REMEDIAL INVESTIGATION AND
FEASIBILITY STUDY

CASCADE POLE AND LUMBER COMPANY
TACOMA, WASHINGTON

Prepared for

MCFARLAND CASCADE HOLDINGS, INC.
A STELLA-JONES COMPANY

April 29, 2014

MFA Project No. 9081.01.04

AECOM Project No. 60220510

Prepared by
Manl Foster & Alongi, Inc.
1329 N State Street, Suite 301, Bellingham WA 98225

AECOM Environment
710 Second Avenue, Suite 1000, Seattle, WA 98104






PREFACE

This report is the product of a cooperative partnership between Maul Foster & Alongi, Inc.
(MFA) and AECOM Environment (AECOM). AECOM (formerly doing business as
ThermoRetec Consulting Corporation and The RETEC Group, Inc.). Field activities conducted
in support of this remedial investigation and feasibility study (RI/FS), including monitoring well
installation and development, soil and groundwater sampling, and oversight and implementation
of interim remedial actions, were completed by AECOM. The only exception to that is the most
recent groundwater monitoring event, conducted in July 2013, which was completed by MFA.
AECOM also drafted reports documenting the details and findings of the field activities.
AECOM prepared a draft of this RI/FS report in coordination with the Washington State
Department of Ecology (Ecology). MFA has updated sections of the RI/FS, in continuing
coordination with Ecology, primarily by inclusion of recent groundwater monitoring data,
updating cleanup levels, and conducting additional groundwater fate and transport modeling;
MFA was responsible for prepating the final RI/FS document in cootdination with AECOM.
However, large sections of this report, and the field work and analysis on which they are based,
are an AECOM work product. In particular, the site background, investigation and interim
action summaries, background information used in the development of cleanup standards, and
FS components of this report are largely attributable to AECOM.
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1 INTRODUCTION

This report presents the results of the Remedial Investigation and Feasibility Study (RI/FS) for the
Cascade Pole and Lumber Company (CPLC) facility, an active wood treating facility located in
Tacoma, Washington. For purposes of this report, property (unless otherwise specified) refers to the
property on which CPLC conducts its operations. “Site” refers to anywhere that contamination from
CPLCs historical operations has come to lie, irrespective of property ownership. Based upon site
characterization data, the site is contained within the boundaries of the property. This document has
been prepared pursuant to Agreed Order (AO) No. 92HS-5146 and in accordance with the Model
Toxics Control Act (MTCA) (Washington Administrative Code [WAC] 173-340-350). McFarland
Cascade Holdings, Inc. (MCHI) has contracted with AECOM Environment (formerly doing
business as The RETEC Group, Inc. [RETEC]) and Maul Foster & Alongi, Inc. to prepare this
RI/FS. RI/FS activities are being conducted in coordination with representatives from the
Washington State Department of Ecology’s (Ecology) Hazardous Waste and Toxics Reduction
program. The scope of wotk for completing the RI/FS was developed in cooperation with Ecology
and was described in the final RI/FS work plan (RETEC, 1994).

1.1 RI/FS Objectives

This RI/FS characterizes the nature and extent of contamination, the potential for contaminant
migration, the risks associated with exposure to on-site contaminants, and the alternatives available
for managing contaminated media. The document specifically addresses the following areas of
potential concern:

e Releases to the soil, including the actual or potential migration of hazardous constituents
within the soil.

e Releases or threats of releases to the uppermost aquifer, including the actual or potential
migration of hazardous constituents, dense nonaqueous-phase liquids (DNAPLs)
and/or light nonaqueous-phase liquids (LNAPLS) to and within the uppermost aquifer.

e Releases or threats of releases to the deeper aquifer, including the actual or potential
migration of hazardous constituents, DNAPLs and/or LNAPLs to and within the
deeper aquifer.

e Releases or threats of releases to and from surface water and surface water sediments
including the actual or potential migration of hazardous constituents within surface
water and sediment, recharge of contaminated surface waters to groundwater, and
discharge of contaminated groundwater to surface waters. This pathway is addressed by
the National Pollutant Discharge Elimination System (NPDES) permit and previous site
investigations.
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1.2 Report Organization

Sections 1 to 5 comprise the RI components of this report including background information
(Section 2), a summary of site investigation activities and results (Section 3), a description of interim
actions completed at the site (Section 4), and the selection of indicator hazardous substances (IHSs)
and development of cleanup levels (CULSs) (Section 5).

Sections 6 to 8 comprise the FS components of this report including remedy evaluation procedures
(Section 6), technology screening (Section 7), and an evaluation of alternatives and selection of a
preferred remedy (Section 8).

Section 9 provides a summary and conclusions relevant to the findings detailed in the RI and FS
sections of this report.

2 BACKGROUND

This section provides a summary of the background information including the site setting and
operational history. Existing site characterization data appears in Section 3. Additionally, the
conceptual site model is presented in Section 5.6.

2.1 Site Description

The CPLC wood treating facility is located on the Tacoma Tideflats at East 18th Street and Marc
Street in Tacoma, Washington. Figure 2-1 provides the general location of the site. The 43-acre
property is located approximately 200 feet east of the Puyallup River and 1,000 feet south of the
Milwaukee Waterway. The property is surrounded by industrial facilities including: Maersk Pacific
storage and shipping yard, to the northwest; the former Union Pacific Railroad (UPRR) Milwaukee
Railyard to the northeast; Pallet Services, a pallet manufacturing and storage facility, to the east; Fred
Tebb and Sons, a lumber mill; and Recovery One, a demolition waste transfer and processing facility,
to the south. The Milwaukee Railyard is no longer active and the Port of Tacoma (the Port)
completed remedial actions to address free-phase diesel fuel and other areas of contamination from
previous activities at the site. A restrictive covenant is in place at the Milwaukee Railyard site and
groundwater monitoring and soil cap maintenance activities are ongoing. The Port has also
redeveloped the Milwaukee Railyard site to allow for the expansion of the Maersk Pacific Terminal.

2.2 Site History and Operations

Wood treating operations have been conducted at the property since 1974. Historical site features
are shown in Figure 2-2. Prior to 1974, the northwest portion of the property was the only usable
area and it housed a lumber mill and a landscape bark operation. The remainder of the current
property is built on land created by dredge spoils and, perhaps, other fill by the Port. CPLC began
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developing this fill property in 1972. Initially, three retorts and the creosote thermal butt vat were
utilized for wood treatment. An additional retort was added to the facility in 1978.

Historically, the facility and property were owned and operated by CPLC. Under a corporate
restructuring that occurred on January 3, 2004, CPLC retained ownership of the property and began
leasing the facility, property, and equipment to a newly formed operating company, McFarland
Cascade Pole and Lumber Company (MCPLC). Note that both CPLC and MCPLC are owned by
the same parent company, MCHI. In 2012, Stella Jones Corporation acquired MCHI, the parent
company of CPLC and MCPLC. As part of that transaction, CPLC transferred ownership of the
real property to Tyee Management Company, LLC, which continues to lease the property to MCHI.

The CPLC facility is used for the manufacture and processing of treated wood products. Figure 2-3
shows the current layout of the facility. Activities at the facility have included debarking, sizing and
framing, incising, staining, pressure and non-pressure treating, and distributing finished products to
customers. Treated wood products that are manufactured at the CPLC facility include utility poles,
and dimensional lumber used for decking, fencing, and other similar products.

Both pressure and non-pressure (i.e., thermal) processes are used at the facility. The wood treating
chemicals primarily used in these processes have been pentachlorophenol (PCP), copper-chromated
arsenic (CCA), copper azole type C (CA-C), and creosote. CA-C replaced CCA for residential use
products as of December 31, 2003 as a result of a voluntary agreement between the wood treating
chemical manufacturers and the US. Environmental Protection Agency (USEPA). From 1978 to
1987, Chemonite® ammoniacal copper zinc arsenate (ACZA) was used at the facility. As of
December 2004, creosote use was discontinued at the CPLC facility. PCP is now used in the thermal
process. All of the treated wood products currently produced at the CPLC facility are treated with
CA-C or PCP.

Wood treating activities, including storage and application of wood preservatives, are conducted on
the eastern portion of the property in an area referred to as the “treating area.” The treating area
includes the drip pads, transfer table, retorts, and PCP thermal butt vat (see Figure 2-3). Historical
and current areas used for storage of treated wood products are shown in Figures 2-2 and 2-3.

Chemicals used in the wood treating process and their associated compounds and breakdown
products were identified as chemicals of interest (COIs) for the site, including the following:

e Total and dissolved arsenic, copper, and chromium (including both trivalent chromium
[CtIII] and hexavalent chromium [CrVI])

e Polycyclic aromatic hydrocarbons (PAHs)
e PCP

e Semivolatile organic compounds (SVOCs)

In addition, the following COls were identified in association with the PCP carrier oil in use at the
site:
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e Benzene, toluene, ethylbenzene, and xylenes (BTEX)
e Total petroleum hydrocarbon-gasoline range organics (GRO)

At the end of December 2003, in preparation for the changeover to the new treating solution, all
tanks used to store CCA solutions were de-scaled and then cleaned with a high-pressure wash (hydro
blaster), and the piping was flushed to remove potential chemical residuals. On October 9 and 10,
2004, CPLC re-profiled and decontaminated the drip pad using a combination of sand blasting and
hydro-blasting techniques. CPLC outlined an approach for formal phased closure of the
CCA/CA-C drip pad in a sampling plan submitted to Ecology on September 23, 2004 (CPLC,
2004). This phased approach allows for continued operation of the drip pad, after sufficient cleaning
such that any liquids generated on the drip pad would not be viewed as having been “mixed” with
F035 listed waste. The drip pad will still be regulated under Subpart W, however the wastes managed
on the drip pad will no longer be managed as FO35 hazardous under the mixture rule. The final
phased closure report has been reviewed and approved by Ecology. Wastes from the CA-C drip pad
are no longer required to be managed as F035 listed wastes.

The CPLC facility is a hazardous waste generator (ID No. WAD 008 958 357). The facility
discharges treated stormwater under an NPDES permit (No. WA003795-3) for the discharge of
treated stormwater runoff. CPLC’s current NPDES permit has been in effect since March 15, 2002.
A renewed permit was issued on October 6, 2008 and expired on October 31, 2013. A renewal
application for the NPDES permit was submitted on April 26, 2012. CPLC is also registered with
the Puget Sound Clean Air Agency (Registration No. 10398).

CPLC records indicate that three known spills have occurred at the facility. Each of these spills was
reported to Ecology.

e In August of 1985, an overflow of process water from the cooling tower resulted in a
release of approximately 100 gallons of water. The spill was adequately cleaned up and
efforts were made to eliminate the possibility of future spills.

e In March of 1986, a cooling tower overflow resulted in the spill of approximately 100
gallons of process water. The spill was adequately cleaned up and the system redesigned
to prevent any chance of reoccurrence.

e In May of 1986, a storage tank overflow resulted in the spill of approximately 260
gallons of CCA. This spill was adequately cleaned up and procedures were implemented
to prevent any chance of reoccurrence.

No records were found of any other spills or reportable releases at the CPLC facility.

2.3 Characteristics of Wood Preservatives Used

The primary wood preservatives used at the CPLC facility are reviewed below in terms of their
physical and chemical properties, their fate in the environment, and the existing standards and/or
criteria that define protective environmental concentrations.
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2.3.1 Pentachlorophenol

PCP is a crystalline chemical compound formed by chlorinating phenol. It is soluble in heavy
petroleum oils and somewhat soluble in lighter oils such as kerosene and mineral spirits. PCP is a
widely used pesticide. The PCP solution used at the CPLC facility consists of a petroleum solution
containing about 5 percent PCP by weight. This is a typical formulation for wood preserving
applications. PCP has been used in the retorts at the CPLC facility since wood preserving operations
commenced. PCP was also utilized in the thermal butt vat until approximately 1989. The
southernmost retort is presently being used for PCP treatment.

PCP is moderately soluble in water and readily degrades in the environment by chemical,
microbiological, and photochemical processes (Choudhury et al, 1986; Kaufman, 1978). PCP
solutions exposed to sunlight or ultraviolet light are photodegraded (Wong and Crosby, 1978). PCP
can be degraded both aerobically and anaerobically; degradation is more rapid under aerobic
conditions and slows significantly at temperatures below 19 degrees centigrade (°C) (Pignatello et al.,
1985, 1986). Several strains of aerobic bacteria can metabolize and degrade PCP (Pignatello et al.,
1983; Steiert and Crawford, 1986, 1987). The ability of different microorganisms to degrade PCP is
not uniform and it appears that adaptation of microbial populations is essential in promoting
biodegradation. Delaune, Grambrell, and Reddy (1983) observed aerobic microbial degradation in
estuarine sediments while tidal transport and photodegradation were reported to play a minor role.
Pignatello et al. (1983) reported several significant observations on the degradation and
transformation of PCP in freshwater streams: photolysis accounted for a 5 to 28 percent decline in
initial PCP concentrations and was most rapid at the water surface under conditions of bright
sunlight; adsorption to sediments and uptake by biota accounted for less than 5 percent loss in
acclimated waters and less than 15 percent in unacclimatized waters; and microbial degradation of
PCP became significant about 3 weeks after dosing and eventually became the primary mechanism
of PCP removal, accounting for up to 46 percent decline in initial PCP. The reported half-life of
PCP in water ranges from 0.15 to 15 days; degradation is most rapid under conditions of high
incident radiation, high dissolved oxygen, and elevated pH (Bevenue and Beckman, 1967; Boyle et
al., 1980; Smith, Brockway, and Stancil, 1987; Wong and Crosby, 1978).

The toxicity of PCP is centered largely on its potential as a metabolic poison. Available data indicate
that it is a probable human carcinogen. PCP is readily absorbed following oral and inhalation
exposure; evidence from occupational studies indicates it is also absorbed following dermal exposure
(USEPA, 1984b). Occupational exposures have indicated the following effects of PCP:
neurotoxicity, immune system effects, liver and kidney damage, and hematological disorders.

Studies have shown that the acute and chronic toxicity of PCP to freshwater aquatic organisms
increases as the pH and dissolved oxygen concentration of the water decreases and, generally, the
toxicity also increases as the water temperature increases (USEPA, 1986). Salinity, temperature, and
pH have a slight effect on the toxicity of PCP to some marine aquatic organisms (USEPA, 1980).
Generally, fish rapidly deplete PCP and it has been suggested that the efficient elimination of PCP
from vertebrate species should allow them to tolerate periodic low doses of PCP without toxic
effects (McKim, Schmieder, and Erikson, 1986).
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2.3.2 Chromium, Copper, and Arsenic

CCA was a widely-used, inorganic, waterborne wood preservative for residential and industrial
products until 2004. It is a mixture of chromium, copper, and arsenic compounds used in a 1-2
percent mixture with water. CCA was the major preservative used by CPLC through 2003 in the
retorts, primarily for the treatment of lumber.

ACZA, whose official trade name is Chemonite®, is also an inorganic waterborne preservative. It is
a mixture of ammonia, coppet, zinc, and arsenic compounds. ACZA was used periodically in the
retorts from 1976 to 1986 primarily for the treatment of lumber.

CA-C, a copper-based, non-arsenical water-based preservative, replaced CCA as the primary wood
preservative for dimensional lumber as of December 31, 2003. CA-C is a mixture of copper
compounds and tebuconazole and is an unrestricted use, water-based preservative. The solution
strength is typically 1 percent. CA-C products are managed on the inorganic side of the treating
facility and are handled on the former CCA drip pad. The CA-C solution is used primarily to treat
lumber.

2.3.2.1 Arsenic

In the natural environment, arsenic has four different oxidation states, and chemical speciation is
important in determining arsenic’s distribution and mobility. Interconversions of the +3 and +5
states and organic complexation are the most important fate mechanisms. Arsenic is generally quite
mobile in the environment. In the aquatic environment, volatilization is important when biological
activity or highly reducing conditions produce arsine or methylarsenics. Sorption by sediments is an
important fate. Arsenic is metabolized to organic arsenicals by a number of organisms; this increases
arsenic’s mobility in the environment. Because of its general mobility, arsenic tends to cycle through
the environment.

There is sufficient evidence that arsenic is a skin and lung carcinogen in humans. There is inadequate
evidence for the carcinogenicity of arsenic compounds in animals. Oral doses to experimental
animals produced phytotoxic symptoms indicating arsenic to be teratogenic. Weak or negative results
were obtained in most bacterial tests for mutagenicity. Toxicity depends on the chemical form of
arsenic: arsenites (As™) are more toxic than arsenates (As™).

