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EXECUTIVE SUMMARY

Thisfeasibility study (FS) report describes the development and evaluation of remedial action
alternatives for affected soil and groundwater at The Oeser Company Superfund site (Oeser) in
Bellingham, Washington. The FS was conducted according to procedures outlined in the National Oil and
Hazardous Substances Pollution Contingency Plan (NCP; Title 40, CFR, Section 300.430) and United
States Environmental Protection Agency (EPA) guidance (EPA 1988). As part of the FS process,
remedial technologies appropriate for use at Oeser were screened then alternatives were developed and
analyzed in detail against the site-specific remedial action objectives (RAOs) and criteriain the NCP.

The following are the alternatives developed for Oeser:

. Alternative 1 - No Action

. Alternative 2 - Capping

. Alternative 3 - Soil Excavation

. Alternative 4 - Capping and Ex-Situ Groundwater Treatment
. Alternative 5 - Ex-Situ Soil and Groundwater Treatment

Under Alternative 1, no further remedial activities would be conducted. Alternative 2 would
include installation of a cap over areas with contaminated soil exceeding the cleanup levels (CULS).
Alternative 3 would include excavation and off-site disposal of all contaminated soil exceeding the CULSs.
Alternative 4 would include all the elements of Alternative 2, as well as extraction and treatment of
shallow groundwater. Alternative 5 would include excavation and on-site treatment of contaminated soil
exceeding the CUL s and ex-situ treatment of shallow groundwater. Each aternative except Alternative 1
would include institutional controls consisting of groundwater pumping restrictions onsite in the deep zone,
future use restrictions, operation and maintenance (O& M) requirements, and long-term groundwater
monitoring.

A comparative analysis of the alternatives was conducted using the NCP criteria. Alternatives 2
through 5 would achieve the RAOs while Alternative 1 would not. Each aternative, except Alternative 1,

would meet the NCP threshold criteria of overall protection of human health and the environment and
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compliance with applicable or relevant and appropriate requirements (ARARS). The comparative

analysis of alternatives relative to the NCP primary balancing criteriais as follows:

. Short-term effectiveness associated with implementation of the alternatives is highest for
Alternative 2, followed by Alternative 4, Alternative 3, Alternative 5, then Alternative 1.

. Long-term effectiveness and permanence are highest for Alternative 3 followed by
Alternative 5, Alternative 4, Alternative 2, then Alternative 1.

. Reduction of toxicity, mobility, or volume through treatment is highest for Alternative 5
followed by Alternative 4, Alternative 2, Alternative 3, then Alternative 1.

. Implementability is highest for Alternative 1 followed by Alternative 2, Alternative 4,
Alternative 3, then Alternative 5.

. Cost, as measured by total net present worth, is highest for Alternative 3 followed by
Alternative 5, Alternative 4, Alternative 2, then Alternative 1.

The final two NCP criteria, state acceptance and community acceptance, are not evaluated

formally until after the FSis complete and distributed for agency and public review.
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1. INTRODUCTION

11 PURPOSE AND ORGANIZATION OF REPORT

The remedial investigation (RI)/FS process uses the methods that the Superfund program has
established to characterize the nature and extent of risks posed by the release of hazardous substances
into the environment and to evaluate remedial actions. Inthe RI component, data are collected to
characterize site conditions including the nature and extent of contamination, and to assess the risks to
human health and the environment. In the FS component, potential remedia actions are developed,
screened, and evaluated to enumerate the actions most appropriate for the site.

The Oeser Company Superfund site FS has been conducted in accordance with the EPA’s
Guidance for Conducting Remedial Investigations and Feasibility Sudies Under CERCLA, which
outlines a dynamic process tailored to site-specific conditions and circumstances. Information gathered
during the RI was used to guide the FS. The language and terms used in this report are consistent with
those used in the guidance document. Remedial technologies or technology types are used to represent
general categories of remedial actions. Process options are subsets of technology types and represent
variants within each technology type. Technology types and process options are evaluated and screened
as part of the FS process; those technology types that pass the screening are assembled into remedial
alternatives that will satisfy the RAOs identified for the site.

This document consists of the following sections:

. Section 1 contains background information about the site and includes a description of
the site, its history, the nature and extent of contamination, the fate and transport of
contaminants, and the baseline risk assessment summary.

. Section 2 identifies the RAOs and general response actions for the site and
identifies/screens technol ogies appropriate to the general response actions.

. Section 3 describes the combining of technologies that passed the screening described in
Section 2 into alternatives for site remediation. This section reports on the eval uation of
the alternatives on the basis of effectiveness, implementability, and cost.

. Section 4 presents the detailed evaluation and comparison of the alternatives that passed
the screening described in Section 3. The aternatives are evaluated for: overall
protection of human health and the environment; compliance with ARARS; long-term
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effectiveness and permanence; reduction of toxicity, mobility, or volume through
treatment; short-term effectiveness; implementability; and cost.

. Section 5 provides references used in the preparation of this document.

. A discussion of proposed CULSs, ARARs, and cost estimates and the assumptions used to
develop the cost estimates are provided in Appendices A, B, and C, respectively.

1.2  BACKGROUND INFORMATION

This subsection provides a general site description and summary of facility operations of The
Oeser Company (formerly known as the Oeser Cedar Company) facility. In addition, the nature and
extent of contamination, contaminant fate and transport, and results of the baseline risk assessment also
are summarized.

The topographic setting of the site is presented in Figure 1-1. The RI study area, which includes
the site and background areas, is shown in Figure 1-2. Facility and off-facility areas of the site are shown
in Figure 1-3. Figure 1-4 presents an aeria view of The Oeser Company facility and nearby areas.
Figure 1-5 depicts the general operational areas of the facility. Figure 1-6 shows land use designations of

the facility and the surrounding areas.

1.2.1 SiteDescription

The Oeser Company facility is an active wood treating plant located at 730 Marine Drive
(formerly Marietta Road), in Whatcom County, Washington; a portion of the facility lies within the City of
Bellingham. The facility comprises approximately 26 acresin the southwest quarter of Section 23,
Township 38N, Range 2E of the Willamette Meridian, at 48°46'13" N latitude and 122°30'52" W longitude
(Figure 1-3).

The facility receives raw logs which are stored in the Wood Storage Area (WSA)along the
eastern portion of the site. The raw logs are then peeled, incised for certain clients, and transferred to the
North or South Pole yards to dry (Figures 1-4 and 1-5). After drying for approximately 1 year, the logs
are treated with a 5% pentachlorophenol (PCP) solution in a diesel-like carrier oil. After treatment, the
poles are dried and stored in the Treated Pole Area (TPA) prior to inspection and shipment to customers.
The paved wood treatment area covers an estimated 5.6 acres in the east-central portion of the facility.
To be consistent with previous reports, the treatment area has been divided into three sections: the North
Treatment Area (NTA), the West Treatment Area (WTA), and the East Treatment Area (ETA; Figure
1-5). The treatment areas comprise an array of aboveground tanks, retorts, drip pads, and underground

piping. The pole storage areas and the WSA are not paved.
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As an active wood treating facility, The Oeser Company is subject to a number of regulatory
requirements, including but not limited to, the Resource Conservation and Recovery Act (RCRA) and the
Clean Water Act. Among the RCRA regulations that apply to the facility is the requirement to have a
permit unless the owner/operator of the facility holds treated wood on a drip pad until the wood creases
dripping and immediately (within 24 or 72 hours) cleans up all incidental and infrequent drippage that
occurs after the treated wood has been moved to the storage yard. The EPA has issued a notice of
violation to The Oeser Company regarding its failure to comply with the RCRA requirements. In addition,
an owner/operator that disposes of hazardous waste at its facility is required to perform corrective action
and complete closure in compliance with the RCRA. These regulatory requirements apply to The Oeser
Company, notwithstanding any proposed or final cleanup action under the Comprehensive Environmental

Response, Compensation, and Liability Act (CERCLA).

1.2.1.1 Land Use

The Oeser Company’ s facility is surrounded by a mixture of land uses, including other industrial
operations and residentia units (Figure 1-7). Immediately adjacent to the north boundary of the facility is
the Birchwood neighborhood of Bellingham. Birchwood is characterized by low-density (two to four units
per acre), single-family residential units, with large, long, narrow lots divided evenly between mature
landscaping and open fields.

The eastern boundary of the facility is located adjacent to Morse Industrial Park (occupied by
Morse Hardware Company, Inc.) and undeveloped property owned by the Washington State Board for
Community and Technical Colleges.

The south boundary abuts a Burlington Northern and Sante Fe Railway line. To the south of the
railroad are homes, additional industrial businesses, and undeveloped open space. Little Squalicum Creek
flows along the southeast border of the open space. An old railroad grade, currently used as awalking
trail, exists along the creek’s west bank. Approximately 700 to 800 feet from the southern property
boundary and across Marine Drive lies the Seaview Subdivision, composed of single-family residential
units, many with views of Bellingham Bay.

Adjacent to the west boundary are additional heavy industrial facilities, including steel fabrication
and fiberglass manufacturing facilities, warehouses, electrical and repair shops, storage facilities, and
some vacant parcels and homes. The Tilbury Cement Company (formerly the Columbia Cement
Company) is located farther to the west, on the opposite side of Marine Drive. The cement company has

operated at this location since 1911; its property boundaries extend to Bellingham Bay.
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1.2.1.2 Little Squalicum Creek

Little Squalicum Creek and approximately 30 feet on either side of the stream bed are located
entirely within Whatcom County and are zoned as recreational open space, just north and west of the City
of Bellingham. The creek islocated at the base of aravine with steep sides and alevel bottom. The
ravine runs west-northwest for about 550 feet, then doglegs to the southwest for about 700 feet, goes
south-southwest for about 950 feet beneath the Marine Drive bridge, and ends at a narrow beach on
Bellingham Bay (Figure 1-8). Whatcom County owns approximately 200 linear feet of shoreline in this
area. The Tilbury Cement Company and the City of Bellingham Parks and Recreation Department each
own narrow parcels approximately 50 feet wide between Marine Drive and the railroad along the
shoreline. These parcels define the narrow, flatter slope at the base of the ravine that broadens north of
Marine Drive. Thisbroader slope area southeast of Little Squalicum Creek, both above and below
Marine Drive, is owned by Whatcom County. The footpath/old rail bed west of the creek is owned by the
Tilbury Cement Company (URS 1994; EPA 19974). The City of Bellingham is negotiating purchase of an
approximately 3-acre parcel located immediately south of the railroad right-of-way, along the south side of
The Oeser Company, and west of the foot path (Wahl 1998a).

The ravine is bounded on the south and east by the bay, residential-multiple, residential-single, and
public (Bellingham Technical College [BTC]) developed lands. The head of the ravine is bounded on the
north by an undeveloped light impact industrial area. At the point where the ravine doglegs, the areaiis
zoned heavy impact industrial (Morse Industrial Park) and is occupied by a warehouse owned by Morse
Hardware Company, Inc. The area northwest of the ravine to the Marine Drive bridge is mostly
undeveloped, but zoned as light impact industrial. This areais referred to as the South Slope in this report
(Figure 1-8). The area south and west of the bridge is a developed urban residentia zone (Figure 1-6;

City of Bellingham 1982).

An activerail line associated with The Oeser Company operations runs east-west just north of
theravine. A second activerail line runs parallel to Bellingham Bay about 100 feet from the shore. A rail
line existed along the west side of the creek in the past but has been removed. The old rail bed serves as
afootpath and occasionally as a horseback riding trail. A second trail aong the east side of the ravine
runs from BTC to the bay. A short roadway into the ravine is located immediately north of the Marine
Drive bridge. Signs describing the area are mounted on posts at the lower end of the ravine along the
east side pathway.

10:START-2\01030016\S741 14



Ravine side slopes are thickly vegetated by blackberry and alder and are relatively undisturbed.
The ravine bottom is primarily open meadow with deciduous forest representing arelatively young
riparian environment.

The City of Bellingham Parks and Recreation Department has prepared a conceptual master plan
for creation of a park around Little Squalicum Creek. Plan elements include realignment of the creek and

pond, wetlands, and meander construction. A picnic areais also planned (Wahl 1998b).

1.2.1.3 Groundwater Use

The Oeser Company receives its water from the City of Bellingham and has no on-site potable or
industrial water supply wells. There are no known potable or industrial water supply wells downgradient
of The Oeser Company facility. Two cross gradient wells are located on Tilbury Cement Company
property, approximately 1,875 feet west-southwest of the retort on the facility. The Tilbury Cement
Company pumps groundwater from two wells, identified in this report as TC-5 and TC-6 (Figure 1-9).
Prior to the late 1980s, the Columbia Cement Company supplied drinking water to approximately seven
employees and 14 nearby residences (Bratz 1987). The practice of supplying water service to nearby
homes was discontinued in early 1988 and the Tilbury Cement Company personnel do not utilize the well
water as drinking water. The use of two tapped springs located on the north side of Little Squalicum
Creek was halted in the 1950s. Water flowing from the springsis released into Little Squalicum Creek
(Bratz 2000).

The City of Bellingham supplies its customers with water from Lake Whatcom located about
6.5 miles east of the facility. There are no domestic wells located within 1 mile of The Oeser Company
facility and only one well islocated within a 2-mile radius of the facility (URS 1994).

1.2.2 Facility Operations

The Oeser Company facility has been and is currently used to treat wood for use as utility poles
and fence posts. The facility currently includes both aretort and a butt tank (Figure 1-10). The pressure
plant is comprised of an 8-foot-diameter retort that is approximately 180 feet long, a heat exchanger, and
an oil/water separator. In the pressure-treatment process, whole poles are placed in the pressure retort in
the NTA and treated using the Boultonizing process. Boultonizing involves heating polesin a cylinder
while immersed in a preservative bath of oil and 5% PCPin oil. A vacuum isthen drawn, causing water

vapor to leave the wood. The vapor is condensed and discharged to the oil/water separator (Ecology
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1993). This pressure-treating technique is called the “Empty Cell Treating Process.” The retort requires
approximately 2,300 cubic feet (17,200 gallons) of preservative-laden oil for one cycle.

The thermal plant has two PCP butt tanks, three PCP storage tanks (40,000 gallons each), one
stormwater storage tank (180,000 gallons), and an evaporator system (URS 1994).

PCP, currently the only preservative in use at the facility, is an EPA restricted-use product used
to protect wood from insect attacks and decay. PCP also is used as an herbicide or fungicide. Both
creosote and PCP in diesel oil are believed to have been used for weed control at the facility prior to 1962
(Oeser 1998). To form a 5% PCP solution, The Oeser Company uses 1-ton solid blocks of PCP mixed
with acommercially available carrier oil similar to light diesel. Mixing is conducted within the pressure
retort. Approximately four PCP blocks are added to 20,000 gallons of oil each time a preservative
solution is mixed; approximately 130 pounds per day of PCP preservative are used (URS 1994). During
calendar year 2000, The Oeser Company utilized 103,300 pounds (dry weight) of PCP and 258,235
galons of P-9 Carrier Oil (Godfrey 2001). Average PCP usage at The Oeser Company’s facility ranges
from 160,000 to 200,000 pounds per year (Oeser 1998).

There is no evidence that any type of water-based preservative, such as chromated copper

arsenates were ever used at The Oeser Company facility.

1.2.2.1 Stormwater

Currently, The Oeser Company has three inputs to the storm drain (Figure 1-11). Thefirst
(upstream or northernmost) input is south of the PCP storage building. The immediate stormwater input
at this point is the effluent from the paved storage depression. Besides surface runoff into the depression,
three catch basins located in the North and East Treatment areas collect runoff and direct it to the
depression. The ponded water flows under a metal hood designed to keep large and floating particulate
matter out of the effluent. The stormwater then flows into a coalescing plate filter followed by an
oil/water separator. These units are contained in an approximately 20- by 30-foot open concrete vault,
which was sized to accommodate future downstream treatment system expansion. In thefall of 2000,
The Oeser Company installed an 800-gallon surge tank and associated pump, two stainless steel 5-micron
bag filters, and two Calgon Cyclesorb FP2 granulated activated carbon (GAC) filters. The Oeser
Company has signed alease agreement with Calgon Carbon Corporation for the maintenance of the GAC
system. The treated stormwater flows directly south to a manhole, where the piping makes a 90-degree

turn. From the manhole, the stormwater flows east to intersect the storm drain.
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The second Oeser Company input into the main storm drain comes from a collection system on
the west side of the facility in the North Pole Yard (NPY). A catch basin SDCB-1 collects runoff and
directsit west, where it is released to a swale that is approximately 50 feet long. The Oeser Company
constructed the swale in 1997 as a National Pollutant Discharge Elimination System (NPDES) compliance
measure (Oeser 1998). The grassy swale slopes to an open catch-basin sump in a grassy depressed area
between two sets of tracks. During storm events, the depression fills and stormwater is forced into an
elbowed polyvinyl chloride pipe that drainsto SDCB-2. The stormwater is then piped east to the storm
drain.

The third and final Oeser Company input is from a catch basin, SDCB-3, which was installed in
1997 to accommodate flows in the unpaved northern part of the NTA. Modifications were made to the
catch basin to minimize the amount of silt entering the storm drain; flows to the catch basin pass through a
graveled area. (Godfrey and Durbin 2000; Durbin 2002).

These inputs meet the storm drain before any storm drain manhole is encountered on the 24-inch
line within the facility boundaries. The first manhole, SDMH-1, islocated in the NTA. SDMH-2 and
SDMH-3 were installed during the 1997-1998 removal action and are located at the north and south ends
of the ETA respectively. The manholes represent the transition between the existing concrete storm
drain and the high-density polyethylene pipe that replaced the storm drain in the excavated area.
SDMH-4 issited in the WSA. Historically, there was a manhole in front of the retort tank, but it was
removed when the drip pad was installed. Three catch basins on the site have been rerouted. Instead of
being directly tied to the 24-inch storm drain, they are now pumped to the stormwater collection pond
(Figure 1-11).

1.2.2.2 Removal Action Summary

On-site removal action work was conducted from September 1997 through November 1998. To
protect workers and trespassers, caps were designed and placed over 4 acres of dioxin-contaminated soils
(Figures 1-12 and 1-13). The most contaminated soils at the facility were excavated to a depth of 20 feet
below ground surface (bgs) in the area of the former dry well located east of the ETA. Some 8,456 tons
of contaminated soil wastes designated FO32 - FO34 were transported viarail for disposal at Envirosafe
Services of Idaho, Inc., in Grand View, Idaho. A total of 26,948 gallons of FO32 - FO34 liquid waste were
transported by vacuum truck to Burlington Environmental in Kent, Washington, for treatment and disposal.
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1.2.3 Natureand Extent of Contamination

This section discusses the nature and extent of contamination found in the soil and groundwater at Oeser
during the RI. The extent of contamination was delineated using proposed site-specific CULs for
naphthalene, PCP, total petroleum hydrocarbon (TPH), carcinogenic polynuclear aromatic hydrocarbons
(cPAHS) calculated based on equivalency to benzo(a)pyrene [B(a)P], and dioxin/furans cal cul ated based
on equivalency to 2,3,7,8-tetrachlorodibenzo-p-dioxin (TCDD). The extent of contamination in the
surface and subsurface soil at Oeser is discussed in Subsection 1.2.3.1 and 1.2.3.2, respectively, and
depicted on Figures 1-14 through 1-17. Groundwater contamination is discussed in Subsection 1.2.3.3.

