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September 26, 2006

Barbara Cook

Department of Toxic Substances Control

Northern California Coastal Cleanup Operations Branch
Site Mitigation and Brownfields Reuse Program

700 Heinz Avenue, Suite 200

Berkeley, CA 94710-2721

RE: Five-Year Review Report for the Coast Wood Preserving Superfund Site,
Ukiah, CA '

Dear Ms Cook:

The U.S. Environmental Protection Agency, Region 9 (EPA) has reviewed the
third five-year review for the Coast Wood Preserving (CWP) Superfund Site,
prepared by the Department of Toxic Substances Control, Northern California
Coastal Cleanup Operations Branch, dated September 22, 2006. This Five-Year
Review was conducted as a matter of EPA policy because cleanup of the site will take
five years or more to complete (see OSWER No. 9355.7-03B-P, Comprehensive
Five-Year Review Guidance, June 2001). The review addresses remedial actions
taken pursuant to the DTSC 1989 Remedial Action Plan, as amended and the EPA
1989 Record of Decision, as amended for the site.

EPA concurs that the remedy for the Coast Wood Preserving site currently
protects human health and the environment. In order for the remedy to be protective
in the long term, remedial action objectives for soil and groundwater at the site must
be achieved.

The next Five-Year Review for the Coast Wood Preserving Superfund site
will be due on September 30, 2011.



EPA appreciates the opportunity to work with you and your staff on this
report. If you have any questions, please feel free to contact Dana Barton of my staff
at (415) 972-3087.

Sincerely,

ﬁf:’fﬂ;i:I - _ \() (-h‘-. ,.-'/-
Elizabegh -Tyudums, Chigf

Site Clganup Bramch—
Superfurd-Division

Cc: Patrick Lee, DTSC
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EXECUTIVE SUMMARY

This is the third five-year review for the Coast Wood Preserving (CWP) Superfund Site and
covers remedial activities conducted between January 2001 and December 2005. The first review
covered activities between September 1989 and December 1995. The second review covered
activities between January 1996 and December 2000. The triggering action for this review is
the Department of Toxic Substance Control’s approval of the second 5-year review report in
January 2001.

The CWP Siteis located at the southwest corner of Taylor and Plant Roads on the southern side
of Ukiah, California. The facility is bordered by an open field to the south, orchards to the
southeast, industrial properties to the north and east and U.S. Highway 101 to the west.

In 1972, the California Department of Fish and Game notified the Regional Water Quality
Control Board (RWQCB) that chromated copper arsenate (CCA) wood preservation solution was
being discharged into tributaries of the Russian River. RWQCB issued CWP Waste Discharge
Requirements Order and CWP complied with the order by paving the Site. In 1980, CWP
constructed a berm, a roof and additional paving to minimize the formation of runoff
contaminated with drippage from treated wood. In 1981, Site investigations identified impacts to
soil and groundwater beneath the Site. CWP installed a slurry wall to contain the chromium-
impacted groundwater and began groundwater extraction and treatment. The United States
Environmental Protection Agency (EPA) listed the CWP site on the National Priorities List
(NPL) in September 1989. The Department of Toxic Substances Control DTSC has been the
lead Agency overseeing the site investigation and cleanup. In December 1988, DTSC issued a
Remedia Action Order requiring CWP to submit a revised draft Remedial Action Plan (RAP).
In September 1989, DTSC approved a RAP and the EPA signed a Record of Decision for the
Site that adopted the remedy provided in the RAP. The remedy for soil and groundwater
contamination selected in the September 1989 RAP included paving the Site with a asphalt or
concrete cap to prevent run-off and leaching of wood treatment solutions to the subsurface;
installation of a downgradient slurry wall; groundwater extraction, trestment and reinjection; and

soil excavation and off-site disposal after plant closure. Institutional controls were also
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implemented at the Site through a Land Use Covenant between DTSC and CWP, which imposes
alimitation on the Site to non-residential use.

In July 1999, DTSC approved an amendment to the 1989 Remedial Action Plan which changed
the remedial action for groundwater from extraction and treatment to in situ reduction and
fixation of hexavalent chromium via direct injection and infiltration of calcium polysulfide
reductant. The RAP Amendment also included a provision for using the in situ reduction and
fixation for treating hexavalent chromium in soil. EPA concurred with the 1999 RAP
Amendment in a letter dated August 25, 1999. Since the initiation of reductant injection and
infiltration, chromium concentrations have decreased dramatically as compared to the former
groundwater extraction remedy. Groundwater extraction controlled the spread of contamination,
but was limited in its effectiveness in reducing chromium concentrations due to the low
permeability of the Site subsurface soil and seasonal fluctuations of groundwater levels. No
groundwater contamination above the arsenic or chromium Maximum Contaminant Levels
(MCL) was detected offsite by the ongoing groundwater monitoring program. Soil remedial
activities, which included soil excavation and disposal at a permitted landfill, began during the

period of this five-year review.

In August 2003, DTSC prepared and EPA concurred with an Explanation of Significant
Differences document (ESD). The ESD revised the cleanup goals for hexavalent chromium and
arsenic in soil to 42 milligrams per kilogram (mg/kg) and 27 mg/kg, respectively. The ESD also
modified the timing and the scope of the soil remediation. The RAP anticipated that soil cleanup
would not be undertaken until the cessation of wood-preservation activities at the Site. In 2003,
CWP proposed that some accessible contaminated soil could be remediated during plant
operation due to upgrades that were being made. The ESD documented the change in the timing
of the soil cleanup where accessible contaminated soil would be conducted while the plant was
in operation.

A work plan was developed and approved by DTSC on December 13, 2002 for soil sampling
within the accessible area south of the wood treatment area of the plant. This soil sampling
results identified the areas contaminated with arsenic and hexavalent chromium above the soil
cleanup goals. From September 2003 to February 2004, approximately 2,965 tons of accessible,
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impacted soil and surface cover material were removed in three excavation phases south of the
wood treatment facility and hauled to a permitted landfill for disposal. The soil removal was
documented in the report titled "Final Summary of Removal and Replacement of Accessible
Contaminated Soil at the Coast Wood Preserving Facility Ukiah, California. April 14. Revised
June 14" (MWH, 2004b). In 2005, CWP conducted additional soil removal beneath the former
northern storm water tank farm and former 330,000-gallon water tank after these tanks had been
removed. Approximately 2,734 tons of accessible impacted soil and surface cover material were
removed from beneath and east of the northern storm water tank farm, beneath and
west/southwest of the former 330,000-gallon water tank, and west of the Phase 2 and Phase 3
excavations. The contaminated soil was transported to a permitted landfill for disposal.

Until the cleanup goal for chromium in groundwater is achieved and arsenic concentrations
decrease to below the MCL, the groundwater monitoring program will continue and additional
injection of reductant solution will be performed as needed to reduce the concentrations of
chromium in groundwater. Additional soil removal in the mix-tank areais planned for the fall of
2006, when the tanks are to be relocated to the north side of the retorts. Current data indicate that
the dissolved chromium plume remains on the Site and has been significantly reduced by
injection and infiltration of calcium polysulfide reductant. A Land Use Covenant, which was
filed and recorded with the County of Mendocino in 1989, restricts the use of the property to
non-residential use and requires the maintenance of an asphalt or concrete cap over the Site.