Toxic and other effects of arsenicals to aquatic life are significantly modified by numerous biological
and abiotic factors (Michnowicz and Weaks, 1984; NAS, 1980; USEPA, 1980). The L.C50 values, for
example, are markedly affected by water temperature, pH, Eh, organic content, phosphate
concentration, suspended solids, and presence of other substances and toxicants, arsenic speciation,
and duration of exposure. In general, inorganic arsenicals are more toxic to aquatic biota than
organo-arsenicals.

2.3.2.2 Chromium

CrVI is quite soluble, existing in solution as a component of a complex anion. It is not sorbed to
any significant degree by clays or hydrous metal oxides. The anionic form varies according to pH
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and may be a chromate, hydrochromate, or dichromate. Because all anionic forms are so soluble,
they are quite mobile in the aquatic environment. CrVI is efficiently removed by activated carbon
and thus may have some affinity for organic materials in natural water. CrVI is a moderately strong
oxidizing agent and reacts with reducing materials to form CrIIl. Most CrIII in the aquatic
environment is hydrolyzed and precipitates as chromium hydroxide. Sorption to sediments and
bioaccumulation will remove much of the remaining CrIII from solution. CrIII is adsorbed only
weakly to inorganic materials. CrIII and CrVI are readily interconvertible in nature depending on
environmental conditions such as pH, hardness, and the types of other compounds present. Soluble
forms of chromium accumulate if ambient conditions favor CrVI. Conditions favorable for
conversion to CrllI lead to precipitation and adsorption of chromium in sediments.

USEPA has not classified CrIII with respect to carcinogenicity, but has classified CrVI a Class A
carcinogen for inhalation. Chronic inhalation exposure of chromium can cause respiratory system
damage (USEPA, 1984a). Chromium is a sensitizing agent producing allergic skin reactions or
asthma (GRI, 1988). Chromium is absorbed through the gastrointestinal tract, the lungs, and
through the skin by diffusion. Once absorbed, chromium is transported by binding to proteins in
the blood (GRI, 1988). Chromium is cleared rapidly from the blood and slowly from the tissues.

2.3.2.3 Copper

Copper has two oxidation states, +1 (cuprous) and +2 (cupric). Cuprous copper is unstable in
aerated water over the pH range of most natural waters (6 to 8) and oxidizes to the cupric state.
Several processes determine the fate of copper in the aquatic environment: formation of complexes,
especially with humic substances; sorption to hydrous metal oxides, clays, and organic materials; and
bioaccumulation. In waters containing soluble organic material, complexation with organic ligands
can occur, thus favoring the prolonged dispersion of copper in solution. The presence of organic
acids also can lead to the mobilization of copper from the sediments to solution. Copper has a
strong affinity for hydrous iron and manganese oxides, clays, carbonate minerals, and organic matter.
Sorption to these materials, both suspended in the water column and in the sediment, results in
relative enrichment of the solid phase and reduction in dissolved levels. Sorption processes are quite
efficient in scavenging dissolved copper and in controlling its mobility in natural unpolluted streams.
The amounts of the various copper compounds and complexes that actually exist in solution
depend on the pH, temperature, alkalinity, and concentrations of other chemical species. The levels
of copper able to remain in solution are directly dependent on water chemistry. Generally, ionic
copper is more soluble in low-pH waters and less soluble in high-pH waters.

There is no evidence of carcinogenicity associated with copper. Copper salts act as irritants to the
skin causing itching, erythema, and dermatitis (Sittig, 1985). Human health toxicity data has been
derived for copper.

2.3.3 Creosote

Creosote is not a single chemical substance, but a mixture of hundreds of compounds. In use as a
wood preservative, creosote is commonly mixed with heavy fuel petroleum oils. Creosote was used
in the retorts at the CPLC facility from 1974 to 1979. Retort use of creosote was discontinued in
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1979 except for occasional uses thereafter. From the 1990s through 2004, creosote has only been
used in the thermal butt vat; all creosote use at the facility was discontinued effective December 31,
2004. Creosote is not soluble in water and is denser than water. Therefore, if released in sufficient
volume, creosote can migrate vertically over substantial distances. The vertical migration of creosote
would continue until either the volume of the release was absorbed by soils or until a relatively
impermeable barrier was encountered.

The major constituents of creosote belong to a class of compounds called PAHs. PAHs are a group
of unsaturated hydrocarbons having two to six molecular rings and are present in the environment
from both natural and manmade sources. PAHs are common combustion byproducts and they are
released whenever organic materials are burned. PAHs are generally classed into two groups, the
lower molecular weight, two- and three-ring PAHs (LPAHs) and the high molecular weight PAHs
(HPAHSs) with four or more aromatic rings. The physical and chemical properties of PAHs vary with
molecular weight. The LPAHs are more soluble and biodegradable, while the HPAHs are less
soluble and more resistant to biodegradation (Stroo, 1992). Organisms that can use the HPAHs as
sole carbon sources have been found, but are rare (Heitkamp and Cerniglia, 1988). PAH compounds
tend to sorb or partition to soil solids or soil organic matter, and this tendency to sorb varies directly
with molecular weight. Most LPAHs are slightly hydrophobic and have relatively low water
solubilities. If these compounds go into solution, they will eventually biodegrade. The HPAHs tend
to remain sorbed or partitioned to solids and organic matter. They are only slightly soluble in water
and do not readily biodegrade. If these HPAHs are in an aqueous phase, they will be removed from
that phase within a short distance. They readily accumulate in available organic matter, and they tend
to remain immobile and inaccessible to both dissolution and biodegradation.

PAHs include both known and probable carcinogens as well as known non-carcinogenic
compounds. Acute effects from direct contact with PAHs and related materials are limited primarily
to phototoxicity; the primary effect is dermatitis (NIOSH, 1977). Some PAHs have been shown to
cause systemic toxicity but these effects are generally seen at high doses (Santodonato, Howard, and
Basu, 1981). Carcinogenic PAHs are believed to induce tumors both at the site of application and
systemically. Quantitative indices of toxicity exist for the following non-carcinogenic PAHs: 2-
methylnaphthalene, dibenzofuran, naphthalene, acenaphthene, fluorene, anthracene, fluoranthene,
and pyrene. USEPA has derived carcinogenic slope factors for benzo(a)pyrene (BaP),
benzo(a)anthracene, benzo(b) fluoranthene, benzo(k)fluoranthene, chrysene, dibenz(a,h)anthracene,
and indeno(1,2,3-cd)pyrene.

PAHs vary substantially in their toxicity to aquatic organisms. In general, toxicity increases as
molecular weight increases (although HPAHs have low acute toxicity, perhaps due to the low
solubilities in water). PAH concentrations that are acutely toxic to aquatic organisms are several
orders of magnitude higher than concentrations found in even the most polluted waters. Sediments
from polluted regions, however, may contain PAH concentrations similar to those which are acutely
toxic, but their limited bioavailability would probably render them substantially less toxic than PAHs
in solution (Neff, 1979). Authorities generally agree that most species of aquatic organisms studied
to date rapidly accumulate PAHs from low concentrations in the ambient medium; uptake of PAHs
is highly species specific; and bioconcentration factors tend to increase as PAH molecular weight
increases. Ambient water quality criteria have been established for three specific PAHs
(acenaphthene, fluoranthene, and naphthalene) and for total PAHs.
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3 SUMMARY OF SITE INVESTIGATIONS

In December 1989, Ecology issued AO number DE89-S214 to CPLC to correct certain operational
and reporting practices found by Ecology to be inconsistent with their dangerous waste regulations
(WAC 173-303). Section 4 of the AO required a site investigation. In 1991, CPLC conducted a site
investigation to assess the magnitude and extent of possible soil and groundwater contamination
from past releases. In accordance with the AQO, the site investigation focused on three areas: (1) the
treated lumber storage area, (2) the retort and transfer table area, and (3) the thermal butt vat. The
1991 site investigation determined that past operational practices had resulted in contamination of
soils and/or groundwater in portions of the property. The results of the site investigations,
summarized in Table 3-1, were reported to Ecology.

The results of the 1991 site investigation combined with the facility improvements planned by
CPLC prompted Ecology to include an interim action program and the requirement to conduct an
RI/FS under a new AO (No. 92HS-S146). The new AO was finalized on June 7, 1993. CPLC
initiated interim action activities prior to final signing of the AO. The interim action areas identified
by CPLC and Ecology were: (1) the location of the proposed Resource Conservation and Recovery
Act (RCRA) Subpart W drip pads; (2) the transfer table area; and (3) wood storage areas which
CPLC planned to pave. Although not explicitly listed, the AO allowed for groundwater interim
actions as necessary. Interim action activities are summarized in Table 3-1 and discussed in Section 4
of this report. Further investigation activities completed in support of the interim actions are
included in this section.

3.1 Hydrogeologic Setting

Stratigraphy beneath the CPLC facility was evaluated by drilling and sampling of 18 soil borings.
Each borehole was used for installation of monitoring wells or piezometers. Monitoring well
locations (MW-1 to MW-18) are shown on Figure 2-3; boring and well completion logs are included
in Appendix A.

3.1.1 Hydrostratigraphy

A shallow, unconfined aquifer (the “shallow aquifer”) consisting of 6 to 10 feet of fine to medium
sand with some sandy silt intervals exists at the site. Thin silty clay beds are present at some
locations. An aquitard is present at the base of the shallow aquifer (the “shallow aquitard”). The
shallow aquitard is a silty clay to clayey silt layer, often containing wood and other organic matter,
approximately 6 to 7 feet thick. Based on deeper boreholes that were completed at the site (MW-7,
MW-14, and MW-18), a semi-confined aquifer exists below the shallow aquitard (the “deep aquifer”).
The deep aquifer is approximately 6 to 10 feet thick and consists of very fine to medium sand with a
trace of silt. A second aquitard underlies the deep aquifer (the “deep aquitard”) and consists of
three feet of sandy to clayey silt.
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3.1.2 Horizontal Groundwater Flow

3.1.2.1 Shallow Aquifer

Groundwater levels were measured in the shallow aquifer from January 1991 to 2012 (see Figure 2-3
for monitoring well locations). Water levels measured from 1999 to 2005 are included in Appendix
B-1. The depth to groundwater is generally quite shallow, ranging from 3 to 10 feet below ground
surface (bgs). Historical estimated groundwater elevation contour maps for the shallow aquifer,
including seasonal groundwater elevation contour maps from 2004, are included as Appendix B-2.
Figure 3-1 shows groundwater elevation contours in the shallow aquifer in 2012, the most recent
measurements. The figure shows a general gradient to the southwest across the site. No significant
seasonal variation in the groundwater flow direction was noted; although, the static water levels
measured in individual wells fluctuated seasonally by approximately 2 feet. Groundwater elevations
are highest during winter months (January through March) and lowest in the fall (October and
November). During some gauging events, a slight groundwater “mound” is observed near MW-2,
although the overall groundwater flow across the site remains in a southwesterly direction.

Groundwater flow from the treating area is toward the Puyallup River, approximately one-quarter
mile downgradient of the site. While the shallow aquifer is thought to discharge to the river, the
monitored portions of the shallow aquifer, including wells in the treating area of the CPLC facility,
are sufficiently distant from the river, and are not tidally influenced (see Section 3.2.2).

The horizontal recovery well (HW-01) recovers groundwater from the shallow aquifer and affects
groundwater flow at the site. Note that in some of the documents included as appendices to this
report, that were prepared prior to completion of this report, HW-01 may also be referred to as the
“horizontal recovery trench” or “horizontal drain.” The horizontal recovery well is oriented roughly
perpendicular to groundwater flow, so it does not appreciably alter the flow paths across the site, but
a slightly increased gradient is present in the vicinity of HW-01.

Groundwater flow on the former Milwaukee Railyard, immediately north of the CPLC, naturally
flows in a north/northwestetly direction, toward the Puyallup River (AGRA, 1996). Groundwater
gauging data from 2005 at the former rail yard, as shown in Figure 3-2, suggests that the ongoing
remediation activities at the former rail yard may be impacting groundwater flow by directing
groundwater in a more northerly direction. Nevertheless, ongoing groundwater level gauging
consistently shows higher groundwater elevations in UPRR-29 than in wells on the site, indicating
that UPRR-29 is upgradient of the site. Figure 3-3 shows the monthly variation in groundwater
elevations in selected wells over a calendar year (2004), and illustrates that UPRR-29 is consistently
upgradient of the wells on the site.

3.1.2.2 Deep Aquifer

Seasonal potentiometric surface maps for the deep aquifer from 2004, 2007 to 2010, and 2012 are
included in Appendix B-3. Figure 3-4 shows the potentiometric surface within the deep aquifer in
February 2013, during the most recent measurements. Deep groundwater typically moves in a
southwesterly to westerly direction across the site, toward the Puyallup River, as seen in the
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potentiometric surface maps in Appendix B-3 and Figure 3-4. The February 2012 event shows deep
groundwater moving in a northerly direction, which is considered anomalous (see Appendix B-3).
The deep aquifer hydraulic gradient is somewhat shallower than in the shallow aquifer.

3.1.3 Vertical Gradients

Periodic gauging in well pairs MW-7/8, MW-13/14, and MW-10/18 provide information on vertical
gradients at the site. Wells MW-7, MW-14, and MW-18 are completed in the deep aquifer; the
difference in potentiometric surface from the shallow aquifer wells to the deep aquifer wells is
presented in Table 3-2. Vertical gradients were calculated using gauging data from 2003 and 2004
and show an average downward vertical gradient of 0.14 foot per feet (ft/ft), 0.18 ft/ft and 0.14
ft/ft in well pairs MW-7/8, MW-13/14, and MW-10/18, respectively. Groundwater gradients are
consistently downward, except for September 2004 between wells MW-10 and MW-18 when an
upward gradient of 0.03 ft/ft was measured. The water level measured in MW-10 during that event
was approximately 2 feet lower than in any other event in 2004, so this was likely an erroneous
measurement. With that data point removed, the average vertical gradient in well pair MW-10/18 is
0.17 ft/ft. The vertical gradients indicate that the shallow aquifer recharges the deep aquifer with
some vertical flow and therefore, the deep aquifer is semi-confined. The shallow aquifer also
includes a lateral flow component towards the Puyallup River.

Wiater level data from monitoring wells screened in both the shallow and deep aquifers were used to
calculate horizontal gradients during 2004. The seasonal variation in site-wide gradients for the
shallow aquifer was approximately 0.001 ft/ft; therefore an average gradient was calculated. These
average gradients were 0.005 ft/ft to the southwest for the shallow aquifer and 0.001 ft/ft to the
southwest for the deep aquifer from the 2004 periodic gauging data. The November 2004 hydraulic
gradient for the deep aquifer was anomalously high, and was omitted from this average.

3.2 Aquifer Characterization

3.2.1 Slug Tests

CPLC completed six rising head slug tests to define hydrogeologic properties beneath the treating
area in the shallow aquifer. Hydraulic conductivity data were used to design the groundwater interim
action. Slug tests were conducted in wells MW-2, MW-3, MW-6, MW-8, MW-9, and MW-10 on June
28, 1995. Rising head slug tests were performed using a known volume (either a bailer or slug). The
bailer or slug was instantaneously removed from the monitoring well and the recovery of the well to
near static conditions was measured over time. The response of the monitoring wells was recorded
manually using a water level indicator. Selected water level measurement intervals consisted of 5
seconds, 10 seconds, 15 seconds, 30 seconds to 1 minute and 10 minutes. Monitoring wells MW-10
and MW-11 were used as control wells to monitor any longer term water level changes in the vicinity
of the subject wells; MW-10 was also used as a test well. The static water levels were measured in
these control wells the afternoon before the tests were completed and approximately every 30
minutes during the slug tests. Slug test gauging data are included in Appendix C.
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CPLC completed slug tests in three deep monitoring wells to assess the hydraulic conductivity of
the deep aquifer, in accordance with the work plan submitted to Ecology on March 16, 2006
(RETEC, 20006). Slug tests were conducted on October 5, 2006 in monitoring wells MW-7, MW-14,
and MW-18. The tests consisted of multiple rising head and falling head tests with data collected and
recorded by pressure transducer sensors. A rising head slug test was accomplished by removing a
slug of known volume from the well, while a falling head slug test was accomplished by adding a
slug of known volume to the well. During both the rising and falling head slug tests the slug was
inserted and removed from the water column as smoothly as possible to minimize splashing and
oscillations. An electric transducer at the bottom of the wells recorded the subsequent recovery of
the groundwater within each well. Slug test data are included in Appendix C.