1.2.3.1 Surface Soil

Surface soil samples containing greater than proposed site-specific CULs were collected during
the RI at locationsin all subareas of the facility with the exception of the West and East Treatment areas
(Figure 1-14). Surface soil samples were not collected from the WTA and ETA during the RI.

PCP was detected in surface soil samples throughout the facility; however, samples with PCP
above CULs were detected in the TPA, the NTA, and the NPY. PCP often was detected at levels
above the CULs in locations where dioxin was detected above the CULSs.

Total cPAHs as B(a)P equivalents were detected in surface soil throughout the facility. Surface
soil samples with cPAHSs as B(a)P equivalents above CULs were collected from the TPA, NTA, WSA,
and the South Pole Yard (SPY). The concentrations of the cPAHs did not correlate with other detected
chemicals.

Dioxin was detected at concentrations exceeding CULSs in surface soil in all subareas. Asthe
majority of WTA and ETA subaresas are covered with structures or asphalt, no surface soil samples were

collected at these locations.

1.2.3.2 Subsurface Soil

Subsurface soil contamination was detected during the RI in all subareas at the site at depths up
to 23 feet bgs (Figures 1-15 through 1-17). The nature and extent of contamination in each subareais
described as follows:

North Pole Yard Area. Total cPAHSs as B(a)P equivalents were detected above CULs in the
southwestern portion of the NPY. A relatively high concentration of dioxin (exceeding the CUL) also
was co-located with this sample collected from the 2- to 4-foot bgsinterval. PCP and dioxin above the

CULs also were detected in a sample collected from the O- to 6-foot bgs northern portion of the NPY .

10:START-2\01030016\S741 1-8



South Pole Yard Area. Anisolated section of the SPY Area contained concentrations of dioxin
above the CUL in the O- to 6-foot bgs interval. PCP above the CUL also was detected in the 6- to
12-foot bgsinterval.

Wood Storage Area. No CULs were exceeded in this area.

Treated Pole Area. The CUL for cPAHs as B(a)P equivalents was exceeded at 2 to 4 feet
bgs at a sampling location in the northeast corner of the facility.

North Treatment Area. Samples exceeding CULs for B(a)P equivalents, PCP, and dioxin
were found in the 0- to 6-foot bgs interval, B(a)P equivalents and dioxin in the 6- to 12-foot bgs interval;
and B(a)P equivalents and napthalene in the 12- to 23-foot interval.

West Treatment Area. The highest concentration of cPAHs as B(a)P equival ents was located
under the concrete enclosure in the 0- to 6-foot bgs interval. cPAHs also were detected in the 6- to
12-foot bgs interval and along with naphthalene, in the 12- to 23-foot bgs interval. High concentrations of
dioxin were found in the 3- to 4.5-foot intervals at borings located between the stormwater collection
tanks and the PCP tanks. Dioxin also was found at 13 to 15 feet bgs, near the NTA, at a concentration
of 3.61 nanograms per kilogram.

East Treatment Area. Subsurface soil samples have been collected from several locations
throughout the ETA. The majority of the samples from this area were collected from the walls and base
of the excavation during EPA’s 1997-1998 removal action. While the removal action was successful in
significantly reducing the volume of source material, confirmation samples indicate that concentrations of
contaminants remain around and below the excavation area.

The highest concentration of cPAHs as B(a)P equivalentsin the ETA was detected at 5 to 7 feet
bgs located in the southeast corner of the creosote enclosure. Concentrations of B(a)P equivalents
exceeding CULs also were detected in the 6- to 17-foot interval near the south border of the large
removal area; near the excavation adjacent to the evaporator; and in a sample collected north of the
thermal tank. In addition, samples at the base of the excavation (approximately 20 feet bgs) also
exceeded CULs.

1.2.3.3 Groundwater
Although contamination was detected in the deep aquifer during the RI, which occurs between
30 to 45 feet bgs, contamination occurs more consistently and at higher concentrations in shallow

groundwater. The following discussion of the nature and extent of contamination focuses on
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contaminants PCP, cPAHSs as B(a)P equivalents, napthalene, and dioxin. These compounds were
selected because of their prevalence throughout Oeser in both soil and groundwater.

Deep Aquifer. Asdiscussed in Section 3 of the RI report, the deep aquifer is composed of
coarser, more permeable material and occurs as a continuously saturated aquifer. The lower extent of
this aguifer is not known. Deep wells were completed in a“gravelly” zone. The deep aquifer is more
transmissive than the shallow aquifer and has higher rates of horizontal flow. Groundwater flow in the
deep aquifer isto the southwest with a gradient of 0.009. There appears to be a groundwater mound near
MW?35-D as groundwater levels are consistently 2 feet higher at this well than at nearby adjacent wells.

RI sampling results suggest that the sources for PCP contamination found in on-site wells prior to
the 1997-1998 removal action have been removed and/or that less PCP is leaching into the deep aquifer
due to the capping that occurred during the 1997-1998 removal action. This contamination is therefore
limited to a thin corridor south of the PCP enclosure and thermal tank. In summary, the northeastern
extent of contamination in the deep aquifer is not definitively known; however, it is not suspected to
extend northeast of the PCP enclosure. Previously, PCP contamination in the deep aquifer extended to at
least MWO02-D (Figure 1-9); however, currently it appears that the southwestern extent is at the northern
edge of the WSA. PCP contamination above the CUL was detected in the deep aquifer with the highest
concentration located at MWO05-D.

Total cPAH as B(a)P equivalents follows the same general pattern as PCP contamination in the
deep aquifer. In general, the extent of PCP in the deep aquifer islarger than the extent of cPAH
contamination. Temporal variations in the distribution and extent of PCP and cPAH contamination have
been noted; however, the results of the RI indicate that the distribution appears to have stabilized within
an isolated areainside facility boundaries. It should also be noted that PCP and polynuclear aromatic
hydrocarbons (PAH) contamination will bioattenuate to some degree, although dioxin will not significantly
bioattenuate.

Dioxin analyses were conducted from 1999 through 2000. Dioxin is present in the deep aquifer
wells with the highest concentration (0.703 picograms per liter [pg/L]) slightly above the CUL
(0.583 pg/L) in MWO01-D during the December 1999 sampling event; no other wells in the deep aquifer
exceeded the CUL for dioxin.

Shallow Groundwater. Shallow groundwater occurs at depths ranging from 4 to 15 feet bgs.
Shallow groundwater is perched on silt/clay lenses. Asaresult, the occurrence of shallow groundwater is
discontinuous. Horizontal flow of shallow groundwater likely occurs over short distances, but in general,

shallow groundwater is more likely to flow downward to the deep aquifer.
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Consistently high concentrations of PCP (greater than 0.729 micrograms per liter) have been
found in 9 of 19 wells, but concentrations of cCPAHSs as B(a)P equivalents were variable. These data
confirm that the distribution of PCP and cPAHs extend from the NTA to the northern end of the WSA,
but the variability in contaminant concentrations suggest that there may be multiple sources and not a
single plume. The western edge of PCP contamination above the CUL has not been defined, but extends
asfar west as MW29-S (Figure 1-9). The southern extent appears to be near MW10-S.

Prior to the RI, the extent of shallow groundwater contamination appeared to extend from
MW14-S to MW22-S and MW10-S because, in 1997 and 1998, the concentration of PCP and cPAH
compounds decreased moving progressively southwest between these wells. However, in 1999 and 2000,
free product was discovered in MW26-S. RI dataindicate that the source of free product in MW26-S
also may be the source of contamination at MW14-S. Historically, MW14-S has had higher
concentrations of these contaminants than MW26-S.

Petroleum contamination was found in the shallow aquifer at various sampling locations from
1999 through 2000.

Free product was found in wells MWO07-S, MW13-S, and MW26-S in 1999 and 2000. Wells
MW14-S, MW15-S, MW22-S, and MW28-S contain petroleum hydrocarbons in excess of the Model
Toxics Control Act (MTCA) Method A levels, however, most shallow wells contain detectable
concentrations of petroleum hydrocarbons. The distribution of contaminant concentrations indicates that
there are likely multiple sources of petroleum and that the shallow aquifer is discontinuous on the west
side of the facility. On the east side of the facility, petroleum contamination appears to be centered
around MW13-S and MWO07-S, where free product has been found.

Dioxin analyses were conducted only during the 1999-2000 Rl sampling events. The locations
where the dioxin exceeded the CUL were MW08-S, MW09-S, MW14-S, MW15-S, MW22-S, and
MW29-S. Napthalene consistently exceeded the CUL in MW15-S and MW22-S.

Free Product. This section summarizes free product (diesel with creosote-like components
[lighter-than-water nonaqueous phase liquid]) recovery efforts made during the RI at The Oeser
Company. Historically, three wells on the facility have had measurable levels of wood treating waste
products: MWQ7-S, MW13-S, and MW26-S. Maximum measured product thicknesses are given below:
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Well Maximum Thickness (feet) Date

MWO7-S 0.21 10/15/98
MW13-S 0.33 9/1/99
MW26-S 1.63 4/8/99

Product was removed from MW13-S and MW26-S on September 2, 1999, using a peristaltic

pump. Product removal volumes and product recovery times are as follows:

124

Measurable product was observed in MWO7-S prior to, but not during, the RI.

In MW13-S, the measured thickness of product recovered to one-third of its original
thickness within 30 hours following removal; however, after 11 days, only a sheen was
measured.

In MW26-S, product thickness recovered to approximately one-third of its original
thickness after 11 days.

Contaminant Fate and Transport

Dominant factors affecting the nature and extent of contamination at Oeser include the following:

O O O OO

Nonaqueous phase liquid (NAPL) pools serving as continuing sources of groundwater
contamination;

Sail contamination throughout the upper sandy zone;

Retarded advection with slowly moving groundwater in the upper sandy zone;
Possible degradation of organic compounds via oxidation and/or bioattenuation;
Diffusion into fine-grained silt lenses; and,

Possible migration of vapor plumes.

Contaminants in the subsurface soil partition anong one or more of the following phases: NAPLS,

air, water, and solids. This partitioning commonly occurs until an equilibrium distribution has been

attained.

1.2.4.1 NAPL Transport

Results of the RI indicate that contaminants may be present as NAPL in the upper sandy zone at

Oeser. Given the abundance of low permeability lenses in the upper sandy zone, it is reasonable to
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assume that if NAPL is present most of it would exist as pools perched on top of these lenses. The
potential for the oil phase to continue migrating downward toward the gravelly zone and the continuous
water table therein primarily depends on the likelihood that NAPL will either penetrate the low
permeability clay and silt lenses; spread past the horizontal extent of the individual lenses and continue to
finger downward; or both. Asthe NAPL pools are not expected to grow (the system islikely at or close
to steady state), additional fingering probably will not be a pathway for contamination of the deep aquifer.
Immobile residual NAPL in the vadose zone above the pools could be re-mobilized if conditions at the site
are altered, for example by the addition of co-solvents or heat. The mass of NAPL potentially present in
the vadose zone would be decreased by vaporization of the NAPL and dissolution by infiltrating water. In
water-saturated areas, NAPL mass would be depleted as the NAPL dissolves into the surrounding
groundwater.

Vapor plumes will exist in the unsaturated zone around any NAPL source and will spread as a
result of molecular diffusion and gradients that exist in the gas phase. No quantitative measurements of
vapors or pressure gradients in the vadose zone were conducted during the RI, but some qualitative
observations were made. Diesel and creosote odors were noted in afew subsurface sample locations.
These observations indicate that some volatilization is occurring in the subsurface, at least within
naphthalene and diesel spills. Though naphthalene and diesel have higher vapor pressures than some of
the other contaminants on the site, the possibility exists that other contaminants also are present in the
vapor phase. Atmospheric pressure changes will result in pressure gradients within the vadose zone and
vapors will tend to migrate in response to these pressure gradients. Currently, much of the site is paved,
reducing the release of organic vapors to the surface. However, vapors could be released at locations
where paving is damaged or non-existent. Vapors will accumulate in excavations.

Contaminants in the vapor phase can be transported to groundwater by infiltrating precipitation.
Because part of the site is paved (prohibiting infiltration), and the dissolved concentration produced by
water that does infiltrate through vaporsis likely to be much more dilute than that of the oil phase, vapors
are unlikely to pose a significant threat to the deep groundwater aquifer.

1.2.4.2 Air Transport
Ambient air samples on and around The Oeser Company facility were analyzed for phenols,
PAHSs, dioxins, and volatile organic compounds (VOCs). VOCs were detected in samples collected on

the facility (primarily from sources in the treatment area), though benzene appeared to be the only VOC
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migrating off-facility at exceedence concentrations. The Oeser facility isthe likely source of off-site
PCP, dioxin, and non-carcinogenic PAHs.!

Mechanical transport of contaminants typically occurs through entrainment on surfaces of
vehicles, equipment or, to alesser degree, clothing. The siteis partially paved, but it is possible that
contaminants will migrate from the site by this pathway under existing site conditions. In the event that
site remedial activities incorporate subsurface excavation, emissions can be expected to increase
dramatically. Volatilization and mechanical transport would play increasing roles in contaminant transport.

Controls may be required for air emissions and equipment decontamination during remedial activities.

1.2.4.3 Groundwater Transport

The dominant transport mechanism in the subsurface is advective transport by flowing
groundwater. In the absence of chemical interactions and dispersion, dissolved constituents will move
through the subsurface at average linear groundwater velocities. However, most organic contaminants
will sorb to the soils they encounter, which will cause the dissolved constituents to advance at rates lower
than the average linear groundwater velocity. The contaminants of concern (COCs) at this site will
advance slower than the average groundwater flow rate, and for most of the COCs, much slower.

Sorption may be a primary mechanism for reducing or preventing contamination of the water tablein the
gravelly zone at Oeser.

Dispersion is the process of small scale mixing caused by groundwater moving at slightly different
rates in adjacent pore spaces. With a steady state and large source, dispersion has little effect on the
maximum concentration in the center of the plume. However, it does cause spreading of contaminant
both parallel and normal to flow directions. In the upper sandy zone at Oeser, saturation exists primarily
as perched water on top of low permeability zones. In these zones, groundwater moves primarily in the
horizontal direction, as the vertical extent of saturation is not extensive. Thus, the effects of dispersion on
migration towards the deep aquifer likely is small.

Because flow rates in the upper sandy zone are not high, it is possible that molecular diffusionisa
significant mechanism for transporting contaminants into the silt and clay lenses. Diffusion of
contaminants into fine-grained lenses should not be confused with penetration of NAPL into the lens.

After 15 years, it was estimated during the RI that diffusion will have advanced approximately 8 inches

This determination was made by comparing contaminant concentrations in facility source samples to downwind
perimeter, and upwind and downwind off-facility samples; if a downwind concentration gradient was found, then airborne
contaminants were determined to be migrating off-facility.
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into the silt and clay lenses. Because not all of the lenses are 8 inches thick, the possibility exists that
diffusion alone will allow contamination to fully penetrate low permeability lenses. However, the actual
concentration profilesin the silt will vary depending on the retardation factor of each compound.

Dissolved constituents will move with groundwater, volatilize into the vadose zone, and sorb to
soils. As contaminants are transported with flowing groundwater, dispersion will cause the contaminant
plumes to spread. If contaminant sources such as NAPL pools are removed, dispersion will result in a
lowering of maximum concentrations within the plume, due to conservation of mass. However, if sources
are not removed and processes to destroy the contaminants are not present, the plumes will increasein
size without a corresponding decrease in concentrations.

Two destructive processes that may be occurring are oxidation and biodegradation. Oxidation of
hydrocarbons is a commonly observed phenomenon that occurs under the aerobic conditions present in
the soil at Oeser. Biodegradation also may be transforming COCs in the groundwater. The extent of
bioattenuation is difficult to assess directly, though there are measurable indices that can reveal if
biodegradation is occurring. Given that suitable organisms, optimal temperature, and nutrients exist in the
subsurface soil, bioattenuation may be another mechanism capable of preventing downward migration of

contaminants to the water table in the gravelly zone at Oeser.

1.2.4.4 Solid Transport

Because subsurface soils are stationary, sorbed contaminants are immobile in the subsurface as
long as the soils are not moved. However, along with sorbing to soils, most contaminants will desorb from
soils when the aqueous concentrations decrease. Sorbed contaminants can therefore act as a secondary
source of contamination after NAPL sources have been removed. Because sorbed contaminants
typically are not available for biodegradation, sorption can hinder the natural degradation of some

contaminants (Pankow and Cherry 1996).
1.2.5 Baseline Risk Assessment

The following subsections summarize the human health risk assessment (HHRA) and the
ecological risk assessment (ERA). A detailed discussion is provided in the Rl document (E & E 2002).
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1.2.5.1 HHRA Summary

The Oeser Company is an active wood-treating facility located in Bellingham, Washington, that
has used organic treating solutions of creosote and PCP to preserve utility poles and pilings. The primary
objective of the baseline HHRA was to evaluate potential adverse health effects attributable to
site-related contaminants in the absence of remedial action. Contaminants from wood-treating wastes
(PAHs [most compounds that make up creosote], PCP, and dioxinsg/furans [contaminants found in PCP
treating solutions]) were the primary contaminants of potential concern (COPCs) in surface and
subsurface soil, groundwater, air, surface water, and sediment. Current and future exposure scenarios
were evaluated for on-site workers, on- and off-site residents, and off-site recreational visitors. Exposure
to COPCs derived from facility surface soil was evaluated for the current on-site worker. The potential
excess lifetime cancer risks and potential noncarcinogenic hazard indices (HIs) for the reasonable
maximum exposure case are summarized below.

Current Exposure Scenario. For the current exposure scenario, potential excess lifetime
cancer risks and potential noncarcinogenic Hls were determined for the on-site worker, off-site resident,
and off-site recreational visitor.

The potential RME excess lifetime cancer risks for the on-facility worker (1E-03 to 5E-04)
associated with exposure to currently exposed surface soils exceeded EPA levels of concern.
Dioxing/furans were the main contributors to the risks. Noncancer His were below the EPA’s
acceptable level of 1. Most of the site is capped with either gravel or asphalt; therefore, exposure to
surface soil under current conditionsis limited to afew uncapped areas.