Based on the review of groundwater data collected to date, the review of Site reports
documenting Site investigations, cleanup, and remedy selection, and the Site inspection and
technical assessment done as part of this five-year review, the current remedy has been
determined to be protective of human health and the environment.
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FIVE-YEAR REVIEW SUMMARY FORM

SITE IDENTIFICATION

Site Name (from WasteL AN): Coast Wood Preserving, Inc.

EPA 1D (from WasteLAN): CAD063015887

Region: 9 State: CA City/County: Ukiah/Mendocino

SITE STATUS

NPL status: Fina

Remediation Status. Operating

Multiple OUs? No Construction completion date:

Has site been put into reuse? The site continues to operate as a wood treatment facility.

REVIEW STATUS

Lead agency: Department of Toxic Substances Control

Author Name: Patrick Lee

Author title: Project Manager Author affiliation: DTSC

Review period: January 2001 — December 2005

Date(s) of site inspection: March 8, 2006

Type of Review: (in bold)
_Post-Sara_Pre-Sara_NPL-Removal only
_Non-NPL Remedial Action Site

X NPL State/Tribe-lead
_Regional Discretion

Review number: (in bold) _1 (first) _ 2 (second) x 3 (third) Other (specify)

Triggering action: (in bold)

_Actual RA On-site Construction at OU# __ Actual RA Start at OU#
_Construction Completion

X Previous Five-Y ear Review Report

_Other (specify)

Triggering action date (from WasteL AN) 1/16/2001

Due Date: 9/30/2006

I ssues:
There were no issues identified.
Protectiveness Statement:

The groundwater extraction and treatment, which continued until September 1999, prevented the
off-Site migration of chromium and reduced the concentration of chromium in the groundwater
on-site. Subsequent in-situ reduction has been highly effective in reducing hexavalent chromium
to the trivalent form and causing the fixation of the trivalent chromium hydroxide onto
subsurface material, except in areas where concentrated calcium polysulfide remains in the
subsurface. In these areas, elevated pH values cause chromium to be soluble and be detected in
monitoring wells. Arsenic and manganese are also soluble under such conditions. No off-site
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migration of manganese or arsenic is anticipated, due to geochemical interactions with
subsurface material and the consumption of excess calcium polysulfide. Soil remediation has
further improved groundwater quality by removing impacted soil that could potentially leach
contaminants to the water table.

An asphalt/concrete cap covers the entire site and eliminates the health risk associated with
direct contact with arsenic-contaminated soil.

Based on the review of groundwater data collected to date, the review of Site reports
documenting Site investigations, cleanup, and remedy selection, and the Site inspection and
technical assessment done as part of thisfive-year review, the current remedy has been
determined to be protective of human health and the environment.
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1.0 INTRODUCTION

This report is the third five-year review for the Coast Wood Preserving (CWP) Superfund Site
(the Site) located at 3150 Taylor Drive in Ukiah, California (Figure 1). This review was
performed by DTSC with the assistance of MWH, on behaf of CWP, pursuant to
Comprehensive Environmental Response, Compensation, and Liability Act (CERCLA), Section
121 and the National Contingency Plan (NCP) for the purpose of determining whether current
remedial measures at the Site are protective of human health and the environment. Five-year
reviews are required for sites where hazardous substances, pollutants, or contaminants remain
above levels that will allow unrestricted uses or unlimited access. The triggering action for this
review is the Department of Toxic Substance Control’s approval of the second 5-year review
report in January 2001. DTSC is currently the lead regulatory agency overseeing remedial
actions at the Site.
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Amendment to the Remedial Action Plan for in situ reduction and
fixation of hexavalent chromium using calcium polysulfide. Waste
Discharge Requirements Order No. 99-45 was adopted by the RWQCB,
authorizing the proposed in-situ reduction and establishing new
groundwater monitoring and sampling requirements

Coast Wood Preserving September 2006
2.0 SIS TE CHRONOLOGY

CWP began wood preserving operations at the Site. 1971
California Department of Fish and Game notified RWQCB that CCA February 1972
wood preservation solution was being discharged into tributaries of the
Russian River
RWQCB issued Waste Discharge Requirements to CWP prohibit the April 1972
discharge of wood treatment chemicals to groundwater or surface water
CWP began berm construction, roof construction and installation of 1980
additional paving to minimize the formation of runoff contaminated
with drippage from treated wood.
RWQCB issued Cease and Desist Order No. 81-61 requiring CWP to March 1981
eliminate the discharge and threat of discharge to surface water and to
conduct groundwater investigation.
CWP complied with the RWQCB order by controlling the runoff, 1981
increasing runoff storage capacity and conducting groundwater
investigation, and paving the Site.
Site investigations identified impacts to soil and groundwater beneath 1981
the Site.
CWP installed a slurry wall to contain the chromium-impacted 1983
groundwater and began groundwater extraction.
EPA added the Site to the National Priorities List. September 1983
DTSC issued a Remedia Action Order requiring CWP to remediatethe  December 1988
site.
DTSC approved the RAP for the Site. USEPA signed a Record of September 1989
Decision for the Site.
RWQCB revised the Waste Discharge Requirements with Order N0.94-  December 1994
63 to reflect changes at the plant and to allow the re-injection of the
treated groundwater to a deep well.
DTSC completed the first five-year review for the Site. January 1996
DTSC approved and U. S. EPA concurred with the Proposed July 1999

DTSC approved the second five-year review report for the Site that was
prepared by CWP.

August 15, 2001

DTSC prepared and U. S. EPA concurred with an ESD to revise the
cleanup goals for hexavalent chromium and arsenic in soil to 42 mg/kg
and 27 mg/kg, respectively. The ESD also modified the timing and the
scope of the soil remediation.

August 2003




Third Five-Y ear Review 3
Coast Wood Preserving September 2006

CWP began to use an Alkaline Copper Quat solution (ACQ) toreplace  January 2004
CCA in the wood treatment process at the Site. Disodium Octoborate

Tetrahydrate (DOT) was added to the Alkaline Copper Quat solution

ACQ solution in 2005.

A total of approximately 2,965 tons of accessible impacted soil and February 2004
surface cover material were removed south of the wood treatment

facility in three excavation phases and hauled to a permitted landfill for

disposal.

Waste Discharge Requirements Order No. R1-2004-0094 was adopted =~ November 2004
by the RWQCB. The Order allowed CWP to change the wood

treatment chemical solution from copper, chromium, and arsenic (CCA)

solution to ACQ solution or a mixture of ACQ and DOT solution. It

also allows CWP to use other reducing agents, in additional to calcium

polysulfide, such as ferrous or zero valent iron to treat hexavalent

chromium contamination in soil and groundwater.