The method of Bouwer and Rice (1976) was used for the slug test interpretation. This method is
used for partially or fully penetrating wells of various geometries in unconfined aquifers. The
method consists of plotting the water level, or head, difference in the well during recovery period
and the static water table head on the log scale versus elapsed time on the semi-log paper. The
solution requires fitting a straight line to the data. Double and triple straight-line effects can occur in
the plots. Typically, initial data is affected by the filter pack in the well resulting in a steeper initial
straight line. As the test nears completion, recovery can be affected by well storage resulting in
another change in slope. Therefore, the second straight line is typically chosen as a representative
slope for the aquifer.

Solutions for the Bouwer and Rice methods were completed using the computer program, Aquifer
Test Solver (AQTESOLV™)  version 1.1. Plots are presented in Appendix C. The hydraulic
conductivities observed in the shallow aquifer range from 2.10 X 10 centimeters per second (cm/s)
(0.059 foot per day [ft/day]) to 1.31 X 10” cm/s (3.71 ft/day). The geometric mean of the hydraulic
conductivities determined for the subject monitoring wells is 1.91 X 10* cm/s (0.541 ft/day).
Results are included in Appendix C. Recharge time was longer for monitoring wells MW-3 and MW-
8 and rapid for monitoring wells MW-2 and MW-10. The static water fluctuations were less than 0.05
foot in the control wells indicating that slug test results were not affected by long-term water level
changes.

The data collected from slug tests completed in 2006 from the pressure transducer was evaluated
using the Bouwer and Rice method for confined aquifers which was computed using the computer
program, AQTESOLYV, version 3.5 (Appendix C). Curve fitting was conducted both automatically
by the program and manually by visual means. The method used was dependent upon whether the
automatic fit correlated with observed site geology. The hydraulic conductivities observed in the
deep aquifer range from 3.48 X 107 to 9.07 X 10” cm/s (9.87 to 25.7 ft/day). The geometric mean
of the hydraulic conductivity measurements for the subject monitoring wells was 6.70 X 107 cm/s
(19.0 ft/day). Results are included in Appendix C.

3.2.2 Tidal Study

A tidal influence study was conducted on February 27 and 28, 1991. A tidal gauge was installed on a
piling immediately north of the 11th Street Bridge on the Puyallup Waterway. The tidal gauge
readings ranged from 0.5 to 2 feet below the tidal levels reported in the Tacoma area tidal chart
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during the tidal study. Measurements of tide and groundwater levels began at approximately 8 a.m.
on February 27, 1991 and continued houtly through 8 a.m. on February 28, 1991. The results of the
tidal study are included in Appendix D. Water level variations in most wells (except MW-5) were very
minor and did not reflect any tidal influence. In MW-5, groundwater elevations increased 1.3 feet
during the first seven hours of the study and then leveled off. Well MW-5 was under significant
pressure when the well cap was released prior to the first measurements of the tidal study, and was
not tightly sealed afterward. Based on the slow recovery of this well during development, this
increase is thought to be due to slow adjustment of the water level in the well to atmospheric
pressure. The limited variation in water levels during the 24-hour period indicates that tidal influence
is not significant in the shallow aquifer. Groundwater flow directions and gradients are not impacted
by tidal changes in the Puyallup River.

3.2.3 Seepage Velocities

The seepage velocities of the shallow and deep aquifers were calculated using the following
equation:

V=ki/ne

where: V = seepage velocity
k = hydraulic conductivity
1 = hydraulic gradient
ne = effective porosity

The hydraulic conductivities based on slug tests conducted during the RI ranged from 0.059 ft/day
to 3.71 ft/day for the shallow aquifer and 9.87 ft/day to 25.7 ft/day for the deep aquifer. Hydraulic
gradients, as measured during this investigation, were 0.005 ft/ft and 0.001 ft/ft for the shallow and
deep aquifer, respectively. Effective porosity was estimated based on the lithologies observed in soil
samples. The shallow aquifer is a silty fine-grained sand, and an effective porosity of 26 percent was
used to estimate seepage velocity. The deep aquifer is a fine-grained sand, and an effective porosity
of 33 percent was used to estimate seepage velocity (Weight and Sonderegger, 2001). Based on these
measurements, seepage velocity for the shallow aquifer is 0.071 ft/day to 0.001 ft/day and seepage
velocity for the deep aquifer is 0.030 ft/day to 0.078 ft/day.

3.3 Soil Quality Information

Several soil investigations have been conducted at the site since 1991. The results of these
investigations are summarized in the following subsections. Laboratory reports are provided in
Appendix E. Data from these investigations are provided in Appendix F To support the FS, the data
in Appendix F are subdivided into samples from soil that remains onsite, and samples from soil that
was excavated and disposed of offsite. A memorandum providing information on the interim action
soil removals and the management of soils which remained onsite is also included in Appendix E
COlIs detected at concentrations above their respective preliminary CULs were retained as chemicals
of potential concern (COPCs). Following the selection of final CULs, as discussed in Section 5 of
this report, data were screened to the final CULs for selection of IHSs. Therefore, the COPCs
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discussed in the following sections are based on preliminary CULs and may not have been retained
as IHSs following the selection of final CULs.

3.3.1 1991 Investigation

Soil samples were collected during the site investigation at the locations shown on Figure 3-5 to
characterize specific areas of potential concern and to assess the nature and extent of contaminant
migration.

3.3.1.1 Treated Lumber Storage Area

Hand augers were used to sample soils in the treated lumber storage area and the transfer table pit.
Analytical data (Appendix F) indicate that soils within both these areas have been impacted by the
wood treating operations. The treated lumber storage area soils contained elevated levels of arsenic,
chromium, and copper. The concentrations were not, however, above regional data and/or
preliminary CULs established by USEPA and/or Ecology for other sites in the area at that time.' No
PCP was detected in the treated lumber storage area soils and PAHs were detected only occasionally
at very low levels (less than 1 milligram per kilogram [mg/kg]).

3.3.1.2 Transfer Table Area

The transfer table soils contained significantly higher concentrations of arsenic, chromium, and
copper with levels exceeding regional data and/or preliminary CULs. PCP was detected in only a
few samples at low concentrations (less than 20 mg/kg). PAHs were detected more frequently and at
higher concentrations in the transfer table soil than in the treated lumber storage soils. Individual
PAHs were generally present at 1 to 10 mg/kg and total PAH concentrations ranged from non-
detected to less than 20 mg/kg.

3.3.1.3 General Treating Area

Soil samples collected from borings in the general treating area show varying degrees of
contamination. These data are also provided in Appendix F The highest concentrations of PCP
were found at the 5-foot depth in boreholes MW-2 and MW-8 (92 mg/kg and 19 mg/kg,
respectively). The highest naphthalene concentration detected was at the 5-foot depth in borehole
MW-9 (5 mg/kg). The highest arsenic and chromium concentrations were detected from the 1.5- to
2.5-foot depth range in boreholes MW-8 and MW-6.

3.3.2 Interim Action Investigations

Sampling of proposed paving areas was a required interim action under the AO; the paving itself
was not a requirement of the AO, but rather was completed in order to promote better facility

I Metals concentrations common to native soils wete obtained from Bowen (1966), Trace Elements in Biochemistry. Atsenic
concentrations wete compated to the Ruston/North Tacoma portion of the Commencement Bay Superfund site
cleanup goal of 250 mg/kg, based on elevated regional arsenic concentrations in the tideflats area.
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function and as an enhancement to the facility’s stormwater best management practices. Soil samples
were collected from the three areas prior to paving (paving areas 1 to 3) and the Subpart W drip pad
area as shown on Figures 3-6 to 3-9. Sampling was conducted for paving areas 1 through 3 to
evaluate the need for and/or extent of soil removal required in these areas prior to implementing
the interim action. Soil samples were collected between February 22 and March 9, 1993. Paving areas
4 and 5, as depicted on Figure 3-10, were outside the area of concern and therefore sampling of
these areas was not required as part of this facility improvement project.

Paving area samples consisted of the upper 2 feet of soils and drip pad samples were collected from
the 3- to 4-foot depth interval. Additional composite samples were collected from the 0- to 2-foot
depth interval at drip pads to characterize the upper 3 feet of soils for disposal. Analytical results are
provided in Appendix

3.3.2.1 Paving Areas

Soils within the upper two feet of paving areas 1 through 3 consisted predominantly of gravelly
sand and sandy gravel. PCP was not detected or confirmed in any samples at the 80 mg/kg
detection limit of the field test kit. Selected paving area samples were tested for PAHs. During
previous samplings in January and June 1991, PAH compounds were detected at low concentrations.
However, during the 1993 interim action sampling, PAHs were not detected at concentrations above
the detection limits in any paving areas. Arsenic concentrations in the paving areas ranged from non-
detect to 190 mg/kg, with the exception of one sample from paving area 2, which had a
concentration of 340 mg/kg, Chromium concentrations ranged from 7.8 to 120 mg/kg and CrVI
was not detected. With the exception of one sample from paving area 3, copper and zinc were
detected at concentrations ranging from 9.6 mg/kg to 84 mg/kg and 20 mg/kg to 120 mg/kg,
respectively. In paving area 3, one sample had a copper concentration of 190 mg/kg and a zinc
concentration of 590 mg/kg.

3.3.2.2 Drip Pad Areas

Soils at the drip pads consisted of up to 2.5 feet of asphalt and gravel underlain by gravelly sand. At
some locations the gravelly sand was underlain by sand or clayey sand. At the CCA drip pad, total
carcinogenic PAH (cPAH) concentrations from the 3- to 4-foot depth interval were less than 5.5
mg/kg, and PCP concentrations ranged from 0.21 to 3.9 mg/kg. Arsenic concentrations ranged
from 3.5 to 4,800 mg/kg; total chromium concentrations ranged from 64 to 2,400 mg/kg, and CrVI
concentrations ranged from less than 1 to 160 mg/kg. Copper and zinc concentrations ranged from
17 to 3,300 mg/kg and 14 to 26 mg/kg, respectively. Higher metals concentrations were present in
the center of the drip pad area.

At the PCP drip pad, maximum metals concentrations in the 3- to 4-foot depth samples were 110
mg/kg for arsenic, 180 mg/kg for total chromium, 150 mg/kg for coppet, and 38 mg/kg for zinc.
CrVI was not detected. Carcinogenic PAHs were detected in only 2 of the 16 soil samples; the
maximum total cPAH was 1.87 mg/kg. PCP concentrations ranged from 0.19 to 34 mg/kg.
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3.3.3 1996 to 1999 Soil Investigations

Additional soil samples were collected during the installation of three additional monitoring wells in
1996 and during the transfer table pit upgrade in October 1999.

3.3.3.1 1996 Well Installation

Soil samples were collected during installation of MW-12, MW-13, and MW-14 in December 1996
(see Figure 2-3 for monitoring well locations). These data are included in Appendix F. PAHs were
detected above the detection limit in only two samples—MW-12 at 2 feet bgs and MW-13 at 0.5 feet
bgs. The highest metals concentrations were all observed in MW-12 at 2 feet bgs, which had an
arsenic concentration of 160 mg/kg, a copper concentration of 67 mg/kg and a chromium
concentration of 29 mg/kg. Metals were detected at lower concentrations in all other soil samples
from this well installation activity.

3.3.3.2 Transfer Table Pit Upgrade

During soil excavation for the transfer table pit upgrade in October 1999, soil staining was
encountered at a depth of approximately 4 feet within the drainage system alignment just north of
the existing storm drain. The staining was a datk brown/black coloration of the sand and gravel fill.
The staining did not appear to be a continuous layer, but was present in patches in the fill. At
Ecology’s request, a sample of the stained soil was collected and sent to Sound Analytical for
analysis of PCP and PAHs. The sample results are included in Appendix E Soil concentrations were
relatively similar to previous soil data collected in the area; however, the soil sample appeared to
include some asphalt. The analytical results may be skewed by the presence of asphalt in the sample.

3.3.4 2003 to 2004 Additional Investigation

Additional investigation work was performed in 2003 and 2004, in accordance with the RI/FS work
plan (RETEC, 1994). Soil samples were collected during the installation of three shallow and one
deep well on December 15 and 16, 2003. The deep boring (MW-18) was completed to further
quantify soil quality and stratigraphy in the deep aquifer, while the shallow boreholes (MW-15,
MW-16, and MW-17) were installed in the shallow aquifer to provide additional information on
subsurface stratigraphy and contaminant distribution.

The boreholes were advanced using continuous-flight, hollow stem augers. The deep borehole was
drilled with a large-diameter auger to 10 feet bgs, followed by a smaller-diameter auger as telescoping
casing. The telescoping drilling technique was used to seal the aquitard and minimize any drag-down
of soils during drilling.

Soil samples were obtained using a split-barrel type sampler. Split-spoon sampling was conducted at
an interval of 2.5 feet. The soil samples were visually inspected and screened using a
photoionization detector (PID). Black light was used on selected samples to qualitatively identify
areas of contamination. The geology of the soil was described in accordance with the Unified Soil
Classification System, and any evidence of contamination was noted on the boring log;
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Two to three soil samples from each borehole were collected and submitted to North Creek
Analytical. The samples were analyzed for SVOCs, PCP, and PAHs by USEPA Method 8270, with
selective ion monitoring, and metals (arsenic, copper, and chromium by USEPA Method 6010).
Samples from the shallow boreholes were collected from shallow soil (0 to 6 inches) and at the water
table (approximately 8 to 10 feet bgs). An additional sample in borehole MW-16 was collected at 5 to
6.5 feet bgs because there was a slight to moderate odor and PID reading of 3.2 parts per million.
Samples from the deep borehole were collected from the top of the aquitard and at the screened
interval of the well. The results of the laboratory analysis are shown in Table 3-3 and Appendix F

3.3.4.1 PCP

PCP was detected in all three of the surface soil samples (0 to 6 inches) from the shallow aquifer
wells, with concentrations ranging from 0.326 mg/kg (MW-16) to 10.5 mg/kg (MW-15). However,
the impacts were limited to near-surface soils. The only other PCP detection in the shallow
boreholes was the sample from MW-15 at the water table (0.57mg/kg).

A low concentration of PCP (0.245 mg/kg) was detected at the top of the shallow aquitard at MW-
18 in the sample collected from the 10.5 to 11.5 feet bgs interval. PCP was not detected in soils
collected from the deep aquifer at MW-18 (based on the analysis of a sample collected between 22.5
and 24 feet bgs).

3.3.4.2 Metals

In general, for each shallow borehole, the metal concentrations measured at or near the ground
surface (0 to 6 inches) were higher than those measured at the water table. Arsenic, chromium, and
coppet concentrations at the ground sutface ranged from 4.69 mg/kg to 36.8 mg/kg, 26.6 mg/ke to
55.9 mg/kg, and 26.5 mg/kg to 65.7 mg/kg, respectively. At the water table, the arsenic, chromium,
and copper concentrations ranged from 3.99 to 11.8 mg/kg, 17.2 to 34.8 mg/kg, and 22.8 to 35.5
mg/kg, respectively.

At the top of the shallow aquitard at MW-18, arsenic, chromium, and copper were measured at
concentrations of 11.8 mg/kg, 26.4 mg/kg, and 58 mg/kg, respectively. In the deep aquifer at MW-
18, arsenic, chromium, and copper were measured at concentrations of 1.43 mg/kg, 11.8 mg/kg,
and 19.2 mg/kg, respectively.

3.3.4.3 cPAHs

cPAH toxicity equivalency concentrations (cPAH TEQs) were calculated using toxicity equivalency
factors (TEFs) as shown in Table 3-4 (USEPA, 1993). All concentrations referred to in this section
are in units of mg/kg, expressed as BaP equivalents.
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Table 3-4  Toxicity EqQuivalency Factors

cPAH TEF
BaP 1.0
Benzo(a)anthracene 0.1
Benzo(b)fluoranthene 0.1
Benzo(k)fluoranthene 0.1
Chrysene 0.01
Dibenz(a,h)anthracene 0.1
Indeno (1,2,3-cd)pyrene 0.1

The highest cPAH TEQ concentrations were found at the water table at borehole MW-15 (3.248
mg/kg). Elevated levels of ¢cPAHs were also found in the surface at MW-15; however, the cPAH
TEQ concentration of 1.311 mg/kg was less than that at the water table. This vaties from the trend
noted in boreholes MW-16 and MW-17 where the highest cPAH TEQ concentrations were greater
at the surface (0 to 6 inches bgs) and decreased with depth, with maximum cPAH TEQ
concentrations in these borings of 0.283 and 0.096 mg/kg, respectively.

