) is
maintained and to prevent over-irrigation. During periods when groundwater recovery exceeds
irrigation needs, the excess water would be pumped to the Wauna Mill wastewater treatment

system.

6.3.3  Natural Attenuation/Phytoremediation

For this IRM alternative, the small volume of affected groundwater downgradient of the inter-
ceptor trench would be addressed several ways. Affected groundwater within this limited area
would be partially recovered by the interceptor trench, which would draw groundwater from
both sides of the trench. However, some affected groundwater within the downgradient area
may not be captured by the trench. This water would be addressed by a combination of phy-
toremediation and natural attenuation. A double row of trees would be placed upgradient from
the affected seep area and downgfadiént from the interceptor trench. The existing evergreen
trees in this area may be partially removed and replaced with trees such as poplars. However,
gvergreen trees would likely remain for aesthetics during the fall and winter months.

During the growing season (about seven months of the year), the trees would remove some
affected groundwater via evapotranspiration, further reducing the already small flow rate.
Additionally, the root system of the trees would provide a subsurface environment conducive to
biodegradation of groundwater constituents, further reducing the dlscharge of constituents. The
groundwater constituents in this area would be further attenuated by the natural procésses of
biodegradation, adsorption, dispersion, and dilution. The attenuated groundwater would con-
tinue to discharge to the Columbia River, but at a rate and at constituent concentrations mmuch

lower than under existing conditions.
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7.0 INTERIM MEASURE ALTERNATIVE EVALUATION CRITERIA

For this IRM alternatives evaluation, a limited set of criteria have been used. These criteria are
based upon Comprehensive Environmental Response, Cleanup, and Liability Act (CERCLA)
guidance for remedial investigations and feasibility studies (RI/FS). The full set of evaluation
criteria cited in the CERCLA RUFS guidance were not considered appropriate because the
selected IRM alternative will not be the final remedial measure for the Site. Further, since the
IRM will be a voluntary action, it will not be necessary to follow the public notification and

hearing process.

The IRM alternative evaluation criteria used for this evaluation are as follows:

o Implementability;

o Short-term effectiveness;

» Long-term effectiveness,

. Reduction of mobility, toxicity, and volume;

» Cost, including a consideration of capital, ‘ammal, and present value costs; and

» Overall protection of human health and the environment.

Each of these evaluation criteria is described in the following paragraphs. '

Implementability

Implementability addresses the ability to implement an alternative, technical factors involved in
‘implementation, and administrative issues. Considerations include the relative ease of installa-
tion (constructability) and technical feasibility of implementing the selected technologies at the
Site (including compatibility with Site features, accessibility of the area, etc.), administrative
feasibility of coordinating implementation of the alternative among various state and federal
agencies, and availability of the services and materials necessary to implement an alternative.

Short-Term Effectiveness

Shori-term effectiveness evaluates the alternative during construction and implementation until
remedial action objectives are achieved. Specific considerations include potential exposures to
the community, environment, and on-site workers during construction, and the relative time

" before remedial objectives are achieved. '
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Long-Term Effectiveness ' _

Long-term effectiveness addresses the protection of human health and the environment after the
remedial action objectives have been met. In evaluating alternatives for their Iong—tei'm effec-
tiveness, an analysis considers: the ability to perform intended functions, such as containment
or removal; the adequacy and reliability of Jong-term engineering or institutional controls; and
long-term performance, operation, and maintenance requirements.

Reduction of Mobility, Toxicity, and Volume

This criterion evaluates an alternative's ability to meet the statutory preference for permanent
treatment as a principal element of remediation. For each alternative, reduction of the mobility,
toxicity, and volume of impacted material is discussed. This criterion includes the permanence

of the remedy and the nature of residuals remaining after treatment.

Cost

This criterion considers the capital and operations/maintenance costs associated with imple-
menting an interim measure alternative. For this evaluation of alternative interim measures, a
qualitative cost evaluation has been used, based upon relative estimates of the implementation

cosis.

Overall Protection of Human Health and the Environment

This criterion summarizes the protectiveness of an alternative, discussing the extent to which it
mitigates short- and long-term potential exposure to concentrations of residual constituents,
protects human health during and after implementation, and achieves remedial objectives.

8.0 INTERIM MEASURE ALTERNATIVE EVALUATION

This section presents the evaluation of the three IRM alternatives described in Sections 6.1, 6.2,

and 6.3. For this evaluation, the alternatives are referred to as follows:

e Alternative 1: Low Permeability Containment Barrier (See Section 6.1) -
s Alternative 2: Groundwater Interceptor Trench ( See Section 6.2)

e Alternative 3: Phytoremediation with Groundwater Interéeption and Irrigation
(See Section 6.3)

1\Doc_Safe\o000s\915 1S Text.doc 16




SECMATRIX

The components of each IRM alternative were identified in Section 6. The criteria presented in
Section 7 were used to qualitatively evaluate the three IRM alternatives. Based on the results

of this evaluation, the preferred alternative is identified.

8.1 IMPLEMENTABILITY _

The implementability evaluation is summarized on Table 7. All three IRM alternatives are
readily implementable and constructable at this Site using standard construction equipment, -
material, and techniques. Alternative 3 has the lowest implementability rating because it
requires extensive construction and removes the largest land area from active use. Alternative
3 would also require a complete stormwater containment and management system due to irri- -
gation use of recovered groundwater, which would require careful management and mainte-

namnce.

82  SHORT-TERM EFFECTIVENESS

All three IRM alternatives would have an almost immediate effect on eliminating the discharge
of affected groundwater through the seeps, because they either contain (Alternative 1) or
remove (Alternatives 2 and 3) the affected groundwater upon completion of construction and
commissioning. Alternative 1 may generate more potentially affected soil than Alternatives 2
and 3, requiring appropriate management. Due to the magnitude of excavation associated with
Alternative 1, there would be some potential for exposure of construction workers to site con-
stituents. As noted previously, a small amount of affected groundwater may continue to seep to
the river after implementation of the IRM because none of the alternatives can be placed closer

than about 20 feet to the river bank. This seepage, however, is expected to be minimal.

The evaluation for short-term effectiveness for the three alternatives is summarized on Table 7.
Alternatives 2 and 3 rank higher than Alternative 1 due to the less invasive construction.

8.3 L.ONG-TERM EFFECTIVENESS

Table 7 presents the long-term effectiveness evaluation for the three IRM alternatives. Alter-
natives 1 and 3 have good long-term effectiveness based on their capability of passively con-
taining or removing site constituents in the long-term. Alternative 2 ranks lowest for long-term
-effectiveness due to reliance on active operation and maintenance. Alternative 1 ranks hi ghest
because it incorporates a constructed physical barrier to contain site constitnents, Alternative 1
will require short-term operation and maintenance as well as monitoring until the phytoreme-
diation system matures. Alternative 2 will require long-term monitoring and operation and
maintenance (O&M). Alternative 3 is expected to be effective in removing the contamination
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in the long-term, but continued effectiveness will depend on continued plant activity. Alterna-
tive 1 also addresses most of the affected areas of the Site, and is expected to be most compati-
ble with the long-term remedy. Long-term monitoring will be required to evaluate the per-

formance of all three alternatives.

8.4 REDUCTION IN MOBILITY, TOXICITY, AND VOLUME

Alternative 1 would contain site constituents by a physical barrier and it would reduce the
toxicity and volume of the affected groundwater by natural degradation processes and phy-
toremediation. The secondary treatment provided by the Wauna Mill wastewater treatment
facility would reduce the toxicity by destroying site constituents. Alternative 3 would reduce
the rnobility,'toxicity, and volume similar to Alternative 1 by reducing groundwater flow and
promoting natural degradation and attenuation of site constituents. However, Alternative 3
would be less effective than Alternative 1 in reducing constituent mobility. Alternative 1 ranks

highest for this criterion, as shown in Table 7.

8.5 CosT

The three IRM alternatives are evaluated qualitatively for cost (capital and operations/mainte-
nance) in Table 7. Alternative 1 has the highest construction cost due to construction of a
physical barrier, but it will have the lowest operation and maintenance cost. Alternative 2 will
have moderate installation cost with the highest long-term operations, maintenance, and moni-
toring cost. Alternative 3 is the least expensive to install and has a low to moderate long-term

monitoring cost.