A total of approximately 2,734 tons of accessible impacted soil and December 2005
surface cover material beneath and east of the northern storm water tank

farm, beneath and west/southwest of the former 330,000-gallon water

tank, and west of the Phase 2 and Phase 3 excavations were removed

and transported to a permitted landfill for disposal
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BACKGROUND

21 PHYSICAL CHARACTERISTICS

The Site is located at the southwest corner of Taylor and Plant Roads on the southern side of
Ukiah, California (Figure 1). It is located in the Ukiah Valley, a north-south trending alluvial
basin formed by the Russian River drainage system. Alluvium of Recent age has been deposited
along the river valley, and groundwater in the alluvium generally drains into and supports base
flow of the Russian River. The Site is bordered by an open field to the south, orchards to the
southeast, industrial properties to the north and east and U.S. Highway 101 to the west.

22 GEOHYDROLOGY

Groundwater beneath the Site is recharged by the infiltration of precipitation and flows to the
southeast to east, to support base flow in tributaries of the Russian River. The saturated zone is
comprised of unconsolidated material ranging from clay to gravel. Geosystem (September 1989)
divided the unconsolidated material in the subsurface under the CWP site into four zones. Zone
1, extending from the surface to a depth of approximately 20 feet, consists primarily of silty clay,
clayey silt, and clayey sand, with more permeable stringers and lenses of sand and gravel. Zone 1
is the zone of existing chromium contamination. The lower boundary of Zone 1 was considered
to be a very tiff blue silty clay to clayey silt layer, typically 4 to 5 feet thick. It was noted in the
RAP that the blue clay was absent in some locales. Subsequent drilling also failed to encounter
the blue clay at the anticipated depths in several borings, indicating it was not as laterally
consistent as earlier believed.

Zone 2 consists of a sand and gravel layer approximately 5 to 10 feet in thickness. Zone 2
decreases in thickness to the southeast, and is discontinuous off site. Minor contamination has
been noted in Zone 2. Zone 3 is a tiff olive brown clayey silt at the lower boundary of Zone 2.
This zone was considered by Geosystem to be 4 to 6 feet in thickness. Zone 4 is a clayey sand

and gravel stratum that underlies Zone 3. Few borings have reached Zone 4.
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2.3 SITE OPERATIONAL HISTORY

CWP began wood preserving operations using CCA solution for preservation of wood at the Site
in 1971 (Figures 1 and 2). Wood preservation activities have been continuously conducted at the
Site. From 1971 to about 2004, CWP used an acidic solution of sodium dichromate, copper
sulfate, and arsenic acid (CCA) as wood treatment chemicals. The CCA chemicals were replaced
by a mixture of Alkaline Copper Quat solution (ACQ) and Disodium Octoborate Tetrahydrate
(DOT). Past operations have resulted in chromium and arsenic contamination of the soil
underlying the facility. On January 31, 1972, Mendocino County raised questions about the
possible discharge of CCA preservatives via runoff of rainwater. This was documented on
February 23, 1972 by the California Department of Fish and Game, which notified the RWQCB
that preservation solution was being discharged into tributaries of the Russian River. Waste
Discharge Requirements and Cease and Desist orders were issued by RWQCB between 1972
and 1981 to control discharges to surface water. CWP began to conduct soil and groundwater
investigations, including installation of a number of monitoring wells. In 1983, CWP constructed
adlurry wall to contain the groundwater contamination. In March 1984, D’ Appolonia conducted
soil borings and sampling on the site and in January 1985, additional monitoring wells were

constructed.

In 1989, CWP prepared a RAP to address the cleanup of soil and groundwater contamination at
the Site. The RAP included hydraulic control of impacted groundwater using extraction wells,
electrochemical treatment of extracted groundwater, recycling, reuse, and discharge of treated
groundwater via an injection well and groundwater monitoring and sampling. The RAP assumed
that soil remediation would be conducted when the facility was closed. In 1999, the RAP was
amended. The RAP Amendment changed the remedial action for groundwater from extraction
and treatment to in situ reduction and fixation of hexavalent chromium using calcium polysulfide

reductant.

In 2003, CWP proposed that remediation be conducted of soil contamination within accessible
areas, while the plant was still in operation and upgrades were being made. In August 2003,

DTSC prepared an ESD to revise the cleanup goals for hexavalent chromium and arsenic in soil
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to 42 milligrams per kilogram (mg/kg) and 27 mg/kg, respectively. The arsenic cleanup goal was
established on the basis of a commercial /industrial setting and on an excess cancer risk of 107,
while the hexavalent chromium cleanup goal in soil was established based on the prevention of
exceedences of the California MCL in groundwater as a result of rainfall infiltration through
contaminated soil. The ESD also modified the timing and the scope of the soil remediation.
CWP could conduct soil remediation within accessible areas while the plant was still in

operations.

A workplan was developed and approved by DTSC on December 13, 2002 for the conduct of
soil sampling within the accessible area south of the wood treatment area of the plant. The
sampling was conducted in December 2002 and January and March 2003. The results of the
sampling and laboratory analysis were reported in a June 18, 2003 MWH report, “Results of
Accessible Soil Sampling for Chromium Contamination at the Coast Wood Preserving Facility,
Ukiah, California” In November 2003, CWP began the soil remediation including excavation
and backfilling activities south of the wood treatment area. The soil remediation was completed
in February 2004 and about 2,965 tons of contaminated soil were disposed off-site at a permitted
facility.

In 2005, the contaminated soil beneath the 330,000-gallon water tank, beneath the former
northern storm water tank farm, and impacted soil west of the Phase 2 and 3 excavations,
originally proposed to be completed following plant closure, was aso excavated. About 2,734

tons of contaminated soil were excavated and disposed offsite.

Between October 2002 and June 2004, CWP submitted documents to RWQCB to describe the
changes to the existing operations. The operational changes included elimination of the wood
treatment solution consisting of chromic acid, arsenic acid and copper oxide and replacement of
those chemicals with ACQ including variants of ACQ such as copper ammonium carbonate
solution (ACQ-C) and aqueous copper solution (ACQ-C2). Borate solution known as disodium
octaborate tetrahydrate was also used together with ACQ as the new wood preservative mixture.
On November 29, 2004, RWQCB issued a Waste Discharge Requirements Order (Order No. R1-
2004-0094) to allow CWP to use the new wood preserving chemicals (ACQ and DOT). It also
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permits CWP to use other reducing agents, in addition to calcium polysulfide, such as ferrous or
zero valent iron to treat soil and groundwater contaminated with hexavalent chromium.

24 INITIAL RESPONSE

Beginning in 1980, a series of soil borings and monitoring wells were installed to delineate the
impact to soil and groundwater from wood preserving operations. Soil and groundwater
analytical results from the early investigations at the Site are included in Appendices A and B,
respectively. During this time, CWP made numerous facility improvements including berm
construction, grading, roof construction and paving to minimize the formation of runoff
contaminated with drippage from treated wood, and to control such runoff. In 1983, CWP
installed a slurry wall to contain the chromium-impacted groundwater, and began extraction and

reuse or treatment of the groundwater collected upgradient of the slurry wall.