At the top of the aquitard in borehole MW-18, the cPAH TEQ concentration was 0.048 mg/kg.
Carcinogenic PAHs were not detected in soils collected from the deep aquifer at MW-18 (based on
the analysis of a sample collected between 22.5 and 24 feet bgs).

3.3.5 White Wood Area

During the preparation of the final RI/FS work plan (RETEC, 1994), CPLC and Ecology met to
review the history of the white wood yard located in the southwest corner of the facility (see Figure
2-2). This review included a thorough examination of extensive historical documents, facility maps,
and aerial photographs. Based on this review, CPLC and Ecology concluded that the white yard had
been exclusively used for the peeling and storage of white wood, or untreated poles since the facility
was developed in 1972. Prior to 1972 this area was undeveloped. Therefore, it was determined that
the white wood pole yard was not an environmental concern; therefore, the final RI/FS work plan
did not require additional characterization of this area (RETEC, 1994).

3.4 Groundwater Quality

3.4.1 1991 to 2003 Investigations

Between 1991 and 2003, fourteen monitoring wells had been installed at the site using hollow stem
auger drilling techniques. Groundwater samples were collected from these wells according to the
schedule in Table 3-5. Well construction details are shown in Table 3-6. All samples were analyzed

for PAHs, PCP, and metals (arsenic, chromium, and copper). Selected samples were analyzed for
BTEX and CrVI.
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Groundwater samples collected through January 2002 were collected using bailing techniques.
During subsequent sampling events, groundwater samples were collected using low-flow techniques,
which decreases the turbidity associated with other sampling methods and provides a more precise
assessment of dissolved constituent concentrations.

Groundwater sampling information and data are provided in Appendix G-1, including figures
showing the distribution of chemicals detected at the site at concentrations above preliminary CULs,
or COPCs, in the shallow aquifer from first quarter sampling events from 1991 to 2003. Laboratory
reports are included in Appendix E.

3.4.1.1 Shallow Groundwater Quality

Groundwater impacts were noted in the treating area of the facility, including PCP, naphthalene,
arsenic, and chromium, as well as additional SVOCs and BTEX. Dissolved constituents were
present, but no nonaqueous-phase liquids (NAPLs) were detected. Groundwater contamination
does not extend significantly beyond the treating area to MW-4 or MW-1. Analysis of groundwater
quality data collected through 2003 indicates the following:

e PCP concentrations have decreased by up to four orders of magnitude in treating area
monitoring wells MW-5, MW-6, and MW-8. Groundwater quality improvements related
to facility improvements are most evident in PCP concentrations because PCP is the
most soluble and has the lowest soil-water partitioning coefficient of all of the COPCs.

e Dissolved chromium and some copper concentrations have decreased by over an order
of magnitude in treating area monitoring wells (MW-3 and MW-6). This is also attributed
to facility improvements.

e PAH concentrations have remained relatively stable in all monitoring wells. PAHs are
more strongly sorbed to soil and, therefore, groundwater concentrations will respond
more slowly to facility changes. The highest concentrations have consistently been
detected in MW-9; however, the concentrations have remained stable.

The January 2002 sampling event showed a somewhat anomalous increase in PAHs in several wells;
however, the groundwater PAH concentrations measured in the January 2003 sampling event were
significantly lower, particularly for the cPAHs. The anomaly likely can be attributed to accumulated
sediment that may have collected in wells that were not sampled from 1992 to 1999, and/or by
slightly higher water levels observed in 2002. This is supported by the fact that sample collection
using low-flow techniques began in 2003, and the 2003 data showed decreases in PAH
concentrations. Future sampling will be performed using low-flow techniques, in an effort to
minimize potential overestimation of PAH concentrations due to increased turbidity in the water
column.

Impacts above the preliminary MTCA Method B surface water CULs for PCP, chromium, and
copper have not been observed in wells along the northern property boundary (MW-12, MW-13,
and UPRR-29). The exception is PCP observed above the Method B Surface Water level in MW-13.

CPLC will continue to monitor this well to evaluate PCP concentrations in groundwater in this area.
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PCP, chromium, copper, and cPAHs have not been detected in wells downgradient of the treating
area (MW-1 and MW-4), with the exception of the anomalous detections in MW-1 in the January
2002 sampling event, discussed above. These COPCs have been detected infrequently at low
concentrations (below surface water standards) in background and cross-gradient wells outside the
treating area (MW-10 and MW-11).

COPC concentrations exceeding the preliminary MTCA Method B surface water CULs are limited
to the treating area of the facility.

3.4.1.2 Deep Groundwater Quality

Groundwater quality in the deep aquifer, in the area adjacent to the transfer table, was evaluated
using data from wells MW-7, MW-14, and MW-18. PCP, chromium, and copper have been below the
preliminary MTCA Method B surface water CULs since the interim actions have been completed;
however, arsenic has been above the CUL. Concentrations have been relatively stable since 1991.
Deep groundwater quality is assessed relative to the final site-specific CULs in Section 5.7.4.

3.4.2 2004 to 2013 Investigations

Three additional shallow wells (MW-15, MW-16, MW-17) and one deep well (MW-18) were installed
in December 2003 to further delineate the extent of groundwater contamination and to improve
understanding of groundwater flow direction.

The wells were installed with a hollow stem auger drill rig on December 15 and 16, 2003.
Construction details are summarized in Table 3-6. Wells were constructed with two-inch-diameter,
Schedule 40 PVC casing and 5 feet of 0.010-slot screen. The shallow aquifer wells are screened to
intercept both the groundwater table and base of the aquifer. To screen the deep aquifer well,
telescoping casing was used to seal the aquitard and prevent hydraulic communication and
contaminant drag-down between the two aquifers. All of the wells were developed on December 18,
2003.

On-site monitoring wells and the horizontal recovery well were sampled from 2004 to 2013. Table 3-
5 shows a summary of the sample schedule from 1991 to 2004. Table 3-7 summarizes the number
of groundwater samples analyzed for each group of COIs for each monitoring well from 2004 to
2013. Ecology agreed to discontinue sampling MW-1 because PAHs were detected only once (in
January, 2002) over the well’s sampling history, and PAHs were not detected in February 2004,
confirming that the area of PAH impacts does not extend to MW-1. Sampling of MW-10 was to be
discontinued; however, PCP was detected in February 2004. Monitoring well MW-10 was
redeveloped on August 9, 2004, to remove any accumulated solids in the well that may have been
impacting the groundwater quality. The well was resampled in September 2004; PCP was detected at
a concentration below the preliminary MTCA Method B surface water CUL.

Groundwater samples were generally analyzed for PCP, PAHs, SVOCs, and total and dissolved
metals (arsenic, chromium [total], and copper). Well MW-9 was also sampled and analyzed for BTEX
by USEPA Method 8021 and gasoline-range hydrocarbons by the Northwest Total Petroleum
Hydrocarbons method. In 2013, well MW-4 was sampled and analyzed for BTEX, PAHs, PCP, and
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total and dissolved metals (arsenic, copper, chromium [total], and CrVI). Analytical tables and figures
summarizing the 2004 sampling results are included in Appendix G-1. Monitoring results from the
2005 to 2010 events are summarized in a memorandum included as Appendix G-2. Monitoring
results from 2012 are discussed in the 2012 annual site-wide groundwater monitoring report,
included as Appendix G-3. The 2012 report also includes a summary of groundwater results from
2004 to 2012. The 2013 monitoring results for well MW-4 are summarized in a memorandum
included as Appendix G-4.

Groundwater samples were collected using low-flow sampling methods, as discussed in the Sampling
and Analysis Plan (included with the RI/FS work plan, RETEC, 1994), and samples collected for
metals analyses were filtered in the field with a 0.45-micron filter.

Groundwater monitoring results from sampling events conducted between 2004 and 2013 are
discussed in detail in the following documents, included in Appendix G:

e 2005 to 2010 groundwater results memorandum (Appendix G-2)
e 2012 annual site-wide groundwater monitoring report (Appendix G-3)
e 2013 monitoring results for MW-4 (Appendix G-4)

The following sections summarize COPC detections in the shallow and deep aquifers.

3.4.2.1 Shallow Groundwater Quality

The following is a summary of groundwater conditions observed during the 2004 to 2013 sampling
events as discussed in the reports included in Appendix G.

COPCs in shallow groundwater include arsenic, copper, chromium, PCP, naphthalene, BTEX, and
cPAHs. In general, COPCs have been consistently detected in the treating area monitoring wells.
Chemical concentrations generally decrease with increasing distance downgradient of the treating
area. Arsenic was consistently detected at concentrations above its preliminary CUL in most wells.
Concentrations of other COPCs have been detected below their respective preliminary CULs in
most wells.

BTEX has been analyzed only at monitoring well MW-9. BTEX is associated with PCP carrier oil,
and is expected to be co-located with naphthalene impacts. Based on this assumption, Ecology has
not required BTEX analysis for samples from on-site groundwater monitoring wells, except where
high PID readings were observed during initial well installation during initial site investigation
activities.

3.4.2.2 Deep Groundwater Quality

Existing deep groundwater monitoring wells include one well upgradient of the treating area (MW-
14) and two wells directly downgradient of the treating area (MW-7 and MW-18, Figure 2-3).

COPCs in deep groundwater include arsenic, copper, PCP, and cPAHs. In general, COPCs in the
two downgradient, deep monitoring wells (MW-7 and MW-18) have been consistently measured at
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concentrations below laboratory detection limits or detected at concentrations below their respective
preliminary CULs. Copper and arsenic have been consistently detected above their preliminary
CULs in the upgradient, deep groundwater monitoring well (MW-14).

3.5 NAPL

NAPLs have not been encountered at the site. LNAPLs would generally be associated with PCP
carrier oil, typically in the diesel range, and would be detectable in shallow wells that screen the water
table. However, no such LNAPLs have been encountered in any drilling activities at the site.
Creosote is a DNAPL, and would likely be observed on top of the aquitard separating the shallow
and deep aquifers, if it were present. DNAPLSs were not encountered during any drilling activities at
the site.

4 INTERIM ACTIONS

Since the early 1990s, CPLC implemented numerous upgrades to their facility with the objective of
improving groundwater quality. These actions consisted of:

e Paving Area Soil Characterization - Conduct soil sampling and analysis in former treated
wood storage areas proposed for regrading and paving,

e Drip Pad Construction - Constructing two drip pads west of the transfer table area in
1993, including soil excavation.

e Horizontal Recovery Well - Installing a horizontal recovery well (HW-01) beneath the
transfer table pit and adjacent areas in 1997 for hydraulic containment in the treating
area.

e Transfer Table Pit Upgrade - Excavating impacted soil above the water table and lining
the transfer table pit in 1999.

e CCA Drip Pad Phased Closure

4.1 Paving Area Soil Characterization

Interim remedial measures were completed at the site in 1993 in accordance with AO No. 92HS-
S146. Soil sampling and analysis was conducted for three areas proposed for paving (paving areas 1,
2, and 3) as shown on Figure 4-1 (these areas are currently paved, as shown in Figure 4-2). Soil
results from samples collected from paving areas 1, 2, and 3 were screened to MTCA Method C,
industrial land use, CULSs. Arsenic was identified as the only chemical exceeding its Method C CUL
(see Appendix F). Arsenic concentrations in soil were less than an order of magnitude above the
Method C CUL; therefore, soil in these areas was capped in order to prevent direct contact and limit
infiltration and leaching to groundwater (see Appendix F).
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Soil results from paving areas 1, 2, and 3 were also included in the IHS selection process and
screened to final CULs, as discussed in Sections 5.4.2 and 5.7.1. Arsenic was the only constituent
detected above its final CUL in the paving areas, as discussed in Section 5.7.1.

Excess soil from area 1 was graded into area 4 and paved (paving area 4 is shown in Figure 3-10).
Spreading and paving these soils were approved by USEPA in their January 20, 1993 letter to Les
Lonning (provided as an attachment to the historical soil data memorandum in Appendix F) and
discussed with Ecology at project meetings. Catch basins and storm drains were installed to collect
all of the stormwater from the newly paved treated wood storage areas. The collected stormwater is
treated and discharged under the facility’s NPDES permit.

4.2 Drip Pad Construction

Two drip pads were constructed in 1993 to the west of the transfer table area in accordance with
Code of Federal Regulations (CFR) Title 40, Parts 264/265 (40 CFR 264/265), Subpart W. The pads
are constructed of steel-reinforced concrete, and include an underlying leak detection system above
a high-density polyethylene (HDPE) sub-liner. For an added level of protection, the drip pad
concrete surface has been maintained with penetrating and topcoat epoxies.

Soil was excavated to allow drip pad construction to proceed as per specifications. Soil was excavated
to 3 feet bgs in the PCP and CCA drip pad areas and disposed of offsite. Soil samples were collected
from the bottom of the 3-feet deep excavations and results were compared to MTCA Method C,
industrial land use, CULSs. Arsenic was identified as the only chemical exceeding its Method C CUL
in the drip pad areas (see Appendix F). Arsenic concentrations were less than an order of magnitude
above the Method C CUL in the PCP drip pad area and the outer portions of the CCA drip pad
area. Arsenic concentrations in the center bottom of the CCA drip pad area were two orders of
magnitude above the CUL; therefore, soil in this central portion of the excavation was excavated
further, to the approximate high water table at 4 feet bgs, prior to construction of the CCA drip pad.
Soil confirmation samples were not collected from the bottom of the 4-feet excavation in the CCA
drip pad area, in soil below the water table; however arsenic below the water table is likely present
predominantly in the dissolved phase, given arsenic’s mobility, and groundwater impacts in the
treating area are addressed by the horizontal recovery well.

In the drip pad areas, soil with arsenic concentrations less than an order of magnitude above its
CUL was left in place and capped in order to prevent direct contact and limit infiltration and
leaching to groundwater (see Appendix F). Arsenic that that may leach to groundwater in the
treating area is addressed by the horizontal recovery well.

Asphalt from the drip pad areas was washed and incorporated into the paving sub-base material for
the treated wood storage areas. The excavated soils from the CCA drip pad excavation were
screened and washed. Approximately 30 percent of the material was larger than 0.75-inch diameter
and was reused onsite as sub-base for asphalt pavement. Toxicity Characteristic Leaching Procedure
(TCLP) analysis of fine-grained soils from the CCA drip pad area indicated that soils were not
hazardous, however this material was disposed of offsite in a RCRA hazardous waste management
facility. Excavated soils from the PCP drip pad were disposed of offsite as RCRA hazardous waste
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(waste code F032). Soil quantities sent to off-site disposal from the PCP and CCA drip pad
excavation areas were 220 and 320 tons, respectively.

4.3 Horizontal Recovery Well

A groundwater interim action was implemented at the site consisting of groundwater extraction
using a horizontal recovery well and associated recovery sump and pump. Extracted groundwater is
reused in facility operations. This groundwater containment and recovery system was installed to
achieve the following objectives:

e Reduce or eliminate the migration of impacted groundwater within the shallow aquifer
to off-site locations or to the deep aquifer

e Reduce the mass of COPCs in groundwater.

Ecology requested that CPLC consider implementing a groundwater corrective action to balance
remedial activities that were being implemented by the Port on the neighboring property to the
northeast. After reviewing the Port’s design for the former rail yard, CPLC evaluated the effect of
the Port’s remedial actions on the CPLC property and the influence of potential CPLC interim
measures. CPLC proposed a groundwater interim action to reduce or eliminate the off-site and
potential downward migration of impacted groundwater caused by pumping activities on the
adjacent property. The interim action would also extract impacted groundwater, generating a long-
term improvement in groundwater quality.