For the off-facility residents, potential excess lifetime cancer risks associated with exposure to
surface soil were less than 1E-04 for all but one location. One location (an industrial property east of the
site) had an estimated cancer risk of 2E-04. It isto be noted that several |ocations that were noted as
“residential” in the HHRA currently are undeveloped or are developed for commercia uses. The COPCs
contributing most to risk estimates were B(a@)P equivalents and dioxin toxicity equivalent quotient (TEQ).
The biased residential background sample and the open residential background sample were below EPA
levels of concern.

For the off-site recreational visitor, potential excess lifetime cancer risks associated with exposure
to surface soil were within EPA’ s range of acceptable risks. The only noncancer HI (0.5) associated
with exposure to surface soil is less than the EPA acceptable level for the recreational visitor. This

estimate is for potential exposures at the spoils piles and primarily is due to TPH contamination.
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The potential excess lifetime cancer risks and potential noncancer HIs associated with exposure
to sediment in Little Squalicum Creek were less than EPA acceptable levels for the recreational visitor.

The potential excess lifetime cancer risks associated with dermal exposure of the recreational
visitor to the surface water of Little Squalicum Creek is 5E-04. The risk was attributed mainly to
dioxins/furans, but B(a)P and PCP also contributed to risk. The risk associated with the background
surface water location was 1E-04; however, thisrisk is based on one-half detection limits (DLs) for
nondetected compounds. Potential noncancer effects associated with exposure to surface water were
less than EPA acceptable levels.

The assessment of risks and hazards from dermal contact via water to very lipophilic molecules,
such as TCDD, B(a)P, and PCP, is highly uncertain. Their dermal permeability coefficients are outside
the effective predictive domain, and therefore the estimations of doses received from dermal contact are
considered to be less than reliable, and probably leads to significant overestimates of risks and hazards. In
addition, estimation of exposure point concentrations in surface water is inherently uncertain because the
concentrations of COPCs in the creek are unlikely to be constant over time. Finally, the frequency and
duration that the recreational visitor actually comes into contact with the creek water is probably highly
variable. The values used to estimate frequencies and durations of exposures to the creek water in this
risk assessment were based on best professional judgment and were intended to be conservative.

The potential excess lifetime cancer risks associated with inhalation of COPCsin air were within
the EPA’ s acceptable range. Penta-, hexa-, and hepta-chlorinated dioxin congeners and benzene were
detected at AS29, which had the highest risks (3E-05) for the off-site resident, but at similar
concentrations as those detected at the background location. PCP was not detected at the background
sampling location. Therefore, the estimated excess lifetime cancer risks at AS29 probably are attributable
to operations of The Oeser Company. Noncancer Hls exceeded the EPA’s acceptable level of 1 at
sampling locations AS25 and AS29. These locations had His of 3 and 5, respectively, slightly above the
background location HI of 2. The main COPC contributing to the elevated HI in AS25 was
1,2,4-trimethylbenzene. Increased concentrations of 1,2,4-trimethylbenzene; 2-methylnaphthalene; PCP;
and dibenzofurans were the main contributors to the increased Hls at sampling location AS29.
1,2,4-Trimethylbenzene; 1,3,5-trimethylbenzene; and benzene were COPCs at the background sampling
location that contributed to the elevated HI of 2. The increased HI associated with compounds detected
at AS29 probably is dueto facility operations. Sampling stations AS29 and AS25 were located at The
Oeser Company’ s northeast fence line, which islocated directly downwind of the facility. In addition, air

concentration data derived from the air monitoring stations may not represent steady-state concentrations.
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These concentrations can vary greatly depending on local atmospheric conditions such as wind speed,
wind direction, and precipitation. Facility operations also may greatly influence contaminant
concentrations. The increased potential excess lifetime cancer risks and HIs attributed to detected air
concentrations may be overestimated or underestimated, depending on how close these values are to the
actual average long-term (i.e., 30-year) air concentrations to which the off-site residents potentially would
be exposed.

Potential excess lifetime cancer risks and HIs were within acceptable levels for air exposures for
the recreational visitor.

The total cancer risk across all COPCs for the Tilbury Cement Company groundwater wells
exceeded the EPA criteriafor the current worker scenario. Dermal exposure to groundwater while
showering contributed the greatest risk at TC-5 (4E-04) and TC-6 (2E-4). However, no COPCs were
detected in these wells; the estimated excess lifetime cancer risks for on-facility worker exposure to
groundwater is based solely on the use of one-half DLs for non-detected compounds. Consequently,
actual risksto on-facility workers may be even less. No noncarcinogenic COPCs were identified.

Future Exposur e Scenario. For the future exposure scenario, potential excess lifetime cancer
risks and potential noncarcinogenic His were determined for the on-site worker, on-site resident, and
off-site recreational visitor.

The potential excess lifetime cancer risks associated with surface soils exceeded EPA criteriafor
the on-facility resident (2E-03 to 7E-03) and the on-facility worker (6E-04 to 2E-03). Therisks were
attributed primarily to detected dioxinsg/furans. Noncarcinogenic His were below the EPA’ s acceptable
level of 1. For this exposure scenario, it was assumed that al soil caps were removed; therefore, all
surface soil samples were evaluated.

The potential excess lifetime cancer risks for the future on-site resident associated with exposure
to subsurface soil exceeded EPA criteriafor every subarea and multiple depth intervals. The upper depth
intervals greatly exceeded EPA acceptable levels, with decreasing risks at lower depth intervals;
however, the risks attributed to the subsurface soil of the East and West Treatment areas and the NTA
exceeded EPA acceptable levels at every depth interval. 1n most cases, cPAHs and/or dioxing/furans
were the main chemical's contributing to the risk, but PCP and TPH also were detected throughout the
subsurface soil. Hisfor all subarea subsurface soils for the future on-site resident generally increased
with depth, with the highest His found in the 6- to 12-foot interval for all areas except the East and West
Treatment areas and the NTA. Hisfor al subareas exceeded 1 within this depth interval, except the

10:START-2\01030016\S741 1-18



WSA. Hisfor the East and West Treatment areas and the NTA exceeded 1 in all subsurface soil
intervals. The increased HIs were attributed to naphthal ene and 2-methylnaphthal ene.

Similar to the on-site future resident, the potential excess lifetime cancer risks for the on-site
future worker exceeded the EPA’ s acceptabl e risk range throughout subsurface depth intervals. The His
for the on-site future worker generally increased with depth for each subarea, with the highest Hls across
all areasfound in the 6- to 12-foot interval, with the exception of the East and West Treatment Areas and
NTA. All subareas exceeded 1 within this depth interval, except the NPY and the WSA. Hlsfor the
East and West Treatment areas and the NTA exceeded 1 in all subsurface soil intervals.

The potential excess lifetime cancer risks for the potential future on-site resident exceeded EPA
acceptable levelsfor all deep water groundwater wells and the background well. The COPCs that have
contributed to risks for each well are the 2,3,7,8-TCDD TEQ and B(a)P equivalents. However, the
concentrations of individual dioxin/furan congeners and cPAHs did not exceed their respective screening
toxicity values, and the calculation of the 2,3,7,8-TCDD TEQ and B(a)P equivalentsis based largely on
the use of one-half DLs for nondetected compounds. Given that the risk levelsin the background well
exceed EPA acceptable risk levels and that primary COPC concentrations were cal culated based on
one-half DLs, the risks associated with use of groundwater likely are overestimated. Hlsfor the
on-facility resident were less than 1.

Potential excess lifetime cancer risks and His for the future on-site worker were below EPA
criteriafor exposure to groundwater. Excess lifetime cancer risks ranges from 6E-06 to 1E-05 for on-site
wells, while the excess lifetime cancer risk for the background well is 8E-06. At least one dioxin
congener (octachlorodibenzo-p-dioxin [OCDD]) was detected in each well; however, the majority of risk
calculated for groundwater exposure is due to use of one-half of the DLs for dioxin congeners and PAHSs.
It should be noted that OCDD is four orders of magnitude (i.e., 10,000 times) less toxic than
2,3,7,8-TCDD which is the reference congener for TEQ calculations.

1.2.5.2 ERA Summary

Numerous investigations conducted at The Oeser Company facility during the 1980s and 1990s
identified facility-related chemicals, such as PAHs and PCP, in environmental media on The Oeser
Company facility and in nearby off-facility areas. The RI Work Plan for the site presented a screen-
ing-level problem formulation and ecological effects evaluation based on existing site information. The
evaluation identified Little Squalicum Creek and the south slope terrestrial area as natural areas attractive

towildlife. Also, the evaluation concluded that additional ERA work was warranted for two primary rea-
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sons: (1) levels of facility-related chemicalsin creek sediment exceeded benchmarks for the protection of
benthic life, and (2) insufficient data were available to evaluate risks to wildlife from facility-related
chemicals. Specifically, no dioxin/furan data were available for Little Squalicum Creek and no datafor
dioxing/furans, PAHs, and PCP were available for the south slope terrestrial area. These data gaps and
others were addressed by sampling conducted for the RI.

The specific investigations conducted to further evaluate ecological risks at Oeser were: (1)
analysis of creek sediment and water for facility-related chemicals; (2) toxicity testing with creek
sediment to evaluate effects of sediment contamination on the survival and growth of benthic life; (3)
bioaccumul ation testing with creek sediment to eval uate uptake of facility-related chemicals by benthic
organisms; and (4) analysis of surface soil from the south slope and creek area for facility-related
chemicals. The Rl data demonstrated that facility-related chemicals were present in sediment and water
from the creek and in soil from the south slope and creek banks. The data were used in a baseline ERA
to evaluate the following assessment endpoints: (1) maintenance of a healthy creek aquatic community
(i.e., benthic life and other aguatic biota) typical of asmall stream with seasonally limited flow; (2)
maintenance of healthy plant and soil-organism communities in the south slope and creek area; and (3)
sufficient rates of growth, survival, and reproduction of songbirds and small mammals to sustain healthy
populations in the south slope and creek area.

The baseline ERA concluded the following regarding the assessment endpoints for the site:

Creek Aquatic Community. The effects of sediment contamination on benthic lifein Little
Squalicum Creek were evaluated directly using 10-day sediment toxicity tests with Hyalella azteca, a
freshwater amphipod. The 28-day amphipod/polychaete test was not available when the RI fieldwork
was conducted; however, the 10-day amphipod toxicity test is an adequate measure of adverse effectsin
benthic organisms. The test results suggest that current levels of sediment contamination in the creek do
not pose athreat to benthic life. Test organism survival in sediment from the creek was high (78 to 93%)
and no different than control survival. In addition, test organism growth was not impaired.

Potential adverse effects from facility-related chemicals in surface water were evaluated by
comparing measured water concentrations (from July and December 1999) to chronic water quality
criteria or other chronic benchmarks. In July 1999, no chemicals in surface water were present in excess
of the criteria or benchmarks. In December 1999, the criteriafor PCP and dioxins/furans were
marginally exceeded at selected locations, aresult that is not surprising given that flow in the creek is
largely comprised of stormwater during the rainy season. However, even in the absence of chemical

contamination from The Oeser Company facility and City of Bellingham stormwater outfalls, it seems
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unlikely that the creek would support a diverse community of aquatic organisms given its shallow depth
and current flow regime. Overall, facility-related chemicals do not appear to pose a serious threat to the
community of aquatic organismsin Little Squalicum Creek.

Plant and Soil-Fauna Communities. No risksto plants or soil faunafrom PCP were identified
for the south slope terrestrial areaor creek area. For PAHS, potential risks to plants and soil fauna
appear to be restricted to a single sample location on the north bank of the creek, where the total PAHs
concentration was approximately 960 milligrams per kilogram. However, the location was heavily
overgrown by various species of grasses, shrubs, and vines and there was no visible evidence that the
vegetation was stressed. Overall, facility-related chemicals do not appear to pose a widespread threat to
plant and soil-fauna communities in the area of the creek and south slope.

Small Mammal and Songbird Populations. Risks were calculated for the American robin,
short-tailed shrew, and barn swallow, three receptor that could derive alarge portion of their food and
habitat needs from the south slope and creek area. These receptors also were selected because they
feed extensively on soil invertebrates (robin, shrew) and/or aquatic insects (swallow), which potentially
could accumulate facility-related chemicals. Exposure estimates were calculated based on the sum of
exposures from incidental ingestion of soil or sediment and consumption of contaminated prey
(100% earthworms conservatively assumed for the robin and shrew; 100% aquatic insects
[post-emergence] conservatively assumed for the swallow). Hazard quotients (HQs) were calculated
based on both the no observed adverse effect level (NOAEL) and lowest observed adverse effect level
(LOAEL).

For the swallow, only the NOAEL -based HQ for dioxins/furans exceeded the benchmark level of
1; however, the exceedence was minor (HQ = 1.2). Overall, it appears that risks to receptors such as the
barn swallow, which feed on invertebrates from the creek, are minimal. For the robin, the
NOAEL -based HQs for PAHs and dioxins/furans exceeded the benchmark level of 1, but the
LOAEL-based HQs did not. The risk estimates were greatest for the shrew. For this receptor, the
LOAEL-based HQs for PAHs and dioxins/furans exceeded the benchmark level of 1, and the
NOAEL-based HQ for PCP exceeded 1. However, for dioxing/furans and particularly for PAHSs, the
level of soil contamination at a single sample location contributed most to the estimated risks for the shrew
and robin. Consequently, because the soil contamination is restricted to asmall area, it isunlikely to pose a
threat to the populations of small mammals and songbirds feeding on soil invertebrates in the creek area
and south slope, although a few individuals possibly could be affected if they were to forage only in the

most contaminated area (a situation that seems unlikely). For PCP, the risk estimate for the shrew was
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influenced by the use of one-half the DL in several sampleswith elevated DLs. Consequently, risks from
PCP to small mammals that consume soil invertebrates, such as the shrew, likely are overestimated.
Overall, facility-related chemicals do not appear to pose a serious threat to the populations of small

mammal's and songbirds that use the creek area and south slope.
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2. IDENTIFICATION AND SCREENING OF TECHNOLOGIES

21 INTRODUCTION

The following subsections describe the RAOs, present the general response actions, and identifies
then screens the remedial technologies potentially applicable to Oeser. On the basis of the RI resullts,
including the risk assessments, the media of concern to be evaluated in the FS were the on-facility soil and

groundwater.

2.2 REMEDIAL ACTION OBJECTIVES
2.2.1 Summary of Facts

The following are the summary of facts about The Oeser Company Superfund site that were
used to develop the RAOs for the site.

. The Oeser Company is an active industrial facility (wood-treater).

C The majority of the facility property iszoned “heavy impact industrial” by Whatcom
County. A small portion of the site located within the City of Bellingham is zoned
“residential-single,” but the City issued The Oeser Company a* Certificate of
Nonconformance” (an exemption).

. The expected future use of thisfacility isindustrial.

. The facility is subject to the regulatory requirements of the RCRA.

. The facility is aregistered emissions source with the Northwest Air Pollution Authority
(NWAPA).

. The facility has an active NPDES permit.

. Groundwater is not used at the site, nor are there any current plans to use groundwater in

the future at the site. The deeper aquifer is considered a viable source of groundwater for
potable water, while the shallow groundwater is not.

. Both location- and media-specific RAOs were developed based on RI findings which
include a site specific baseline HHRA and an ERA.

. EPA isrequired to consider ARARs when making remedial action decisions. There are
anumber of ARARSs for this site including, but not limited to, the portions of RCRA, the
State of Washington’s MTCA'’ s recently amended rules and Washington State's
Dangerous Waste (DW) Regulations.
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2.2.2 Development of Remedial Action Objectives
Using the facts presented above, RAOs were developed for each area, medium, and COC at
Oeser. The RAOs are summarized in Table 2-1. A discussion of proposed clean up levels for Oeser is

provided as Appendix A.

2.2.2.1 Near-Facility Residential Area

Composite soil samples from a series of homes near the facility were obtained and analyzed for
selected constituents that were associated with The Oeser Company’ s wood treating activities. Air
samples also were collected from locations near the facility. Estimated risks based on dioxins and furans
in soil and air were compared with soil and air samples obtained from urban areas in Bellingham
(background samples) not expected to be affected by releases to air from The Oeser Company facility.
Results indicated that estimated risks from dioxins and furansin soil and air are not significantly different
between the residential area around the facility and the background area. Estimated risks associated with
exposure to air are discussed in Subsection 2.2.2.7. Estimated cancer risks associated with exposure to
near-facility surface soil (which include ingestion, dermal contact, and home-grown vegetable ingestion)
ranged from 4E-06 to 2E-04. In cases where dioxins/furans and carcinogenic PAHs were not present at
the DL, risk estimates were based on the use of one-half of the analytical DL. Thisis generaly
considered to result in an over-estimation of actual risk, especially when a high percentage of results are
non-detect. There were no significant non-cancer hazards associated with exposure to near-facility
residential surface soil.

Because risks associated with exposure to residential soil were not significantly different than
those associated with background soils, RAOs were not developed for the near-facility residential area.
The RAO for on-facility soil (described below) is expected to decrease residential exposure to
facility-related dust and vapors by near-facility residents. To the extent that residential soils are impacted
currently by such releases, those impacts should be reduced as aresult of the RAO.

2.2.2.2 South Slope and Hiking Path

Estimated individual excess lifetime cancer risk associated with dermal, inhalation and ingestion
exposure to surface soil within the south slope area and along the old railroad bed hiking path above Little
Squalicum Creek to arecreational visitor was 1E-06. Conservatively, as with residentia surface soil, risks

calculated from dioxins/furans and carcinogenic PAHs were based in many cases on one-half of the
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analytical DL s when these chemicals were not detected. As described in the following section, ecological
risks were driven by the levels of chemical contamination in surface soil (i.e., spoils piles) along the banks
of Little Squalicum Creek, not by surface-soil contamination on the south slope or hiking path, which were
low in comparison.

Based on this information, RAOs were not developed for the south slope and hiking path areas.

2.2.2.3 Spoils Piles on the Creek Bank

Samples from the spoils piles showed the presence of carcinogenic PAHSs, dioxins/furans, and
TPH above DLs. The risks and hazards associated with exposure of the recreational visitor to the spoils
piles were within the acceptable range. Estimated individual excess lifetime cancer risk to the
recreational visitor was 4E-05 and the HI was 0.5.