25 SUMMARY OF BASISFOR TAKING ACTION

The basis for taking action was the need to prevent surface runoff and groundwater containing
wood preservation contaminants from migrating off site and impacting tributaries of the Russian
River and to mitigate contaminant concentrations in soil and groundwater on-site that are above
applicable health-based benchmarks.
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3.0 REMEDIAL ACTIONS

31 REMEDY SELECTION

In 1981, a series of monitoring wells, identified as CWP-1 through CWP-6, were installed at the
Site (H. Esmaili & Associates 1981). By April 1981, results were available, which identified that
there was groundwater contamination by chromium underlying the Site. In October 1981, CWP
installed extraction wells CWP-7, CWP-8, and CWP-9. In November 1981, RWQCB installed
off-site monitoring wells FPT-1, FPT-2 and FPT-3, which confirmed off-site migration. In
August and September 1982, Kleinfelder Associates installed additional monitoring wells CWP-
10 through CWP-16. In December 1982, Kleinfelder submitted a report on groundwater
monitoring at the Site. In June 1983, CWP installed off-site wells FPT-4 and FPT-5. Kleinfelder
installed off-site monitoring wells AT-1 through AT-3 in September 1983. In March 1984,
D’ Appolonia conducted soil borings S-1 through S-26 on the site, and reported results in May
1984. D’ Appolonia aso installed deep boring S-27 and converted it to deep monitoring well
CWP-17 in January 1985. Additional monitoring wells CWP-18 through CWP-21 were
constructed in August 1985. Well construction details areincluded in Table 1.

All of these data were utilized by Geosystem (March 31, 1986) to prepare an “Evaluation of On-
Site Groundwater Extraction”. In 1989, remedial actions were formally proposed at the sitein the
Remedial Action Plan (Geosystems, 1989) and approved by the DTSC in August 1989. U. S.
EPA aso signed a ROD in September 1989 to approve the remedia actions in the RAP. The
RAP specified control of site runoff and the capture of groundwater through wells HL-7, near the
slurry wall, and CWP-18, located on the northwest corner of the former northern tank farm.
Recovered water and storm water runoff were used as plant makeup water, to the extent possible,
with excess water stored and treated by electrochemica methods and injected into the
subsurface. The interim measures that were previously implemented to reduce the spread of the
contamination during plant operation were identified as components of the remedy. These
interim measures included paving of exposed soil to prevent infiltration and leaching of
chromium from contaminated soil into groundwater. The RAP aso included a Risk Assessment,

evaluating migration pathways including air, surface-water, and groundwater migration and
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associated potential exposure pathways, including direct contact, to the contaminants of concern.
Soil remediation was held as a future activity, to be conducted after plant closure, since various

removal options were noted to require demolition of the site facilities.

Water-quality sampling showed the continued presence of chromium contamination on-site, at
concentrations up to 20 milligrams per liter (mg/L) in monitoring well CWP-6, near the drip pad,
but no off-site contamination in excess of the MCL of 0.05 mg/L for chromium. There was some
evidence of minor contamination down-gradient of the slurry wall but remaining on the Site,
apparently as a result of migration of chromium prior to the construction of the slurry wall, and
perhaps further caused by pumping from a well (CWP-8) located down-gradient of the trench
having caused contamination to migrate under the trench.

In 1999, CWP submitted the RAP Amendment (Montgomery Watson, 1999a), which proposed
enhancements to the groundwater remedial program at the site, based on technological
advancements since the origina RAP was approved. These enhancements involved the use of an
innovative in Situ reduction and fixation approach for hexavalent chromium. The RAP
Amendment was approved by DTSC in July 1999 and U. S. EPA was notified of the approval in
a RAP Amendment approval letter dated July 15, 1999. EPA concurred with the RAP
Amendment in a letter dated August 25, 1999. RWQCB approved Waste Discharge
Requirements Order No. 99-45 on July 21, 1999 authorizing the proposed in-situ reduction
program and establishing new groundwater monitoring and sampling requirements. Since
September 1999, CWP has conducted in-situ remediation of groundwater contamination using
direct-push hydrofracture injection of reduced sulfur solutions, particularly calcium polysulfide,
to reduce and immobilize chromium in the subsurface. The extraction and treatment system has
been discontinued since the inception of the in-situ remediation.

In September 1999, lysimeter clusters LY-1, LY-2, and LY-3 were installed at the locations
shown in Figure 2 to study chromium mobility in vadose zone soils. As a result of the detection
of high concentrations of hexavalent chromium in vadose-zone fluids at lysimeter cluster LY -2
(and the general lack of high hexavalent chromium in the soil), CWP completed a series of
monitoring wells (CWP-105 through CWP-108) in September 2001 in an area south of the
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known plume of groundwater contamination (MWH, 2001b). Sampling of these wells
documented the existence of a separate groundwater contamination plume, which originated
from the mix tank area and migrated to the southeast. Additional wells, to better define the
plume, were drilled by CWP in accordance with a workplan approved by DTSC and RWQCB.
These wells (CWP-109 through CWP-117) provided boundary definition of the newly
discovered southern plume of groundwater contamination (MWH, 2002b). Off-site wells FPT-
1A & 1B, FPT-2A & 2B, FPT-3, FPT-5 and on-site wells CWP-1, CWP-3, CWP-4A & D,
CWP-7, CWP-12, CWP-16, CWP-18, and IW-1 that were no longer needed for monitoring or

presented communication between zones 1 and 2 were properly abandoned.

The current groundwater monitoring program for the Site is included in Table 2. Groundwater
quality data for the past five years is included in Table 3. The entire groundwater database is
included in Appendix A.

In 2002, in an effort to update the evaluation of risk posed by the existing soil contamination,
CWP commissioned MWH to prepare a Risk-Based Cleanup Level Development Report
(February 19, 2002), in consultation with DTSC toxicologists and using not only the most recent
data, but also changes in risk-assessment methodology made since the date of the RAP
preparation. This document differentiated between the risk posed by total and hexavalent
chromium, unlike previous documents, recognizing that trivalent chromium is not mobile in the
surface or groundwater environment, and poses much less health risk than does the hexavalent

form of chromium.

The risk-based values for trivalent chromium and copper were far above any observed values in
soil, so that copper and trivalent chromium were not considered as contaminants of concern. In
August 2003, DTSC prepared an ESD to revise the cleanup goals for both hexavalent chromium
and arsenic in soil and the scope and timing of the soil cleanup. The 1989 RAP established soil
cleanup goa for arsenic and total chromium of 15 mg/kg and 100 mg/kg, respectively.
However, the cleanup goals were based on limited background soil sampling. DTSC
subsequently approved soil cleanup levels of 27 mg/kg for arsenic and 42 mg/kg for hexavalent

chromium. The arsenic goal was established on the basis of a commercial/industrial setting and
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on an excess cancer risk of 10°. This risk value assumes a direct exposure pathway for onsite
workers. However, with an asphalt cap covering the entire site, the exposure pathway and health
risk associated with arsenic in soil is eliminated. The cleanup goal for hexavalent chromium in
soil was based on the prevention of exceedences of the California MCL in groundwater as a
result of rainfall infiltration through contaminated soil, assuming an asphalt cap is in place. The
cleanup goal for hexavalent chromium in soil is based on the protection of groundwater because
this cleanup goal (42 mg/kg) is more conservative than the cleanup goal (369 mg/kg) based on a
commercial/industrial setting and on an excess cancer risk of 10°. Therefore, the cleanup goal

for hexavalent chromium in soil is based on the protection of groundwater.