8.6 OVERALL PROTECTION OF HUMAN HEALTH AND THE ENVIRONMENT

All three IRM alternatives are protective of human health and the environment. The evaluation
for this criterion is summarized on Table 7. Alternative 1 would be most protective of human
‘health and the environment. Source areas would be contained under this alternative and the
phytoremediation would reduce the mass and toxicity of site constituents. Alternative 1 would
be the least protective to the workers during installation becanse it would require excavation of
saturated soil from the barrier wall alignment and the groundwater' extraction trench, potentially
exposing workers to groundwater constituents. It should be noted, however, that well estab-
lished health and safety procedures are readily available to ensure that this work could be com-

pleted safely with minimal risk of exposure.

Alternative 2 would provide a moderate to low level of protection to human health and the
environment. The installation of the interceptor trench would potentially expose the workers
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during installation, but the excavation would be much smaller than that of Alternative 1. In the
long-term, pumping of the groundwater and the associated conveyance system has potential for
failure or damage, potentially causing exposure. Long-term protection for Alternative 2 also

depends upon continued operation and maintenance.

Alternative 3 would offer a moderate level of protection to human health and the environment.
The potential risks to workers during installation of the extraction trench would be the same as
for Alterpative 2. In the long-term, the irrigation of the groundwater could potentially expose
groundwater constituents to the air, possibly volatilizing some of the organic constituents. Due
to the low concentration of organic constituents in the groundwater, it is expected that irrigation
using Site groundwater would pose minimal risk to off-site personnel. Standard health and
safety procedures would be used to ensure minimal risk to site workers. This potential for
exposure could persist for several years, until natural degradation reduces the toxicity of the
extracted groundwater. Long-term protection for Alternative 3 would also require active
operation and maintenance to intercept groundwater and direct it to irrigation or wastewater -

treatment.

8.7 PREFERRED IRM ALTERNATIVE

Based upon the evaluation of the three IRM alternatives presented above, the preferred IRM
alternative to address the seeps is Alternative 1, the subsurface barrier wall groundwater man-
agement system that may include capping, a groundwater recovery trench, and/or phytoreme-
diation. This alternative requires the most extensive construction effort and has the highest
construction cost of the alternatives considered, but it also has the highest ranking for long-term
effectiveness and protectiveness. Through proper design of a cap and a phytoremediation sys-
tem, this alternative can be designed to be compatible with ongoing plant operations while
minimizing long term operation and maintenance, This IRM alternative also addresses the Site
~ source areas. It is proposed that Alternative 1 be implemented to control the groundwater seeps

for the former Koppers site.

9.0 INTERIM MEASURE IMPLEMENTATION PLAN

Additional development of the preferred IRM will be completed follwing acceptance of the
proposed approach by DEQ. Initially, the final barrier wall configuration must be determined,
as described in Section 6.1. This will require evaluation of the different potential configura-
tions and modeling effects on groundwater flow. A conceptual design repdrt will then be pre-
pared to document the results of the modeling effort and propose the appropriate barrier wall
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configuration for the IRM. The conceptual design report will be submitted to DEQ for review

and comment.

Work will commence on the final design for the low permeability barrier wall system after
DEQ acceptance of the conceptual design. As part of the design, additional site information
must be collected to confirm the continuity and depth to the aquitard and to identify any poten-
tial obstructions. This work will be completed as part of the IRM design.

A design-build approach is planned for impleméntation of the final IRM design. Engineering
will be completed to the extent needed to construct the subsurface barrier, phytoremediation
system, and groundwater recovery system. The plans and specifications will be sufficient to
describe and specify the work to be completed, but a full design package for competitive bid-
ding will not be prepared. The owner, engineer and construction contractor will work together
on the design package to ensure that all parties understand the project requirements and design.
The design package will be submitted to DEQ for review.

Permitting and regulatory issues will be addressed and resolved once the design package has
been completed. This work will be done in pa.rallel with DEQ review of the design package. It
may be necessary to perform a biological assessment if required by the National Marine Fish-
eries Service. Permits common for a subsurface comstruction project will also be obtained.
Upon acceptance of the design package by DEQ the final contracts for construction will be
negotiated so that construction may commence. It is expected that the interim measure will be
_constructed i Jaly 2004, a

10.0 INTERIM REMEDIAL MEASURE IMPLEMENTATION SCHEDULE

A preliminary schedule for implementation of the preferred JRM alternative has been prepared
and is presented in Figure 3. The schedule starts with submittal of this IRM alternatives
evaluation to DEQ and ends with submittal of an IRM implementation report. As shown on the
schedule, IRM construction can commence in the summer of 2004 provided that agency
reviews and approvals can be obtained in a timely manner. Delays in these approvals will
cause delays in completion of subsequent tasks. Based on the assumed approval times, it is
projected that the selected IRM altemative could be operational by mid-September 2004.

The schedule presented in Figure 3 is preliminary and is intended for planning purposes only.
A final schedule will be prepared and submitted to DEQ as part of the IRM design submittal

shown in the project schedule.

13Doc_Sef\S000:\015 I\FS Text.doc : 20




7Jo 1 98eg

20(T'[ SIqEL TUNEAMNIS |A\S0006\FRS 00avT

'SJUBUIUTBILION

Jo uoneprxo 2)2{di100 0) SUONRLUSOUOD nmi AJUSIoLINS UT BalE PRIOSYIE SUf) MOYSNOI) POINGLYSIP 5 N SUEPTXO
eSS “UO10BSE [ROIUIDYD YINOoIY} (S)[es pue ‘OFH 20D “§'9) spunoduwos snonsoutn Aj{e1ousd oyur paurgjsuen

pue aoe[d ut pa£o1)SIp o1e SYIRAIWERIUOD) 'BOIR G0INOS PJOdJJe S} Ul SUOKR[OS SNoanbe s8 PRYOILIr 018 SIUEPIKO [BONULY))

(rfou) syeueuemrsy  —
(*O%H pue PQ§e,]) JusSeaf s, uoyuie,  ~

UHOTIDPIX() [UIRHAY}

JUIUBALY,, NJIS-u}

*SIUSTIHSUOD JAJEMPUILOIS
3o uonepeaSepolq sjowold 03 Uk I121eMPUNOIT PAJIAYE J0BNXA 0} $221) JUISH PaIBAIO S1 JOLLR] JUSIpRISUMOp

BBy UONBIPIWRINIAYY —

‘[esodsip pue Juswean 1]
poduund s1 []am goey “Joyesmpunoid peyosyye 1de0151UL 0) BaIe 20mOS 5Y) WO JUSIpLISUMOp paoeld 31k S[[am UOLIRNX

S[[2 M, UOTIOBNXE 10JeMpUNOID)  —

"JOURT] S} JO IO 10 UL MO[] JTUIL] OF POSR 9 WeD SIUT] SUBIQUISWI S[qIXa],]
"Tesodsip pue jusunesn Joj padwnd I gousn) a1} Ut pajoa]jod arempunoln ‘edid sfeurerp v SuIe)od pue simod uonse[joo
0} padols st youan oy, “Jorempunocis pajoajye 1deosiul 0) BAIR 90INOS JO JUSIPLITHMOP PO[JLISE SI Yoten pej|y-[osrid v

WouerL oy -

puaULUINIIH0Y) JNDIPAE

“Jorueq apid yo5ys oy Jo Ayiqesunzad

ol sonpar o) synol Suipid o ur paoeyd s1 eueew Juljess v ‘BaIR Ppayoazje a3 Furdjrepun J10s syqesuwnad Mo]
& OJUI P2AQY pUE Bale PSJole punore spoyiewt Suraup ofid Suisn papreisw sajid 190ys onseyd 1o [sa1s [BUONU3AUOD)
© "JI0S 9AIJRU PUE 3)IUOIUL] JO SINIXTW € FUISn Pajonnsues 19111eq 90BLINSQNS [EUONUIATOY) e

(3D uIeou0d 10 SJUBLILIEIIOD JO pealds
IO UONEIFILI 2TPa 0} I9JEMPUNOIS I0/PUE [I0S PROSJIE JO SSUOZ 2)B[0SI 0 Pash 19111eq soumsqus Ajiqeatiiad mo

ISEIJ/[ANS — 911d 109S pPojEeg  »
oJIUOURE-[I0S — [[em AImM]S e

_um_hmm 20BIMSANS AJ[IqeauiIsd M0 ~—

{Aejoour3i0) souredIo QIOSqE 0} JO/pUR 10RJI00
386 weaa1d 01, | AepooueSio 1o jeaeid pue pues yym Surddeo oa:o.ﬂo:w "[1os pejoajfe Afrenusiod ypim 108300 Uewny
maA21d pue ‘Jrouni s30woid ‘UOHER[UI I9)eM 308JINS JIIT] 0} BOIR S91N0S SA0(E paoed Ionteq sovms Anjigeaunsd Mo

de) aurjaroys e

Aepp/mog .
neydsy o
Judden -

, FAUIDIN0) 021541

JUITUILIUAD T

‘ ‘paRorn
2 ]I UONENUSYE [RINEU YN0} SUIl J9AC [SAS] JUBNIIUEILOD UI S9SLaI0a(] "enuljuos [jim sdess oy Jo Supopuopy