The ERA considered the south slope, hiking path, spoils piles, and creek bank as one area
because wildlife are able to move freely between these areas. The assessment involved screening soil
samples against benchmarks for plants and terrestrial invertebrates (e.g., earthworms). No risks to plants
and soil fauna from PCP were identified; potential risks from exposure to PAHs appear to be limited to
one sample location on the north bank of the creek. However, the location was heavily overgrown by
various species of grasses, shrubs, and vines, and there was no visible evidence that the vegetation was
stressed. Risks to the American robin and masked shrew were also evaluated due to their potential to
feed on flora and fauna within the creek area. Total exposure estimates were calculated based on the
sum of exposures viaincidental ingestion of soil and ingestion of terrestrial invertebrates. Hazard
guotients exceeded the benchmark level of 1 for exposure of both the robin and shrew to PCP, PAHS,
and dioxins.

However, the estimated risks from PCP reflect the use of one-half the DL to represent the PCP
concentration when it was not detected. Because the PCP DL was elevated in several samples due to
matrix interference, the risks to wildlife from PCP likely are overestimated. For dioxinsg/furans and
particularly for PAHSs, the level of soil contamination at a single sample location contributed most to the
estimated wildliferisks. For these groups of chemicals, because the contamination is restricted to a small
area, it does not represent a threat to the population of small mammals and songbirds that use the creek
area and south slope, although afew individuals could be affected if they were to forage only in the most
contaminated locations (a situation that seems unlikely).

Overall thereis not a compelling reason to pursue remedial work in the creek areato reduce risk

to ecological receptors. Also, aremedial action (such as excavation) would destroy some of the local
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environment causing adverse effects on the eco-system. Consequently, no RAO for the spoils pilesis

recommended.

2.2.24 Little Squalicum Creek

Surface Water. Little Squalicum Creek is an intermittent stream fed primarily by untreated
storm drainage from the surrounding area. Consequently, the surface water is not currently a source of
drinking water by humans and is not expected to be used in the future for human drinking water.
However, the surface water is visited by humans and is probably a source of drinking water to wildlife.
The lack of flow appears to be the primary reason why this creek/storm drain does not support fish, nor is
it likely to in the future. The Oeser Company maintains a current NPDES permit allowing the discharge
of treated storm water from the facility into Little Squalicum Creek.

Risks and hazards to a recreational visitor to Little Squalicum Creek were assessed by evaluating
dermal exposure to surface water. Potential excess individual lifetime cancer risk associated with dermal
exposure to surface water by arecreational visitor was 5E-04. Dioxins and furans account for
approximately 90% of the risk estimate, which in this case was largely based on detected results. The HI
associated with dermal exposure to surface water was 0.005. However, the assessment of risks and
hazards from dermal contact via water to very lipophilic molecules, such as TCDD, B(a)P and PCP, is
highly uncertain. Their dermal permeability coefficients are outside the effective predictive domain, and
therefore the estimations of doses received from dermal contact are considered to be less than reliable,
but are in any case most likely to be highly overestimated.

The creek supports benthic invertebrates and probably also other forms of aquatic life, such as
amphibians. In addition, salmon fingerlings have occasionally been observed in the small pool that forms
where the creek meets the Bellingham Bay beach. Risks to such receptors from chemical contamination
in surface water appear to be minimal, being restricted to two locations where minor exceedences of
benchmarks were observed during a storm event. In evaluating risks to ecological receptors, one-half the
DL was used for non-detects. However, even in the absence of chemical contamination, it seems unlikely
that the creek would support a diverse community of aquatic biota given its shallowness and current flow
condition. Drinking of creek water by wildlife accounts for an insignificant fraction of their total chemical
exposure.

The dioxins present in the creek may be aresult of the storm water discharge from The Oeser
Company as well as the surrounding neighborhood. For example, based on the July 1999 sampling event,

adistinct gradient of contamination could not be identified and yet, a decreasing gradient of contamination
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from upstream to downstream was found based on analytical data from the December 1999 sampling
event.

Shallow groundwater does not appear to discharge directly to the creek, and deep groundwater is
likely a source of only de minimus concentrations of Oeser-related contamination. Groundwater
contaminant levels are reduced by about 3 to 4 orders of magnitude while migrating from shallow to deep
groundwater. These levels are further reduced during the journey to the creek, and are further diluted
upon entering the creek. Therefore, the contribution of contaminants from the shallow/deep groundwater
occurs at avery slow rate and is negligible when compared with what the creek is receiving in direct
run-off from the surrounding community. Based on the relationship of the transport of contaminants
between the shallow to deep groundwater and then to the surface water, it is not necessary to develop a
RAO for protection of surface water from shallow/deep groundwater because the contribution of
contaminants to the creek are negligible.

Since NPDES discharges are regul ated through a State permit, compliance with NPDES limitsis
enforced through the Washington State Department of Ecology’s (Ecology’s) Water Program. It should
be noted that surface water data used in the HHRA and ERA was collected prior to the installation of the
carbon treatment system at the Oeser outfall. Thisis expected to reduce the level of site-related
contaminants which might otherwise be discharged to the creek. For all the reasons presented here, no
RAOs have been established for storm water from The Oeser Company facility.

Sediment. Risks associated with dermal exposure to sediment in Little Squalicum Creek were
within the acceptable range of risks, 8E-07 upstream from Marine Drive and 5E-07, downstream from
Marine Drive. The background sediment sample risk was estimated to be 1E-08. PAHs were the
primary COPCs for these locations. Risks associated with non-carcinogens were de minimus. Current
levels of sediment contamination do not appear to pose a threat to benthic life in the creek, and risk to
wildlife that consume aquatic insects from the creek also appears to be minimal. Therefore no RAOs
have been developed for Little Squalicum Creek sediment.

2.2.2.5 On-Facility Sails

Potential excessindividual lifetime cancer risks associated with exposure (ingestion, inhalation of
soil-derived particulates and vapors, and dermal contact) to surface soil for current facility workers
exceeded the acceptable range of risks as defined by the EPA; risks ranged from 5E-04 to 1E-03. Risks
associated with future on-facility workers exposure to subsurface soil also exceeded the acceptable risk

range. Incidental ingestion accounts for more than 90% of the risk estimate for the worker exposure
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scenario. The HI of 1 was not exceeded for surface soil but was exceeded for exposure to subsurface
soil. A removal action in which 108,000 liters of PCP contaminated liquid, 92,000 liters of creosote, and
7,700,000 kilograms of contaminated soil were removed or excavated and treated off-site has been

completed.

RAO 1. Reduceingestion, inhalation, and dermal contact with soil contaminants above
industrial CUL s and reduce migration of soil contaminantsthat would result in deep

groundwater contamination exceeding groundwater CULSs.

2.2.2.6 On-Facility and Off-Facility Groundwater

Shallow Groundwater. Shallow groundwater is not used on-facility or off-facility. Shallow
groundwater fails to meet either Washington State (MTCA [Chapter 173-340-720 WAC]) criteria or
Federal (EPA 1986) guidelines for classification as a drinking water aquifer due to the low yield of water
on pumping. Shallow groundwater does infiltrate into the deeper aquifer. Light nonagueous phase liquid
(LNAPL) was found in three shallow wells. Passive absorbent systems were installed in these wells for
one year during the RI field event. LNAPL has not been found in these wells after that year.

RAO 2: Reduce ingestion and dermal contact with shallow groundwater, and reduce
migration of contaminants from shallow groundwater that would result in deep

groundwater contamination exceeding groundwater CULSs.

Deep Groundwater. The deep groundwater yields sufficient water on pumping to be classified
as adrinking water aquifer, although its use has been limited. The deep groundwater is not currently used
on-facility. It has been used in the past and may be used at any time for ingestion and showering at the
Tilbury Cement Company, located cross-gradient of groundwater flow from The Oeser Company facility.
EPA sampled the two existing deep groundwater wells at Tilbury and found no detectable levels of
Oeser-related contamination. The deep groundwater potentially discharges to Little Squalicum Creek and
to Bellingham Bay.

During the remedial investigation, four quarterly samples were taken from several deep aquifer
wells mainly located on-site. The deep aquifer was found to be slightly contaminated directly under the
treatment facility. A total of approximately 60 samples were analyzed for COCs. Two wells located next
to the treatment facility in the center of the site (deep wells 5D and 25D), had concentrations exceeding
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theresidential MTCA Method B groundwater standard for PCP. Only one of these quarterly
concentrations was above the industrial MTCA Method C groundwater standard for PCP. There was
also one minor exceedance of the MTCA Method B groundwater standard for dioxin (deep well 1D), but
it was below the MTCA Method C dioxin standard.

Future potential risks associated with on-site deep aquifer groundwater ingestion and dermal
contact to on-facility residents ranged from 5E-04 to 1E-03, and potential HIs ranged from 0.01 to 0.1.
For future on-facility workers, estimated risk with deep aquifer groundwater ingestion were 8E-06 and
potential HIs ranged from 1E-04 to 2E-03. The estimated risks were primarily associated with
dioxins/furans, PCP, and PAHs. However, only two PAHs were detected in one well, so most of the
estimated risks for PAHs were based on the use of one-half of the DL s for these compounds. At least
one dioxin congener was detected in every well, although none of the concentrations exceeded the
respective screening value. Consequently, the calculation of the risks due to dioxing/furansis based

largely on the use of one-half of the DLs for non-detected compounds.

RAO 3: Reduce potential for ingestion and dermal contact with deep groundwater
containing contaminants above groundwater CUL s and prevent off-site migration of

groundwater with contaminants above CULs.

2.2.2.7 Air

The Oeser Company is an active wood treating facility that is a registered emission source with
NWAPA. Estimated risks associated with exposure to air (inhalation of dust and vapors) to nearby
residents ranged from 3E-06 to 3E-05. Only one sample location exceeded arisk of 1E-5 (AS-29). The
main COPC that contributed to that risk was PCP. Noncancer His for air inhalation ranged from 0.06 to
5. Hazard indices exceeded 1 at two air sampling stations located along the facility’ s northeast fence line
(AS-25 (HI=3) and AS-29 (HI=5)). The chemical contributing most to the HIs was
1,2,4-trimethylbenzene.

Because these risks and hazards at the near-facility residential area are likely associated with
on-going permitted facility operations, this information has been provided to other programs within the
EPA (i.e, RCRA), NWAPA, and Ecology, aswell asto The Oeser Company and the residents.

Given the above information, RAOs have not been developed for air. However, to the extent that

portions of the measured COPCsin air were due to dust and vapors from contaminated soil at The Oeser

10:START-2\01030016\S741 2-7



Company facility, as opposed to on-going facility operations, the RAO for on-facility soilsis expected to

reduce such exposures.

23 GENERAL RESPONSE ACTIONS

General response actions are actions that satisfy the RAOs and ARARS. The general response
actions are the conceptual components of remediation alternatives and, like RAOs, are medium-specific.
Identifying the general response actions is the basis for the selection of the remedial aternatives. The

media of concern at Oeser are soil and groundwater.

231 Soil
Actions to remediate hazardous substances in the soil can be categorized as no action, institutional

controls, containment, excavation/disposal, and thermal/chemical/biol ogical/chemical treatment.

. The no action aternative was included for all media of concern as a baseline for
comparing other potential response actions.

. Institutional controls include access restrictions that reduce the number of people who
may be exposed to hazardous substances viaingestion, direct contact, or inhalation of
source material. Depending on the remedy selected, institutional controls may also
include future use restrictions preventing nonindustrial uses (i.e., residential) and
establishing O&M requirements through restrictive easements, enforcement orders,
consent decrees, or other mechanisms.

. Containment inhibits the migration of hazardous substances and reduces exposure to
hazardous substances by reducing contact with those substances.

. Excavation and disposal would remove the source of contamination and reduce the
possibility of future exposure.

. Thermal/chemical/biological/chemical treatment includes in-situ and ex-situ treatment.
Treatment prevents ingestion, direct contact, and inhalation of hazardous substances so
that ingestion or dermal exposure to hazardous substances should not result in a
significant health risk; and prevents migration of contaminants at concentrations above
the CULs.

2.3.2 Groundwater

Actions to remediate hazardous substances in groundwater include no action, institutional controls,
monitoring, containment, and treatment. The no action general response action for groundwater is defined
in Subsection 2.3.1.
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. Institutional controls and monitoring to assess the extent of contaminant migration, and
groundwater use restrictions that limit pumping and on-facility use to reduce the number
of people who may be exposed to hazardous substances viaingestion, direct contact, or
inhalation of groundwater.

. Containment inhibits the migration of hazardous substances and reduces exposure to
hazardous substances by reducing contact with those substances.

. Thermal/chemical/biological/chemical treatment includes in-situ and ex-situ treatment.
Treatment removes contamination or reduces contaminant mobility, such that ingestion,
direct contact, and inhalation of groundwater would not result in a significant health risk.

2.4  IDENTIFICATION AND SCREENING OF TECHNOLOGY TYPESAND PROCESS

OPTIONS

RAOs have been identified for Oeser, which state the desired post-remedial results for locations,
matrices, and chemicals. Individua RAOs are discussed in more detail in Subsection 2.2.

As stated previously, The Oeser Company is an active industrial wood treating facility. The
facility is zoned for heavy industry and likely will continue to be zoned for heavy industry in the future.
Areas of concern at Oeser include surface soil, subsurface soil, shallow groundwater, and deep
groundwater at the facility. Based on the RI conducted at Oeser, soil at the facility is contaminated with
dioxin, cPAHsin the form of B(@)P equivalents, PCP, naphthalene, and total petroleum hydrocarbons at
levels exceeding acceptable risk levels. The majority of soil contamination isfound in the wood treatment
areas and extends to a depth of 20 feet bgs. The COCsin the groundwater include PCP, dioxin, and
cPAHSs in the form of B(a)P equivalents.

In general, sites are remediated using three strategies, separately or in combination:

C Destruction or alteration of contaminants,
C Extraction or separation of contaminants from the media, and
C Immobilization of contaminants.

Multiple technologies to implement each strategy have been developed. Usually, severa
technologies are appropriate to address specific media, contaminants, or site situations. The EPA also has
devel oped presumptive remedies for some categories of sites that have similar characteristics, such as
types of contaminants present, disposal practices performed, or environmental media affected (EPA
1995). For example, the EPA has developed presumptive remedies for soil, sludge, and sediment at wood

treating facilities; and where appropriate, these remedies have been identified in this document.
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General response actions were identified for each RAO in Subsection 2.3. For each response
action, remedial technologies are identified, and where appropriate, process options also are identified and
evaluated with respect to RAOs. The No Action aternative is evaluated for each RAO as required by
the NCP and will be carried through to the detailed analysis of aternatives as a baseline for comparison to
other alternatives.

The specific RAOs developed for the site and the response actions, technol ogies/process options
for each are presented below. A general description of each technology is provided, followed by the
rationale for retaining it or eliminating it from further consideration. Response actions, technologies, and
process options have been identified and screened as applicable for remediation at Oeser and are
evaluated with respect to each RAO in Table 2-2. Specific evaluation criteriainclude cost, effectiveness,
and implementability. Response actions, technologies, and process options that do not satisfy RAOs

and/or are not consistent with the above three evaluation criteria are eliminated from further analysis.

24.1 Technology Typesand Process Optionsfor RAO 1
RAO 1 addresses on-facility contaminated soil only. Proposed response actions include
institutional controls and monitoring, containment, excavation/disposal, and treatment. Technologies

and/or process options are discussed individually below.

2.4.1.1 Institutional Controls

Institutional controls may be used to reduce current or potential human exposure at afacility
through direct contact with contaminated soils, sediments, and sludges. Institutional controls may include
the use of physical barriers, such as fences and warning signs; and the use of legal restrictions, such as
restrictive easements and covenants. Enforcement orders and consent decrees may also be used to
restrict uses and require O& M and monitoring. When enforced, institutional controls limit direct contact
with and ingestion of soils, sediments, and sludges. Monitoring generally is needed to determine the
effectiveness of institutional controls. (EPA 1997b)

The use of physical barriers and warning signs as institutional controls generally are not consistent
with the current land use as they could interfere with facility operations and would not reduce current or
potential human exposure at the facility. The perimeter of the site already is fenced, limiting access to the
public. The use of legal controls would not interfere with the current land use and would reduce the
possibility of human exposure to contaminated soil; therefore, institutional controls will be retained for

further analysis. Depending on the level of cleanup, arestrictive covenant may be needed to limit future
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nonindustrial uses (i.e., residential) of thisfacility. An enforcement order or consent decree would

provide an additional layer of protection.

2.4.1.2 Containment

Containment technologies include capping and vertical/horizontal barriers. Slurry walls and sheet
piles are examples of process options for vertical barriers. However, slurry walls and sheet piles are not
applicable to the situation at Oeser because they will not prevent the downward migration of contaminants
nor the infiltration of stormwater through surface soil. RAO 1 addresses vertical migration of
contaminants and potential exposure to surface soil; slurry walls and sheet piles are used primarily to
inhibit lateral migration of contaminants. Because slurry walls and sheet piles do not satisfy the conditions
of RAO 1, they will not be retained for further analysis.

Capping systems reduce surface water infiltration, control gas and odor emissions, provide a
stable surface over the waste, and prevent human exposure from direct contact with contaminated soil.
Capping options evaluated for Oeser include gravel caps, single layer asphalt caps, soil/bentonite/clay
caps, and multi-level cover systems.

The existing cap designs for Oeser also were evaluated. As part of the 1997-1998 removal
action, a 6-inch thick gravel cap using 0.625-inch and 1.25-inch crushed rock was placed over a
polypropylene, non-woven, needle-punched geotextile fabric in the North and South Pole yards. The
gravel cap was designed and constructed in accordance with Ecology’ s Sorm Water Management
Manual for the Puget Sound Basin and Source Control Best Management Practice (Ecology 1992).

Inthe NTA, a4-inch asphalt cap was placed over 2 inches of base course. East of the asphalt cap, a
gravel cap was constructed in the same manner as the gravel cap constructed in the North and South
Poleyards. Four acres at Oeser were capped during the 1997-1998 removal action.

All capping options would reduce direct contact with contaminated soil; and all capping options,
except the gravel cap, would inhibit the vertical migration of contaminated groundwater by reducing the
infiltration of stormwater. Since this facility is subject to the requirements of RCRA and RCRA
hazardous waste is present in the soils, the closure requirements under Subtitle C of RCRA are
applicable. The cap must be constructed to meet the substantive closure requirements for an RCRA
landfill, including impermeability, strength and thickness requirements, monitoring, and long-term
maintenance. Any current and future use of the capped areas will need to be conducted in a manner that
preserves the integrity of the cap. For example, the existing asphalt cap may need some modifications to
meet the substantive closure requirements under RCRA Subtitle C.
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2.4.1.3 Excavation and Disposal

Excavation and disposal includes on-site and off-site containment technol ogies.