A horizontal recovery well was installed beneath the transfer table pit and adjacent areas in
December 1997. The horizontal recovery well was developed and tested, and the recovered water
was characterized in 1998. Following Ecology approval, use of HW-01 was started in January 1999,
and the recovered groundwater is returned to the treatment area for re-use in water-based
preservatives (see Appendix H for detailed operation information for the groundwater and
stormwater treatment systems). This recovery system addresses groundwater impacts beneath the
transfer table pit and the adjacent treatment area. The migration of impacted groundwater within
the shallow aquifer or to the deep aquifer has been reduced. Information on groundwater flow and
groundwater quality pre- and post-HW-01 operation is provided in Appendices B and G. In
addition, the mass of COPCs in groundwater will continue to be reduced by HW-01’s operation.
The system was installed and started as described in the Groundwater Interim Action
Implementation Report (ThermoRetec Consulting Corporation [ThermoRetec], 1999).

4.4 Transfer Table Pit Upgrade

Upgrade of the transfer table pit consisted of:

e Removal of 860 tons of impacted soil and off-site disposal
e Installation of a concrete containment slab in the base of the transfer table pit

e Construction of a drainage system emergency shut-off valve to convey water from the
pit system and prevent a potential release in the event of a spill.
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The transfer table pit collects stormwater, reduces infiltration, and ensures containment in the
unlikely event of a release. The transfer table pit location is shown in Figure 4-1 and the upgrade is
described in the Transfer Table Plan: Interim Action Activities and Drip Pad Conversion (RETEC,
1998) and the Transfer Table Upgrade Completion Report (ThermoRetec, 2000).

Soil was excavated to approximately 20 to 26 inches below grade and sloped upwards towards the
cross rails and sidewalls as necessary to maintain the integrity of current structures. Excavated soils
from the central and eastern areas were determined by Ecology to be dangerous waste* (F034 and
F035 listed waste), and were managed according to applicable state and federal regulations. These
soils were transported offsite to a permitted Subtitle C landfill. Ecology determined that excavated
soils from the western area and westernmost strip did not contain dangerous waste. These soils were
transported offsite to a permitted lined Subtitle D landfill. Samples were collected prior to the
excavation to characterize the horizontal extent of impacts and soil was excavated to the seasonal
high water table, as described in the Transfer Table Plan: Interim Action Activities and Drip Pad
Conversion report (RETEC, 1998). As discussed in Appendix F, arsenic concentrations in soil below
the excavation bottom (greater than 2 feet bgs), but above the seasonal high water table (at
approximately 4 feet bgs) were above MTCA Method C CULSs, but were left in place and capped by
a concrete containment pad. Excavation below 2 feet bgs would have compromised the transfer
table structure. The cap prevents direct contact with soil exceedances remaining in place and limits
infiltration and leaching to groundwater. Arsenic that that may leach to groundwater in the treating
area is addressed by the horizontal recovery well.

After excavation, approximately 12 inches of base course material was placed and compacted on the
floor of the transfer table pit, and the floor was lined with 7 inches of reinforced concrete. Three
catch basins and associated conveyance piping were installed in the transfer table pit to manage
stormwater. This conveyance system included an emergency shut off valve to contain possible
future spills. As shown in the approved design submittal, the stormwater conveyance system was
originally connected to the existing stormwater system that entered at Outfall 001. Based on an
Ecology RCRA inspection in February 2002, stormwater from the transfer pit has been re-piped to
the treatment area for re-use in water based preservatives.

4.5 CCA Drip Pad Phased Closure

As of December 31, 2003, CPLC converted from CCA to CA-C as the primary wood preservative
for dimensional lumber. At that time the CCA drip pad and all ancillary equipment were cleaned and
all residuals were transported and disposed as F035 listed wastes. The CCA drip pad was not
resurfaced at this time due to adverse weather conditions.

At the end of December 2003, in preparation for the changeover to the new treating solution, all
tanks used to store CCA solutions were de-scaled and then cleaned with a high-pressure wash (hydro
blaster), and the piping was flushed to remove potential chemical residuals.

2 Hazardous waste is waste that is listed or defined under RCRA. Dangerous waste is hazardous waste plus Washington-
state-only waste. Dangerous waste and hazardous waste are used almost interchangeably, but dangerous waste is
the preferred term in Washington State.
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CPLC outlined an approach for formal phased closure of the CCA/CA-C dtip pad in a sampling
plan submitted to Ecology on September 23, 2004 (CPLC, 2004). This phased approach allows for
continued operation of the drip pad, after sufficient cleaning such that any liquids generated on the
drip pad would not be viewed as having been “mixed” with F035 listed waste. According to USEPA
guidance (USEPA, 2003), “under this option, an owner or operator of a wood treatment operation
would convert to an alternative preservative that does not result in the generation of hazardous
waste, perform certain closure activities, and postpone complete closure until some future date.”
Under this phased closure approach, the drip pad will still be regulated under Subpart W, however
the wastes managed on the drip pad will no longer be managed as hazardous under the mixture rule.

On October 9 and 10, 2004, CPLC re-profiled and decontaminated the drip pad using a
combination of sand blasting and hydro-blasting techniques. Following the preparation of the
concrete surface, on October 11 and 12, 2004, the drip pad was resealed with an epoxy sealant in
accordance with the manufacturet’s recommendations.

Confirmation sampling was performed on October 14, 2004 to verity the effectiveness of the
cleaning and resealing procedures. Rinse water samples were collected from the resealed drip pad
surface and were tested for arsenic, total chromium, and CrVI. Sample results confirmed that the
cleaning and resealing effectively removed FO035 listed waste residuals from the drip pad, as all
concentrations of arsenic and chromium were well below the Universal Treatment Standards for
wastewaters (40 CFR 268.48). CrVI was not detected.

A sample was collected on October 14, 2004 from the satellite drum that contained wastes from
cleaning the pad during normal operations under the new CA-C process. This sample was analyzed
for TCLP arsenic and chromium, and was submitted for bioassay analysis. These analyses indicated
that the residuals are not classified as hazardous waste or dangerous waste.

Confirmation samples from the satellite drum were collected in 2005 consistent with the phased
closure report (CPLC, 2004). The TCLP results confirmed that the waste was not an USEPA
hazardous waste. One of the four samples tested “failed” the Washington State toxicity test
(Bioassay-WDOE 8012). Based on this negative result this waste stream has been designated as a
Washington State toxic waste (WT02).

CPLC managed all wastes from the CA-C drip pad as FO35 listed wastes until formal approval to
drop this listed code was received from Ecology and confirmation sampling was completed. The
final phased closure report was submitted on December 14, 2004 and was approved by Ecology’s
Hazardous Waste and Toxics Reduction Division in correspondence dated March 25, 2005. CPLC
will continue to operate the drip pad under Subpart W requirements. When the life of the drip pad
is complete, the pad will be closed completely under Subpart W of 40 CFR 265 and the Dangerous
Waste Regulations (WAC 173-303).
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5 CLEANUP STANDARDS

Based on the information developed during the RI, this section defines remedial action objectives
(RAOs) and CULs applicable to the site, in order to evaluate potential remedies and their ability to
comply with risk-based CULs at the point(s) of compliance. The remedial objectives will include
development of site-specific criteria target concentrations for groundwater and soil quality. CULs in

this section are developed in accordance with MTCA (WAC 173-340-700).

5.1 Remedial Action Objectives

Table 5-1 summarizes the RAOs required to ensure compliance with the cleanup requirements of
MTCA and other applicable regulations. These objectives are based on the findings of the RI as
described in the preceding sections of this report.

Table 5-1 Remedial Action Objectives

Media Exposure Risk RAOs

. o Protect human receptors by
Exposures to site workers via direct . : .
contact and/or inhalation preventing direct contact with

Sall impacted soll

Leaching of contaminants in soil to | Protect groundwater quality by
underlying groundwater limiting leaching to groundwater

Ensure that potable groundwater

Human exposure by ingestion
P yng uses are prevented

Groundwater ) Ensure that direct discharge of
Non-attenuated discharge of ;
contaminated groundwater does
groundwater to surface waters not oceur

Current conditions at the site already meet some of these objectives. The operating and storage
areas of the facility have been entirely paved, which prevents direct contact and limits leaching to
groundwater (see Figure 4-2). To achieve the RAOs, measures will be taken to ensure that paved
surfaces in appropriate areas are maintained and inspected to ensure protection of human health
and the environment.

Additionally, potable use of groundwater within the incorporated Tacoma area is currently
prohibited by existing state water supply regulations. This precludes human health exposure to
impacted groundwater. Additional actions may be warranted to ensure communication of
groundwater use restrictions to current and future property owners. Modeling based on current
groundwater conditions indicated that contaminated groundwater will not migrate to surface water.
Therefore, these RAOs are achieved over the long term through monitoring and institutional
controls. Nevertheless, other alternatives are evaluated below.
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5.2 Applicable or Relevant and Appropriate Requirements

MTCA requires that all cleanup actions comply with applicable state and federal laws (WAC 173-
340-360(2)). In development of remedial alternatives, applicable or relevant and appropriate
requirements (ARARs) promulgated under state and federal laws must be considered. ARARs
include cleanup standards, standards of control, and other environmental protection requirements,
criteria and limitations that address:

e Specific Hazardous Substances or Chemicals. These are referred to as chemical-
specific ARARs and include items such as air quality or water quality standards and
numeric discharge or emission standards. These ARARs are included in Table 5-2.

e A Specific Technology or Remedial Activity. Examples of action-specific ARARs
include the requirement to use of all known, available, and reasonable methods of water
treatment prior to the discharge of waters to the state as well as solid waste landfill
closure requirements. These ARARs are included in Table 5-3.

e The Location of the Site. Location-specific ARARs are related to protection of
sensitive areas such as wetlands or siting of treatment facilities away from seismic faults
or floodplains. No ARARs of this type apply to the site.

5.3 Groundwater Potability

Ecology has determined that the highest beneficial use of groundwater at the site is for discharge to
surface water.

Determinations for highest and beneficial use of groundwater are dictating through WAC 173-340-
720(2)(d), which states that “the department recognizes that there may be sites where there is an
extremely low probability that the groundwater will be used for [drinking water|.” The criteria for
demonstrating this situation include:

1) The groundwater does not serve as a current source of drinking water

2) It is not likely that hazardous substances will be transported from contaminated ground
water to ground water that is a current or future source of drinking water as defined in
WAC 173-340-720(2).

3) There are known or projected points of entry of the groundwater into the surface water
4) The surface water is not classified as a suitable domestic water supply source

5) The groundwater is sufficiently hydraulically connected to the surface water that the
groundwater is not practicable to use as a drinking water source.

These five criteria are met at the site. The nearby surface water bodies are the Puget Sound and the
Puyallup River. Groundwater at the site, and the Puyallup River, to which it discharges, are not
considered suitable for use as a domestic water supply. WAC 173-201A specifies that surface water
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from the mouth of the Puyallup River to river mile 1 is not designated as a drinking water source.
Similarly, the Puget Sound is a salt water body that is not a current or future source of drinking
water. Moreover, the site is situated in an industrial portion of Tacoma, and contamination is located
in a shallow unconfined aquifer, making it extremely unlikely that any future source of drinking
water would be considered in the impacted area of the site.

It is unnecessary to develop screening levels based on protection of drinking water for the following
reasons:

e There is no current or reasonably likely future use of groundwater for drinking water on
or downgradient of the property.

e Surface water exposure, not drinking water, is the driving risk concern for the site (i.e.,
surface water is the highest beneficial use of groundwater).

e A conditional point of compliance (CPOC) will be established for groundwater based on
protection of surface water.

e An environmental covenant will be required as part of the Cleanup Action Plan (CAP)
to restrict domestic uses of groundwater.

As a result of these findings, it is unnecessary to develop screening levels based on the protection of
drinking water and drinking standards were not considered in the CUL development.

5.4 Indicator Hazardous Substances

The recent groundwater monitoring data were screened for selection of IHSs. CULs will be
developed only for IHSs, and the selected remedy and long-term groundwater monitoring for the
site will include only IHSs.

5.4.1 Groundwater

The recent (2004 to 2013) groundwater monitoring data were reviewed for completeness and
usability. Table 3-7 summarizes the number of samples collected from each monitoring well per
sampling year by analyte group category. With the exception of CrVI; benzene, BTEX; and GRO,
site COPCs (i.e., chemicals that have been detected at the site, but that have not yet been compared
to final CULs) were analyzed in samples collected from most monitoring wells for a minimum of
four consecutive years. Monitoring wells MW-1 and MW-4 are the only locations where samples
were not consistently collected since 2004. Therefore, the recent groundwater data set was
considered usable for IHS selection for most COPCs. In addition, recent data are more
representative of current site conditions and are appropriate for site characterization. Given the
infrequent analysis of CrVI, BTEX, and GRO, all available data for these constituents (i.e., samples
collected since 1991) were evaluated in the IHS selection process.

Screening level values (SLVs) were developed for all constituents detected in groundwater since

2004, as well as CrVI, BTEX, and GRO. SLVs are preliminary CULs, based on state and federal
standards, which have been developed for the site COPCs. Concentrations of COPCs detected at
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the site were compared to the SLVs to identify IHSs. Final CULs were then developed for the IHSs,
based on the preliminary SLLVs and downward adjusting, as necessary, for cumulative site risk. In the
case of this site, SLVs are the same as MTCA Method C CULs in soil for industrial sites. SLVs for
groundwater are based on state and federal surface water quality standards for marine waters and
MTCA Method B CULs for surface water; MTCA Method A CULs for groundwater were used
where no surface water criteria were available. The SV and CUL selection process is discussed in
detail in the next section of this report. The maximum concentration detected for each constituent
was compared to its SLV (see Table 5-4). A constituent with a maximum detected concentration
below its SLV was not selected as an IHS, with the following exceptions: naphthalene, fluoranthene,
and GRO were detected above their respective SLV, but were not selected as IHSs for the following
reasons:

e GRO has only been analyzed in samples from one monitoring well (MW-9). GRO was
not selected as an IHS and is not considered a risk driver for the site. Risk associated
with GRO is assessed by inclusion of its toxic constituents (benzene, ethylbenzene, and
xylenes) as IHSs.

e Fluoranthene was not selected as an IHS because it has been detected only once above
its SLV (at HW-01 [the horizontal recovery well] in 2004) and has been detected below
the SLV during the last 12 sampling events.

e Naphthalene was not selected as an IHS because it has been consistently detected below
its SLV at all locations, except MW-9 near the horizontal recovery well. The most recent
exceedance at MW-9 was observed in 2009; concentrations have been below the SLV
during the last five sampling events.

The following constituents were selected as IHSs in groundwater: arsenic, benzene, BaP, CrVI,
coppet, ethylbenzene, PCP, and xylenes (see Table 5-4).

5.4.2 Soll

Soil data were also screened for selection of IHSs. The maximum concentration for each constituent
detected in soil was compared to its respective SLV to determine whether to include it as an IHS.
Maximum detected constituent concentrations in soil were obtained from the historical soil results
memorandum included as Appendix F. Arsenic was the only constituent selected as in IHS in soil
(see Table 5-5).

Although arsenic is the only IHS identified in soil, there is the potential that elevated concentrations
of other COPCs may exist in soil in areas where wood treating activities have occurred (e.g.,, beneath
the operating facility or soil cap). Therefore, in addition to the arsenic CUL, soil generated during
future excavation or construction activities from beneath the capped area will be screened for any
contaminant detected in soil above MTCA Method C levels and managed appropriately. The
management steps will be described in a Contaminated-Media Management Plan (CMMP), which
will be included in the CAP.
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Existing soil and groundwater data were screened to determine which chromium species are present
at the site and whether they should be selected as IHSs. Soil and groundwater samples have been
analyzed for total chromium and CrVI, but not CrIIl. CrIII concentrations can be estimated by
subtracting the CrVI concentration from the total chromium value. Total chromium concentrations
were compared to the CrIII SLV as a conservative assessment of whether CrIIT was likely to exceed
its SLV.

The maximum total chromium concentrations detected in soil and groundwater at the site were
below their respective CrIIlI SLVs (see Tables 5-4 and 5-5); therefore, CrIII was not selected as an
IHS. Total chromium and CrVI concentrations have been observed in groundwater above the CrVI
SLV. CrVI has not been analyzed in groundwater at the site since 1992, with the exception of the
sample collected from MW-4 in July 2013, which was non-detect. However, monitoring wells with
known historical CrVI exceedances have shown consistent total chromium concentrations above the
CrVI SLV since 1992 (see Table 5-6). Therefore, CrVI was retained as an IHS in groundwater. Both
CrVI and total chromium concentrations in soil were below the SLVs for both species of
chromium. Therefore, chromium was not selected as an IHS for soil.