UOIJENUI}Y [BIRJBN]

uondiiasaqg

ABojouyaay,

u03891() ‘BUNEM
a11g s1eddoy] 1awiog

NOILIRIDSHA AD0 TONHDIL
I A14VL




z30 g 98eg ) . , 204} | F19EL BUREM\IS 1 GS0006\UTS 200N

'punoil asoqe pajeiduwion Jusueal) 0] $13]21 US-XH

“1Ie 10 I3jesm “9'1 WNIPSW ISYIOUR 0] SIUBTIIIEIUOO JO JOJSUET) IO SJURUIIENION JO UOLONISAD SN0y 9o2]d-Ul SIIRUILILITOD JO [RAOLISI 3} O} SISYAI TIS-U]

. “ISLINT POIENTEAS JOU SIoM [[BM UIBSq PARIQIA PUR [[BA

¥Iw-ros ‘Fupnoid 3of se yons ‘sonbiuyosy sarsuadxa a1o ‘a3ey pajmesald uoneordde sup 107 941399739 2q pinoam ey} sonbIuyos] NONSNLLSU0D 3A103LS IS00 JS0W oYy A[UQ |

1S210N

*AVTIOBY JUOUNEBIY} I07EMS]SBM [ELOSTPUL ([ BUNEp SURSIKS 501 0 s51eyosIp 0Q PNOM IEMPUTIOLN) Anoegjuely -

JUIWIBDILY, JJEMPUNOLE) YIS-XT

“TdVN 2Y) uIejuced pue 9ZIigels 0) 2081INSgNS Y opul payoaln st noad uewe)) TdVN fo uvonvzgols
JUSIPEIE presul ue FunesIo “@ole 20MOS Al WO IS1EMPUNoIS 19B1Ys 0] PUER SUOZ J00I 21 UL ANANIE .
[eo130101q s10weId 0) BaIE 2IN0S 97} 1940 pajue|d a1e SUONIPUO 3)1S JO JUBIS[O) 2q O] PIIOI[OS 83558IT Jo/pue 52217, TONEBIPaWSY BOIY 90ITI0S  —
HonmIpa 1010y J

"Io)eM B1) 9)RISE O YOouaI 91 OJUl UMO[q 118 pue :
nonuboﬁmoEoﬁonuﬁumwuoﬂnwmon:owmma_uo«maoﬁomaﬁumumfuuso._.mﬁupooﬁaoﬁumuo.ﬂous_Bwo_ﬁﬁmn_mzoﬁb&‘ aoﬁuﬁ.owsmml

"SIISMIISUOD Jolempunold Jo uonepeidop

2INSU3 0] STHI) NONOE31 PUB ‘S)usinnu ‘usFAxo syenbape opiacid 1snw Jerrreq Surdiedsorq sy, ‘syueuiue)uod oruesio
speilop 0} A1anor (218010l sjoword o) IoEmpIMoId pejere Jo uc1Sel v dojeasp 03 1ejEmpunoIs Sy 0JUI PESIOY 81 1Ty
“JoleMpunold pajaae 3o Mol) oy jdesiajun 0} eaIe 00IN0S SY) JO JusIpeISumop pafreisul st sjjem Smdreds 1ie Jo Isireq s[lap sulsedsorg  —

HODIPItH2 101

uoydriasag , . AZojouyaa],

uo3aIiQ ‘eunep
a)g sroddosyy Jotno ]

NOILATIOSHA ADOTONHIOHAL
T HTdVL



7o | s8eg

2{qe) Jarem payoiad ur suoyemon)y
|242] 1312 [ELOSESS UBAIT
YoUaL] JJ0-1M3 SE SANIAMA SR ION

SjaAI[ 237EM JaMO] IR Alaanna)pe ;eado
10U ARl PUE YousY JOIND € Ul Sjuawaambal
W90 1yBig 9ABY ST[am JITEMpPUNOLD

0T AGRL TATMALS | SFUOORUES SO

Poambal AT SUIIoIIGTY

paumbai souensmTw Wis)-Suo

S[eLIAEW ple

afreyosip Joj sy uwad iim Suope 1uaudinba jeaonuasuos Jwsn pajuswardun Ajpeay = sllom
ReuulT | SSBIE PanLL] YHA u3AS paruswadw ag uR) e palinbal Jayempunold pajoenya Jo JUBUNEI], - sioqenda1 Aq peydasoe ‘ATojouysn) usAnlg e pasn A[Uiewmo) | NORIEHXT JSEAPUNOL) -
Doaaba] Aol] SUNOWUO -
S[3AT[ ILM [EUOSESS ISAO] IB UDAD PaRmboI S0UEUNWEW UD-TU0] - s[euew pue
uohoen¥Xe sempuncid smojje touen Jo Ipfus] = afreyasip a0y siruned ynm Juoje dmba [euopmasuoa Smsa pay [duws Ajpeay =
ey | “ssadoe paut)] iim uaaa pajusmardur aquUE) « pasnbal Jajempunold pajoenxa Jo JuUNe] - siojenal £q paydenae ‘ABojonyse; usaolg = pasn Ljuowitue;y [ousI] JFOAMY -
THINTHIOIHO ) JINDIPAF]
AHUBLNUTEW MC]
S5uaAN0a)a uuay Sup) poon
ojul jjea £23 03 Jareq Aunqeauiiad mof *pasn 5] uonaajod S[BHI9IBLI UOLIUIDD PUIE 15318
wesy | sapiaoxd 5pwag mopeq 1293 oI In0qe e 10K NS - Sfpoipes s53un ‘BoSenos 103 [RIuAeg « | suzodmnba peuonbaanoa Fuisn pauewsduy Lipesy - pasn Luowmo)y Did 1994S PRS-
BOUCLSIIIEIL MO ®
“BIIS SIR 1T 591000 $53UDARTSYYS WAl Suo] poor) .
sajrd 10058 opseld sivaeg sajgqes Jo yoe| 10 21qq01 JO UGIEIIPUS 0] *S3]qQOd JO IqgnL S[EMAJELT UOWRIOD PUE ansefd
Ry pue sake} Autiqeauntad mo) o3 yidsp mojjEys e Yua J10s 103 Jjqenas jou sapd sasys Had « | wuewdmba feuonuaauos Suisn pajuaudio) £lipeay e pas Luowuruoy 3]k 192Yg paTeag e
uu_._..wﬂuu—.-wm:.- Fotiy B
“ouyes ssauaAnal}a uua) Suol poon »
oqun frem Ao o) auzeq Ajjiqeawiad mop JOU ST I81eM 3115 SITEDIPUL BB "131BMPUnOIT S|BLIRBLY LOWLIGD PUE Iuoag-10g
ey | sep1aoad apesd molag 199F 0] WOGE IE JaKE IS = auies i sqnedwos jou 5| suoueyg  « | Juawdmbs jeuanuaancs Sursn pajustus)dun Appesy Pa5n AQuounioy iem Aangg .
Jaiueq Qipqeawiag mo]  —
Anouyyp UG]S0 15153 0] PSISNLSU0D o UET
ey aq & Ky auyfRi0ys Bunsixe a0 WAL » Sjgeawsadwl 10U 5T siopendar £q paidosse 'AT0[OUD) EIADL] w pasn Ljuounuoy deny sutppioys »
PaInba1 SoUELSIEal Wia-guo] e
des yoeasq ued sjewue Juymonng e uopen|yu) Funian 1of sAR0IYS AYAH -
uonenausd S[elI3yEW puB
dea yjeydse uen 1001 PUE UOREDISIP JEU) 0} pannbal jaana pog e | WHUAMDS [eU0RUSANGD Suisn parwawsdwr Ajipesd - ’ .
urely EaIE J0 350 parediopue mis a[q1EduIog S50 - oS04 1o _EEumc d . sioe|ndas £q padasos *ABojouyon) usA0L] = pasn Ajuounuoyy Aejo/08 -
(adea03s juamdmba
‘dunsjred “'3-2) ee1w paddes Jo asn payu] suaddng »
*S{ELISJELL LR
Juudinbs (enonuAues Juisn pauswadun Ajpesy
*eare 3o sasn patedronue Fuuoddng ~des
melay 30j pue uonoe wsm rof des appdoddy -pannbai soueusuens wrs-3n0 - Appgesnuad-pol 2 sjesss 01 Adojouyaa vaaoiy pasn Ljuowiwio)) yeydsy
Swmddepy -
IFUIDINe) 0SS T
JMnIEILe
mesey Paunbal UTONEIPIUIZ] SARDE ON o Pas AJuctuto) UCHERUORY [CAEN
JeUTUF/ATERY SHUINLTUC) IS IS SYIBAMEBI( [BIUN0] saanisod SIS Adejounad],
Ioyuamdngasa g .

o321 “BUnEM

S sieddoy Jeuog

SSINTALLYHAAN — ONINANIDS XO0TONHIIL

THATEVL




zjogalied

ek i |

gaaf

1], “2]Q8IptEN0Y S2150[0ULI3 T, UONELPaWIY [EIapa.]