Excavation and on-site disposal technologies encompass a set of process options for the
removal of contaminated materials to on-site disposal facilities, including temporary on-site storage piles,
long-term on-site landfills, on-site encapsulation, closure-in-place, and on-site vaults. On-site
encapsulation, closure-in-place, and on-site vaults usually are temporary measures and may involve
placing dirt or other cover over the contaminated materials in-place or excavating the contaminated
materials and placing them in a secured vault or alined and covered ditch. In the case of long-term
on-site landfills, some pre-treatment of the contaminated media usually is required to meet RCRA and
DW land disposal restrictions (LDRs). For all of these options, the mobility of the contaminated mediais
reduced by physically containing the media on site. (EPA 1997b)

On-site disposal would disrupt the current facility operations because each of the options would
require a portion of the property to be set aside and/or |abor to manage the contaminated soil. Excavation
presents a potential short-term risk. Engineering controls and monitoring would be required so site
personnel and the surrounding community would not be exposed to potentially hazardous levels of dust
during excavation. Because on-site disposal is difficult to implement, it will be eliminated from further
consideration.

Off-site Disposal technologies include options for the removal of contaminated material to
permitted off-site treatment, storage, and disposal (TSD) facilities. Some pre-treatment of the
contaminated material may be required to meet the RCRA LDRs. Moving the media from the unsecured
siteto adisposal facility that will contain it physically reduces the mobility of the contaminated media.
(EPA 1997a)

Costs are relatively high for off-site treatment/disposal, and excavation presents a potential
short-term risk. Engineering controls and monitoring would be required to ensure that site personnel and
the surrounding community would not be exposed to potentially hazardous levels of dust during
excavation. However, off-site treatment/disposal is effective and implementable. Off-site
treatment/disposal will be retained for further analysis since it would reduce any ongoing risk from the soil

and satisfy the requirements of RAO 1.

2.4.1.4 Treatment Technologies
Treatment technologies evaluated include thermal treatment, chemical treatment, biological

treatment, and physical treatment.
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Thermal Treatment. Thermal treatment technol ogies evaluated include pyrolysis, incineration,
thermal desorption, vitrification, wet air oxidation, infrared incineration, and steam extraction. Because of
the variability of these technologies, they will be discussed separately.

Pyrolysisis an ex-situ process that induces chemical decomposition by heat in the absence of
oxygen. Organic materials are transformed into gaseous components and a solid residue (coke)
containing fixed carbon and ash. Pyrolysisis not effective for dioxins or chlorinated organic carbons and
the overall cost is high relative to other technologies (EPA 1997b). Because of the high cost of pyrolysis
and its ineffectiveness at meeting the conditions of RAO 1, pyrolysis will be eliminated from further
consideration.

Incineration is an EPA presumptive remedy for contaminated soil at wood treating facilities.
Incineration generally treats organic contaminants by subjecting them to temperatures typically greater
than 1,000 degrees Fahrenheit in the presence of oxygen and aflame. During incineration, volatilization
and combustion convert the organic contaminants to carbon dioxide, water, hydrochloric acid (HCI), and
sulfur dioxide (SO,). Theincinerator off-gas requires trestment by an air pollution control (APC) system
to remove particulates and to neutralize and remove acid gases. Incineration may generate three residual
waste streams: solids from the incinerator and APC system, water from the APC system, and air
emissions from the APC system. (EPA 1995)

Incineration would satisfy the requirements of RAO 1; however, ex-situ incineration would be
difficult to implement at an active facility. Aswith on-site excavation and disposal, ex-situ treatment
would disrupt the current facility operations and the costs are relatively high. On-site incineration also
would require atrial burn before full-scale implementation. Additionally, community acceptance would be
difficult to obtain. Because on-site incineration is difficult and costly to implement, it will not be evaluated
further. However, off-site incineration and other off-site treatment options will be further evaluated in
this document under “ Off-Site Options’ as they would not interfere with on-site operations and would
satisfy the requirement of RAO 1.

Thermal Desorption also is an EPA presumptive remedy for contaminated soil at wood treating
facilities. Thermal desorption physically separates, but does not destroy, volatile and some semi-volatile
contaminants. Significant material handling operations may be necessary to sort and size the soil for
treatment. Thermal desorption uses heat and/or mechanical agitation to volatilize contaminants into a gas
stream; subsequent treatment of the gas stream must be provided for the concentrated contaminants
resulting from desorption. Depending on the process selected, thermal desorption heats contaminated

media to varying temperatures, driving off water and volatile and semi-volatile contaminants. Off-gases
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may be condensed for disposal, incinerated, captured by carbon adsorption beds, or treated with biofilters.
(EPA 1995)

Ex-situ thermal desorption would disrupt current facility operations. Thermal desorption also
would require atreatibility study before full-scale implementation. Dioxins can be formed and released to
the atmosphere in the off gasif chlorinated hydrocarbons are not completely combusted, thus the off gas
presents a potential short-term risk. Because of the difficulty in implementing the technology and its
guestionabl e effectiveness, thermal desorption will be eliminated from further consideration.

Vitrification converts contaminated soil into a chemically inert, stable glass and crystalline
product. In-situ vitrification is a complex, high-energy technology requiring a high degree of skill and
training. An array of electrodes is inserted into the ground to the desired treatment depth. An electric
current heats the soil to approximately 2,000 degrees Celsius, well above the initial melting temperature of
soils. The pyrolized byproducts migrate to the surface of the vitrified zone, where they combust in the
presence of oxygen. A vacuum hood placed over the treated area collects off gases, which are treated
before they are released to the atmosphere. The off-gas treatment system typically consists of aglycol
cooling system, a wet scrubbing system with condenser, and carbon filters. (EPA 1997b)

The high voltage used in in-situ vitrification and the creation of off-gas present potential health
risks (EPA 1997b). In-situ vitrification also would disrupt facility operations and would require a
treatibility study before full-scale implementation. Implementation of this technology is difficult, and its
costs are high; therefore, vitrification will be eliminated from further consideration. (EPA 1997b)

Wet Air Oxidation is an ex-situ thermal treatment technology that breaks down organic materials
by oxidation. Contaminated media are excavated and mixed in an oxidation unit with water and air. At
elevated temperature and pressure, agqueous oxidation occurs that destroys many of the contaminants. In
this process, liquids or sludges are mixed with compressed air. The waste-air mixture is pre-heated in a
heat exchanger before entering the corrosion-resistant reactor where exothermic reactions increase the
temperature to the desired value. The exit steam from the reactor is used as the heating medium in the
heat exchanger before it enters a separator where the spent process vapors® are separated from the
oxidized liquid phase. Effluent from the processis generally biodegradable. (EPA 19974)

Wet air oxidation is an ex-situ process with high relative costs and the effluent requires additional
treatment prior to discharge (EPA 1997b). Thistechnology would disrupt current facility operations and

would require atrial burn before full-scale implementation. Because it would be difficult and costly to

2 Spent process vapors include non-condensabl e gases consisting primarily of air and carbon dioxide.
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implement this technology at The Oeser Company facility, wet air oxidation will be eliminated from
further consideration.

Infrared Incineration systems are designed to destroy hazardous wastes through tightly
controlled process parameters with infrared energy as the primary heat source. Wastes are conveyed
through the furnace for a very precise residence time on a woven metal alloy conveyor belt that passes
the wastes under infrared heating elements. These heating elements are spaced over the length of a
ceramic fiber-insulated furnace. (EPA 1997b)

At the discharge end of the furnace, ash residue is discharged to a hopper where it is conveyed to
the collection system. Off gases from the primary furnace are exhausted to a secondary chamber
equipped with a propane-fired burner or infrared heating elements to ensure complete combustion of any
remaining organic contaminants. Before discharge to the stack, exhaust gases from the secondary
chamber pass through APC equipment for removal of particulates and other emissions such as HCI and
S0,. (EPA 1997b)

Infrared incineration has relatively high costs and would require atrial burn to verify its
effectiveness. Stack tests would be required to ensure sufficient destruction of chlorinated dioxins, and
other air emissions would have to be managed (EPA 1997b). For the aforementioned reasons and the
uncertainty regarding whether this technology would satisfy the requirements of RAO 1, infrared
incineration will be eliminated from further analysis.

Steam Extraction physically separates VOCs and semivolatile organic compounds (SVOCs)
from soil, sediment, and sludge. The process uses a combination of thermal and mechanical energies
generated by steam, hot air, infrared elements, and electrical systems to volatilize and transport the
contaminants to the desorbed phase. The extracted contaminants in the vapor phase can either be
condensed and sent off-site for further treatment, or destroyed in the vapor phase using a suitable
technology. After passing through a carbon adsorber that removes trace quantities of organic
contaminants, the non-condensibles in the vapor phase can vent to the atmosphere. (EPA 1992)

Steam extraction is most effective for VOCs; its effectiveness for dioxins and SVOCs, including
PAHSs, isless certain. The variable soil composition at Oeser likely would yield inconsistent removal
rates. Costs are dependent on the treatment rate, which is afunction of the soil type, waste type, and
on-line process efficiency (EPA 1992). Steam extraction also would be difficult to implement at an active
facility. For these reasons and the uncertainty regarding whether this technology would satisfy the

regquirements of RAO 1, steam extraction will not be retained for further analysis.
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Chemical Treatment. Chemical treatment technologies include dechlorination and solvent
extraction. Because of the variability of these technologies, they will be discussed separately.

Dechlorination, also known as dehal ogenation, uses a chemical reaction to remove chlorine
atoms from chlorinated molecules. This converts the more toxic compounds into |ess toxic, more
water-soluble products, leaving compounds that are separated more readily from the soil and treated.
Dechlorination of halogenated aromatic compounds uses a nucleophilic substitution reaction to replace a
chlorine atom with either an ether or a hydroxyl group. Dechlorination of chlorinated aliphatic compounds
occurs through an elimination reaction and the formation of a double or triple carbon-carbon bond. (EPA
1997b)

Dechlorination generates three residual waste streams that include soil, wash water, and air
emissions. The wash water may require treatment prior to discharge. Volatile air emissions, if captured
by condensation or activated carbon, can be regenerated thermally. Dechlorination is not effective for
dioxins and the cost is relatively high (EPA 1997b). Because the technology is not effective, difficult to
implement, and costly, dechlorination will be eliminated from further consideration.

Solvent Extraction isolates contaminants from soil through a chemical processinvolving an
organic solvent. Unlike soil washing, solvent extraction does not involve the use of water or water-based
solutions. Solvent extraction reduces contaminant volume by concentrating contaminants in the extraction
phase. There are three general categories of solvent extraction: conventional solvent extraction, critical
fluid extraction, and supercritical fluid extraction. (EPA 1997b)

Solvent extraction also generates three residual waste streams, which include concentrated
contaminants, treated soil, and separated solvent. Disposal of these waste streams could be problematic
and could increase the cost of the project substantially. A bench-scale or pilot-scale test would be
necessary to determine the effectiveness of the technology. Solvent extraction costs are high and its
effectivenessis not well established relative to other technologies (EPA 1997b); therefore, solvent
extraction will be eliminated from further consideration.

Biological Treatment. Bioremediation isan EPA presumptive remedy for contaminated soil at
wood treating facilities and involves the chemical degradation of organic contaminants using
microorganisms. Biological activity, or biodegradation, can occur either in the presence (aerobic) or
absence (anaerobic) of oxygen. Aerobic biodegradation converts organic contaminants to various
intermediate and final decomposition products, which may include various daughter compounds, carbon
dioxide, water, humic materials, and microbial cell matter. Aerobic biodegradation also may cause binding

of the contaminants to soil components, such as humic materials. Biodegradation of halogenated organic
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contaminants takes place primarily under anaerobic conditions. Anaerobic biodegradation converts the
organic contaminants to various daughter compounds, carbon dioxide, methane, and microbial cell matter.
(EPA 1995)

Bioremediation may be an ex-situ or in-situ process. Ex-situ bioremediation refersto the
biological treatment of contaminants following excavation of the soil, and includes composting, land
treatment in lined cells, treatment in soil piles, or the use of durry reactors. In-situ bioremediation is the
in-place treatment of contaminants and may involve the addition of nutrients, oxygen, water, and other
enhancements to the subsurface. (EPA 1995)

Although ex-situ bioremediation typically is faster than in-situ bioremediation, both can require
severa years for completion. A bench or pilot test also would be necessary before beginning treatment
(EPA 1995). In-situ bioremediation would not interfere with current land use; however, since much of
the contamination is in the shallow subsurface soil and groundwater is discontinuous in this zone, the
addition of water to the subsurface would be necessary in order to treat the soil successfully. This could
mobilize some of the contaminants and spread contamination. Additionally, bioremediation generally is not
considered effective for the treatment of dioxins (EPA 1997b). Because in-situ bioremediation would not
meet the requirements of RAQO 1, in-situ bioremediation will be eliminated from further consideration.

Although ex-situ bioremediation would not be effective for the treatment of dioxin, it is effective
at treating the other COCs at Oeser. Because ex-situ bioremediation is cost effective and would
successfully destroy many of the COCs at Oeser, it will be retained for further analysis. It isto be noted
that ex-situ bioremediation would require alarge area to manage the treatment and would disrupt current
facility operations.

Physical Treatment. The physical treatment technologies evaluated include soil flushing, soil
washing, attenuation, and aeration/soil venting. Because of the variability of these technologies, they will
be discussed separately.

Soil Flushing is an in-situ process, where water, or water with an additive to enhance solubility,
is applied to the soil or injected into the groundwater to raise the water table into the contaminated soil
zone (EPA 1997b). Additives may include surfactants and/or co-solvents; acids or bases; oxidants,
chelating agents; or solvents (Roote 1997). Contaminants then leach into the groundwater (EPA 1997b).
Subsequently, the groundwater is extracted and the leached contaminants are captured and treated and/or
removed or captured and treated before the groundwater is discharged (EPA 1997b).
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Shallow groundwater at Oeser is characterized by discontinuous saturation that is perched on
fine-grained material and discharges downward to an unconfined deeper aquifer (E & E 2002).
Consequently, soil flushing could be difficult to control and also would disrupt facility operations. Because
there is not a confining layer separating shallow and deep groundwater, the potential exists for
contaminating the deep aquifer. Because soil flushing does not meet the requirements of RAO 1, it will
be eliminated from further consideration.

Soil Washing is an ex-situ process where contaminants sorbed onto soil particles are separated
from the soil with wash water. The wash water may be augmented with a basic leaching agent, a
surfactant, a pH adjusting agent, or a chelating agent to help remove organics or heavy metals from the
soil. (EPA 1997b)

Soil washing requires extensive equipment and vapor recovery treatment as well as solvent
recovery and treatment of the washing fluid; therefore, implementation likely would interfere with facility
operations. Soil washing is not efficient on fine-grained soils, which are present in the vadose zone at
Oeser. Because this technology would be ineffective, difficult, and costly to implement at Oeser, soil
washing will be eliminated from further consideration.

Attenuation is the process of mixing contaminated soil with clean soil to reduce concentrations
below cleanup goals. Bentonite may be used as the clean soil mix. (EPA 1997b)

Attenuation is limited to the upper two feet of soil and does not reduce contaminant mobility,
toxicity, or volume. Furthermore, the EPA does not consider attenuation to be a permanent remedy in
accordance with the Superfund Amendments and Reauthorization Act (EPA 1997b). Because this
technology would not meet the requirements of RAO 1, attenuation will be eliminated from further
consideration.

Aeration/Soil Venting includes both in-situ and ex-situ processes. Aerated (in-situ) and
excavated (ex-situ) soil is mixed, increasing air/soil contact and allowing for the release of VOCs trapped
in soil. VOC emissions are captured as air is forced through the system and carried to an APC device for
treatment. (EPA 1997b)

Aeration/soil venting is not effective for dioxins, and its effectiveness at removing SV OCs present
at Oeser is questionable. Aeration/soil venting would generate air emissions that present a potential health
risk (EPA 1997b). Because this technology is not effective for the conditions present at Oeser,
aeration/soil venting will be eliminated from further consideration.

Immobilization isan EPA presumptive remedy for contaminated soil at wood treating facilities.

Immobilization reduces the mobility of a contaminant, either by physically restricting its contact with a
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mobile phase (solidification) or by chemically atering/binding the contaminant (stabilization). The most
common solidification binders are cementacious materials such as Portland cement, fly ash/lime, and fly
ash/kiln dust. These binders form a solid, resistant, aluminosilicate matrix that can occlude waste
particles, bind various contaminants, and reduce the permeability of the waste/binder mass.
Immobilization is suited particularly to addressing inorganic contamination. (EPA 1995)

Immobilization is |ess effective than other technologies for treating organic contamination and
would require atreatibility study prior to implementation (EPA 1995). Because inorganic contamination is
not an issue at Oeser and this technology would not satisfy the conditions of RAO 1, immobilization will be

eliminated from further consideration.

2.4.2 Technology Typesand Process Optionsfor RAO 2

RAO 2 addresses the potential risk stemming from the contact with and the migration of shallow
groundwater. The response actions and technologies for RAO 2 include those considered previously for
RAO 1 aswell as groundwater treatment and institutional controls. Process options evaluated for
groundwater treatment will be limited to ex-situ carbon adsorption and in-situ steam stripping because they

are applicable to both halogenated SVOCs and fuel contaminants.

2.4.2.1 Ex-Situ Groundwater Treatment

Ex-situ treatment includes groundwater extraction through pumping and on-site treatment using
one or more process options. Treated water then is discharged to a storm drain or sewer system or
re-injected to the subsurface. Liquid phase carbon adsorption is the most common process option for
treating halogenated SV OCs and fuel contaminants. Groundwater is pumped through a series of carbon
vessdls containing activated carbon to which dissolved contaminants are adsorbed. When the
contaminant concentration in the effluent exceeds a certain level, the carbon can be regenerated in place;
removed and regenerated at an off-site facility; or removed and disposed. (Van Deuren et al. 1997)

Since shallow groundwater at Oeser is characterized by discontinuous saturation, it may be
difficult to sustain a groundwater extraction program. However, ex-situ treatment will be retained for
further analysis as it may be the only option to reduce contamination in shallow groundwater by direct
treatment, thus meeting the requirements of RAO 2. The technologies previously evaluated for RAO 1
also may decrease groundwater contaminant levels by minimizing the vertical migration of contaminants

from the vadose zone. Those technologies retained for RAO 1 also will be retained for RAO 2.
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2.4.2.2 In-Situ Groundwater Treatment

Steam stripping consists of forcing steam into an aquifer through injection wells to vaporize
volatile and semi-volatile contaminants. Vaporized components rise to the vadose zone where they are
removed by vacuum extraction and then treated. Hot water or steam flushing/stripping is a pilot scale
technology. In-situ biological treatment may follow the displacement and is continued until the
groundwater contaminant concentrations satisfy statutory requirements. (Van Deuren et al. 1997)

The most significant factor influencing cost is the number of wells required per unit area, which is
related to the depth of contamination, permeability, and site geology; costs may be relatively high for
implementation at Oeser since contamination is somewhat deep and the permeability and soil type are
variable. Thistechnology also would be difficult to implement at an active facility since alarge number of
injection and recovery wells likely would be required. Given that this technology would be costly and

difficult to implement at The Oeser Company facility, steam stripping will not be analyzed further.