5.5 Cleanup Levels

5.5.1 Groundwater

Ecology has determined that the highest beneficial use of groundwater at the site is for discharge to
surface water (discussed further in the CPOC section [Section 5.8] of this report). Groundwater at
the site, and the Puyallup River, to which groundwater discharges, is not considered suitable for use
as a domestic water supply. Therefore, drinking water standards were not considered in the CUL
development.

CULs for groundwater were developed using MTCA Method B, surface water standard values and
guidance (WAC 173-340-730). According to the guidance, state and federal surface water standards
(i.e.,, ARARs), if sufficiently protective, shall be selected as the CULs. If not sufficiently protective,
the ARARs shall be adjusted downward to meet a cancer risk of 1 in 100,000 for multiple
carcinogens or a hazard index of 1 for multiple non-carcinogens. If no ARARs are available for a
constituent, then the most stringent of the Method B values may be selected. When no ARARs or
Method B values were available, the Method A value was selected as the CUL. Finally, the CULSs
were evaluated for adjustment based on natural background, practical quantitation limits (PQLs),
and cumulative site risk, as applicable.

Surface water SLLVs were developed in accordance with this process, as summarized in Table 5-7.
The selected SLVs were used to select IHSs, as discussed in the previous section of this report.
CULs were selected for the IHSs following a cumulative risk assessment.
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The Method A groundwater CUL for arsenic was selected as the appropriate CUL. The Method A
value is based on the groundwater concentration that would result from leaching of arsenic present
in soil at the natural background concentration3.

According to MTCA risk assessment guidance (WAC 173-340-708) CULs for multiple hazardous
substances must be adjusted downward if the total excess cancer risk would exceed 1 in 100,000 or

the hazard quotient would exceed 1. The following approach was used, which is consistent with
MTCA risk assessment guidance (see Table 5-8):

e Only IHSs were included in the cumulative risk calculation.

e The risk basis for each IHS was evaluated (e.g,, carcinogenic risk, non-carcinogenic risk,
or both).

e Only risk-based SLVs were included in the risk calculation; therefore, SLVs based on
natural background, MTCA A, or the PQL were excluded.

e The catcinogenic risk and/or hazard index associated with each SLV was calculated
relative to the MTCA Method B risk-based value for that constituent, as follows:

1% 107°
Method B, Carcinogen CUL

Carcinogenic Risk = SLV X

1

H I =SLV X
azard Index = SLV X4 hod B, Non — Carcinogen CUL

e Cumulative site risk was calculated by summing the carcinogenic risk or hazard index for
each IHS.

The cumulative site risk meets acceptable risk levels; therefore, the SLLVs were selected as the CULs
without adjustment.

Cumulative risk from soil and groundwater combined was not evaluated. As discussed in the CPOC
section of this report (Section 5.8), groundwater CULs will be met at the property boundary. Soil
exceedances are present within the property boundaries. Therefore, concurrent soil and groundwater
exposure at the CPOC is unlikely. Potential exposures to contaminated soil and groundwater within

3 Note that the arsenic and copper concentrations that would result in groundwater due to leaching of these metals if
present in soil at concentrations equal to their Puget Sound natural background concentrations (Ecology, 1994), as
determined using the default 3-phase partitioning equation and inputs from MTCA (Equation 747-1), are higher
than their respective CULs. In addition, in a 2010 Method A draft revision discussion memorandum, Ecology
indicated that a CUL of 10 ug/L is consistent with their analysis of statewide groundwater monitoting data in
Washington (Ecology, 2010). The Ecology 2010 memorandum indicates that the Method A value for arsenic
(5 pg/L) is based on a 1989 PTI Environmental Services study (PTI, 1989). The PTI study indicates that the 75th
percentile of natural background concentrations of copper (Ecology used the 75th percentile determination for
arsenic) in Washington State is 10 pg/L (PTI, 1989). This natural background copper concentration is higher than
the selected CUL.
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the property boundaries will be mitigated with a CMMP and institutional controls, including a
restrictive covenant.

5.5.2 Soil

The primary exposure mechanism for soil at the site is direct contact. The soil to groundwater
pathway has been mitigated by the implementation of interim actions at the site, including soil
removal and asphalt pavement. Pavement in the treating areas and former treated-wood storage
areas of the site limits infiltration of stormwater and leaching of contamination remaining in soil.
CULs were developed for soil based on a direct contact exposure pathway. Terrestrial ecological
CULs were not considered based on the terrestrial ecological evaluation exclusion discussed in
Section 5.6.3.

GRO and BTEX were determined not to be risk drivers for soil and were excluded from the CUL
development and risk assessment process. Based on this finding, soil CULs were not evaluated for
GRO and toluene. However, soil CULs were developed for benzene, ethylbenzene, and xylenes since
these constituents were identified as groundwater IHSs (see soil IHS discussion above).

CULs for soil were developed using MTCA Method C standard values for industrial properties
(WAC 173-340-745); no other applicable state or federal standards were identified. When no Method
C values were available, Method A values were evaluated for selection. Finally, the CULs were
evaluated for adjustment based on natural background. PQLs were not assessed for soil as it is
unlikely that a Method C CUL would be less than a PQL. One IHS (arsenic) was selected for soil, as
discussed in the IHS selection section of this report (Section 5.4 and see Table 5-5). Therefore,
cumulative site risk was not evaluated for soil. Total site risk from both soil and groundwater IHSs
was also not evaluated, as discussed in the previous section.

The soil SLV development is summarized in Table 5-9. The selected SLVs were used in the IHS
selection process discussed in the previous section (see Table 5-4). The selected SLV wvalue for
arsenic was selected as the final CUL. The final CULs selected for soil and groundwater are
summarized in Table 5-10.

5.6 Conceptual Site Model

A conceptual model of the site has been developed based on facility operations, the characteristics
of the wood preservatives used, and the results of previous investigations.

5.6.1 Contaminant Sources

Two primary mechanisms for the historical or potential future release of IHSs exist at the site—
historical operations, including storage of treated lumber (see Figure 2-2), and any spills. Spills of
process water have been reported near the northern property boundary (near the cooling towers).
While all prudent and necessary measures were taken to clean up those spills, it is possible that some
of the spilled material was released to the environment. Facility improvements have been proactively
implemented by CPLC including the installation of drip pads and the paving of treated wood
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storage areas to prevent any such future releases. The areas of improvement were investigated under
the Interim Action Work Plan (RETEC, 1993) and interim action measures implemented as
expeditiously as practical. Where appropriate (i.e., in the drip pad areas and at the transfer table pit),
soils were excavated prior to construction of these engineering controls.

5.6.2 Migration Pathways

Wood treating chemicals may have entered the environment as a result of sudden spills and from the
past operational practices. The materials released were in the form of liquids and included process
water and preservative solutions. These liquids were released to the near-surface soils and migrated
downward through the vadose zone and to the shallow groundwater. Shallow and deeper
groundwater flows toward the Puyallup River. Ecology has concluded that the horizontal
groundwater recovery well captures contaminated groundwater in the shallow aquifer and limits
vertical and lateral migration to the Puyallup River (Ecology, 2011).

Previous groundwater monitoring indicates IHS concentrations in groundwater attenuate to non-
detectable levels before reaching the downgradient property boundary. MW-4 currently serves as a
sentry well. IHS concentrations at MW-4 are below CULs, with the exception of arsenic, providing
evidence that groundwater impacts attenuate before reaching the property boundary. Attenuation
modeling completed for arsenic indicates that arsenic concentrations will attenuate to below its CUL
prior to reaching the downgradient property boundary (see Section 5.7.3).

5.6.3 Receptors

The primary human receptors are the workers at the site and at adjacent industrial properties.
Inhalation of vapors or fugitive emissions is expected to be a relatively minor exposure route. The
primary exposure pathway would be through direct contact with contaminated soils by on-site
workers. Paving has minimized this pathway. The shallow groundwater is not consumed by humans
in the vicinity of the site. Residential use of the site is not envisioned for the foreseeable future
given the industrial nature of the surrounding properties. Aquatic life in the Puyallup River could be
a receptor; however, groundwater impacts do not reach the river (see modeling discussion in section
5.7.3), and the installation of a stormwater treatment system at the 002 outfall in September 2002
significantly reduces the potential adverse impacts to surface water from the site.

MTCA (WAC 173-340-7493) presents procedures for evaluating the potential for exposure to
terrestrial ecological receptors, and guidance is available on Ecology’s website. A site may be
excluded from additional terrestrial ecological evaluation if it meets one of the primary exclusion
criteria. The site meets Exclusion #2—that no further evaluation is required “if all soil
contaminated with hazardous substances is, or will be, covered by buildings, paved roads, pavement,
or other physical barriers that will prevent plants or wildlife from being exposed” (WAC 173-340-
7491(1)(b)). On this basis, no additional terrestrial evaluation will be performed.
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5.7 Areas of Concern

5.7.1 Soil

During the well installation in 2004, no soil samples exceeded MTCA Method C CULs for direct
contact exposure. Additionally, as stated in Section 3.3.5, Ecology and CPLC agreed that the white
wood yard located in the southwest corner of the site was not an environmental concern.

During previous investigations, the arsenic CUL of 88 mg/kg was exceeded in several samples
across the site (see Figure 5-1), all of which are in areas that were paved during interim action
implementation or that are covered by existing infrastructure (e.g., buildings, drip pads, transfer
table). These include the following areas: the general treating area, the treated pole storage area
(Paving Area 2), the CCA drip pad area, the PCP drip pad area, the transfer table area, and the
untreated pole storage area (Paving Area 1). Soil from Paving Area 1 was consolidated in a sub-area
of Paving Area 4 under an agreement with USEPA (see Section 4.1). Given the soil arsenic
exceedance detected in Paving Area 1, arsenic concentrations in soil in this sub-area of Paving Area
4 may potentially exceed the CUL. Figure 4-2 shows the current paved areas of the site. Pavement
reduces the infiltration of precipitation or standing water and therefore, the potential for downward
migration of contaminants.

Paving consists of a 4- to 6-inch thick layer of bituminous asphalt concrete (BAC). The BAC layer
was constructed on an approximately 4-inch-thick layer of compacted structural fill. The pavement
was placed in a minimum of two lifts. The lower lift consists of Washington State Department of
Transportation (WADOT) Type E — BAC or equivalent, and the upper lift consists of WADOT
Type B — BAC or equivalent. In general, this type of BAC should have a permeability of 1 X 10-5 to
1 X 10-7 cm/s. The few unpaved atreas drain to paved areas that are managed by the 001 and 002
stormwater treatment systems, with the exception of the landscaped areas around the office
buildings.

5.7.2 Shallow Groundwater

IHS concentrations observed in shallow groundwater from 2004 to 2013 are compared to CULSs and
summarized in Table 5-11. The four most recent data points, from groundwater monitoring events
conducted between 2004 and 2013, were evaluated for each IHS to determine the most recent trend
of groundwater exceedances at the site. Figure 5-2 shows IHSs that were observed to exceed their
respective CULs, based on the most recent data. CUL exceedances were observed in all shallow
wells sampled, with the exception of monitoring well MW-1, which is located at the southern
property boundary. However, MW-1 was sampled only once during the 2004 to 2013 timeframe and
has not been sampled since 2004. Arsenic exceeds its CUL in all but one shallow groundwater
monitoring well. Other chemical exceedances, including coppet, chromium, PCP, and cPAHs were
observed in fewer locations (i.e., only in one to four monitoring wells located in the treating area).
Arsenic was the only IHS observed to exceed its CUL at MW-4, one of the most downgradient
monitoring wells at the site. Arsenic and PCP were detected above their CULSs in samples collected
from the horizontal recovery well (HW-01).
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BTEX was analyzed in samples from only MW-9. All detected concentrations were below their
respective CULs. CrVI was not analyzed, with the exception of the sample collected from
monitoring well MW-4 in July 2013 (see Appendix G-4).

Concentration trends were evaluated for IHSs in shallow groundwater (see Figures 5-3 to 5-10). An
analysis of the groundwater results collected from 2004 to 2013 indicated the following trends:

Arsenic: arsenic has been consistently detected above its CUL and concentrations
appear to be stable.

Copper: copper exhibits a slight decreasing concentration trend. Copper analysis was
discontinued at many wells after 2009 following a series of concentrations below its
CUL. Copper analysis has continued for a subset of the treating area monitoring wells
that continue to exhibit CUL exceedances.

Chromium: CrVI was not analyzed during the 2004 to 2013 timeframe, with the
exception of the sample collected at monitoring well MW-4 in July 2013. Total
chromium analysis was conducted for most wells. Total chromium concentrations were
consistently either non-detect or detected below its CUL in all well locations, except
MW-3, which is located at the northern edge of the transfer table area. Chromium
concentration trends appear stable in some wells and slightly decreasing in others.

PCP: PCP exhibits a strong decreasing trend in most wells. PCP concentrations have
been consistently below its CUL during the last four monitoring events, with the
exception of MW-2 and HW-01, which had PCP exceedances in February 2013.

cPAHs: cPAH concentrations appear to be decreasing and have been consistently below
its CUL since 2008, with the exception of cPAH exceedances at MW-2 and MW-5 in
February 2013.

BTEX: BTEX was analyzed only at monitoring well location MW-9. Benzene,
ethylbenzene, and xylenes concentrations at MW-9 exhibit a strong decreasing trend and
have been consistently below their respective CULs during the last four monitoring
events. Toluene is not a groundwater IHS; therefore, a concentration trend for toluene
was not evaluated.

In general, IHS concentrations in shallow groundwater at the site:

Show stable or decreasing trends,
Decrease with distance downgradient of the treating area (see Section 3.4), and

Appear limited to the treating area, which the exception of arsenic which is the only IHS
observed above its CUL in the most downgradient monitoring well (MW-4).

These findings suggest that

Natural attenuation may be contributing to a reduction in chemical concentrations,
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e The horizontal recovery well is effectively removing contaminant mass and limiting
plume migration, and

e Other interim actions at the site (including soil removal and paving) have reduced
leaching of chemicals from soil to groundwater.

Given that the highest beneficial use for groundwater is surface water discharge and no drinking
water wells are present or reasonably expected to be installed in the vicinity, the selected remedy for
groundwater will be aimed at preventing migration of groundwater impacts to the downgradient
Puyallup River (see Section 5.1). The existing interim actions appear to be effectively managing
and/or reducing chemical concentrations in groundwater. If the existing interim actions (e.g,, drip
pads and the horizontal recovery well) are maintained, monitored natural attenuation would be a
suitable remedy for protecting surface water quality in the downgradient Puyallup River.

Sentry wells, including existing well MW-4 and additional downgradient monitoring wells, would
provide an early warning of changes in groundwater conditions (e.g;, increasing IHS concentrations).
Continued operation of the horizontal recovery well and ongoing groundwater monitoring,
including contingency measures to be implemented should concentrations in sentry wells increase or
continue to exceed applicable CULSs, would be a suitable remedy. Monitoring will be aimed at
ensuring that CULs are not exceeded at the downgradient property boundary, and water-level
monitoring will be performed to verify that impacts on the upgradient property boundary are
contained by the natural hydraulic gradient and the horizontal recovery well.

5.7.3 Arsenic Attenuation Modeling

Shallow groundwater in monitoring well MW-4, one of the most downgradient wells on the
property, was sampled in July 2013. The analytical results from the sample collected in July 2013
indicated that IHS concentrations, with the exception of arsenic, are below CULs (see Appendix G-
4). Since arsenic concentrations at MW-4 were above the CUL, attenuation modeling for arsenic in
shallow groundwater was used to demonstrate compliance at a downgradient CPOC. Conservative
attenuation modeling demonstrated that the arsenic concentration detected at MW-4 will naturally
attenuate to below the CUL before reaching the proposed CPOC at the downgradient property
boundary. Therefore, given that all other IHSs are below their respective CULs at MW-4 and that
arsenic concentrations are unlikely to exceed the CUL at the property boundary, MW-4 is
recommended for use as a sentry well.

Attenuation modeling was conducted to determine the time and distance required to attenuate the
arsenic concentration observed at MW-4 (20 micrograms per liter [ug/L]) to the CUL of 5 pg/L.
Modeling was performed using BIOSCREEN, a screening model based on the Domenico analytical
solute transport model (USEPA, 1996). BIOSCREEN is intended to simulate remediation through
natural attenuation, and can model the processes of advection, dispersion, adsorption, and
biodegradation.