220UDI)AY

OP°T AYVL BUATMALE _nﬁag_Eu._nmluan_.

‘puno1d sa04e P2131dwod JuSUNEAL O} SI3JR1 MIS-XT |
*(4E 10 13724 **3°1) WNIPALL I2(lOUR 0)

SUBLWEILOD JO I3)SUR1) 10 ﬂnmu_Em.Enu J0 uopRNSSP BRI SILRNUIEIIND JO [EAOWSI 31 0] S13JaL MG U] |

150N

ey

LMOTE U
pue Buo] aq [[Iw uoneszdo ue yons Jo uonRING

‘Fuuoyuow wial-5uo] snnbal i

esado pue jjmsul o} Aseg

pasn Afuomuio)) Anpege)f  —

SOONIPLOD [J08 SNGI0S  w
uonezyiqels TN 103 uaaoxdury o

5108
3118 3y3 Jo Snjew snolod FUy 01 INP dse) AP

2unojuow awos sanbas (i

JUINLEL, IJTMPURDIL) NJIS-XY

SNBSS GOEE)sH] JEUOTRIaARG,)
Td¥N Swznqownug B ss2Ua4n09gye

sz g | Aepchuoo 011nmE jo j0] e annba Ay plaopy « [ Ajermipemnu) sSUANISYA IUIJUGD ©) YROURHT « suuLep o) pannbar Ljqeqosd Sunssy Dologe] SALBAOUL] TIVN SO uoyozpgnig
519Z1| 18] Jo uoulppe sipoliad axmbat Avjy «
yoaerdde Jo ssauman
0y anp ajqeiiea 51 soupldeooe L10jEIndsy -
Joqupm Supinp sdass dn L1 o3 Juaouns ag uonejndod sseig WO jeunun 2uinmbal waysAs saisseq
PINCAL |COU02 O] |NRIPAY [RUOSEIE JI UISSU[] e 10/pue 3311 9510A1p yInoayy passaIppe og UE) SISWURMADS [RIQOIHN S| qBIGAR] Su)1e21a
mesy SUORIPUOD 2)S 0 PAIINS [|9M WS Saa1] “ | “Iulm Sunnp aAnospe ss3] UONBIPSWI0IAYL £q uonepeifiapoiq a3einooua ues samoz 100y sAneAOUL] | UOHEIPIWISY] B3y 2005 —
HONDIPIWUIIOIAY ]
$3aUDAN0a))a WHUIRW
151%2 Apeayje o0} paunbaa 1 Wap() SuoSuc pue sanoy e LIaoU0D JO SJUININSLCD SIUES10 SSZIPIXQ
suonrindod |eiqoronu a1qeins Je K|S9 S13] « Alanae exfoporg uaf4xo yo uonippe ySno1y; sassasoad
Wy | $SI00E pAWIL @IM UaAD pojtswiagdun 2q ue)  « | poddns o) pannbaa o AMu SUSINNY [BUONIPPY e | UonEPEIZapoIq Digolee Sulunaoo A]jEIraEL sasEALIL] Pasn AJUouUsIIO)) Youax), 2dwedg -
SEIURATIFAN)S MEmEw
15103 Apeatje 03 pannbai s1 720 SwoSuo pue sanoy e Wasu0s J0 SJUAmNSUes suedio satpIxg
suolye|ndod [erqosonu a[gens Jeyy A1 513] - Aanae [engojog uadAxo jo uonippe YFacnp sesszooad .
WIEIFY | "S5200U PRy Wilm K242 pasedwr 3 ue) e | Hoddns m pannbal aq Aew SIUANNU [BUCIUPPY  « | UelepeiTapolq siqosse Suplinssa K{[eingel sasealat] Ppasn Ajuounuoy s|ioA, Suidsedsolg -~
RogmpIuaIng
P3]j0au0d 100 )i sdaas UONERIXO 0] JOLIE J2JIMbe SH) UF J2YMT |2ABH 1D
1A BIQUIN|OD) O ;euESuead y3nony adegosip Aew sjeuefugnnod s520XT WIUNe ISR 1ejempunoid ut usewsy PUE SJUBPIXO0 JBL)0 U] S]qEIS A10W S Sjeuednewiag
30 331261 10f [2NUNOT » areusfuenusd oalsseoxs ssaueSoew paonpal pue srecedeeunad ssooxy - ‘apqissod $1 spunodwoa
Jus T Azw 0 [ENPISE: IlM SJI05 1eu=Ew ouedio 3a8Ie1-uoy SSZIPEXO OS[Y - o1uedio ja31e) Jo uonepIxo pidel pue 33R1GWOY M ARANEIY oeucBuniuay -

TAVN Y 2an0a4ie A1931 10N »
Anjgeisty ap1xo1ag e

“TOEPIXG PA|[01UOIUN PUE WIESIS
[ AROYHIP S50ES AR SROL0e pidey

[RLISTRUS SIS0 125 0e)-U0Y SSZIPHNO0 O]y

aprxolad aalssanxa “aprxouad jo Ajrpqess o) onp appusr 0 YNNI apgrssod st spunaduios
ARy JUMSUCD ALY F10503.0 JENPISAI A S[I0S & {-7) SHA 12mO0] 2 0AuDR1Ja O] 21uedzo 1288 JO LoNepIXo pidet pue et mat Aaane|ayg wededy suolal -
HONDPIX() [UIIYD
jusunEal] mis-ug
SWIEY BN HJGFUOSEDS U]
saap03[qo WeEne 03 YouIN JJo-ano aanbal Lep e yorcidde 3o sssuman
Jaueq 03 a1p 9[qeiea 51 soumdasoe Liojendsy - SIUSLITONATR [2]qOIONU a[quioaey Suigeaio
¥ SE RONEPRIFIPOIG SUOZ 1001 JO SSIUSANIRLID y3nous prdes 300 51 WOITBIPRWAI0IA J1 J91HEY £q uonepeidapoiq 2T21n00U UED SIUDZ J00Y
53UBYD PINOM SUGHZLIEA [EUOSESS JI TIEMAoUN) o [ ySnoJy 2e:Tjw A=l Waow0s 30 SIUAMNSLGTY “Jonuod
weey SUQIIPROD )5 0) PMIRS [[aa 1228 $2317, [ Jopua Suunp aanos)e sse) uonendsuenodeag o | ojpnespdy [puosess pajuul] 2p1A0AE UBD BIDLEIRG 2IL aapeacun] | Jaluleg uonerpawaiodyy  —
EUIHIHOIE oY 3 omoadg ang SRRQREN] (ERE0g SIS0 [T A30joULIIE
mmuamrdejasag