2.4.2.3 Institutional Controls
Institutional controls may be employed to prevent use of the shallow groundwater. This may
include the use of legal restrictions, such as deed, |ease, zoning restrictions, easements, and covenants.

Enforcement orders and consent decrees may also be used.

2.4.2.4 Monitoring

Monitoring shallow groundwater includes checking for the presence of NAPL and COCs. A
monitoring program for the shallow groundwater likely would consist of water level measurements, field
measurements of water quality parameters, field measurements for NAPL, and the collection and analysis
of samples from monitoring wells positioned in the shallow groundwater zone. Analytical data obtained
during each monitoring event would be compared to previous data to determine if shallow groundwater
contamination ismigrating. Thiswill enable rapid actions to be taken to address contaminant migration,

should it be detected. Groundwater monitoring also will provide data to determine if RAOs are being met.

24.3 Technology Typesand Process Optionsfor RAO 3
Treatment technologies considered for RAO 3 include those technologies considered for RAO 2.
Because there is only a minor amount of contamination in the deep aquifer, active treatment is not

considered necessary. However, it should be noted that, unlike the shallow groundwater at The Oeser
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Company facility, groundwater extraction from the deeper aquifer at Oeser would be sustainable. In
addition to the technologies considered for RAO 2, institutional controls will be retained for further

anaysis.
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Table2-1

REMEDIAL ACTION OBJECTIVESSUMMARY TABLE
THE OESER COMPANY SUPERFUND SITE
BELLINGHAM, WASHINGTON

Chemicals of Exposure Proposed Cleanup
Media Concern® Routes RAOs Levels
On-facility Deep Groundwater Benzo[a]pyrene Derma Reduce ingestion and dermal contact with deep groundwater B(@P 0.012 pg/L
equivaents? containing contaminants above the range of acceptable risks. eq.
Dioxin TEQ ¢ Derma Protection against the development of future site groundwater Dioxin | 5.83x107

supplies to prevent exposure to contaminated groundwater with TEQ Mo/l

contaminants above the range of acceptable risks.
PCP® None ® PCP 0.729 ug/L

Air 1,24 Inhalation None" None"
Trimethylbenzene

Note:

a Chemicals with an excess lifetime cancer risk oxd0f' and a HI greater than 1 are above the range of acceptable risks, as defined by the EPA.
b The RAO for On-Facility (Soil) described below addresses the potential risk from dust and vapor HI exceedences.
¢ Given the uncertainty of the risk to wildlife presented by the spoils piles, an RAO was not developed for this area.
d Because National Pollutant Discharge Elimination System (NPDES) discharges are regulated through the Clean Water Act, compliance with NPDES limits is not a Comprehensive
Environmental

Response, Compensation and Liability Act issue. Therefore, no RAOs have been established for stormwater from The Oeser Company facility.
e PCP does not exceed acceptable risk levels for any media at the site; however, cleanup levels were calculated because PCP is a common contaminant at wood treating facilities and was
detected at

the site in soil and groundwater.
f Shallow groundwater contamination was not evaluated in the Human Health Risk Assessment or in the Ecological Risk Assessment.
g The preliminary remedial action goal for this contaminant was developed using a future resident scenario since none of the future worker scenarios exceeded the acceptable risk level.
h The Oeser Company is an active wood treating facility currently registered with Northwest Air Pollution Authority. These risks are associated with facility operations should be
addressed by other

regulatory programs.

Key:

B(a)P eq.= Benzo(a)pyrene equivalent.

EPA = United States Environmental Protection Agency.
HI = Hazard index.

Fg/L = Micrograms per liter.

mg/kg = Milligrams per kilogram.

ng/kg = Nanograms per kilogram.

ng/L = Nanograms per liter.

PAHs = Polynuclear aromatic hydrocarbons.

PCP Pentachlorophenol.

RAOs Remedial Action Objectives.
TEQ = Toxicity equivalent.
TPH = Total petroleum hydrocarbon.



3. DEVELOPMENT OF ALTERNATIVES

3.1 ALTERNATIVE DEVELOPMENT RATIONALE
The technology types and process options retained for further consideration based on cost,

effectiveness, and implementability are as follows:

C Deed and zoning restrictions, restrictive easements, covenants, enforcement orders, and
consent decrees,

Multi cover cap;
Offsite TSD (sail);
Ex-situ bioremediation (soil);

Ex-situ groundwater treatment using carbon adsorption;

DO O O OO

Groundwater monitoring.

While assembling these treatment technol ogies and process options into alternatives, a range of
treatment, disposal, and containment options were considered. Preference was given to bioremediation as
atreatment option because it is an EPA presumptive remedy for wood treating facilities. Groundwater
treatment was included in two alternatives as an aggressive way to contain contamination in the saturated
zone and therefore achieve the RAOs; however, the objective of groundwater treatment is not to remove
all contaminants from the saturated zone. The technology types and process options were combined into
alternatives which are briefly described in this section and evaluated in detail in Section 4. Each
alternative, with the exception of no action, incorporates O& M requirements, groundwater monitoring and
restrictions on future land use and groundwater use on The Oeser Company property.

The alternatives were screened for their effectiveness, implementability, and cost. These criteria
are defined in the NCP as:

. Effectiveness- The degree to which the alternative reduces the toxicity, mobility, or
volume of contaminants, complies with ARARs, minimizes short-term impacts and
residua risks, provides long-term protection and the speed at which the alternative
accomplishes these benefits;
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In addition, all action alternatives will require compliance with worker safety regulations as
administered under the Washington Department of Labor and Industries. Worker safety and
health requirements for hazardous waste sites include plans for chemical safety hazard
communication, training, medical monitoring, right-to-know, and additional measures for working
with asbestos-containing materials. These requirements are outlined in Safety and Health
Regulations for Construction (29 CFR 1926), Occupational Safety and Health Standards (29 CFR
1910), Toxics Substances Control Act: Asbestos (40 CFR 763), CERCLA: Worker Protection (40
CFR 311), RCRA: Standards for Owners and Operators of Hazardous Waste TSD Facilities (40
CFR 264), as well as general state regulations for worker safety and health (WAC 296-62 to
296-67).

C Long-term effectiveness and permanence. The evaluation under this criterion addresses
therisk that remains after the objectives have been met. Elements of this criterion include
the magnitude of the residual risk and assessment of the adequacy and reliability of any
controls, if used, to ensure protective levels for human and environmental receptors.

C Reduction of toxicity, mobility, or volume through treatment. Under this criterion, the
statutory (SARA, Section 121) preference to reduce toxicity, mobility, or volume is evaluated
for the aternative. Specifically, this evaluation will focus on:

C The treatment processes and the media they will treat;
The amount of hazardous materials that will be destroyed or treated;
The degree of expected reduction in toxicity, mobility, or volume;

C

C

C The degree to which the treatment will be irreversible;

C The type and quantity of treatment residual s that will remain following treatment; and
C

The degree to which the alternative would satisfy the statutory preference for
treatment as a principal element.

C Short-term effectiveness. This evaluation criterion addresses the effects of the alternative
during construction and implementation until the time that the RA Os have been met.
Elements of this evaluation include protection of the community and workers, environmental
impacts, and the time from start until the RAOs are achieved.

C Implementability. This criterion addresses the technical and administrative feasibility of
implementing the alternative and the availability of the materials and services required for
implementation.

C Cost. Detailed cost analysis of the remedia alternatives presented in this section include the
following steps:

C Estimation of capital costs;
Estimation of O&M costs;,

(ep)

Estimation of periodic costs; and

(ep)

Analysis of present worth.
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The cost estimates for each action alternative were developed from published estimating
sources (RS Means 2002), vendor quotes, and engineering judgement. Cost estimates include
a 15% scope contingency and a 15% bid contingency for capital costs. For Alternative 5, a
20% scope contingency for capital costs was used due to the number of uncertainties
associated with the alternative. The present worth of annual O& M costs was cal cul ated
using adiscount rate of 5%. The cost estimates are expected to provide an accuracy of
+50% to -30% and are based on available data. Future costs have been converted to a base
year cost using a present worth analysis that assumes that money will be invested in the base
year (typically the current year) and disbursed as needed. The length of the O&M period
typically is specific to the activity but, for consistency, the O&M period for each action
alternative presented in this analysis has been assumed to be 30 years. A summary of the
costs for each aternative is presented in Table 4-9 and detailed cost estimate tables and
descriptions are provided in Appendix C.

C Stateor support agency acceptance. This criterion reflects the state’ s and/or supporting
agency’ s apparent preferences among or concerns about the proposed alternatives.

C Community acceptance. This criterion reflects the community’ s apparent preferences
among or concerns regarding the proposed alternatives.

The first two evaluation criteria described above are threshold determinations that must be met by
an aternative for it to be considered eligible for selection in the record of decision. The next five criteria
are primary criteria upon which the detailed analysis is based and will enable the EPA to compare the
advantages and disadvantages of each of the alternatives. The last two criteria are not evaluated formally
until after the FSis complete and distributed for agency and public review. Because these last two

criteriaare not evaluated until after the FS is complete, they will not be included as part of this anaysis.

4.2 DETAILED ANALYSISOF ALTERNATIVES
In this subsection, each aternative will be described and evaluated on the basis of the first seven

evaluation criteria presented in Section 4.1.

4.2.1 Alternative1l: No Action

Between 1997 and 1998, aremoval action was conducted at The Oeser Company facility. The
primary objective of the removal action was to mitigate the potential threat to human health and the
environment posed by the contamination present at the facility. To address the most immediate threats,

the following actions were taken:
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C The Oeser Company installed a chain-link fence with two locking gates around the
facility to restrict public access,

C Creosote was removed from tanks and shipped off site;

C Gravel caps were constructed over the most contaminated areas in the North and South
Poleyardsand inthe NTA;

C Approximately 8,500 tons of highly contaminated soil were excavated and disposed of off
site; and

C An asphalt cap was installed over the excavated areain a portion of the NTA.

Because actions have been taken already to reduce risk at the site, under this alternative, no

further remedia or monitoring actions would occur at the site under this aternative.

4.2.2 Analysisof Alternative 1

Overall protection of human health and the environment. Asaresult of the removal action,
asignificant amount of contamination at the site was addressed and the potential for exposure was
reduced; however, the removal action did not address all of the contamination at the site, and therefore,
the site still poses risks to human health and the environment. This alternative provides no further
contaminant remediation. The contamination remaining at the site would be left in place without reducing
risk or inhibiting its migration potential, therefore Alternative 1 is not considered protective of human
health and the environment.

Compliance with ARARs. Alternative 1 does not comply with federal and state ARARS.

Long-term effectiveness and permanence. Since RAOs would not be met under Alternative
1, long-term effectiveness and permanence is not applicable.

Reduction of toxicity, mobility, or volume through treatment. Minimal reduction of soil and
groundwater contaminant toxicity, mobility, or volume would be achieved through this alternative via
natural attenuation.

Short-term effectiveness. Since RAOs would not be met under Alternative 1, discussion of
short-term effectivenessis not applicable.

Implementability. Alternative 1is easy to implement asit entails no action.

Cost. Thereisno cost associated with Alternative 1.
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4.2.3 Alternative 2: Capping

The primary component of Alternative 2 involves capping areas with soil contamination exceeding
the site-specific CULs. The contaminated areas, rather than the entire site, would be capped because the
lateral movement of shallow groundwater is minimal and not expected to be influenced by infiltration
through uncapped areas of the facility (E & E 2002). Therefore, infiltration through uncontaminated
uncapped areas is not expected to cause lateral or vertical contaminant migration. The purpose of
installing a cap isto prevent direct contact with any subsurface COC and to prevent infiltration of
precipitation through contaminated soil that can generate leachate and potentially cause further migration
of contaminants to the deep groundwater. The proposed areas to be capped or addressed by RCRA
include portions of the TPA, the NTA, the SPY, and the WSA. Table 4-2 provides the estimated size of
the areas proposed for capping broken down by subareas. Figure 4-1 shows the areas proposed for
capping and those areas paved currently.

The purpose of installing a cap at the site isto prevent direct contact with surface soil
contamination and to inhibit vertical contaminant migration by minimizing stormwater infiltration. The
objective of the design is to construct a cap that meets the substantive closure requirements under RCRA
Subtitle C; in addition, the cap should be capable of withstanding the impact of heavy equipment traffic
associated with on-going operations at the site. In 1995, The Oeser Company installed a cap in the TPA
constructed with asphalt concrete paving. During the 1997-1998 Removal Action, caps constructed with
environmental asphalt concrete paving wereinstalled in the NTA. Some modifications to the existing
asphalt at the site may be required in order to enhance the impermeability and therefore meet the
substantive closure requirements for alandfill under RCRA Subtitle C. Additionally, amulti-level,
impervious cap that also meets the substantive closure requirements for alandfill under RCRA Subtitle C
will be designed for the areas not covered currently. One cap being considered is a multilayer cap
designed such that the cap can handle heavy equipment traffic. For this cap, an O&M plan would need to
be developed. O&M of the cap would involve inspecting the cap’s structural integrity, conducting
preventative maintenance on the cap, and repairing damage to the cap.

An important aspect to consider when designing the cap for the site is how to manage stormwater
drainage. The existing stormwater treatment system installed at the site can treat up to 60 gallons per
minute; however, the system normally treats a maximum of 30 gallons per minute. It is possible that the
drainage system designed for the new cap could potentially be tied into the existing drainage system. If a
subsurface drainage system isinstalled to convey stormwater to the stormwater treatment system, then
the system needs to be designed such that the catch basins and piping do not leak. As part of the O& M
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of the cap, the drainage system requires inspection, preventative maintenance, cleaning, and repairs as
necessary.

Based on a brief review of the site topography and the existing storm drainage system, drainage
improvements may be necessary for some portions of the proposed areas to be capped. The drainage
improvement may involve installation of stormwater catch basins and underground piping for diverting and
connecting the flow towards the existing on-site stormwater management system. The areasto be
capped that may require drainage improvement include thosein the NTA, TPA, and SPY. It isassumed
that the proposed areas to be capped within the WSA can be graded to the surrounding ground for
draining toward the nearest on-site drainage collection basin or to ditches without the drainage
improvement.

Under Alternative 2, long-term O& M will be required. Operational use restrictions on the cap
will also be necessary to preserve the integrity of the cap and to ensure long-term protection of human
health and the environment. Institutional controls will be required as discussed below.

Institutional Controls. A restrictive easement or covenant and an enforcement order or
consent decree will be required to limit future nonindustrial (i.e., residential) use. In addition, institutional
controls will be employed to restrict the use of shallow and deep groundwater at the facility. Institutional
controls for the deep groundwater involves implementing restrictions that would prevent the installation of
wells for use as potable water on The Oeser Company property. It is expected that this restriction will be
part of arestrictive covenant and enforcement order or consent decree.

Shallow Groundwater Monitoring. Monitoring to be implemented for the shallow groundwater
includes periodic sampling of the shallow groundwater for NAPL and COC contamination. The
monitoring program for the shallow groundwater likely would consist of water level measurements, field
measurements of water quality parameters, and collection and analysis of samples from shallow
monitoring wells at the site. Shallow monitoring wells likely to be included in the monitoring program
would be the three wells that contained NAPL prior to the 1997-1998 removal action® and wells colocated
with deep wells to be monitored as part of the deep groundwater monitoring program. Analytical data
would be compared to previous data to determine the effectiveness of the action taken. If NAPL is
found in wells during the monitoring program, actions will be taken to remove it. Under this aternative, a
passive removal system, rather than an active removal system, would be employed. A passive removal

system would be as effective as an active system but does not involve any additional space or power

8 These wellsinclude MWO07-S, MW13-S, and MW26-S.
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requirements and is less labor-intensive. The passive removal system proposed for use at the site includes
installing an oil-absorbent boom in the well. Because the absorbent boom is hydrophobic, it only picks up
NAPL. Onceremoved from the well, the NAPL -saturated absorbent boom would be transported off-site
to a TSD facility to be incinerated.

Deep Groundwater Monitoring. Monitoring to be implemented for the deep groundwater will
include periodic sampling of the deep groundwater zone. The objective of this monitoring is to record
significant changes in plume concentrations and shape so as to determine whether the plume is migrating
off site. Such an objective is accomplished by collecting and analyzing samples from wells that define the
maximum geographic extent of possible remediation efforts and the single well with the highest
concentrations of contaminants. The following existing wells at Oeser are the wells that likely will be the
most beneficial for monitoring: MWO05-D, MW33-D, MW02-D, MW35-D, MWO06-D, and MWL SC03
(Figure 1-9). Installing additional wells is not recommended at this time.

Additional Requirements. Although not subject to EPA’s final remedy, the following
requirements would further restrict deep aquifer usage for human consumption.

Water quality testing is required for new land devel opment in Whatcom County, including
subdivision and commercia building. When there are suspected contaminants in the groundwater, the
county can require that the drinking water be tested specifically for those contaminants. If levels exceed
drinking water standards, the water cannot be used in the development for human consumption until
groundwater treatment has reduced contaminant levels below drinking water standards. The
contamination present at the property and treatment method will be noted on the property deed. Potential
future property owners would become aware of the contamination when performing the title search on
the property.

Whatcom County currently isin the process of requiring a water quality disclosure statement on
all property sales. The disclosure statement would provide information regarding well testing and
analytical results, known contamination, and other issues concerning the water quality at the property in
question. This alows the prospective property buyer the opportunity to be informed about the property’s
water quality prior to purchasing the property, and provides information as to whether or not the
installation of adrinking water well on the property would meet drinking water standards. The water
quality disclosure statement for property sale is expected to be implemented by August 2002. Based on
the results of the monitoring program, EPA can provide to Whatcom County the properties that potentially
require drinking well installation restrictions.
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424 Analysisof Alternative 2

Overall protection of human health and the environment. By capping the contaminated
areas, Alternative 2 is expected to control the contaminant source and reduce the risk of direct contact
with contaminated soil. Shallow groundwater represents arelatively small fraction of the total mass of
contaminants; residual contaminated groundwater would be reduced through natural attenuation, including
dispersion. The deep aquifer is minimally contaminated and would also be addressed by natural
attenuation and groundwater restrictions. Although existing contamination would be left in place, the
RAOs would be met and risk to human health and the environment would be reduced to acceptable levels
as defined by the EPA; groundwater monitoring would provide a mechanism to confirm that thisis
occurring.