Input values for the model are listed in Table 5-12 and are shown in the BIOSCREEN input
screenshots included in Appendix I. Inputs were selected based on a) field measurements and site
specific parameters, and b) conservative values selected in order to produce the maximum plausible
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arsenic concentrations. It is important to note that these model parameters simulate arsenic
transport based only on advection and dispersion. Biodegradation was excluded as a mechanism of
arsenic attenuation during this simulation, as it is unlikely to play a role in the migration of metals in
groundwater. Although sorption and other retardation factors are likely to attenuate arsenic,
retardation was excluded as a factor during this simulation to ensure that the model results would
reflect maximum values.

BIOSCREEN was used to:

e Simulate the time and distance required to attenuate arsenic at a concentration of 20
ug/L (concentration measured at MW-4 in July 2013) to the CUL for arsenic of 5 pg/L.

e Estimate the time required for arsenic at a concentration of 20 pg/L in MW-4 to reach
the property boundary and the resultant estimated concentration at the property
boundary.

Using the input parameters listed in Table 5-12, an arsenic concentration of 20 ug/L in MW-4 was
shown to attenuate to the CUL of 5 pg/L after 66 years and at a distance of 220 feet downgradient
of MW-4. This is substantially less than the distance from MW-4 to the property boundary of
approximately 600 feet (see Figure 2-3).

The highest arsenic concentration that would reach the property boundary after 189 years will have
attenuated to a concentration of 3 ug/L, which is below the CUL.

5.7.4 Deep Groundwater

Existing deep groundwater monitoring wells include one well upgradient of the treating area (MW-
14) and two wells directly downgradient of the treating area (MW-7 and MW-18, see Figure 2-3).
Deep groundwater monitoring data from 2004 to 2013 were evaluated for CUL exceedances. BTEX
and GRO were not analyzed in deep groundwater samples. CrVI was analyzed in only deep well
MW-7 and has not been tested since 1992 (see Table 5-0).

GRO was determined not to be a risk driver for the site. BTEX and CrVI were selected as
groundwater IHSs. A demonstration of deep groundwater compliance with CULs for these IHSs
will be required as part of compliance monitoring and will be included in the groundwater
monitoring plan which will be part of the CAP. Otherwise, for purposes of recommending
compliance monitoring points, the existing recent (2004 to 2013) groundwater data for the other site
IHSs are considered sufficient.

IHS concentrations observed in deep groundwater from 2004 to 2013 are compared to CULs and
summarized in Table 5-13. A comparison of IHS concentrations to CULs indicates that the only
IHSs exceeding CULs in a deep groundwater are arsenic, coppet, cPAHs (assessed as the toxic
equivalency quotient for comparison to the BaP indicator chemical CUL), and PCP. Trend plots
were created for these IHS exceedances to evaluate temporal concentration trends in the upgradient
(MW-14) versus the downgradient (MW-7 and MW-18) deep monitoring wells. Concentrations of all
IHSs show declining concentration trends in deep groundwater and a CUL exceedance has not been
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observed in a downgradient deep groundwater well since 2007 (see Figures 5-11 through 5-14).
Monitoring of MW-18 was discontinued in 2007; however, IHS concentrations have been below
CUL:s since 2005. This observation indicates that CULs are currently being met in the existing deep
groundwater wells and suggests that CULs will continue to be met in the future. In addition, the
empirical data from the deep wells can be used to demonstrate compliance with CULs and
attenuation modeling is not required for deep groundwater.

5.8 Conditional Point of Compliance

Under MTCA, a CPOC may be approved where it can be demonstrated that it is not practicable to
meet CULs throughout the site within a reasonable restoration timeframe (WAC 173-340-720(8]][c]).
Additional groundwater treatment would be required at this site in order to meet CULs in
groundwater throughout the site within a reasonable restoration timeframe. However, the
disproportionate cost analysis completed as part of this RI/FS (see Section 8.3) indicates that the
cost of additional groundwater treatment exceeds the incremental benefits that would be achieved
by implementing additional groundwater treatment. Based on this finding and the arsenic
attenuation modeling results, which indicated that arsenic will not exceed its CUL at the
downgradient property boundary, a CPOC at the property boundary is recommended for the site.

6 REMEDY EVALUATION PROCEDURES

Several interim actions have already been completed at the site, as described in Section 4 of this
report. Therefore, a focused FS for the site is presented in Sections 6 through 8 to identify and
evaluate additional remedial actions that may be necessary to protect human health and the
environment by eliminating, reducing or otherwise controlling risks posed by the environmental
conditions at the site, all consistent with the RAOs (see Table 5-1). A phased approach is used
whereby technologies are screened, alternatives developed and then the selected alternatives are
evaluated. The FS follows the procedures and requirements of MTCA (WAC 173-340) as described
below.

6.1 Selection of Technologies for Screening

Potentially appropriate technologies can be grouped into General Response Actions (GRAs), for the
purposes of developing remedial alternatives for the site. The following GRAs will be considered in
this FS:

e No Action

e Institutional Controls/Monitoring

e Containment

e Removal (with subsequent treatment, reuse, and/or disposal)
o [n Situ Treatment
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Section 7 of the FS narrows the broad universe of GRAs to remedial technologies that are
implementable and likely to be effective for remediation of the site. For retained remedial
technologies, representative process options are selected based on effectiveness, implementability,
and cost, using the MTCA framework described below.

6.2 Method for Evaluation of Alternatives

WAC 173-340-360(2) (Minimum Requirements for Cleanup Actions) states that, “because cleanup
actions will often involve the use of several cleanup technologies or methods at a single site, the
overall cleanup action shall meet the requirements of this section.” These requirements are
described in the following sections of this report.

6.2.1 Threshold Requirements

The proposed cleanup actions must comply with the four threshold requirements described in WAC
173-340-360(2)(a), which are:

1) The remedial actions shall protect human health and the environment.

2) The remedial actions shall comply with the cleanup standards set forth in WAC 173-340-
700 through 173-340-760.

3) The remedial actions shall comply with applicable state and federal laws.

4) The remedial actions shall provide for compliance monitoring.

6.2.2 Other Requirements

When selecting from cleanup action alternatives that fulfill the threshold requirements, the selected
action must meet the three other requirements in WAC 173-340-360(2)(b):

1) To use permanent solutions to the maximum extent practicable;
2) To provide for a reasonable restoration time frame; and
3) To consider public concerns.

Procedures for evaluation of these three other requirements are described below. In evaluating
compliance with these requirements, it is important to note that interim remedial measures have
already been taken at this site that involve partial removal of contaminated soil and containment of
residual contamination.

6.2.2.1 Permanent Solutions

WAC 173-340-360(3) of the MTCA regulations includes a “preference” or “bias” for “permanent
solutions.” The state cleanup regulations (WAC 173-340-360[3][f]) list seven criteria to be used to

R:\9081.01 Cascade Pole & Lumber Co\Report\04_2014.04.29 Final RIFS\Rf_Final RIFS - Cascade Pole and Lumber.docx
PAGE 40



determine whether a cleanup action is “permanent to the maximum extent practicable.” These
criteria include:

1) Opverall protection of human health and the environment including the degree to which
risks are reduced.

2) The degree to which the remedy achieves a permanent reduction in the mobility, toxicity
and/or volume of hazardous constituents.

3) Cost to implement the alternative including the cost of construction, the net present
value of any long-term costs and agency oversight costs that are cost recoverable.

4) Long-term effectiveness including the degree of certainty associated with the success of
the remedy, the reliability of the remedy over the long term, and the magnitude and
management of residual risk.

5) Management of short-term risks including risk to human health and the environment
during construction and implementation.

6) The ability of the remedy to be implemented including technical feasibility, availability of
facilities and resources, administrative and regulatory requirements, and integration with
existing facility operations or corrective actions.

7) 'The degree to which community concerns are addressed.

WAC 173-340-360(3)(f)(iv) includes a preference list of technology categories to be used in
comparing feasible remediation alternatives. The preference list is used as a guide when assessing the
relative degree of long-term effectiveness. The preference list is as follows, in descending order of
preference:

1) Reuse or recycling

2) Destruction or detoxification

3) Immobilization or solidification

4)  On-site or off-site disposal in an engineered, lined, and monitored facility
5) On-site isolation or containment with attendant engineering controls

6) Institutional controls and monitoring.

In the detailed screening of alternatives of the IS, each alternative (which may incorporate several
technologies) that meets the threshold criteria is judged regarding the degree to which a permanent
solution is attained.
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6.2.2.2 Reasonableness of the Restoration Timeframe

According to WAC 173-340-200, restoration time frame is defined as “the period of time needed to
achieve the required CULs at the points of compliance established for the site.”” Because the point
of compliance depends on whether a reasonable restoration time frame can be achieved, this
evaluation considers the restoration time frame for both site-wide and conditional points of
compliance. A discussion of the appropriate point of compliance for the selected remedy is
included in Section 5.8.

The evaluation of the reasonableness of the restoration time frame, as described in WAC 173-340-
360(4)(b), includes the consideration of seven factors. These include:

1) The potential risks posed by the site and the toxicity of the hazardous substances
present.

2) The practicability of achieving a shorter restoration time frame.

3) The current and potential future use of the site, surrounding areas, and associated
resources that are, or may be, affected by releases from the site.

4) The availability of alternative water supplies.
5) The likely effectiveness and reliability of institutional controls.
6) The ability to control and monitor the migration of hazardous constituents from the site.

7) The presence and ability of natural processes to reduce the concentrations of hazardous
substances at the site.

These criteria are similar to those of the National Contingency Plan and the Superfund
Amendments and Reauthorization Act (SARA). For example, SARA requires that the remedial
action be cost-effective, taking into account the total short-term and long-term costs, including the
cost of operations and maintenance for the entire period of action or remediation.

6.2.2.3 Community Concerns
The draft CAP will be provided to the surrounding community through a public notice and public
participation process that will be conducted in accordance with WAC 173-340-600. Community

concerns regarding the draft CAP brought to Ecology’s attention during the public participation
process will be addressed, and the draft CAP will be modified if necessary.

6.2.3 Additional Requirements

WAC 173-340-360(2) also lists the following additional requirements for cleanup actions:
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1) A cleanup action relying primarily on institutional controls and monitoring shall not be
used where it is technically possible to implement a more permanent cleanup action for
all or a portion of the site.

2) The cleanup action shall prevent or minimize present and future releases and migration
of hazardous substances in the environment.

3) The cleanup action shall not rely primarily on dilution and dispersion of the hazardous
substance if active measures are technically possible.

6.3 Remedial Alternative Evaluation

This focused FS includes the development of remedial alternatives for the site and evaluation of the
alternatives using the criteria described in Section 6.1. The evaluation will consider the ability of a
technology to manage the contaminated media onsite and achieve the numeric remediation goals.
This evaluation includes consideration of the nature of the IHSs at the site and local site conditions
including geology, hydrogeology, and existing infrastructure. The technology will also be evaluated in
the context of the potential impacts to human health and the local environment that could result
from remedial construction and implementation. The evaluation of each remedial technology will
also include consideration of action-specific regulations and criteria applicable to or relevant and
appropriate to the implementation of each technology at CPLC. The ability to effectively monitor
the technology to evaluate compliance will be assessed.

7 TECHNOLOGY SCREENING

This section presents and screens potentially applicable technologies for remediation of soil and
groundwater at the site. Within the discussion of each technology, the ability to meet the minimum
requirements for cleanup actions listed in WAC 173-340-360(2) are considered, as described in
Section 6 of this document. Technologies that are likely to be effective and implementable are
retained for further consideration. Technologies that are deemed to be ineffective or difficult to
implement are eliminated from further consideration in the development of alternatives.

7.1 Presumptive Remedies

Presumptive remedies are USEPA’s preferred technologies for certain types of sites and have been
identified by USEPA to speed the selection of cleanup actions. Presumptive remedies are to be used
at all sites, except where site-specific criteria make other options preferable (USEPA, 1995). The
presumptive remedies identified for soil found at organic wood treating sites with compounds such
as those found at the site are bioremediation, thermal desorption, and incineration. Immobilization
is the presumptive remedy for inorganic chemicals at wood treating sites (USEPA, 1995).

In addition to presumptive remedies, USEPA evaluated other technologies often considered for
wood treating sites (USEPA, 1997) based on frequency of evaluation and retention, and reasons for
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selection or screening out of technologies in FSs. Some of the technologies considered by USEPA
were:

e Restrictions/Monitoring

e Capping

e On-Site Containment

e Thermal Treatment Technologies
e Soil Flushing

e Soil Washing

e Off-Site Disposal

e Off-Site Soil Recycling;

Of these remedial technologies, some were not often part of the selected remedial alternative, but
USEPA did consider the other technologies as applicable for further evaluation of remedial
technologies at wood treating sites. These potentially applicable treatment technologies were
included in the evaluation of remedial technologies for the site.

7.2 Technology Screening for Soll

The following paragraphs discuss remedial technologies and process options for soil, organized by
GRA. Remedial technologies that may be applicable at the site are identified. Those technologies
that are not likely to be implementable at the site are screened out and not carried forward to the
final evaluation of alternatives for the site in Section 8 of this document.

Any technology applicable to the site must address areas of the site where arsenic remains in soil at
concentrations above its CUL (the extent of these arsenic impacted areas is discussed in Section
5.7).

7.2.1 No Action

The “no action” response action does not address any potential pathway through which arsenic in
site soils could adversely affect receptors. Current conditions in soils at the site are protective of
human health and the environment, because of the interim actions which have been performed at
the site.

This “No Action” alternative would rely on the existing containment onsite. This consists of paving
in areas with soil exceedances and drip pads that were installed as an interim action in 1993, as well
as upgrades to the transfer table system (Figure 4-1). This alternative would not include additional
provisions for ongoing maintenance and inspection, or any additional operational activities.

This option does not meet the threshold requirements (WAC 173-340-360[2][a]), as it does not
include provisions for compliance monitoring, and may not be protective of human health and the
environment over the long term. The No Action alternative is used primarily for comparison
purposes. Also, because interim remedial measures have already been taken at this site, the no action
alternative has already been precluded.
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7.2.2 Institutional Controls/Monitoring

Institutional controls are typical components of many remedies and ensure that future activities at
the site account for residual impacts. Institutional controls often take the form of deed restrictions
to preclude certain types of land use or to require proper controls should impacted soil be
disturbed. Closely related to institutional controls are engineering controls, such as fencing or other
means of limiting access to the site. Institutional controls and monitoring are retained as viable
remedies for impacted soil at the site.

Current zoning and City of Tacoma (City) codes restrict site use. The property is currently zoned
for industrial use. City code requires all houses, buildings, or properties used for human occupancy
to utilize public water. In addition, the Puyallup River from the mouth to river mile 1 is not
designated as a drinking water source, as documented in WAC 173-201A. The site is fenced, and
access is strictly controlled. Deed restrictions will be required in order to maintain institutional
controls in areas where IHS concentrations in soil and/or groundwater exceed CULs.

Institutional controls, as a stand-alone remedy, do not meet the threshold requirements specified in
WAC 173-340-360(2)(a), and rank at the bottom of Ecology’s preference for remedial options.
However, when combined with other alternatives, institutional controls may be beneficial in
satisfying MTCA requirements for a final remedy. Therefore, institutional controls will be considered
further, in conjunction with other remedies.

7.2.3 Containment

Containment isolates contamination to prevent movement beyond a certain point, to prevent
contamination from being transferred to another media, or to prevent receptor contact with
impacted soils. Several containment technologies are applicable to soil and are discussed with
appropriate process options below.

Containment remedies meet the threshold requirements specified by MTCA, as well as the “other
requirements” specified in WAC 173-340-360(2)(b). Containment, in conjunction with an ongoing
maintenance program and institutional controls, can provide a permanent solution that meets
MTCA’s requirements.

7.2.3.1 Capping

Capping involves isolating soils from receptors, the influence of forces that promote the transport
of impacted soil or conditions that cause the transfer of IHSs to another media. Caps typically
involve covering soils with a durable surface, such as gravel, asphalt, vegetated soils, or a multilayer
system, and are designed to be compatible with future land use. Cap construction requires normal
earthmoving equipment and commonly available materials.