wo8a1() ‘eunem
o118 s1addoy] Jammo.g

SSHANTALLDHEALA ~ ONINITIIS ADOTONHIIAL

THTAVL




zj0 1 adeg

SOP°E IEL DURCALN] € 16 0005WWILSTI0VT

S[108 §ouaxn
Joqesodsipans-330 » neuad gy jesodsip
(varvsa) smiatons » uey pasodsip pus Juam pue Jusunesy sannh “Sudid
g -annsns Supnp sjjos Pl 24 ISU ISBAL ~aoe]dasjuawdinby o 3jgepieAe -a1 Youay wolj pala PuE [ar23 A [y
weRy SupngAuprin - HOyg | S550%a pUR S|BURR ¢ -punoif paoeyxsy e | IJUBUSUEW DlpOUS] = Afelsiawiwiosy + | -ADDDIIMEMPUNOIL) ¢ | -HOBQ PUE UOPBABINE = sy go-ang -
JHIETDINGD IRipA
sapuliaays
P15 Suaup-aoanp
uone] 10 Jakey Aigqeew
-JEsi [[BA Jusazd -1ad o] 3wkrapun
(vervsg) smparoyg - uaponnsues Jeue 10 13puy AP 511G3p o} 11} ySnony)
s Jaye Sjenpisar Pope.d S530X0 WDy I[E[IBAE J0 5[gqoed SN suan UALP [IBM DAL NSE|d/ONS
m=3y SuppngAupuy - noyg - ON jewnmpy - SpISB S[EOPISAI O+ uoyoadsug jensty, - &eawmwoy = | -onusqo asgpmsqug . uayy Buigouan-alg -« | 391 193G pejeag «
S599%3
Jojesodsip as-gQ [esodsip Supayuow
uop pue justnesl ‘Fuyp JAUApUNID) = JuIwImE} Jake] Aipgesuniad
(va/vsT) sutareys -onsuoo Suimp ade -ugy annbaz Lewr pue Suoyuow -UDd SANIAYYS 10§ Mo] o Aoy pue
SHUEIS 4 ~10)% JELESTRLI S535%9 YU WOL] PIAOLUBL |9A3] JAgeAL, = ajqejiear I1afe] Souyuos 1amof a)1LoUsq X ‘s]ios duuojung-Ieg
ey FuppngSuipen - Hoyg - fBupguaBmBes o | 59 150W 108 JO 408« vonoadsu jensip, = Aepiswwoy - OIm] pakan3q SN = | JEARIXD 03 Suyouday - Niep QMg e
1slueg Aiiqesuua Mo —
pautmbal jeaoidde
PieCg [01U0]) Justuzae)dal
‘WgI 103 sjqeydaoseun Anend) mavep « pue [esadsip
sanssy Sumaoad uwad gE aprauoneEl Sumnba: ‘muemmE)
J0 35MEdaQ DORAANS sdio) de poy  « [ Suo] K1aa 3q o1 Ljany UORINGsHoD ‘103 apuEda gum, suoplod IEIsut Kejo-ouedio 3o 21 0
oajoues AP e (ve/vsd)eulsioys « | ssecosd Swmpmuog e laye sjenpisal PAIRINIES U003 pape1a jo neday » 3]qepieat oy inounp 90 AR+ | .0 £q ulepapun |saesd
syeutrig juad Smpeiry « Buog . ON femmip - pnos Kejo-o1m3ag uopaadsug [ensty, e A[[eiuoy)  » | ssucuaiuiewy saanbay e] pue pues Jo 7] 0 6 o depy sumjzoys -
J0RIIRS
UCNITHSH0D [euaEW adrusip wreo Surmoimg popetd anoge 1ake]
lage speapisal Paprid 5530%8 WOl saopasq jo nuday alqeieae [ewuE Jo noisoag  + | deogqios Aujgeauad
ey Mwag Smpessy - - NP » ON TRWIUIN - OPISE [ENPISRI 0N + uonoadsu |ensis » Apeiorewnuny)  » | gouenauper sannbay MO E1 9 . ded Aeot08 =
" 38 BN
ue Surpuadap waw
-aA0adwy 3o8)IRSqNS
peau ey "uoleu
~;quiod Appigeaunad
. Ap3uans 3003
uonsNLSUoD JGEST amsu2 0 udisap
sjuLiag 104® SIEnplsar Ppape1d ssaoxa woy’ sanoualq Jo nedsy o a|qefiear a1f Teak-07 Kmaudoad 1o wsAs
ure)ay SupyngMupug . voyg .- ON RUsp « IPISE S|ENPISAION * uopoadsuy fensip ¢ Aerssuwnuer) | ooy peudissp squey o | geqdse yogy 600,09 . depfeydsy e
Smddey -
THITTIDIHO OISt
JUIUUIENn)
P IO SUGTIENDI] Juionuow
ey duoN - Juoy ELLTS g U » | aempunoid sporad = s oN - Eaupa oN = | mEempunosd mpolag . ronTOUY [EAEN
deunmy sjeacaddy Q) dnueary Suypuey pIanpelg [Enpisay AIUTHIJUIET] Anpgepeay suonBIIry sjuonodwo) - ASo[ougay
mpsroy /snuiag PAEWNSHE Brng 7 uopesad(y

uoFap ‘BunE A
Aey sieddory eunog
ALITIEVINTAWITIAL - ONINTTIDS AD0TONHOIL

E£ATIVL




r30 7 38eg

20p'f 9JqEL KURCANI S16 D06\ LS 900

-ajgeoyjdde j0u = /N

*puncid aaoqe pay=idutes Jusunean 0] S19591 WIS-Xg
‘(1 10 Jayem “31) WINIPALN J3LFOUE O} SIUBUNUEILOY JO JAJSURY 10 SIREWIWEIUOD J0 UONINASAP [SNOA]) STUBLIWRIUCS JG [BAOUI2I 213 ©) 512JaT MS-U|
‘wapss | UOjR Bjdwexyg

sreak 7<= Suey §1804 7 - 1 = WNIpay sk | o) Qo [ =Uoys YHuGtl (> = SIRIPSWWY  :3AN03{Q0 JIRSEDIA WHANE ST UeNE 0) Swy patewnsa oy) st own | dawesry |
15390N
19ysuen aapdues o
Ayiany 20851 e 3q jonyg 10 Anjisey juejd
Nuad pamatisl g pamwad SFGIN suonerado £njroey o1 £[a%3] 10u A3y [esadsip o wasds
weay saueme|e SIAAN - SVIN QUON « woy spryosotg  + uf PIPRIN W40 AGERAY - nmpd 3o Lnoedesy wsunean woy Sumdig . Anowg wep -
IR, IITMPUNTID | RISXH
ajqeidassein <1 sdaas e ey - Ao UIeyasun 330E)
ssappe o sy 3uoT s | (y@sysd)suisiogg $aan03[q0 uEne ajejUnOSe wnundo 10§ patnbas nowos -daoae f101enB8ay] < | eaue 321n0s s9a0 s3un
£Z3ojouon SHUISg o) papa3u ASojoigoay -01q 0} pajoadxs jou 2q Aew 19zn1Rg - 10U ‘3[qE]ieAR 1ayu1m Ul Mof 2q Aetu ~tles 2213 0 533 Jo uchelpswsy
PUOJE-pUEls UB SB Sleutunyy Supimg/Suprin - JPUCIppY Jucy « ey Jea] + | SIDMPSDOD —SUOH - wojoadsu) [Ensiy - Leprwwoy - Jonuwos onesphyy = | opioagau e jo Sunuelg . B3y 23108 —
RONmPIHIICIA T
Fufno]
[8]q oI 01 dnp .
pasodsip aq jsmu asuBuUEW ds1poad [9ABIS pie
Jzem Joawdojaaap annbai jim wasdg Surdid jo Juawaord
(VE/VST) swpaioqs « pue sTupna UG ¢ SSAUIALOIYD NBNS aouTUAWEW PUE UDRAEIXD
Sniag BAPOIIR -uomap o} papaau 2IQE[IEAR puE suopwade yInodty v Ul
may JupngAuprg - Suo auaN . 51 JSLUEQ JI SUON = 20 Jita Sunojiopy Aezsmmoy . Suofuo saunbay -JE3)] JO UONE[RISU] = Youar] sdswedg —
pasodsip aq 1smu
Jspm jiadojaaag -
pomiauad Fuynog (s20pa 10
s10poysiodea ag Apwt s1apa [e1qauoIy E. anp siodeA} SIIAMINSUOD
10} jehuacd e 10 s10deA UBMUSIO] + | gayenzurew oipousd ans Jupzynejoa [eaR1d pue
paumbar aanaagye annbad |jta wWasks 10 [plmang Fuydyd o Jswaoeyd
aoueuaEar Fuzoduo (varvsa) suzogg = s1 BmTredsolq *S5URANOAYS AIENS asueuauRW DUE UOBABIXD
pue swp dnoeajo S0 e oTIRTIEY: J1 sjusmnsLed ~UOWAP 0 papastl a|qzjIeAR pue suoneado ySnoay} ease Jusw
Spemung Sujpymg/Zuipery - duog suop - JeTEMpUNOIT ON] o 2q fjta Suyaonuop AEpiawuneg . SmoSuo saxnbay -3 JO UOnEjERISU] ~ [ Supliedsorg -
nonpIpAII0IT
JUSUIEIAT, OEIS-UL
Tey
Jea) Jo JuawaTeueiy Jayunm
saanaafgo (1L BEEY - 1mosd Founp 2an0am30 e81E pADa)Ie
(vgrysg) suwpaoyg - - UIENE 0} PO Ilemumsse wnumdo 1a) pannbar UGURUCD $53] ag £ewa Ioureg Jo 38pa Jumpesd
Jap3o0 30 asn aaynbas -0lq 0) pajoadxa jou 2q Aew JazI|Isg 10U ‘a|qE[IEAR UIE1EOUN SIUE) ~uaop Fuoje saaxn 1a1ueg
ey . Aep wRipap IR} Jea] « | sjuamnsuo -~ ouoN uenaadsut jensip Aemmawmwo)y - -dadoe fiojemday jo 1atueq g jo Sunuelg - uaneIpawsIniAld —
aysumiryg seacaddy (), dnusa) Iuppuey » pasnpory [enpssy NTUIIMEEA Aypqeneay snogTymny suauodwo’) ASorouyos.L
ey /g paRInsy adring 7 uopeRdg
uoFaIy ‘euneps,