3.2 REMEDY IMPLEMENTATION

Since approva of the RAP Amendment, five separate direct push injection events using calcium
polysulfide reductant have been completed at the Site, as shown in Figure 3. Following the first
two injection events, which are documented in the second five-year review, a nearly immediate
decrease in dissolved chromium concentrations was observed in several shallow monitoring
wells in the injection area. In particular, well CWP-6, which had a dissolved chromium
concentration of 28,000 micrograms per liter (ug/L) prior to injection, did not contain dissolved
chromium above the current California or Federal MCLs (50 and 100 pg/L, respectively) for
approximately one year after the first injection event in September 1999.

As noted in the second five-year review, both arsenic and manganese show greatest mobility
under dlightly reduced conditions (Lawrence, Gooddy, Kanatharana, Meesilp, and Ramnarong,
2000). Thus, the generation of a reduced environment, required for the in-situ reduction of
hexavalent chromium, often results in the temporary increase of these two elements in solution,
as they are leached from the aquifer solid material. This effect is primarily noted in those wells
with high pH and obvious presence of calcium polysulfide. Geochemical data and experience at
other sites shows the mobilization of these two elements is a temporary feature, and that
concentrations decline rapidly after the geochemical conditions become more stabilized.
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The data (Table 3) show that both arsenic and manganese were, in fact, mobilized in the
groundwater as a result of the generation of a reduced environment during the first two injection
events. In some cases (e.g., wells CWP-8, CWP-14, CWP-18, HL-7), the concentrations declined
significantly over a short period, with arsenic showing the first decline, followed by manganese.
This pattern of immobilization is anticipated to continue with time. No off-site migration has
occurred or is anticipated, as the geochemistry at the perimeter of the treated area will result in
the immobilization of both elements.

Since the second five-year review, three additional reductant injection events have been
conducted, as shown on Figure 3. The injection event in June 2002 was designed to address the
newly discovered plume south of the mix tank farm and the area downgradient of the drip pad.
Approximately 100 to 110 gallons of calcium polysulfide solution, along with 5 galons of
agricultural grade molasses, were injected into the saturated zone at each of the 61 injection
locations. An immediate decline in chromium concentrations (often to non-detect levels) was
observed in several wells within the injection area including HL-7, CWP-20, CWP-21, CWP-
106, CWP-108, CWP-109, and CWP-113.

In March 2003, approximately 70 gallons of calcium polysulfide solution and 4.5 gallons of
molasses were injected at a total of 31 points in an arc-shaped transect line extending from the
mix tank farm area to well CWP-5. In March 2005, approximately 75 to 100 gallons of calcium
polysulfide solution and 5 gallons of molasses were injected at each of 39 locations along three
north-south transects west of the slurry wall, one transect east of the dlurry wall, and the area
recently made accessible following removal of the northern storm water tank farm south of the
drip pad. In addition, four injection points were installed adjacent to well CWP-116. Chromium
concentrations dropped sharply the following quarter in well CWP-116 from 38,000 pg/L prior

to injection to 38 pug/L after injection.

In July 2001, a total of approximately 250 gallons of calcium polysulfide reductant and 10
gallons of molasses were added to two infiltration trenches installed west of the slurry wall and
upgradient of well HL-7. Following placement of the reductant, groundwater was pumped from

well HL-7 into the two trenches to create a reduced condition in the upper portion of the
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saturated zone. Chromium concentrations in HL-7 dropped from 17,000 pg/L in April 2001 to
less than 10 pg/L in September 2001. Reductant solution was again added to the two trenches
during the third quarter of 2003 and 2005 resulting in chromium concentrations in well HL-7
again dropping below the MCL. Also during the third quarter 2005, reductant solution was
added for the first time into the bilevel infiltration trench between wells CWP-120A & B and
CWP-121A & B resulting in some decrease in chromium concentrations in the shallow wells, but
little change in concentration of the deep wells. This trench system did not readily accept

reductant solution in the lower pipe indicating low permeability of soil around the trench.

In September 2002, five horizontal wells (HW-1 though HW-5) were installed beneath the
concrete mix tank pad for the purpose of reductant infiltration. In March of 2003, a total of 28
gallons of reductant was placed in the five horizontal wells. Chromium concentrations in well
CWP-116 dropped from 330 pg/L in January 2003 to below 10 pg/L in April 2003. This may
have been more the result of the reductant injection points installed near the well during the
March 2003 event.

In addition, a total of approximately 2,650 gallons of reductant was placed in open excavations
areas during the two soil remediation events conducted November 2003 to February 2004 and

August 2005 through December 2005, as described in the following section.

3.3 SOIL REMEDIATION

In 2001, shallow soil samples were collected at eight locations where arsenic concentrations as
high as 1,400 mg/kg were detected (MWH, 2001). Results are included in Table 4. Soil samples
were aso collected during the installation of the horizontal wells beneath the mix tank farm,
horizontal bores beneath the work tank farm, and recent well installation (Table 4)

A Work Plan for Determination of Arsenic and Hexavalent Chromium Contamination of
Accessible Soil at the Coast Wood Preserving Facility (MWH, 2002c) was submitted to the
DTSC outlining the approach to characterize soil in areas suspected of containing arsenic and
hexavalent chromium above Site cleanup goals. The subsequent soil characterization work was
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completed in December 2002 and January and March of 2003 and summarized in the Results of
Accessible Soil Sampling for Chromium and Arsenic Contamination at the Coast Wood
Preserving Facility (MWH, 2003a). Pre-excavation soil boring locations were established using
a grid-based sampling approach based on a common benchmark as shown in Figures 4a and 4b.
Soil samples were collected at depths of 0.5 feet to 1 foot below ground surface (bgs), 1.5 to 2
feet bgs, and 3.5 to 4 feet bgs at each location, identified as sample level A, B, and C,
respectively. At locations where C level samples exceeded the Site cleanup goals, an additional
sample was collected at 4.5 to 8 feet bgs (sample level D). In addition, samples were collected of
the surface cover for disposal characterization purposes. Results of the soil and surface sampling

are presented in Table 5.