Compliance with ARARs. Potential action-specific ARARs for capping are presented in
Table 4-4. This alternative would comply with requirements set forth in RCRA and the State of
Washington DW regulations. This alternative also would comply with United States Department of
Transportation (DOT) requirements for packaging and shipping hazardous wastes to off-facility locations.

Theinstallation of additional catch basins and diversion of surface water flow to the existing
stormwater management system will increase the volume of discharge from the Oeser outfalls.

Therefore, the existing NPDES permit may require updating. This permit is managed by Ecology and the
City of Bellingham.

MTCA requires compliance monitoring for all cleanup actions, with the development of a
compliance monitoring plan. Compliance monitoring will serve two purposes: performance monitoring to
confirm that the cap prevents further infiltration of precipitation and concomitant leaching of contaminants
present in subsurface soil and shallow groundwater to the deep aquifer; and confirmation monitoring to
confirm that CULs are attained for the long-term. In addition, use restrictions for groundwater aso would
be implemented through a restrictive covenant to prevent future use of groundwater underlying Oeser for
drinking water. Any new wells installed would comply with Ecology’s standards for well construction and
maintenance.

L ong-term effectiveness and permanence. Alternative 2 is expected to be effective for the
long term. Aslong asthe integrity of the cap is maintained, existing contamination is not expected to
migrate and direct contact with contaminated soil will be minimized. By removing the primary transport
mechanism for groundwater contamination, deep groundwater quality should be protected. Itis
recommended that regular inspections and periodic application of surface treatments be conducted to

prevent damage and to fill cracks. Additionally, resurfacing may be required at a frequency of every five
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years based on best professional judgement. Operational use restrictions on the cap will also be
necessary to preserve the integrity of the cap and to ensure long-term protection of human health and the
environment.

Groundwater and land use restrictions also would provide long-term protection from the potential
exposure to contaminated groundwater. Long-term groundwater monitoring would provide assurance that
the RAOs will continue to be met through this alternative.

Reduction of toxicity, mobility, or volumethrough treatment. The cap is expected to
control the contaminant source by significantly reducing precipitation infiltration, which facilitates the
migration of groundwater contamination. Although contaminants would remain in place, by reducing
infiltration of precipitation, the mobility of existing contamination also would be reduced. The mobility of
NAPL, if present, also would be reduced by preventing the infiltration of precipitation. It iscritical to
maintain the structural integrity of the cap to facilitate the continued effectiveness of this alternative. The
removal and off-site incineration of NAPL, if necessary, would reduce contaminant volume and toxicity.
This alternative does not include direct remedial measures for existing groundwater contamination.
However, contaminant concentrations in the groundwater are relatively low and would be expected to
decrease through natural attenuation processes.

Short-term effectiveness. During construction, health and safety protocols would be
established to reduce exposure to workers and the community. Possible exposures include migration of
dust or direct exposure to contaminated soil. As the cap components are placed, the exposure will
decrease. During installation of the cap, dust generation, noise, and an increase in truck traffic are
expected to impact the surrounding community and the environment. Dust generation can be controlled
through the use of water spray. Limited work hours and exhaust mufflers could be employed to minimize
noise impacts. It is estimated that capping activities would be conducted for approximately one month
once design activities have been completed.

Implementability. Capping is an easily implemented technology and the resources required to
construct the cap are readily available. Because construction of the cap would disrupt facility activities
temporarily, the construction schedule would have to be coordinated with The Oeser Company
management to minimize this disruption. Groundwater monitoring also can be easily implemented, given

that it has been conducted at the site in the past and the equipment is readily available.
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The implementability of property use restrictions depends on the cooperation of the property
owners. No materials are required and the process can be completed within a short time frame, provided
that all parties agree that a restriction should be placed on the property.

Cost. Thetotal estimated capital cost associated with this alternative is $2,876,800. Costs
included and assumptions made in this estimate are detailed in Appendix C. Also included in Appendix C
is the present worth analysis of this alternative. Average annual O&M costs for this alternative are
estimated to be $93,000 per year for 30 years and include the cost of environmental monitoring activities
and patching and resurfacing the top layer of the cap. A cost of $25,000 isincluded every fifth year for
the 5-year CERCLA review which entails areview of site data and conditions to confirm that the
alternative remains protective of human health and the environment. The present worth of the annual
costs is $1,300,000, and the total estimated present worth cost for Alternative 2 is approximately
$4,200,000.

4.2.5 Alternative 3: Soil Excavation

This alternative includes the excavation and off-site disposal of contaminated soil followed by the
backfilling of excavated areas with clean fill. Institutional controlsto restrict the use of deep
groundwater, as described in Alternative 2, also would be implemented through this aternative. The
proposed excavation areas include portions of the NPY, SPY, TPA, NTA, and the WSA, with a magjority
of the excavation taking placein the ETA and WTA. The areas proposed for excavation are shown by
subareas in Figure 4-2 and the estimated volume of soil to be excavated, by subarea, is presented in
Table 4-5. In order to excavate contaminated soil and treat it on site, demolition of existing structures
would be required, followed by decontamination and transport to an off-site disposal facility. For these
reasons, this alternative cannot be implemented without discontinuance of The Oeser Company’s current
operation. Before excavation could begin, existing structures would have to be demolished,
decontaminated, and transported to an off-site disposal facility. Thiswould include pumping free liquid
from tanks, dismantling buildings, breaking concrete and other materials into manageabl e sections,
containing al hazardous materials, and transporting them off site. Detailed specifications would be
prepared as part of the remedial design.

The two classes of contaminants which most significantly influence risk are cPAHs and
dioxin/furans. These classes are the most common at The Oeser Company facility; therefore,
contaminant volumes are delineated according to these classes within each subarea. There are afew

locations where PCP, TPH, and naphthalene levels exceed the CULS; however, these areas are
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co-located in areas of cPAH and/or dioxin/furan contamination. The total volume of contaminated soil at
the facility is estimated to be 40,600 cubic yards. Of that amount, approximately 5,340 cubic yards are
contaminated with dioxin/furans and approximately 38,260 cubic yards are contaminated with cPAHs
only.

Under this alternative, contaminated soil would be excavated and de-watered as necessary and
loaded onto rail cars. After receipt of confirmation data, contaminated soil would be transported viarail
to a RCRA Subtitle C landfill. Verification sampling would be conducted to confirm removal of all
contaminated soil from the areas of concern. After excavation is complete, excavated areas would be
backfilled with clean fill.

During demolition, excavation, backfill, and restoration activities, dust levels would be monitored
continuously by the construction manager for fine particulate levels both upwind and downwind of
potential dust-generating activities. If dust emissions above a pre-determined level occur, dust control
measures would be required. These measures may include spraying water, plastic tarps, plywood
walkways, or other procedures, depending on the area of concern.

Groundwater monitoring and groundwater use restrictions would be implemented as described

under Alternative 2.

4.2.6 Analysisof Alternative 3

Overall protection of human health and the environment. Alternative 3 would be protective
of human health and the environment. The source of contamination would be removed, reducing the
potential for direct contact and the possibility of further groundwater contamination. The relatively low
levels of groundwater contamination that currently exist would decrease through natural attenuation;
groundwater monitoring would provide a mechanism to confirm that thisis occurring. Placing restrictions
on groundwater use would provide an additional layer of protection to the public by reducing the risk
associated with the ingestion exposure route.

Compliance with ARARs. Potential action-specific ARARs for excavation are presented in
Table 4-6. This alternative would comply with the requirements set forth in the RCRA and the State of
Washington DW regulations. This alternative would also comply with DOT requirements for packaging
and shipping hazardous wastes to off-facility locations.

Soil excavation and building demolition activities would require the classification of wastes.
RCRA and Ecology’s DW regulations provide guidelines for classification, transport, and disposal of

hazardous and solid wastes.
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Compliance monitoring and institutional controls for the deep groundwater also would be required
under MTCA. Monitoring would confirm that excavation of facility soils has removed the potential for
further contaminant |eaching to the deep groundwater aquifer while use restrictions would ensure that the
deep groundwater is not used for consumption by humans. Additional wells that might be installed for
compliance monitoring activities would comply with Ecology’ s requirements for well construction and
maintenance.

L ong-term effectiveness and permanence. Excavation and off-site disposal provides a
permanent resolution to the issues of direct contact and contaminant migration. The absence of a
contaminant source also would provide protection of groundwater quality. Groundwater use restrictions
also would provide long-term protection from the potential exposure to contaminated groundwater.
Long-term groundwater monitoring would be conducted to confirm that the RAOs will continue to be met
through this alternative.

Reduction of toxicity, mobility, or volume through treatment. Excavation achieves
complete removal of the contaminated source from the site. The potential for contaminant mobility to
groundwater would be reduced because of source removal. This aternative does not include direct
treatment of contaminated groundwater; however, groundwater contaminant levels should decrease
through natural attenuation.

Short-term effectiveness. Demolition and excavation of contaminated soil would require
careful attention to health and safety protocols and work plans to protect workers and the environment.
Upon completion, the action would be very effective at removing the contaminant source. During
excavation, dust generation, noise, and an increase in truck traffic would be expected to impact the
surrounding community and the environment. Dust generation can be controlled through the use of water
spray. Limited work hours and exhaust mufflers could be employed to minimize noise impacts. Itis
estimated that excavation activities will require approximately three months to conduct once design
activities have been completed.

Implementability. This aternative would require discontinuance of The Oeser Company’s
current operations. Most of the contamination is located below the primary treatment area; therefore
tanks, buildings, and other structures would have to be demolished and removed before excavation could
occur. The use of heavy equipment and trained operators would be required to implement this alternative.
Implementability of institutional controlsfor deep groundwater for The Oeser Company property depends

on the cooperation of the property owner, as discussed in Alternative 2.
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Cost. Thetotal estimated capital cost associated with this aternative is approximately
$13,500,000. Costsincluded and assumptions made in this estimate are detailed in Appendix C along with
the present worth analysis. Annual O& M costs for this alternative are estimated to be $14,500 per year
for 30 years and include the cost of environmental monitoring activities. A cost of $25,000 isincluded
every fifth year for the 5-year CERCLA review. The present worth of the annual costsis $236,000, and
the total estimated present worth cost for Alternative 3 is $13,700,000.

4.2.7 Alternative 4: Capping and Ex-Situ Groundwater Treatment

This aternative includes the capping of contaminated soil, as previously described under
Alternative 2, and the ex-situ treatment of shallow groundwater. In order to prevent the downward
migration of NAPL and shallow groundwater contamination to the deep aquifer, the shallow discontinuous
zone would have to be de-watered. By de-watering this zone, the primary transport mechanism for
subsurface contaminant migration is removed.

Conventiona pumping of existing wells would entail installing pumps with level control and
groundwater collection systems. All existing wells could be pumped to de-water the entire contaminated
area. Pumps with the ability to cycle on and off in accordance with water availability may prove the most
efficient and convenient equipment for this method. Institutional controls as described in Alternative 2 for
the shallow and deep groundwater would be employed under this alternative as well.

Extracted groundwater would be treated using carbon adsorption. Carbon adsorptionisasimple
and well-established treatment technology for removing organic contaminants from groundwater.
Adsorption is a surface phenomenon where contaminants are adsorbed selectively onto GAC. GAC
provides a large number of sites, known as pores, where various organic contaminants can become
affixed when contaminated water is passed over them. A typical GAC treatment process would start
with a pre-filtration stage to remove suspended solids, followed by a minimum of two stages of carbon
treatment before discharging treated water. Separate stages of carbon treatment often are used to obtain
greater overall removal efficiency. Thefirst stage can be used until breakthrough occurs. At this point,
the first GAC unit is taken off line and shipped off site for disposal or regeneration. The other on-line
units then move up in sequence. A fresh canister thenisinstalled at the end of the treatment system to
provide for final polishing.

Treated water likely would be discharged to the stormwater system either under The Oeser
Company’ s existing NPDES permit or through a new NPDES permit. Periodic monitoring would be

required to determine compliance in either case.
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4.2.8 Analysisof Alternative 4

Overall protection of human health and the environment. Capping would control the
contaminant source and reduce possible exposure through direct contact. Currently, there are no known
risks to human health or the environment from shallow groundwater as it is not a potable water source.
The shallow groundwater at the site fails to meet either Washington state (WAC Chapter 173-340-720) or
federal criteria (EPA 1986) as a drinking water aquifer due to the low yield of water on pumping. Future
human health risks could result if contaminants migrate to drinking water supply wells. Although
relatively little contamination is present in the shallow groundwater, this alternative would prevent the
migration of existing groundwater contamination and eventually would remove most of the contaminants
and NAPL (if present) from the subsurface. Groundwater monitoring would provide a mechanism to
confirm that thisis occurring. Placing restrictions on groundwater use would provide an additional layer
of protection to the public by reducing the risk associated with the ingestion exposure route.

Compliance with ARARSs. Potential action-specific ARARs for ex-situ treatment of shallow
groundwater are presented in Table 4-7 while action-specific ARARs for capping are presented in
Table 4-4. This alternative would comply with the requirements set forth in RCRA and the State of
Washington DW regulations. This alternative also would comply with DOT requirements for packaging
and shipping hazardous wastes to off-facility locations.

Spent carbon from the groundwater treatment system would need to be disposed of or
regenerated. A hazardous waste determination would be needed prior to disposal of the spent carbon, as
required under RCRA and Ecology’s DW regulations. The treated water would be discharged into the
stormwater discharge system, which would require modification of the existing NPDES permit for the
Site.

Ecology’s MTCA would require compliance monitoring to confirm that the cap was preventing
further infiltration of chemicals to the deep aquifer and would require institutional controls for the deep
groundwater to prevent consumption of and direct contact with deep groundwater underlying the site.
Ecology’ s requirements for well construction and maintenance would need to be met under this
alternative should additional wells be installed for monitoring purposes.

L ong-term effectiveness and permanence. With proper maintenance of the cap and O&M
of the groundwater treatment system, this alternative would provide long-term protection from potential
exposure to contaminated soil and protect groundwater quality. However, the long-term effectiveness of
the groundwater treatment system is uncertain because of the low yield of the shallow aquifer. Operation

of the treatment system could be interrupted frequently as the shallow discontinuous zones are
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de-watered. The increased long-term effectiveness of this alternative provided by operation of the
groundwater treatment system is minimal. Groundwater use restrictions also would provide long-term
protection from the potential exposure to contaminated groundwater. Long-term groundwater monitoring
would provide assurance that the RAOs will continue to be met through this alternative.

Reduction of toxicity, mobility, or volumethrough treatment. The cap is expected to
control the contaminant source by reducing precipitation infiltration through contaminated areas. Although
contaminants would remain in place, the mobility of existing contamination would be reduced by
prohibiting infiltration. It iscrucial to maintain the cap’s structural integrity to ensure continued
effectiveness of the alternative.

By extracting the groundwater, this alternative may reduce the levels of groundwater
contamination. Thiswould result in areduction in volume and mobility. The carbon used to adsorb these
contaminants would be sent to a regeneration facility upon saturation. The contaminants then would be
desorbed thermally and incinerated, thereby resulting in a permanent reduction in toxicity.

Short-term effectiveness. During construction, health and safety protocols would be
established to reduce exposure to workers and the community. Possible exposures include migration of
dust or direct exposure to contaminated soil. As the cap components are placed, the potential for
exposure decreases. Once in place, the cap will be immediately effective at minimizing the mobility of
contamination. During installation of the cap, dust generation, noise, and an increase in truck traffic are
expected to impact the surrounding community and the environment. Dust generation can be controlled
through the use of water spray. Limited work hours and exhaust mufflers could be employed to minimize
noise impacts. It is estimated that capping and groundwater treatment activities will require approximately
one month to conduct, once design activities have been completed.

In this alternative, groundwater contaminants would be removed from the subsurface through
extraction followed by carbon adsorption. Possible exposure to site workers and the community from
construction and operation of the groundwater treatment system is considered minimal. Standard personal
protection practices would protect workers from potential exposures.

Implementability. This aternative incorporates proven, well-established technologies.
Construction of the cap would disrupt facility activities temporarily; therefore, the construction schedule
would have to be coordinated with The Oeser Company management to minimize this disruption.
Construction of the groundwater treatment system would be less disruptive to site activities. However, it
should be noted that operation of the groundwater treatment system would be sporadic because of the low
yield of the shallow groundwater. Implementability of institutional controls for deep groundwater for
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The Oeser Company property depends on the cooperation of the property owner, as discussed in
Alternative 2.

Cost. Thetotal estimated capital cost associated with the alternative is $3,225,000. Costs
included and assumptions made in this estimate are detailed in Appendix C. Appendix C also includes the
present worth analysis of the costs associated with this alternative. Annual O&M costs for this
aternative are estimated to be $93,000 per year for 30 years and include the cost of maintaining the cap,
environmental monitoring activities, and NAPL removal. A cost of $25,000 isincluded every fifth year
for the 5-year CERCLA review. The present worth of the annual costsis $1,300,000, and the total
estimated present worth cost for Alternative 4 is $4,500,000.

429 Alternative5: Ex-Situ Soil and Groundwater Treatment

This alternative includes excavation and on-site bioremediation of soil contaminated only with
cPAHSs and ex-situ groundwater treatment using carbon adsorption. Excavation and off-site disposal also
may be required in selected areas to remove dioxin-contaminated soil, which bioremediation is not
effectivein treating. The total volume of contaminated soil at the facility is estimated to be 40,700 cubic
yards. Of that amount, approximately 5,400 cubic yards is contaminated with dioxin/furans and
approximately 35,300 cubic yards are contaminated with cPAHs only. Also included in this aternative is
shallow groundwater extraction and treatment as described in Alternative 4. Groundwater monitoring
would be conducted and institutional controls would be employed to restrict the use of deep groundwater
as described in Alternative 2.

In order to excavate contaminated soil and treat it on site, demolition of existing structures would
be required, followed by decontamination and transport off site to appropriate disposal facilities. This
alternative would require discontinuance of The Oeser Company’s current operation.

Bioremediation assists microorganisms growth and increases microbial populations by creating
optimum environmental conditions for them to detoxify and metabolize the maximum amount of
contaminants. Different microorganisms degrade different types of compounds and survive under
different conditions. Because microorganisms are ubiquitous, indigenous populations usually can be
stimulated to biodegrade the COCs. The specific bioremediation process to be employed at the site
depends upon several factorsincluding: the type of microorganisms present, the site conditions, and the
guantity and toxicity of contaminants. A bench-scale treatability test and a field pilot study would be
required to determine the optimal conditions for bioremediation and the type of process that would be most

effective at treating the contamination present at the site.
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Bioremediation can take place under both aerobic and anaerobic conditions; however, under this
alternative, bioremediation would take place under aerobic conditions. Under aerobic conditions,
microorganisms use available atmospheric oxygen in order to metabolize contaminants. With sufficient
oxygen, microorganisms will mineralize many organic contaminants to carbon dioxide and water.
Bioremediation is limited by extremesin pH (below 4.5 or greater than 9), low ambient temperatures,
short time/growth seasons, low or high rainfall rates, and the absence of indigenous microbes.