Capping is a viable remedy at the site, and has already been implemented as an interim action. This
alternative relies on the existing paving in areas with soil exceedances and drip pads that were
installed as an interim action in 1993. As a part of these actions, sumps and piping were installed to
collect stormwater from the newly paved treated wood storage areas. The collected stormwater is
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treated and discharged under the facility’s NPDES permit (see Appendix H for description of the
treatment system and its operation). The drip pads are constructed of epoxy sealed, steel-reinforced
concrete, and include an underlying leak detection system. The leak detection system consists of
drainage sand, piping, and a sump above a HDPE sub-liner.

The paving and installation of the drip pads include provisions for regular maintenance and
monitoring. These activities would continue for the life of the facility and specified closure
procedures and precautions would be followed upon site closure. Any remedy that includes
maintenance of the paving in areas to be maintained as a soil cap will include a formal Inspection
and Monitoring Plan to address issues related to utility or other subsurface work performed in areas
where contaminated soil is still present, as well as maintenance and repair requirements.

Maintaining the existing containment systems is easily implementable at the site, and will adequately
address direct contact with impacted soils. It may be used in conjunction with institutional controls
as a final remedy.

The capping implemented at CPLC covers all identified areas of impacted soil thereby preventing
direct contact and the potential for mobilization of IHSs by wind or rain.

7.2.3.2 Solidification/Stabilization

Solidification and stabilization are a means of reducing the mobility of contaminants, thereby
limiting the chances of receptors encountering the impacted soils. These technologies involve
physically limiting the contact of receptors through solidification, or the chemical availability of the
IHS through stabilization. Solidification and stabilization processes can be performed either 7z sitn or
ex sitn. Solidification and stabilization are presumptive remedies for wood treatment sites with
inorganic contamination, and can be achieved using such technologies as pressure grouting or soil
mixing,

Pressure Grouting

Pressure grouting is a type of solidification. This is a process by which a cement or chemical grout is
injected into soils under pressure. It was originally developed for geotechnical soil improvements,
but can also be used for solidifying soils and binding them into a solid matrix. Pressure grouting
methods that would be applicable at the site are permeation grouting, which involves injecting a thin
grout mix at lower pressures through injection drill rods or injection pipes driven into the ground.
The grout then travels out through the soils, filling the void spaces, and then solidifies. The amount
of grout penetration around the injection pipe is affected by the permeability of the soil into which
the grout is injected, the viscosity of the grout injection, and the injection pressure. Jet grouting is
another pressure grouting technique. Jet grouting involves injecting grout at high pressures through
a specialized injection drill stem. The grout is directed so as to partially break up the soil
surrounding it, allowing for better penetration of grout. This involves some replacement of soils,
with the excess soil/grout mixture typically forced to the sutface by the grout injection pressure.

Pressure grouting is a specialized process that is used more for geotechnical improvements to soil
than for remediation purposes. It is effective at solidifying soils, but has a fairly low production rate
and so it typically is not economical for large solidification projects when other methods are
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available. However, for small projects or projects with special requirements, such as grouting at a
specific depth or at an angle, it can be more cost-effective for the work to be performed.

This technology could, in theory, be implemented at CPLC but with limited additional benefit over
the existing isolation afforded by the cap. The impacted vadose zone soil is currently not a direct
contact risk.

Soil Mixing

Soil mixing is an zz-situ method of injecting cement or other solidification agents and mixing these
agents with the soil. It is accomplished using specialized large diameter augers to inject the
solidification agent and achieve distribution of the agent in the soils. The mixed soil and
solidification agent solidifies, encapsulating the contaminants in soils, preventing contact with and
leaching of this material. This technique was originally developed to add geotechnical stability to soft
soils and is effective at depths up to 100 feet. This technology has been proven effective at
addressing PAH impacts at other coal tar and creosote sites (e.g, Macon, Georgia; Cambridge,
Massachusetts; Renton, Washington; Exeter, New Hampshire; Columbus, Ohio). Equipment is
specialized, but commonly available. However, site-specific factors that could limit implementability,
such as utilities, nearby structures, or public proximity to the work area during construction make it
difficult to implement at an active facility. CPLC is an active wood treating facility, and this
technology would be difficult to implement in the treating area due to the presence of existing
structures. This would significantly limit remedy effectiveness. Therefore, this process option will
not be retained for further evaluation.

7.2.4 Removal and Ex Situ Treatment or Disposal

Soils can be removed and then treated, reused, or disposed after the removal, as an effective source
removal remedy. Removal technologies typically involve excavation of impacted soils by traditional
means with commonly available excavation equipment. Removal actions would be generally effective
at achieving CULs, as they remove the soils that could cause risk to receptors. The relative
implementability and cost of removal actions is highly dependent on the location of the impacted
soils, as well as on the subsequent treatment or disposal method.

Removal has already been implemented at the site as an interim action. The removal action is
described in the Transfer Table Plan: Interim Action Activities and Drip Pad Conversion (RETEC,
1998) and the Transfer Table Upgrade Completion Report (ThermoRetec, 2000). Approximately 860
tons of soil were excavated to approximately 20 to 26 inches below grade were transported offsite to
a permitted Subtitle C or D landfill, as appropriate.

Implementation of any additional removal action would be technically difficult, due to the location
of the majority of the impacted soils under and adjacent to current and future active operational
areas. Removal would likely require complete operational shutdown and facility closure. In addition,
all impacted soils are currently under pavement, so any excavation of soils would also generate
additional paving material which would require disposal.

Removal technologies clearly meet the MTCA requirements for final remedies. Removal and
subsequent treatment ranks highly on Ecology’s preference list for remedial alternatives, and satisfies
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the requirements for permanence. Removal and subsequent disposal also satisfies the permanence
requirements but does not rank as highly as treatment on Ecology’s preference list. Any removal
option does increase short-term risks to site workers and workers at neighboring sites, who may
come into contact with impacted soils during the removal and transportation processes. These risks
can be minimized through proper engineering controls during implementation; however, additional
short-term risks as well as costs for implementation are to be considered during the final evaluation.

The following sections discuss potential ex sizu treatment and disposal remedial technologies that
could be employed after removal of the solils, if this remedy were selected.

7.2.4.1 Ex Situ Bioremediation

Bioremediation is based on the natural biochemical reactions mediated by microorganisms that
result in degradation of organic IHSs. Bioremediation is the preferred presumptive remedy for soils,
sediments, and sludges at wood treatment sites. In practice, bioremediation can be implemented as
an 7 situ or ex situ process. For the purposes of a removal action, it is considered an ex sit# process.
Bioremediation is not used for remediation of metals in soils and will not be further considered
(FRTR, 2002).

7.2.4.2 Ex Situ Thermal Treatment Technologies

A variety of ex situ treatment technologies exist that raise the temperature of the soil through the
addition of energy. This volatilizes the contaminants, which are usually treated in the vapor phase
after they have been volatilized. The means of adding energy, and the degree of heating, varies from
one process option to another. Options for this technology include thermal desorption, pyrolysis, ex
sitn vitrification, wet air oxidation and infrared treatment. Again, these technologies are applicable
for organics, and will not be retained for further evaluation.

7.2.4.3 Ex Situ Solidification/Stabilization

Ex situ solidification involves mixing solidifying agents with soils to create a matrix, similar to
concrete, which encapsulates the soils and associated contaminants. After the matrix has solidified,
the contaminants in soils cannot be contacted by receptors, nor can the contaminants leach to water.

Ex sitn stabilization can be achieved by a number of methods, which typically involve mixing the
soils into a cement or concrete matrix, asphalt, or polyethylene. Soils must first be excavated and
then stabilized with the selected method. If excavation is selected, additional research would be
completed to identify an appropriate large-scale industrial process near the site that could use the
soils as feedstock.

7.2.4.4 Soil Washing

Soil washing is a physical separation process that reduces the volume of contaminated soils by
consolidating the fine-grained soils, which frequently contain the majority of the contaminants. The
process separates soils by size and removes contaminants to the extent possible from the coarser
fraction of the soil by using equipment common to the mineral and ore processing industries, such
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as screening, gravity separation, hydrocyclones, pug mills, and attrition scrubbing machines.
Contamination is then consolidated into process water containing wet fine-grained soil, which needs
further treatment by changing pH, and/or adding sutrfactants, leaching agents, or chelating agents.

Soil washing is a physical separation process and produces process residuals in the form of
contaminated sludges, wastewaters, and, sometimes, vapors. These residuals require appropriate
treatment or disposal. Soil washing has limited effectiveness with soils of fine grain size, such as fine
silts and clays, as these soils are difficult to separate from the wash water. It can also be difficult to
implement due to the process equipment required and significant volumes of wash water generated.
Because of the difficulty in implementing soil washing, and the availability of other more readily
implementable remedies, this technology is not retained for further evaluation.

7.2.4.5 Subtitle C or D Landfill Disposal

Soils that are determined by Ecology to be Dangerous Waste may be disposed in a RCRA Subtitle C
landfill. Soils which are not or do not contain hazardous wastes may be disposed in a RCRA Subtitle
D landfill. Subtitle C or D disposal is not effective at zreatment of contaminants, but is effective at
limiting receptor access to impacted soils and ensuring that soil will not be disturbed in the future.
This option is retained for further evaluation.

7.2.5 In Situ Treatment

This GRA involves treating soils and contaminants 7z situ. Several technology types are often
considered for zn situ treatment. Soil vapor extraction (SVE), 7z situ thermal treatment, and 7 situ
bioremediation are all commonly used technologies at wood treating sites, however, these
technologies are applicable to organic contaminants, and will not be evaluated further.

Soil flushing physically separates compounds from the soils using water, surfactant, solvents, or a
mixture to recover contaminants from the soil, and may be applicable to inorganic contamination.
The process water or solvents are extracted and treated to remove contaminants. The process water
and solvents are typically recycled and re-injected into the ground to assist in the flushing process,
though almost all pilot tests to date have disposed of recovered groundwater, surfactants, and
solvents. This technology is still being developed and has seen limited use in pilot projects, mostly
with chlorinated solvents. As the emerging nature of this technology makes implementation
extremely difficult and the technology is likely to be of limited effectiveness, it is not retained for
further evaluation.

7.3 Technology Screening for Groundwater

The following paragraphs discuss remedial technologies and process options for groundwater,
organized by GRA. Remedial technologies that may be applicable at the site are identified. Those
technologies that are not likely to be implementable at the site are screened out and not carried
forward to the final evaluation of alternatives for the site in Section 8 of this document.

Any groundwater remedy implemented at the site must address IHS impacts in shallow
groundwater, as delineated in Section 5.7.2. As noted in Sections 3.4 and 5.7.2, the majority of
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groundwater impacts are found upgradient of the horizontal recovery well, and all impacts are
found well upgradient of the CPOC located at the downgradient property boundary.

7.3.1 Previous Remedy Considerations and Evaluation

Groundwater remedial alternatives were developed previously in the Groundwater Interim Action
Design Report (RETEC, 1995). The groundwater interim action was implemented partially in
response to remedial actions that were being implemented on the property to the north (former
Milwaukee Railyard) by the Port. The Milwaukee Railyard site remedy called for extraction of
impacted groundwater and free product, followed by reinfiltration of all treated groundwater.
Reinfiltration was proposed in the extraction area, and in a trench on the southern portion of that
site, near the northern property boundary of the CPLC site. Modeling was performed in the
Groundwater Interim Action Design Report to simulate the effect of the Ports remedy, in
conjunction with physical and hydraulic containment actions at the CPLC site, on the quality of
groundwater in the shallow aquifer.

The modeling completed in the Groundwater Interim Action Design Report (RETEC, 1995)
showed that a physical barrier wall across the shallow aquifer on the railyard property would have
virtually no observable effect on groundwater flow, because the Port’s infiltration trench would
create a groundwater mound north of the CPLC property boundary and effectively limit off-site
migration in the shallow aquifer. The infiltration trench for the former Milwaukee Railyard property
was installed, but had no observable effect on groundwater flow on the CPLC property. In 2007, the
infiltration trench (treatment system) was shut down (Ecology, 2011). Ecology’s report concluded
that groundwater recovery on CPLC property from a horizontal recovery well would contain much
of the groundwater in the shallow aquifer and would limit downward and subsequent off-site
migration with a predicted steady state extraction rate for 200 feet of drain of 1 to 2 gallons per
minute. In addition, this remedy provides active mass removal of contaminants in groundwater.

7.3.2 No Action

The “No Action” alternative at the site would include discontinuation of operation of the
horizontal recovery well, and abandonment of all monitoring wells onsite. Because interim remedial
measures have already been taken at this site and have influenced groundwater flow, the no action
alternative has already been precluded. In addition, because CULs are exceeded at the site under
current conditions, this remedy does not meet the threshold requirements under MTCA (WAC 173-
340-360(2)(a)); however, No Action is retained for comparison.

7.3.3 Institutional Controls/Monitoring

Monitoring is a universal component of groundwater remedies, providing data on the effectiveness
of the remedy and ensuring protection of human health and ecological receptors, and is required
under MTCA (WAC 173-340-360[2][a]). Monitoring of groundwater typically uses groundwater
monitoring wells that already exist at the site, or includes provisions for installation of a limited
number of new monitoring wells, as necessary.
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Currently, there is no domestic or drinking water use of groundwater at the site nor is there
expected to be future use due to the availability of City water for drinking water, and the current
zoning of the property. The existing City codes on water use are one form of institutional controls.
Additional institutional controls, such as deed restrictions, could be put in place to ensure that there
is no future use of impacted groundwater or that groundwater was appropriately managed should it
be encountered in excavations.

Monitoring and institutional controls will be retained for further evaluation, and may be combined
with other technologies as part of a final remedy for the site.

7.3.4 Containment

Groundwater containment can be completed through different technologies including groundwater
extraction, barrier wall installation, or immobilization. This section outlines these technologies and
process options associated with them. On-site containment meets the threshold requirements under
MTCA. As discussed below, containment has already been implemented as an interim remedial
measure.

7.3.4.1 Hydraulic Containment

Hydraulic containment isolates contaminants in groundwater by creating a localized water table low,
causing groundwater to flow towards this low, and preventing further downgradient migration of
impacted groundwater. This is typically accomplished through groundwater pumps in wells or
trenches. Wells are installed using conventional or horizontal drilling techniques. Trenches may be
installed using traditional excavation, shoring, or a slurry-supported excavation.

In typical hydraulic containment systems, the extracted groundwater is treated and discharged to a
Public-Owned Treatment Works (POTW), if available, or to a surface water body under an NPDES
permit. Underground injection can also be used for disposal of treated groundwater.

Groundwater pumping systems are designed based on empirical data collected during investigation
such as soil type, groundwater flow direction, hydraulic conductivity, and modeling of site hydrology
to identify appropriate extraction point placement and pumping rates. Pilot pumping tests may be
useful in determining sustainable pumping rates, radius of influence, hydraulic conductivity, and
extracted water quality.

Containment has already been implemented at the site, as an interim action. The groundwater
interim action consists of groundwater extraction using a horizontal recovery well and associated
recovery sump and pump. Extracted groundwater is reused in facility operations. This recovery
system addresses groundwater impacts beneath the transfer table pit and the adjacent treatment area.
In addition, the mass of IHSs in groundwater will continue to be reduced. The system was installed
and started as described in the Groundwater Interim Action Implementation Report (ThermoRetec,
1999). A summary of the groundwater analytical and elevation data in the form of tables and figures
is included in Appendices B and G.
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Hydraulic containment is effective in preventing further migration of contaminants in groundwater
and removing contaminant mass from the aquifer. It also provides the opportunity for reuse of
recovered groundwater in facility operations. This technology meets the threshold requirements
under MTCA. Hydraulic containment systems are not difficult to implement as systems and
components are readily available. Cost is influenced by the size and type of system required
(trenches are more costly than wells), by the site limitations (pipe routing, etc.), and by the degree of
water treatment and discharge permitting required. The cost of hydraulic containment is generally
high as compared to other remedial alternatives for groundwater, and is typically higher than
physical containment of groundwater due to the long operation times and water treatment
requirements of hydraulic containment. However, at the CPLC facility, extracted groundwater can
be reused onsite as makeup water in ongoing operations, making the use of this technology very
cost-effective. This remedy will be retained for further evaluation.

7.3.4.2 Physical Containment

Groundwater may be physically contained through construction of barriers to groundwater flow.
Impermeable barrier walls, such as slurry walls or sheet piling, are installed along a vertical plane in
the subsurface to provide a barrier to groundwater flow. The exact size and depth of the wall are
det