Based on the results of the December 2002 and January and March 2003 soil sampling, a Work
Plan for Removal and Replacement of Accessible Contaminated Soil (MWH 2003b) was
approved by the DTSC outlining the approach for soil removal in areas that exceeded the Site
criteria for arsenic and/or hexavalent chromium. The soil remediation work is described in the
Final Summary of Removal and Replacement of Accessible Contaminated Soil at the Coast
Wood Preserving Facility (MWH, 2004b). Soil was excavated from each soil grid in a phased
approach at the locations and depths shown in Figures 4a and 4b. Following excavation,
confirmation samples were collected from the floor of each excavation and side-wall samples,
where applicable, to verify that concentrations were below the Site cleanup goals. Grids where
soil samples did not meet the cleanup goals were deepened until soil concentrations were below
the cleanup goals. Results of the confirmation sample analysis are included in Table 6. A total of
2,621 tons of soil and 345 tons of asphalt, concrete surface cover, and other concrete debris was
excavated and transported for disposal during the soil remediation effort. Prior to backfilling,
calcium polysulfide reductant was placed in each excavation. A total of 1,100 galons of

reductant was used in the Phase 1, 2, and 3 excavations.

In April 2004, soil samples were collected from nine soil borings located north and east of the
existing retort tanks (Figure 4a). The borings were installed as outlined in the Revised Addendum
to Work Plan for Removal and Replacement of Accessible Contaminated Soil (MWH, 2004a).
Six of the borings (CB-1 through CB-6) were installed in locations of proposed canopy footings
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as part of the facility upgrade and three borings (DPB-1 through DPB-3) were installed for the
purpose of further characterizing soil in the drip pad area. In addition, soil confirmation samples
were collected from the base of the canopy footings (3.5 feet bgs) following excavation (MWH,
2004c). Analytical results for the samples collected from the canopy borings and excavations are
included in Table 7. Soil from each of the 5 feet by 5 feet by 3.5 feet deep canopy excavations
was transported from the Site for disposal. Approximately 18 cubic yards of soil and 10 cubic
yards of asphalt and concrete surface debris generated during the canopy footing excavation

were transported to an appropriate landfill for disposal.

In August 2004, groundwater monitoring wells CWP-118A, CWP-118B, CWP-119, CWP-120A,
CWP-120B, CWP-121A and CWP-121B and soil borings TB-1 through TB-3 were installed at
the locations shown in Figure 4a (MWH, 2004c). The purpose of wells CWP-118A and CWP-
118B was to provide soil data and downgradient groundwater monitoring for wells CWP-2A and
CWP-2B that were configured for use as reductant injection wells. The purpose of CWP-119 was
to provide an additional monitoring point downgradient of the drip pad area and verify arsenic
and chromium concentrations previously detected in soil in this area. The purpose of wells CWP-
120A, CWP-120B, CWP-121A, and CWP-121B was to provide up and downgradient monitoring
of a proposed infiltration trench downgradient of the retort sumps and south of the drip pad area.
Soil borings TB-1 through TB-3 were used to characterize soil conditions within the proposed
trench. Analytical results for soil samples collected during the August 2004 investigation are
included in Table 8.

In November 2004, a bi-level infiltration trench gallery was constructed in the area recently
made accessible east of the northern storm water tank farm and south of the drip pad. The
purpose of the two-tiered trench gallery was to alow flexibility in the type of reagent potentially
used at each depth. This was based on the evidence of elevated arsenic concentrations detected to
a depth of 8 feet in soil samples collected from soil borings TB-1, TB-2, and TB-3 described
above. Approximately 138 tons (70 cubic yards) of soil was generated during the trench
excavation and transported for proper off-site disposal. During the excavation, samples were
collected at depths of 2, 4, 6, and 8 feet bgs at locations I T-1 and I T-2 (Table 8). Also during the

trench installation, soil samples were collected adjacent to the 330,000-gallon tank to evaluate
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the suitability of the tank pad gravel fill for use as backfill in future soil remedia actions at the
Site (Table 9). The results of the bi-level trench installation and sampling adjacent to the
330,000-galon tank were documented in the Annual 2004 Groundwater Monitoring Report
(MWH, 2005a). All historical soil analytical data including samples collected prior to this five-

year review period are included in Appendix B.

Between August 2005 and December 2005, soil characterization and removal was completed in
areas beneath the 330,000-gallon water tank and northern storm water tank farm recently made
accessible following removal of the tanks. Soil characterization beneath the 330,000-gallon
water tank was summarized in the Soil Characterization Beneath the 330,000-Gallon Water
Tank (MWH, 2005b) report dated September 20, 2005. Based on the results of the sampling, the
report, which was approved by the DTSC in its letter dated October 12, 2005, proposed that the
tank pad gravel fill material be used as backfill in future soil remediation projects. Results of the
characterization beneath the former 330,000-gallon water tank are summarized in Table 9. Soil
characterization beneath the former northern storm water tank farm was completed following the
procedures outlined in the Work Plan for Determination of Arsenic and Hexavalent Chromium
Contamination of Accessible Soil (MWH, 2002c) and soil removal was completed following the
procedures outlined in the Work Plan for Removal and Replacement of Accessible Contaminated
Soil (MWH 2003b) as described above. Soil excavation was also completed in the areas west of
the Phase 2 and 3 excavations to remove residual contamination detected along sidewall surfaces
left in place during the previous excavation. The soil remediation work is described in the
Summary of Characterization and Removal of Soil Beneath the Former Northern Storm Water
Tank Farm and 330,000-Gallon Water Tank (MWH 2006) dated January 13, 2006. Results of
the characterization and soil removal confirmation samples are included in Tables 10 and 11,
respectively. During the excavation, approximately 12 cubic yards of stained material and debris
were encountered and removed just east of well CWP-120B at the location shown in Figure 4A.
This stained material was the likely source of elevated chromium and arsenic concentrations in
wells CWP-120A & B and CWP-121A & B. A tota of 2,712 tons (approximately 1,908 cubic
yards) of soil and 151 tons of asphalt surface cover and other concrete debris was excavated and
transported for disposal during the soil remediation effort. A total of approximately 1,550
galons of calcium polysulfide was placed in the excavations prior to backfilling.
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4.0 PROGRESS SINCE THE LAST REVIEW

Since the second five-year review, both groundwater remediation, using reductant injection and
infiltration, and soil remediation in accessible areas have been conducted at the Site. In addition,
wood treatment equipment and processes have been upgraded, including the elimination of CCA
preserving solution, the source of chromium and arsenic contamination at the Site.

