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o selected remedy

PART 1: THE DECLARATION

SITE NAME AND LOCATION _

Wyckoff/Eagle Harbor Superfund Site : ‘
Soil and Groundwater Operable Units (OU2 and OU4, respectlvely)
* Bainbridge Island, Kitsap County, Washington
u.S. Envnronmental Protection Agency Identification Number WADOO9248295

STATEMENT OF BASIS AND PURPOSE

Thxs decision document presents the final remedial action selected by the U.S. Environmental
- Protection Agency (EPA) for the Soil and Groundwater Operable Unit of the Wyckoff/Eagle
Harbor Superfund site, Bambndge Island, Washington.

The remedy was chosen in accordance with the Comprehensive Environmental Response,
‘Compensation, and Liability Act-of 1980 (CERCLA), as amended by the Superfund
Amendments and Reauthorization Act of 1986 (SARA), and, to the extent practicable, the
National Oil and Hazardous Substances Pollution Contingency Plan (NCP). This decision is
based on the Admlmstratlve Record for this site. : ‘

- The State of Washington Department of Ecology (Ecology) has partlcrpated in scoping the site
investigations and in evaluatmg altematlves for remedial action. Ecc ogy concurs w1th the

. .ASSESSMENT OF THE SITE o

The response action selected in thxs Record of Decrsron is necessary to protect the pubhc health )
and welfare, and the environment from imminent and substantial endangerment from actual or
threatened releases of hazardous substances into the environment. '

DESCRIPTION OF THE SELECTED REMEDY

The selected remedy described i in this Record of Decision (ROD) addresses contaminated soil
and groundwater in the upland portion of the site, two of four operable units at the
Wyckoff/Eagle Harbor Superfund site. This is the final Record of Decision to be completed for
the site. :

The soil and groundwater at the Wyckoff facility is severely contaminated with polynuclear
aromatic hydrocarbons, pentachorophenol, and dioxins/furans. The principal threat is defined as
soil and groundwater containing free-phase oily contamination. The selected remedy will
achieve substantial risk reduction by cutting off the migration pathway with a sheet pile wall and
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treating the principal threat at the site using thermal technologies.

The following are major components of the Selected Remedy - Thermal Remediation:

. _Construct a sheet pile wall around the highly contaminated area of the Former Process
Area to prevent potential flow of contaminants to Eagle Harbor during remediation;

» . Conduct a pilot study to test the applicability and effectiveness of thermal remediation.

The pilot study will be designed and implemented with the ability to expand to the full-
scale system. The pilot study will test steam injection and electrical resistance heating (as
a supplemental technology to steam injection). ' -

If the pilot study is successful (Scenario 1) at meeting -performance ekpectations, then:

~ Consolidate contar_ninated hot spots from the Former Log Storage/Peeler Area

and the well CWO1 area (approximately 60,000 cubic yards) within the
Former Process Area.

Remediate the soil and groundwater within the Former Process Area by full-
scale thermal treatment.

Construct a vapor cover over the treatment area (the Former Process Area) to
enhance recovery of contaminated vapors, minimize emissions to the
atmosphere, and reduce odors.

Momtor bxodegradatron ox1dat10n and other thermally-enhanced attenuanon -~
. ... processes in soil and groundwater during and after active thermal treatment is
T eompleted to conﬁrm whether further reductrons in contaminant .. T

concentrations are being achieved.

. 'If the pilot is not successful (Scenario 2), then:

Implement the contmgency remedy, Contamment wrth a Sheet Pile Wall
(Alternative 2b). :

e ' Common elements of Scenarios 1 and 2:

Monitor the upper groundwater aquifer outside of the Former Process Area -
and the lower aquifer to ensure that contaminant levels are not increasing and
for decreasing trends.