Ly siaddosy sewmoy
ALTHEVINIWATINI - ONINTFTIIS ADOTONHIHL

£A19VL




TABLE 4

TECHNOLOGY SCREENING - COST
Former Koppers Facility
Wauna, Oregon

Technology Unit Cost Retain/Eliminate
Natural Attenuation Low Retain
Confainment
Physical Containment
— Capping
» Agphalt Cap Moderate/High Retain—~  more expensive asphalt cap
may be more compatible
with future mill use than
cheaper soil/clay cap
« Soil/Clay Cap Moderate Retain
- Low Penneabiiity Barrier
+ Slurry Wall: Soil Bentonite Moderate Retain
» Sealed Sheet Pile Wall: High Eliminate - more expensive than
Plastic/Steel soil/bentonite with no
performance benefit
Hydraulic Containment
—  Cut-off Trench Moderate Retain
— Phytoremediation Barrier ' : Low Retain
In-Situ Groundwater Treatment
Bioremediation
—  Sparge Trench . Moderate Retain
Phytoremediation
~  Source Area Remediation Moderate Retain
Ex-situ Groundwater Treatment
—  Plant Facility Low Retain
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TABLE 5

CONTAINMENT AREA WATER BALANCE ESTIMATE
Former Koppers Site
Wauna, Oregon

Annual
Average Flow
Ttem {gpm)
Aquitard Flow' 0.09
Barrier Wall Flow? 0.004
Surface Water Infiltration® 33
TOTAL 34

Notes:

! Based on aquitard hydraulic conductivity of 1 0x10°% em/sec,
en upward gradient of 0.17, and a thickness of 10 feet.

? Based on a barrier wall hydraulic conductivity of 1.0x10°¢
cmi/sec, a gradient of 0.33, and a wall thickness of 3 feet.

3 Based on a contained area of 5.5 acres, an annual rainfall of
57.5 inches per year, and assuming that 18.4% of rainfall
infiltrates into natural soil.

1:\Doc_Safe\d000s\9151\Wauna Table 5.Doc




8)%°9 J]qBL PUNEM\TS | GASO00GVIES 90Q T

gt . Lo ¥
§'1 9°0 £
cL'0 £0 4
: 0 IV'1 182X
Te 10 ‘ol1s] v Aq el uepdp (ox0e Iod ssox; ggp Jo Kursusp) Suroeds j00] (] X 100J (] U0 paseq ‘aloe O'f =V
op wsisAg e Jo uogenieaq :seai], rejdod puqdyy Suisny | soems punoid Jo eere yum tod eoie Jee| parewnixoldde onroads-afe s1 xapu] BAlY JRo] = V]
amde) rsempunoln, (1007) #01-,L8 "dd ‘1 "ON “¢ ‘[OA {o8wjuv01ad & sE) 10)08] UonEOIdnNUI 25N I9YRM JUspUsdap-o8e ‘ofroads Jejdod prigdy = g
“UONEIPSUAI0ALJ JO [RIINO] [BUOHBUISIU] WOL] [JA o (vVXrvD{e)ora) =1A
‘ydesor 1§ ‘s1eamfuy eINOLSY Jo 4191008 UBDLIAUIY a1eym ‘exoe ('] Jod (p/1ed) Aep 1od suo[[ed w1 pasn Jajem JO SWUMOA [€)0) PajR[NOE]) "
(0007) $1z-607 "dd ‘vonenbs uonendsuenodeas - "T00T ‘1€ Bquiece(
S0URIJAL PIEPURIS S DSV [ZV XHL0YJ “W9T — Uiy 01 861 ‘1 Ay woyy prooar A[rep uo paseq (£p91SE) uoSeI( ‘oruesyel)y woy uoneydpeld g
1quBAcN ‘umisoduwiAS [eIUUL0a(] iy 911 JO STUIPSa00I] - Aep red 309 = p/J yauour 1od SaYOUI = QUI/UL  "I9GOJO0-PI
‘nisoduAg noneS1Ly [BUOHEN “T8 10 ISeM 'V ySnomy Judy woly uesess FUIM0ID “AS[[EA SNSWEIILM 91 uf sdo1) PIeyoI) 107 ANSIDARIY
:S00URIRYeY ¥ 918)S HodaI10) Aq peapodal se (o] H) uonendsuenodeaq 20uaiajey 28eleay A[IUOIN 1
o 0 0 ‘ 0 TLL'S 269T0°0 69°6 000000 0 Jaquradac]
0 0 0 0 996°L PHr20'0 088 0000070 0 I3QUIBAGN
90¢'s . 1L6°] £oF SL1 611% ¥9TI0°¢ SSY TLO0O'0 T 19G0a100
80E°E1 6881 (444l SEy 8761 76500°0 £1'C £9910°0 9 Jequisidag
860°91 Pi6'c 8LY'T 9zs 156 TR0 £0'1 210z0°0 S'L s8Ny
86091 P16'C 8LYT 9zs 199 £0200°0 £L°0 910200 gL Ajng
$98°T1 9TLY 181°1 0Z¥ 119°1 670070 8L'1 11910°0 86 Sunf
¥69°9 VA LA 119 L1T 062°C £0L00°0 £6°C ££800°0 't ARl -
Spe'e LEOT 606 181 6¥S'E 680100 76'€C #6900°0 €T judy
0 0 0 0 619°S £LLIBO 9 00000°0 0 YOIy
0 0 0 0 1029 | £0610°0 89 00000°0 0 Atenigag
0 0 0 0 omm“wu £5ST0°0 616 000000 0 Atenuef
V/p/Ies V/P/E3 V/P/ies V/P/Ie3 V/p/1e3 Py (owsyuy) (pAp) (ow/uy) | ypuopy
A IA IA 1A N=oﬁ_ﬁ=n_ou.ﬂ {180
Faeax L ABK RALLYY AELE LA K |

uofa1() ‘eunepy
Anroeq sraddoyy xowro,y
STTYIL 9V IdOd dRIEAH 04 HSN YALVM GALVINLLSHE TVLOL
ANV ‘NOILVLIdIDHUd ‘NOLLVIIISNVILOdVAT

9HIdVL



20p°/ QBT BUMBAMNISI G\S0006\F2S 2001y ]

SIBIIPOW SJRISPOIN 2NeIPON 9)BI9POIN 31 9JeIapON I
M0] M0 407 4077 USIH UEL ) [4
sy YSIH 4SIH ySIy eeIspOy a1eISPOIy I
o101 150 JWNJOA pue SSAUAANIIH SSAUAATIIAIH Anqe AATIRUIANY
[[BI3A0) ‘Bypixo ], “ANnqoIn W -3uoT DLXd [ -}1048 syuama(dwy
Jo wononpay

vo8a10) ‘eunepy
ong sraddo[ euiog

NOILVA'TVAH SHALLVNYALTV JAFI

LATAVL




E0a0QIAPOX 16020.E19] 2,32 (W

SCALE INFEET oI e S S R Dzed Restriction

A [ 1 Loased Property

APPROXIMATE VERTICAL SCALE

rmis\_fig_02.ai {2003-07-30, 15:10)

k_B\03_0730.

s\910009151\tas!

Figure 2
Location of Historical Operations (2/1/61)
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Appendix A

Relevant Figures from the Rl Report
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Julie Raming, Georgia Pacific LLC

From Miao Zhang, P.E. cc Stu Brown, Bridgewater
Chin Man Mok, P.E. Project File
Larry McGaughey, P.E.