A total of approximately 5,506 tons (3,086 cubic yards) of soil and 382 tons surface cover and
other subsurface debris containing arsenic and hexavalent chromium concentrations above the
Site cleanup goals have been removed and disposed off-site at a permitted landfill. Continued
reductant injection and infiltration have resulted in a sharp decrease in dissolved chromium
concentrations in most wells. Wells CWP-105, CWP-106, and CWP-108, in the area of the
plume south and southeast of the mix tank farm, that contained chromium concentrations up to
9,500 pg/L have been below method reporting limits (10 pg/L) for more than a year. Chromium
concentrations near the drip pad in wells CWP-2A, CWP-2B and CWP-6 and CWP-104 have
also been reduced to near or below the MCL. It should be noted that a rebound in chromium
concentrations after the initial effect of reductant injection has been observed in wells closer to
the plume source area, especially wells CWP-116 near the mix tank farm, CWP-120A & B,
CWP-121A & B near the former northern storm water tank farm, and CWP-113 and HL-7 west
of the slurry wall. Arsenic and chromium concentrations in wells CWP-120A & B and CWP-
121A & B are expected to drop dramatically since the most likely source of contamination,
stained material and debris beneath the former northern storm water tank farm was removed
during the recent excavation. This source area consisted of approximately 12 cubic yards of
stained material and was situated beneath the unpaved surface of the former eastern half of the
tank farm removed years prior to the recent excavation. The unpaved gravel surface allowed

direct rainfall infiltration causing rapid leaching of chromium and arsenic.

Off-site, arsenic and chromium concentrations in groundwater remain below the new federal
MCL of 10 pg/L and the CaliforniaMCL of 50 pg/L, respectively, in al wells.
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5.0 FIVE-YEAR REVIEW PROCESS

5.1 ADMINISTRATIVE COMPONENTS

The five-year review team included Dana Barton, EPA RPM, Patrick Lee, Project Manager for
DTSC, and David Beam, MWH.

The following components are included in this five-year review:

Community Involvement Notification

Document Review

Site Inspection Report

Interview

Five-Y ear Report Development and Review

6.2 COMMUNITY INVOLVEMENT

Community involvement includes a public notice in The Ukiah Daily Journal notifying the
community of the initiation of this Five-Y ear Review. When the Five-Y ear Review is complete,
another public notice will be placed in the same newspaper announcing the completion of the

Five-Y ear Review and the location of the repository where the public can review the report.
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6.3 DATA REVIEW

This Five-Year Review consists of a review of relevant documents including the 1989 RAP,
1999 RAP Amendment, quarterly and annual groundwater monitoring reports, soil remedial
reports, and previous five-year review documents and the 2003 ESD . The relevant information

from this review is summarized below:

6.3.1 Groundwater Monitoring and Remediation

A new technology enhancement was chosen for the Site that included in-situ reduction of the
hexavalent chromium to the trivalent form, using direct-push hydrofracture techniques to
generate sub-horizontal fractures to allow the spread of calcium polysulfide reductant between
injection points along a series of injection lines across the plume area. A total of five reductant
injection events have been completed at the Site since 1999 as well as reductant infiltration in
site trenches and excavations (Figure 3). Since the initiation of reductant injection, dissolved
chromium concentrations in many wells have been reduced to below the MCL (50 pg/L). As
noted above in Section 5.0, rebound in chromium concentrations is observed in wells near the
source areas, following the initial effects of reductant injection. The removal of the stained
material beneath the former northern storm water tank farm during the recent soil excavation
should have an immediate effect in reducing concentrations of hexavalent chromium
concentrations near wells CWP-120A & B and CWP-121A & B. Figure5 shows the current
extent of dissolved chromium concentrations at the Site (July 2005).

Arsenic has been identified as one of the contaminants in soil. Generation of a reducing
condition by the injection of calcium polysulfide has led to the temporary leaching of arsenic
from the site soil into groundwater. This condition was anticipated in the RAP Amendment.
Experience at the other sites, and the indications at the CWP site, are that the arsenic
mobilization is attenuated by natural geochemical conditions, and the arsenic will not migrate
outside the zone of reduced conditions, but rather will reprecipitate with time. Arsenic

concentrations at the site have been below 0.05 mg/l but above the current MCL (0.01 mg/l).
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6.3.2 Soil Remediation

In 2002, at the request of DTSC to establish health-based cleanup goals for the site, CWP
prepared a “Risk-Based Cleanup Level Development Report” (Montgomery Watson Harza,
February 19, 2002) in consultation with DTSC toxicologists, utilizing recent soil sampling data
and changes in risk assessment methodology since the date of the RAP preparation. Based on
the Risk-Based Cleanup Development Report, DTSC recommended the soil cleanup goals of 27
mg/kg for arsenic and 42 mg/kg for hexavalent chromium, in aletter dated March 27, 2002. The
arsenic goal isbased on acommercia / industrial setting with on-site workers and on an excess
cancer risk of 10°. The hexavalent chromium goal is based on preventing exceedance of the
MCL in groundwater through the potential leaching of chromium from soil. In August 2003,
DTSC prepared an ESD to revise the soil cleanup goals for hexavalent chromium and arsenic
and modify the timing and scope of the cleanup. These cleanup goals have been and will be
utilized in the remediation of accessible areas. Between 2004 and 2005, about 4,800 tons of
contaminated soil were excavated and hauled away for off-site disposal. It is anticipated more
soil removal will be conducted in the mix tank farm area in the future when the tank farm will be
relocated to another part of the Site closer to the retort.

6.4 SITEINSPECTION

A Site inspection was conducted on March 8, 2006, by the representatives of EPA and DTSC.
The primary purpose of the inspection was to assess the protectiveness of the remedy with
regards to the asphalt / concrete cap, the slurry wall and the groundwater monitoring wells at the
Site. The Site inspection photos are provided in Appendix C.

The weather conditions on the day of the inspection were cloudy and cool. Overal, no
significant issues regarding the asphalt/concrete were identified during the inspection. There
was no evidence of any breach in the integrity of the paving/concrete areas where treated wood
was stored. The treated wood was stored under the canopy. The retort area where wood is

treated appears to be in good shape. Areas with new paving (concrete or asphalt) were observed.
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These are the areas where contaminated soil was removed and excavations were backfilled with
clean soil and paved. The facility isin operation and the Site is well-maintained.

6.5 INTERVIEW

An interview was conducted with the plant manager, Eugene Pietila. Dana Barton of EPA
explained the process of the five-year review. Gene Pietila talked about the Site background.
He stated that contaminated soil with arsenic and chromium in the accessible areas has been
removed in the last two years and additional soil removal will be conducted in the mix tank farm
area in the summer when the tanks will be relocated to an area close to the retort. He also stated
that the wood treatment process has been changed from CCA to ACQ. He stated that CWP was
in the process of requesting atitle search for business reasons for the Coast Wood property. The
title search would also show if environmental restrictions were in place on the property. EPA
has indicated that a copy of the title search report should be included in the report to show that

ingtitutional controls such as deed restrictions are in place.

70 TECHNICAL ASSESSMENT

Question A: Isthe remedy functioning asintended by the decision documents?

The review of documents, applicable or relevant and appropriate requirements (ARARS), risk
assumptions, and the results of the Site inspection indicate that the remedy is operating and
functioning as intended by the ROD and the RAP for the Site, as modified by the RAP
Amendment and ESD.