Ex-situ bioremediation incorporates many aspects that would be excluded in an off-site remedy.
These include site evaluation and selection, which isinfluenced by impacts to groundwater, influences of
floodplains, and surface water run-on. Contaminated soil would be treated in a lined on-site waste cell
where the levels of moisture, heat, nutrients, and oxygen are controlled to enhance biodegradation. After
treatment, residual contamination likely will remain. Since some contamination will remain, the treated soil
should not be utilized for backfill but either disposed of in an on-site lined waste cell or disposed of off site
at an appropriate disposal facility.

4.2.10 Analysisof Alternative5

Overall protection of human health and the environment. On-site bioremediation can be
used to effectively remediate creosote-contaminated soils. Bioremediation can achieve 90 to 99%
destruction of two-, three-, and four-ring compounds, but only 60% destruction of five- and six-ring
compounds. Contaminants present at The Oeser Company facility include compounds up to six rings.

Although bioremediation can be used to reduce the contaminant concentrations in the waste cell
soils, treated soils ultimately will be disposed of on site. Numerous natural and augmented environmental
factors influence the rate of biodegradation; however, the degree of treatment ultimately depends on the
treatment period. Dioxin-contaminated soil would be excavated and transported off site to a RCRA
Subtitle C landfill for permanent disposal. Because dioxin-contaminated soil would no longer be present at
the site, it is considered protective.

Currently, there are no known risks to human health or the environment from shallow
groundwater because it is not a potable water source and is unlikely to be onein the future. The shallow
groundwater at the site fails to meet either Washington state (WAC Chapter 173-340-720) or Federal
criteria (EPA 1986) as a drinking water aquifer due to the low yield of water on pumping. Future human
health risks could result if contaminants migrate to drinking water supply wells. Although relatively little
contamination is present in the shallow groundwater, this alternative would prevent the migration of

existing groundwater contamination and eventually would remove most of the contaminants from the
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subsurface. Groundwater monitoring would provide a mechanism to confirm that thisis occurring.
Placing restrictions on groundwater use would provide an additional layer of protection to the public by
reducing the risk associated with the ingestion exposure route.

Compliance with ARARs. Potential action-specific ARARs for bioremediation are presented
in Table 4-8 while action-specific ARARs for excavation and off-site disposal are presented in Table 4-6
and ARARs for ex-situ groundwater treatment are provided in Table 4-7. This aternative would comply
with the requirements set forth in RCRA and the State of Washington DW regulations. This alternative
would also comply with DOT requirements for packaging and shipping hazardous wastes to off-facility
locations.

Waste treatment cells that enhance bioremediation of contaminated soils would be subject to
Ecology’s DW regulations for land treatment. These regulations govern the physical and chemical
parameters of the treatment cell.

Compliance monitoring would be required under Ecology’s MTCA for this aternative to confirm
that treatment of the soil has reduced further migration of site contaminants to the deep aquifer.
Institutional controls for deep groundwater also would be required under Ecology’s MTCA to prevent
consumption of the deep groundwater by humans. Well construction and maintenance requirements
would be met under this alternative.

L ong-term effectiveness and permanence. Bioremediation can reduce the cPAH
concentration in contaminated soils. Treated soils will be disposed on-site. Because residual soils would
contain limited quantities of contamination, construction of an engineered landfill would be required to
dispose of the treated soils. Because treated soils remain on-site, bioremediation is less effective at
reducing risk than off-site remedies. However, this alternative could reduce cPAH contamination to
acceptable risk levels for human health and the environment. Dioxin-contaminated soils would be
permanently removed from the site; hence, the risk associated with dioxin-contaminated soil would be
reduced.

Reduction of toxicity, mobility, or volumethrough treatment. On-site bioremediation of
cPAH-contaminated soil and the off-site disposal of dioxin-contaminated soil would decrease the volume
and toxicity of contaminated soil at the site. Asclay liners would be constructed underneath the land
treatment units, staging area, and the final disposal area, seepage of contaminated soils would be reduced
and the mobility of contaminated soil controlled. Stormwater control would be implemented so that runoff
does not adversely effect the surrounding areas. It is expected that this can be done through grading and

surface controls.
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By extracting the groundwater, this alternative may reduce the levels of groundwater
contamination subsequently resulting in areduction in volume and mobility. The carbon used to adsorb
these contaminants would be sent to a regeneration facility upon saturation. The contaminants then would
be desorbed thermally and incinerated, thereby resulting in a permanent reduction in toxicity.

Short-term effectiveness. While the land treatment units are constructed and operated, the
contaminated soils remain on-site. The total operational period for on-site bioremediation could exceed
fiveyears. Although on-site bioremediation could be effective for long-term remediation, in the
short-term, contaminated soil remains until the treatment process is complete and all of the soil has been
treated. Because contaminated soil remains on site, the potential for direct exposure to the contaminated
soil remains until treatment is complete. During excavation, construction, and maintenance activities, dust
generation, noise, and an increase in truck traffic are expected to impact the surrounding community and
the environment. Dust generation can be controlled through the use of water spray. Limited work hours
and exhaust mufflers could be utilized to minimize noise impacts.

Implementability. This aternative would require discontinuance of The Oeser Company
facility’s current operations. Most of the contamination is located below the primary treatment area;
therefore tanks, buildings, and other structures would have to be demolished and removed before
excavation could occur. Segregating dioxin-contaminated soil from cPAH-contaminated soil would
require extensive confirmation sampling that could result in significant time delays while waiting for
analytical results.

Field data indicate that a one-foot layer of soil can be treated through land farming techniques.
The total volume of cPAH-contaminated soil is approximately 35,260 cubic yards, or 23.5 acre-feet.
Therefore, 23.5 acres would be required to remediate the contaminated soil that is not transported off-site.
Because of the large space requirements, multiple operational cycles would be required to treat the
contaminated soil in asmaller land treatment unit.

The excavation of on-site waste cells would require heavy equipment, confirmation sampling, dust
abatement, and runoff abatement. Land treatment units and staging areas would require construction.
Excavated soils from the waste cell would be placed in the land treatment units. The land treatment units
would requiretillage, irrigation, fertilization, and confirmation sampling. After each operational cycle,
treated soils would require removal from the land treatment units and storage in the staging area.
Additional contaminated soil would be excavated and placed in the land treatment units. After all of the

contaminated soils have been treated, construction of a permanent disposal areawould be necessary for
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disposing of treated soils stored in the staging area if soil is not disposed of off site. The site then would
be re-graded to provide alevel site with proper drainage.

Installation and operation of the groundwater treatment system under this alternative is easily
implemented; however, it should be noted that operation of the groundwater treatment system would be
sporadic because of the extremely low yield of the shallow groundwater.

Implementability of institutional controls on deep groundwater for The Oeser Company property
depends on the cooperation of the property owner, as discussed in Alternative 2.

Cost. Thetotal estimated capital cost associated with this alternative is $6,600,000. Costs
included and assumptions made in this estimate are detailed in Appendix C. Appendix C aso includes the
present worth analysis of the costs associated with this alternative. Annual O&M costs for this
alternative are estimated to be $27,000 per year for 30 years and include the cost of operating the
bioremediation system and monitoring groundwater. A cost of $25,000 isincluded every fifth year for the
5-year CERCLA review. The present worth of the annual costs is $564,000, and the total estimated
present worth cost for Alternative 5 is $7,160,000.

4.3 COMPARATIVE ANALYSISOF ALTERNATIVES

In this section, the remedial alternatives are compared with one another using the threshold,
primary balancing, and modifying criteriaidentified in the NCP. The threshold criteriainclude protection
of human health and the environment, and compliance with ARARs. Because the threshold criteria must
be met by all alternatives, these serve as the basic criteriafor retaining an alternative. The primary
bal ancing criteria include short-and long-term effectiveness; reduction of toxicity, mobility, or volume;
implementability; and cost. Evaluation of the primary balancing criteria generally identifies the significant
differences and important tradeoffs between alternatives. The modifying criteria, state and community
acceptance, are not addressed in this document, but will be addressed by the EPA once the public
comment period on the proposed plan is complete. The purpose of the evaluation presented below isto
identify the relative advantages and disadvantages of each alternative to facilitate decision making. The

comparative analysis results are summarized in Table 4-10.

4.3.1 Overall Protection of Human Health and the Environment
Alternative 1 would not satisfy the NCP threshold criteriafor overall protection of human health
and the environment. With respect to contaminated soil at the site, Alternative 3 is most protective of

human health and the environment because all soil containing contaminants in excess of the CULs would
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be removed, significantly reducing the possibility of direct contact with contaminated soil and removing the
source of potential future groundwater contamination. Alternatives 2, 4, and 5 also are protective with
respect to the risks posed by contaminated soil. After treatment is complete, residual, non-hazardous

levels of soil contamination would remain on-site under Alternative 5. Alternatives 2 and 4 would leave
existing soil contamination in place but would achieve RAOs by reducing the potential for direct contact
with contaminants and limiting contaminant mobility.

Alternatives 4 and 5 are slightly more protective with respect to shallow groundwater
contamination, but since the total mass of contamination in shallow groundwater islow relative to the
mass in soil; the extraction and treatment of shallow groundwater does not significantly increase the
overall protection to human health and the environment. Each of the four action alternatives include the
same ingtitutional controls for the deep groundwater and are therefore equally protective in that respect.

The alternatives that are most protective of human health and the environment overall in order
from most protective to least protective are as follows: Alternative 3, Alternative 5, Alternative 4,
Alternative 2, and then Alternative 1.

4.3.2 Compliancewith ARARS

Alternative 1 would not comply with ARARs. The four action alternatives would comply with
ARARs and many of those requirements are common to the action alternatives. These four alternatives
would also comply with the requirements set forth in RCRA and the State of Washington DW regulations.
Alternatives 2 and 4 also must comply with federal and state NPDES requirements associated with design
and control of surface water flow, which are not included in the other alternatives. ARARS unique to
Alternatives 3 and 5 include MTCA building demolition requirements. Alternative 5 also includes MTCA
and RCRA requirements for land treatment.

Each of the four action alternatives require property and groundwater use restrictions. In the
case of The Oeser Company’ s property, restrictive covenants would be required.

In summary, with the exception of Alternative 1, all of the action aternatives are equally

compliant with ARARs.

4.3.3 Short-Term Effectiveness
There are more short-term impacts associated with Alternatives 3 and 5 than Alternatives 2 and
4; athough, all four action aternatives do involve heavy equipment operation and increases in traffic, dust

generation, and noise. Alternatives 3 and 5 would require the devel opment of extensive health and safety

10:START-2\01030016\S741 4-22



protocols to address the hazards associated with deep excavations and demolition. Because contaminated
soil would remain on site under Alternative 5, the potential for direct exposure to the contaminated soil
remains until treatment is compl ete.

The estimated operational periods for each action alternative increase progressively. Itis
estimated that under Alternatives 2 and 4 it would take one month to install the cap. Under Alternative 3
it is estimated that it would take three months to excavate, and under Alternative 5 it is estimated that
excavation would take four months and bioremediation would last approximately five years.

All of the action aternatives involve the use of heavy equipment; however, Alternatives 3 and 5
would require more attention to health and safety protocols than Alternatives 2 and 4. In summary, short
term effectiveness associated with implementation of alternatives are highest for: Alternative 2,
Alternative 4, Alternative 3, Alternative 5, and then Alternative 1.

4.3.4 Long-Term Effectiveness and Permanence

Long-term effectiveness concerns two primary factors: the magnitude of the residual risk
remaining from untreated contaminants and the risks remaining at the conclusion of remedial activities.
Although natural attenuation of contaminated soil and groundwater would occur under Alternative 1, the
risk levels associated with the site would not be reduced. Alternatives 3 and 5 are more permanent and
effective over the long-term than Alternatives 2 and 4 because instead of simply reducing contaminant
mobility (Alternatives 2 and 4), the contamination would be removed. The adequacy and reliability of
caps are dependant on frequent inspection and proper maintenance. Thus, regular inspections and
maintenance of the cap would be required under Alternatives 2 and 4, but would not be required for
excavation under Alternative 3 or for ex-situ treatment under Alternative 5. Shallow groundwater
contamination would be addressed more effectively and permanently through Alternatives 4 and 5
(extraction and treatment) than through Alternatives 2 and 3.

To summarize, the long-term effectiveness and permanence of the alternativesin order of most
effective and permanent to the least are asfollows: Alternative 3, Alternative 5, Alternative 4,

Alternative 2, and then Alternative 1.

4.3.5 Reduction of Toxicity, Mobility, or Volume Through Treatment
Except by the mechanism of natural attenuation, the toxicity, mobility, and volume of soil
contamination would not be reduced through Alternative 1, and the potential for future migration of

contaminants to groundwater would remain unchanged. The volume and mobility of soil contamination
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would be reduced most significantly by Alternative 3, which would remove all soil contamination above
CULsfrom the site. Although Alternative 3 reduces the volume and mobility of soil contamination it does
not do so through treatment per the NCP preference. The mobility of soil contamination, but not the
volume or toxicity, would be reduced through Alternatives 2 and 4. Statutory preferenceis for treatment
that notably reduces the toxicity, mobility, or volume of contaminants.

The mobility of groundwater contamination would be reduced through Alternatives 2 and 3.
Alternatives 4 and 5 would reduce the toxicity, mobility, and volume of groundwater contamination.

The only alternative the reduces toxicity, mobility, and volume of both soil and groundwater
contamination is Alternative 5. Alternative 4 reduces the mobility of soil contamination and reduces the
volume, toxicity, and mobility of groundwater contamination. After that, Alternative 3 reduces the
volume and mobility of soil contamination but does not reduce groundwater contamination except by
natural attenuation. Alternative 2 only decreases the mobility of soil contamination. Alternative 1 does
not reduce the toxicity, mobility, or volume of soil or groundwater contamination except by natural

attenuation.

4.3.6 Implementability

Alternative 1 requires no implementation. Alternatives 2 and 4 are the easiest to implement.
Although re-grading and drainage control may be required for Alternatives 2 and 4, all the necessary
equipment, materials, and contractors are readily available in the vicinity of the site. Coordination with
The Oeser Company would be required to minimize disruption to the facility.

Alternatives 3 and 5 would require discontinuance of The Oeser Company’s operations. If The
Oeser Company facility becomes inactive, it would be easier to implement Alternatives 3 and 5 but these
alternatives would involve the use of heavy equipment over alonger period of time than the other
alternatives. Additionally, the implementability of ex-situ bioremediation (Alternative 5) would need to be
demonstrated during treatability testing. Although this technology has been effective at other sites with
similar contaminants, the technology’s site-specific effectiveness must be demonstrated by bench-scale
and/or pilot-scale studies.

With respect to implementability, the alternatives in order that are the easiest to implement to the
ones that are the most difficult to implement are asfollows: Alternative 2, Alternative 4, Alternative 3,
and then Alternative 5.
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437 Cost

There are no costs associated with implementing Alternative 1. The capital cost and total present
worth for Alternatives 2 and 4 are similar and are the lowest of the action alternatives. The capital cost
and total present worth of Alternative 5 are significantly higher than Alternatives 2 and 4 but are
substantially less than the total capital cost and total present worth of Alternative 3.

Although the capital costs associated with Alternatives 2 and 4 are the lowest of the action
alternatives, the annual O& M costs and the annual O& M present worth are the highest of the four action
aternatives. Theincreased O&M cost for Alternatives 2 and 4 is due to the increased monitoring and
mai ntenance activities associated with implementing the two alternatives. The annual O&M costs for
Alternative 5 are higher than the O& M costs for Alternatives 2 and 4 during treatment but decrease
significantly after treatment of the excavated soil is complete. Because the annual O& M costs for
Alternative 5 decrease substantially after completing treatment, the annual O& M present worth of
Alternative 5 is less than the annual O&M present worth of Alternatives 2 and 4. The annual O&M cost
and annual O& M present worth of Alternative 3 are the lowest of the action alternatives, as only limited
environmental monitoring is associated with the long-term operations of this alternative.

With respect to the overall present worth of the alternatives, the alternatives with the highest
present worth to the lowest are asfollows. Alternative 3, Alternative 5, Alternative 4, Alternative 2, and
then Alternative 1.

4.3.8 Cost Sensitivity Analysis

A cost sengitivity analysis was performed to assess the effect that variations in assumptions
would have on the estimated cost of each alternative. The factors with the highest degree of uncertainty,
and therefore the greatest potential impact on overall costs, include variations in the estimated area to be
capped, the estimated volume of soil to be excavated, and the effectiveness and treatment time of
bioremediation.

For the aternatives involving capping, costs were devel oped assuming a 30% increase in the area
to be capped. It islikely that some on-site areas paved prior to the 1997-1998 removal action would need
to be re-paved if they did not meet the permeability requirements for the proposed cap. The 30%
increase in cap size reflects the potential need for cap replacement. Costs also have been developed for
each excavation alternative based on a 30% increase in contaminated soil volume. Although the extent of

contamination at Oeser has been well characterized, the possibility remains that more soil would require
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removal based on confirmation sampling results. A comparison of the impacts to the estimated cost of
each alternative is summarized in Table 4-11.

Soil at Oeser was defined as contaminated if it contained contamination at levels greater than the
site-specific CULs. The area proposed for capping and the volume of soil requiring excavation used to
develop the cost estimates for the four action alternatives were determined using the site-specific CULSs.
If the site-specific CULs are modified, thiswill change the size of the area proposed for capping and the
volume requiring excavation, and thus, the cost of the each aternative would change. A less stringent
remediation goal for the soil would result in alower cost for each action alternative. Likewise, a more
stringent remediation goal would increase the cost of each alternative.

The effectiveness of bioremediation would need to be demonstrated through bench-scale and/or
pilot treatability studies. Although thistechnology has been effective at other sites with similar
contamination, its effectiveness on contamination at Oeser has yet to be demonstrated. A treatability test
also would reveal the length of time it would take to reduce contaminant levels to the final cleanup goals.
Inthe FS, it is assumed that two batches of soil would be treated per year; however, it islikely that the
batch treatment time could be as long as one to two years. A longer batch treatment time increases the
number of yearsit takes to treat all of the excavated soil. Thus, an increase in the present worth of the
annual costs is expected if the batch treatment time increases. It also should be noted that the
bench-scale and pilot-scale treatability tests for Alternative 5 were estimated to cost approximately
$200,000. Thiswould be a sunk cost should bioremediation prove not to be effective for treating the soil
at Oeser.

10:START-2\01030016\S741 4-26