Tel (206) 342-1760

Fax (206) 342-1761

Date June 27, 2008

Subject Hydrogeologic Modeling Report
Former Koppers Facility
Wauna, Oregon

1.0 INTRODUCTION

This report presents the groundwater modeling performed to support evaluation of remedial
action alternatives as part of the Feasibility Study (FS), for the Former Koppers Facility in
Wauna, Oregon (the site). AMEC Geomatrix, Inc. (AMEC; formerly Geomatrix Consultants,
Inc.) developed a numerical groundwater flow model (Wauna Model) for the modeling presented
in this report. This work was performed on behalf of Beazer East, Inc. (Beazer), and Georgia
Pacific LLC (GP). A description of the site, including the location and history, is presented in the
FS report. The Wauna Model was developed in 2004 as a tool for the final design of the Interim
Remedial Measure (IRM) that was implemented in 2004/2005 to address seepage of
groundwater from a perched water-bearing zone at the site into the Columbia River. The IRM,
which consists of a low-permeability subsurface barrier, an aeration treatment trench, and a
network of monitoring wells and piezometers, was constructed in 2004/2005 and became fully
operational in February 2005.

The site hydrogeologic and environmental conditions, the computer codes, the design of the
Wauna Model, and initial model calibration were presented in Appendix C of the Revised IRM
Design Report (Geomatrix, 2004) and are therefore not repeated here. The modeling
summarized in this report was performed to assess the remedial action alternatives addressed
in the FS report. The design concepts for the remedial action alternatives are presented in the
FS report and are not repeated here.

Directions referenced in this report are to the Mill coordinate system (i.e., plant north) rather
than true directions. Plant north is rotated approximately 45° clockwise from true north.

2.0 OBJECTIVES

The overall objective of the groundwater modeling is to support development and evaluation of
remedial action alternatives for the site. Specific objectives include:

1. Verify the calibrated groundwater model using hydrologic data collected after
construction of the IRM, so that the model accurately reflects existing conditions at
the site; and

AMEC Geomatrix, Inc.

600 University Street, Suite 1020
Seattle, WA

USA 98101-4107

Tel (206) 342-1760 -
Fax (206) 342-1761 AMEC Geomatrix
WWW.amngeOmatrlenC.COm
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2. Evaluate the effects of the remedial action alternatives on groundwater flow at the
site.

3.0 APPROACH

The groundwater flow model developed for design of the IRM was used as a starting point
(Geomatrix, 2004). This model had been developed and calibrated to site conditions as they
existed prior to construction of the IRM. To support the FS, the model was first updated to
represent the as-built subsurface barrier alignment and surface paving conditions following IRM
construction (Geomatrix, 2006). Second, the model was verified by comparing the simulated
heads to the observed heads for the period of January 2005 to March 2008 using the rainfall
data recorded during this period. After verifying that the model accurately simulates current
conditions, the model was used to evaluate the hydrologic impact and particle travel times for
the following alternatives:

o Alternative GW1: Maintain the existing IRM configuration, including subsurface
barrier and aeration treatment trench;

e Alternative GW3: Retain the existing IRM, but extend the eastern leg of the
subsurface barrier wall from the southeastern corner to the low-permeability layer
along the drainage ditch to the south of the IRM area.

The hydrologic impacts of these two alternatives were assessed by evaluating (1) the minimum
distance between ground surface and water table (freeboard); and (2) estimated travel time for
particles released on the site before they arrive at the Columbia River.

4.0 MODELING TOOLS AND MODEL DESIGN

The Wauna Model utilizes the 1996 version of MODFLOW, a modular finite-difference computer
code developed by the United States Geological Survey (Harbaugh and McDonald, 1996).
Groundwater flow paths were calculated using the particle tracking code MODPATH,

Version 3.2 (Pollock, 1994). Groundwater Vistas (Version 5.19, Environmental Simulations,
Inc., Reinholds, Pennsylvania), a commercially available graphical user interface (GUI), was
utilized as a pre- and post-processor to prepare MODFLOW and MODPATH data files and
evaluate simulation results.

The model design is described in detail in Appendix C of the Revised IRM Design Report
(Geomatrix, 2004). Important aspects of the model design as described in the design report are
summarized below.

e The model domain covers an area of approximately 640 feet by 2,960 feet and
consists of 155 rows and 32 columns. The model consists of one layer representing
the entire depth of the perched water-bearing zone. The layer bottom elevation was
set at a uniform elevation of +1 foot. Current topographic data were incorporated
into the model using the DRAIN package of MODFLOW. The model domain is
oriented parallel to the Columbia River. The model is bounded by the Columbia

J:\9151.001 Wauna\022\Hydrogeologic Modeling Report_Sx.doc
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River to the north, the drainage ditch/Crawford Creek Slough to the south, and
Crawford Creek to the west.

e The Columbia River at the north boundary of the model domain and Crawford Creek
at the western boundary of the model domain were simulated using the RIVER
package of MODFLOW. A no-flow boundary condition was assigned to the southern
boundary of the model, along the drainage ditch/slough.

e The perched groundwater zone was simulated as an unconfined unit with uniform
hydraulic parameters (hydraulic conductivity, specific yield, and porosity). The
calibrated hydraulic conductivity was 55 feet/day (1.94 x 10 centimeters per second
[cm/sec]), and the specific yield was 0.2. The effective porosity in the model was
0.25.

¢ The model domain was divided into five different net recharge zones to represent
areas with different precipitation recharge potential: (1) paved areas, (2) unpaved
areas, (3) a high-recharge area south of the existing cap, (4) building areas, and
(5) semi-paved areas with roads. The net recharge rate is equal to the infiltration
rate minus the evapotranspiration (ET) rate. The infiltration rate for each area was
estimated as a fraction of the precipitation. Historical precipitation data collected
from 1948 to 2003 at the Clatskanie weather station were used in model calibration.
The ET rate used for modeling was assumed to be a fraction of the reference ET
rate. The maximum ET rate reported by Oregon State University for orchard crops in
the Willamette Valley was used as the reference ET rate. The infiltration and ET
fractions appropriate to the site were estimated through model calibration, as
presented in Appendix C of the Revised IRM Design Report (Geomatrix, 2004).

5.0 VERIFICATION OF MODEL CALIBRATION

When the groundwater model was developed during design of the IRM, the model was
calibrated using water level data collected before construction of the IRM components.
Therefore, it was necessary to assess how well the model could simulate groundwater flow
under current conditions following construction of the IRM (Geomatrix, 2006).

5.1 Verification Approach

The overall verification approach used was to run the model with the existing IRM components
and surface features for the period from January 2005 to March 2008 and then to compare the
simulated heads with the measured potentiometric heads. Groundwater heads have been
measured regularly since the IRM became operational in February 2005 (AMEC, 2008). The
verification run consists of two simulation periods: (1) the pre-IRM period from 1998 to 2004 and
(2) the post-IRM period from 2005 to 2008. The model was run without the IRM components to
obtain an initial potentiometric head condition for simulation of groundwater conditions with the
IRM components in place.

J:\9151.001 Wauna\022\Hydrogeologic Modeling Report_Sx.doc
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First, the pre-IRM model was run under pseudo-steady-state conditions using the averaged
historical precipitation between 1949 through 2007. The resulting potentiometric head results
were subsequently used as the initial potentiometric heads for the subsequent, transient
simulation using monthly average precipitation data collected at Clatskanie for the period of
January 1998 through December 2004. The month-to-month variation of both precipitation and
ET was accounted for in the transient simulation. The transient model has 84 stress periods,
each of which corresponds to 1 month.

Finally, the as-built subsurface barrier alignment was added to the groundwater flow model.

The simulated heads at the end of December 2004 were used as the initial potentiometric heads
for the simulation with the IRM components included. The current surface conditions (paved
versus unpaved surfaces) were also incorporated into the model with the IRM. The barrier wall
configuration and surface paving conditions were taken from the IRM as-built report

(Geomatrix, 2006). The post-IRM model was run in a transient mode using precipitation data
measured at Clatskanie from January 2005 to March 2008. The month-to-month variation of
precipitation and ET was accounted for in the transient simulations. The transient model has 39
stress periods, each of which corresponds to 1 month. The simulated heads for the verification
targets were obtained from the simulation output and compared to the measured heads at those
targets.