Establish institutional controls to:

S
v
g
g
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v Ensure that the upper aquifer groundwater outside the Former Process
‘ ~ Area and the lower aquxfer remain unused until protective levels are
reached

v/ Ensure that the upper aquifer groundwater within the Former Process
Area remains unused due to contaminants that may remain after thermal
treatment or will remain as part of the contingency remedy. This portion
of the upper aquifer is also not potable due to high salinity‘levéls.

v Restrict site use to reduce the risk of direct exposure to surface soil, if
necessary.

. If successful, Thermal Remcdiation could provide permanent protection to human health and the
environment. This alternative could remove substantially all mobile non-aqueous phase liquids,

-the principle threat. If successful, this alternative would be a cost-effective and permanent
solution to contamination at the Wyckoff Soil and Groundwater Operable Units (OUs).

EPA will be the 1éad agency for implemeﬁt_ing soil and groundwater remediation at the Wyckoff
site and will coordinate activities in the uplands with cleanup in the East Harbor. ‘

STATUTORY DETERMINATIONS

The selected remedy is protective of human health and of the marine crivironment,-complies with
Federal and State requirements that are applicable or relevant and appropriate to the remedial
© -action,'is cost-effectlve and utilizes permanent solutions and alternative treatment technologies

; to the maximum extent practicable. This remedy also uses permanent solutlons and satlsﬁes the
. ;statutory preference for treatment asa principal element for the two upland, operable units (i.e.,

reduces the toxicity, mobility, or volume of hazardous substances, pollutants, or contaminants as

a principal element through treatment).

‘Because this remedy may result in hazardous substances, pollutants', or contaminants remaining
at the site, a statutory review will be conducted within five years after initiation of remedial
action to ensure that the remedy is, or will be, protective of human health and the environment.

DATA CERTIFICATION CHECKLIST

The following informétion is included in the Decision Sufnmary section of this ROD. Additional
information can be found in the Administrative Record file for this site.

. Chemicals of concern and their respective concentrations (see Tables 1 through 7)

. : Béseline-risk répresented by the chemicals of concern (See Section 7, Summaries of
Human Health and Ecological Risk Assessments)




-

. - Cleanup levels established for chemicals of concern and basis for the levels (see Tables
'13 through 15) ‘

. Current and reasonable anticipated future land use assumptions and current and potential
future beneficial uses of groundwater used in the baseline risk assessment and ROD (see
Secuon 6, Current and Potentlal Future Site and Resource Uses)

| e Potential land and groundwater use that will be available at the site as a result of the
Selected Remedy (see Section 12, Selected Remedy) '

. Estimated capital annual operation and maintenance (O&M), and total present worth
- costs; discount rate; and the number of years over which the remedy cost estimates are
projected (see Tables 16 through 24)

{

. | Key factors that led to selectmg the remedy (see Section 10, Comparative Analy51s of
Altematlves)
' AUTHORIZING SIGNATURE

WAV %ﬂ'- L 2tepe
Chuck Clarke - SR ' Date ) :
f {»Reglonal Admmlstrator R S

" “U.S. Environmental Protecuon Agency .
Region 10




' PART 2: THE DECISION SUMMARY

This Decision Summary provides a description of the site-specific factors and analyses that led to

selection of the remedy for the Soil and Groundwater operable units of the Wyckoff/Eagle
Harbor Superfund site. It includes information about the site background, the nature and extent
of contamination, the assessment of human health and the environmental risks, and the
“identification and evaluation of remedial alternatives.

The Decision Summary also describes the involvement of the public throughout the process,

* “along with the environmental programs and regulations that may relate to or affect the
alternatives. The Decision Summary concludes with a description of the remedy selected in 1 this
Record of Decision (ROD) and a discussion of how the selected remedy meets the requirements
of the Comprehensive Environmental Response, Compensation, and Liability Act of 1980

. (CERCLA), as amended by the Superfund Amendments and Reauthorization Act of 1986
(SARA), and to the extent practicable, the National Contingency Plan (NCP).