The origina RAP anticipated that pumping could be accomplished from the saturated zone at a
sufficient rate to accomplish removal of contaminated groundwater and replacement with clean
groundwater from surrounding areas. In fact, there was insufficient flow, and chromium
contamination, which had previously sorbed onto aguifer solids, desorbed in response to
equilibrium conditions. Typical groundwater contamination sites commonly require the
exchange of many pore volumes of water before the cleanup levels are achieved. Low
permeability material limits the ability to achieve such exchange of multiple (commonly up to
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50) pore volumes. However, the pumping of groundwater and the slurry wall help to control the
migration of the chromium plume offsite. The paving of the Site also prevents rainfall

infiltration through contaminated soil into groundwater.

The RAP Amendment, involving in-situ reduction, was designed to overcome the limitation on
permeability by the generation of secondary permeability, in the form of sub-horizontal fractures,
to alow the migration of reductant solution to areas radially distant from the injection points.
The reductant then diffuses between the fractures, and the generation of reduced conditions
promotes the growth of microorganisms capable of reducing chromium and other reducible ions

such as sulfate and ferric iron.

The interim soil removal in accessible areas conducted in 2004 and 2005, which was not planned
to begin until the facility closed, removed some of the soil source of arsenic and chromium
contamination and would further reduce the arsenic and chromium contamination in

groundwater.

Groundwater monitoring using site-related monitoring wells shows that direct injection and
infiltration of reductant solution has decreased dissolved chromium concentrations and has

prevented plume migration off-site.

A deed restriction, as required by the 1989 RAP isin place for the site. A copy of the title search
isincluded in Appendix D. The deed restriction restricts the Site use and requires the asphalt or
concrete surface be maintained. The asphalt/concrete cap over the property has achieved its
intended purpose by eliminating the potential exposure to contaminated soil and by preventing
further release of wood treatment solution and infiltration of rainwater through contaminated soil
into groundwater.  Inspection of the asphalt and the concrete cap at least annually should be
conducted to assess any propagation of surface cracks that may expose the contaminated soil

underneath the cap or alow infiltration of rainwater and/or wood treatment solution.
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Question B: Are the exposure assumptions, toxicity data, cleanup levels, and remedial
action objectives used at the time of the remedy selection still valid?

Yes. The exposure assumptions, toxicity data, cleanup levels, and remedial action objective
used at the time of the 2003 ESD are still valid. No new human or ecological routes of exposure
were identified that would affect the exposure assumptions used in the 2003 ESD document.
Also, no new contaminants were identified that could change the exposure assumptions. There
have been no changes to the physical conditions of the Site that would negatively affect the
protectiveness of the remedy.

Changes in physical conditions that are relevant to protectiveness include the soil removal and
paving in accessible areas, removal of the 330,000-gallon water tank and the tanks in the north
tank farm, and a construction of a new canopy about 100 feet long and 90 feet wide over the
retort area. These actions eliminated the exposure to arsenic and chromium contamination in
soil.

There has been a change in the MCL for arsenic, however the change will not affect the
protectiveness of the remedy. Effective on January 22, 2002, the arsenic MCL was changed
from 0.05 mg/L to 0.01 mg/L. The April 2006 groundwater sampling results showed that the
arsenic concentrations in groundwater ranged from non-detected to 0.023 mg/l. Only three out
of 38 monitoring wells had a concentration of arsenic above the new MCL of 0.01 mg/l. The
higher arsenic concentrations in groundwater, mobilized by the injection of reducing agents, will

tend to be attenuated by natural geochemical condition and will gradually reprecipitate with time.

DTSC will continue to monitor the arsenic concentrations in groundwater to determine if they
decrease to below the new arsenic MCL. Arsenic in groundwater is being monitored on a

guarterly basis both onsite and offsite.

Question C: Has any other information come to light that could call into question the

protectiveness of the remedy?
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No. The remedy continues to provide protection as anticipated. The mobility of arsenic and
manganese as a result of the in-situ treatment was anticipated at the time of the RAP
Amendment. Since that time, site data demonstrate the temporal nature of the mobilization. No
off-site migration is anticipated, and the on-site mobility is expected to decline with adjustments
to Site geochemistry. The only wells with significant arsenic or manganese concentrations, and
with continued high chromium concentrations, are those wells with the obvious presence of high
concentrations of calcium polysulfide reductant. Use of reagents such as Bauxsol in areas with
elevated arsenic concentrations is expected to reduce dissolved chromium concentrations while

immobilizing arsenic in groundwater.
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80 ISSUES

There are no issues at the site. The facility continues to implement the in-situ remedy selected in

the 1999 RAP Amendment including the following actions:

1 - Continue direct injection as required along transects down gradient of the drip pad area and
source areas with the highest chromium concentrations such as south of the drip pad and near
well CWP-116. Reductant solution should be added to newly reconfigured injection wells CWP-
2A & B upgradient of the drip pad area and to the horizontal pipes beneath the mix tank farm. In
addition, reductant solution should be added through infiltration in the two trenches west of the
slurry wall and pumping of groundwater from well HL-7 back into the two trenches should be
completed periodically as needed to reduce downgradient chromium concentrations.

2 - In areas with elevated arsenic concentrations such as wells CWP-2A & B and the area south
of the drip pad near the storm water tank farm, a reagent such as ferrous iron and Bauxsol might
be used to reduce chromium concentrations while preventing the mobilization of arsenic. The bi-
level infiltration trench south of the drip pad was designed for this purpose based on the elevated
arsenic concentrations in groundwater in the upper portion of the trench. Reductant infiltration

should be completed in these areas as needed based on chromium concentrations.

3 - Current plans call for characterization and soil removal in one of two areas with the highest
dissolved chromium concentrations at the Site. The area beneath the mix tank farm is expected to
be completed by the end of 2006. Soil removal followed by reductant application in each
excavation is expected to greatly reduce dissolved chromium concentrations in these areas and
downgradient. Other areas, including the retort tank pit and drip pad area, will be remediated as
they become accessible or after the plant closure.
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9.0 RECOMMENDATIONS

There are no issues and no additional recommendations.
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10.0 PROTECTIVENESS STATEMENT

The groundwater extraction and treatment, which continued until September 1999, prevented the
off-site migration of chromium and reduced the concentration of chromium in the groundwater
on-site. Subsequent in-situ reduction has been highly effective in reducing hexavalent chromium
to the trivalent form and causing the fixation of the trivalent chromium hydroxide onto
subsurface material, except in areas where concentrated calcium polysulfide remains in the
subsurface. In these areas, elevated pH values cause trivalent chromium to be soluble and be
detected in monitoring wells. Arsenic and manganese are also soluble under such conditions. No
off-site migration of manganese or arsenic is anticipated, due to geochemical interactions with
subsurface material and the consumption of excess calcium polysulfide. Soil remediation has
further improved groundwater quality by removing impacted soil that could potentially leach
contaminants to the water table. CWP has recorded a deed restriction that prohibits the site from
residential use.

Based on the review of groundwater data collected to date, the review of Site reports
documenting Site investigations, cleanup, and remedy selection, and the Site inspection and
technical assessment done as part of this five-year review, the current remedy has been

determined to be protective of human health and the environment.

11.0 NEXT REVIEW

The next 5-year review for the Coast Wood Preserving Siteis currently scheduled for submission
in January 2011.
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