5.2 Verification Targets

Verification of the groundwater flow model calibration was performed by comparing simulated
heads with the observed groundwater level data at 20 monitoring wells. The 20 target
monitoring wells are divided into five groups.

e Wells ATT-01, ATT-02, ATT-03, ATT-04, and PMW-7 are located west of the
aeration treatment trench.

e Wells ATT-05, ATT-06, ATT-10, PMW-13, and SBW-10 are located immediately to
the east of the aeration treatment trench, inside the area partially enclosed by the
barrier wall.

e Wells PMW-2, PMW-6, and SBW-02 are located within the central portion of the area
enclosed by the subsurface barrier;

o Wells PMW-05, SBW-04, and SBWO06 are located just inside the barrier wall, near
the southeastern, northeastern, and eastern legs of the subsurface barrier,
respectively.

¢ Wells SBW-03, SBW-05, SBW-07, and SBW-08 are located to the east and outside
of the area enclosed by the subsurface barrier.

Groundwater elevation data recorded at the following times were used for model verification:

1. Approximately monthly data from February 2005 through January 2006 (February 2,
2005; March 22, 2005; April 15, 2005; May 15, 2005; June 22, 2005; July 8, 2005;

J:\9151.001 Wauna\022\Hydrogeologic Modeling Report_Sx.doc
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August 22, 2005; October 1, 2005; October 22, 2005; November 15, 2005;
December 15, 2005; and January 22, 2006).

2. Approximately quarterly data from February 2006 through November 2007 (March 1,
2006; April 8, 2006; April 15, 2006; July 22, 2006; October 27, 2006; January 26,
2007; June 28, 2007; August 16, 2007; and November 1, 2007).

3. Monthly data from January 2008 through March 2008 (January 17, 2008; February 7,
2008; and March 14, 2008).

Groundwater level data were taken from the Semiannual Monitoring Report for the first half of
2008 (AMEC, 2008).

5.3 Verification Results and Conclusions

Figures 1 through 5 compare the simulated hydrographs for the target wells with the observed
groundwater level data. Figure 6 is a scatter plot comparing the simulated and observed heads
for the verification targets. The average difference between the simulated and observed water
levels is 0.09 feet. The standard deviation of the difference is 0.45 feet (approximately 5%
error). The verification results are considered acceptable. These results demonstrated that
although the groundwater flow model was calibrated using hydrologic data from the site prior to
construction of the IRM components, the model satisfactorily predicted the post-IRM hydrologic
conditions.

6.0 PREDICTIVE SIMULATIONS FOR EVALUATION OF ALTERNATIVES

The groundwater flow model including the IRM components was used to evaluate the hydrologic
impacts of the following two remedial action alternatives:

1. Alternative GW1 — Maintain the existing IRM configuration, which consists of the
subsurface barrier and the aeration treatment trench.

2. Alternative GW3 — Maintain the existing IRM, but extend the eastern leg of the
subsurface barrier from the southeast corner to the silt layer adjoining the drainage
ditch. Extending the subsurface barrier to the silt layer effectively closes the
groundwater flow to the east of the capped area through the existing “gap” between
the subsurface barrier and the drainage ditch. This alternative was simulated in the
model by establishing a barrier wall along the entire east side of the enclosed area.

The two alternatives are described in detail in the FS report.

6.1 Modeling Approach

For evaluation of each alternative, the model was run in two steps. In the first step, a steady-
state simulation was performed using the average precipitation based on measured historical
precipitation at Clatskanie from 1949 to 2007. The resulting, simulated groundwater elevations
were used as the initial potentiometric heads for the subsequent transient model simulation in
the second step. In the second step two simulations were completed: (1) a 5-year transient

J:\9151.001 Wauna\022\Hydrogeologic Modeling Report_Sx.doc
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simulation to assess the depth to groundwater for the remedial action alternatives; and (2) a
30-year transient simulation to assess particle tracking from locations within the IRM area. Both
simulations were based on long-term average monthly precipitation data measured at
Clatskanie through December 2007. The transient model simulations had one stress period per
month (i.e., 60 stress periods for the 5-year simulation and 360 stress periods for the 30-year
simulation). Month-to-month variations in precipitation and ET were accounted for in the model
simulations.

Following the transient simulation for each alternative, the following modeled results were
obtained for evaluation of the hydrologic impacts:

1. The minimum depth to perched groundwater within the area enclosed by the
subsurface barrier;

2. Particle travel times from within the area enclosed by the subsurface barrier to the
Columbia River, as estimated using MODPATH.

6.2 Analysis Results

The minimum depth to perched groundwater under the average precipitation scenario for
Alternatives GW1 and GW3 are shown on Figures 7 and 8, respectively. The minimum depth to
perched groundwater is approximately 0.5 ft for both alternatives. Increases in groundwater
level under Alternative GW3 were predicted to occur only in the vicinity of the extended
subsurface barrier. These results suggest that preventing flow to the east by extending the
subsurface barrier to the drainage ditch will not cause significant rises in water level within the
IRM area.

The groundwater flow paths and particle travel times are shown on Figures 9 and 10 for
Alternatives GW1 and GW3, respectively. The results show that establishing a barrier wall
along the entire east side of the enclosed area by extending the barrier to the drainage ditch will
not substantially reduce the particle travel times from the release locations within the IRM area
to the Columbia River.

7.0 REFERENCES

AMEC (AMEC Geomatrix, Inc.), 2008, Semiannual Report, Groundwater Seeps Interim
Remedial Measure: Prepared for Beazer East, Inc., and Georgia Pacific Corporation,
June.

Geomatrix (Geomatrix Consultants, Inc.), 2006, Groundwater Seeps Interim Remedial Measure
Revised Construction Report: Prepared for Beazer East, Inc., June.

Geomatrix, 2004, Revised IRM Design Report, Former Koppers Facility, Wauna, Oregon,
July 26.
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Harbaugh, A.W., and McDonald, M.G., 1996, User’s documentation for MODFLOW-96, an
update to the U.S. Geological Survey Modular Finite-Difference Ground-Water Flow
Model: U.S. Geological Survey Open-File Report 96-485, 63 p.

Pollock, D.W., 1994, User's Guide for MODPATH/MODPATH-PLOT, Version 3: A particle
tracking post-processing package for MODFLOW, the U.S. Geological Survey finite-
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Attachments: Table 1
Figure 1
Figure 2
Figure 3
Figure 4
Figure 5

Figure 6
Figure 7

Figure 8
Figure 9

Figure 10

Precipitation and Evapotranspiration Values for the Historical
Average

Comparison of Simulated and Observed Groundwater Levels at
Verification Targets West of Aeration Treatment Trench

Comparison of Simulated and Observed Groundwater Levels at
Verification Targets East of Aeration Treatment Trench

Comparison of Simulated and Observed Groundwater Levels at
Verification Targets Within Central Portion of Enclosed IRM Area

Comparison of Simulated and Observed Groundwater Levels at
Verification Targets Within Eastern Portion of Enclosed IRM Area

Comparison of Simulated and Observed Groundwater Levels at
Exterior Verification Targets East of Subsurface Barrier

Comparison of Simulated and Observed Verification Targets

Minimum Depth to Water Under Average Precipitation Scenario
Alternative GW1 — Current IRM Configuration

Minimum Depth to Water Alternative GW3 — Extending Subsurface
Barrier to Crawford Creek Slough

Groundwater Flow Paths Under Average Precipitation Scenario
Alternative GW1 — Current IRM Configurations

Groundwater Flow Paths Under Average Precipitation Scenario
Alternative GW3 — Extending Subsurface Barrier to Crawford Creek
Slough

J:\9151.001 Wauna\022\Hydrogeologic Modeling Report_Sx.doc



amec”

TABLES




ame

TABLE 1

PRECIPITATION AND EVAPOTRANSPIRATION VALUES
Former Koppers Facility
Wauna, Oregon

Historical Average Precipitation Evapotranspiration for Orchard Crops

Month (feet/month)* (feet/month)?
January 0.76 0.00
February 0.55 0.00
March 0.52 0.00
April 0.32 0.21
May 0.21 0.26
June 0.15 0.48
July 0.06 0.62
August 0.09 0.62
September 0.18 0.50
October 0.38 0.21
November 0.73 0.00
December 0.81 0.00

Notes

1. Data from the Western Regional Climate Center for the Clatskanie, Oregon, Station, Western
Regional Climate Center, 2008, Western U.S. Climate Historical Summaries, website:
htt://www.wrcc.dri.edu/cgi-bin/cliMAIN.pl?0r1643, accessed April 18.

2. Evapotranspiration rate as reported by Oregon State University for orchard crops in the
Willamette Valley.

AMEC Geomatrix, Inc.
J:\9151.001 Wauna\022\Table 1_Sx Page 1 of 1
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