The Decision Summary is presented in the following sections:

Section 1  Site Name, Location, and Description
Section2  Site History and Enforcement Actlvmes
Section3  Community Participation
Section4  Scope and Role of Operable Units
Section 5 Site Characteristics
Section 6 - Current and Potential Future Site and Resource Uses
Section7 "Summary of Site Risks. ‘ -
.. Section8 = Remediation Objectives and Cleanup Levels
~’Section'9. -~ Description of Alternatives o
Section 10 Comparative Analysis of Altemanves
~ Section 11 Principal Threat Waste '
Section 12. Selected Remedy
Section 13  Statutory Determinations
. : ) ¢
Documents supporting this Decision Summary are included in the Adminstrative Record for the -
‘Soil and Groundwater operable units. Key documents include the following: the Eagle Harbor
Risk Assessment (May 1991); the Remedial Investigation (June 1997); the Feasibility Study
(October 1997); the Focused Feasibility Study Comparative Analysis of Containment and
- Thermal Technologies (April 1999); the Conceptual Design for the Soil and Groundwater -
~ Operable Units (September 1999); and the Soil and Groundwater Operable Units Proposed Plan
(September 1999). _




1. SITE NAME, LOCATION, AND DESCRIPTION

The Wyckoff/Eagle Harbor Superfund site is located on the east side of Bainbridge Island, in -

- central Puget Sound, Washington (Figure 1). The site includes an inactive wood-treating facility,
called the Wyckoff facility, contaminated sediments in adjacent Eagle Harbor, and other upland
sources of contamination to the harbor, including a former shlpyard The site is currently divided
into four operable units (Figure 1).

This Record of Decision (ROD) specifically addresses the contaminated soil and groundwater at -

the Wyckoff facility. The U.S. Environmental Protection Agency (EPA) is the lead agency for
cleanup activities, and the Washington State Department of Ecology (Ecology) is.the support
agency. Cleanup monies for the Wyckoff facility will come from the Superfund trust fund.

2.  SITE HISTORY AND ENFORCEMENT ACTIVITIES
2.1 Site History

From the early 1900s through 1988, a succession of companies treated wood at the Wyckoff
property for use as railroad ties and trestles, telephone poles; pilings, docks, and piers. The
wood-preserving plant was one of largest in the United States, and its products were sold
throughout the nation and the rest of the world. Wood-preserving operations included: (1) the
use and storage of creosote, pentachlorophenol, solvents, gasoline, antifreezc, fuel and waste oil,
and lubricants; (2) management of process wastes; (3) wastewater treatment and drscharge and
(4) storage of treated wood and wood products :

'The mam features of the wood-tneatmg operatron mcluded (l) a process area whrch mcluded Cotaln
- numerous storage tanks and process vessels such as retorts (2) a log storage and log peeler area =
. "_-‘_and (3) a treated log storage area. - - L : e L

.‘.5;; .

There is little historic information about the waste management practices at the Wyckoff facility.
Prior to reconstruction of the Wyckoff facility in the 1920s, it is reported that logs were floated in
and out of a lagoon that once existed at the site. The lagoon has since been filled. Treated logs
were also transported to and from the facility at the former West Dock via a transfer table pit, and
the chemical solution that drained from the retorts after a treating cycle went directly on the
ground and seeped into the soil and groundwater below the surface. This practice began around
the mid-1940s until operations ceased in 1988. Wastewater was also discharged into Eagle
Harbor for many years, and the practice of storing treated pilings and timber in the water -
continued until the late 1940s. The log storage area was primarily used to store untreated wood.
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2.2 Investigation and Enforcement History

Due to reports of oil observed on the beach, EPA began investigating the property in 1971. In
1984, EPA issued an order requiring the Wyckoff Company (renamed Pacific Sound Resources -
after operations ceased in 1988) to conduct environmental investigations. Data collected at the"
time revealed the presence of significant soil and groundwater contamination. Numerous other
investigations were conducted at this site prior to initiation of the RIFS. The Wyckoff
Company, EPA, the Washington Department of Ecology (Ecology), and the National Oceanic
and Atmospheric Administration (NOAA) all investigated other aspects of the site in the early to
mid-1980s under regulatory authority other than Comprehensive Environmental Response
Compensation and Liability Act (CERCLA) authority. While work was conducted under
Resource Recovery and Conservation Act (RCRA) authority, the site was not considered a
treatment, storage and disposal facility (TSDF).

The site, including Eagle Harbor, the wood-treating facility, and other sources of contamination
to Eagle Harbor, was listed on the Superfund National Priorities List (NPL) in July 1987. In
July 1988, the Wyckoff Company was ordered by EPA to install groundwater extraction wells
and a groundwater treatment plant in an effort to halt continuing release of wood-treating
comammants to Eagle Harbor.

A settlement with the Wyckoff Company was embodied in a Consent Decree entered in Federal
District Cou:t in August 1994. The Decree créates the PSR Environmental Trust into which the
heirs of the Wyckoif Company founders, owners and operators placed all ownership rights and
shares in the Company to allow the Trust to maximize liquidation of all company assets,

-~ including nonwood- -treating holdings, for the benefit of the environment.. The beneficiaries of the
Trust are the United States Department of Interior, National Oceanic and Atmospheric . e
' Admmlstratlon (NOAA) of the. Department of Commerce and the Suquamish and Muckleshoot -
. Tribes, as Natural Resource Trustees, as well as EPA (the Superfund trust fund) for e L
reimbursement of CERCLA remedial costs. A memorandum of agreement was entered into by :
the beneficiaries of the Trust to ensure that settlement proceeds would be applied toward both
environmental response and natural resource restoration goals.

The groundwater pump-and-treat systems were put online in 1990. In November 1993, based on
an agreement with Wyckoff/PSR principals (see above), EPA assumed control of the site and
operation of the systems and discovered that both the treatment plant and extraction systems were
in a state of disrepair. Nine new extraction wells were then installed to replace the original seven
and a variety of operational and process improvements were made to the treatment system.

The systems have been effective in recovering modest amounts of oily creosote in the form of
non-aqueous phase liquid, or NAPL, and in helping to control the migration of contaminants
from the groundwater to the Harbor. The extracted groundwater contaminated with elevated
levels of polynuclear aromatic hydrocarbons (PAHs) and pentachlorophenol (PCP) is treated at
the plant so it can be safely discharged through an outfall to Puget Sound. As of January 2000,




the groundwater extraction and treatment system has recovered approximately 88,700 gallons of
NAPL (out of approximately 1 million gallons estimated to be present at the site), and treated
over 316 million gallons of contaminated groundwater from the upper-aquifer underlying the
Former Process Area. Currently, however NAPL seeps are still moving out into the marine
environment. : ,

~ Other actions already taken to deal with the contamination include demolition-and removal of
the buildings, structures, above ground and underground storage tanks, underground foundations
and piping, and the removal of asbestos, sludge, and some heavily contaminated soil.

2.3  History of Cleanup Actions at the Soil and Groundwater OUs

~ In September 1994, EPA issued an interim ROD for groundwater which included the following
elements:

*  Replacement of the existing treatment plant. The design of a 'new treatment plant
began in late 1996 and was completed in July 1998, but the plant was not
constructed pendmg a final decision regarding the Groundwater OU remedy

~+  Evaluation, maintenance, and upgrade of the existing extraction system/hydraulxc
barrier operations. These activities have been completed.

. Evaluation of the performance of the existing extraction system and installation of a
physical barrier, if needed. Because of continued releases to Eagle Harbor and
Puget Sound despite ongoing pumping, a slurry wall was proposed as the most
* appropriate kind of barrier. The designs were put on hold, however pendmg a ﬁnal
decrsron regardmg the Groundwater OU remedy DR :

e _Sealmg of on-site watersupply wells. Th_ese actlvmes have been completed.'

. In November 1997, EPA issued a “final” Proposed Plan for cleanup of soil and groundwater.

The components of this proposed plan included: (1) cap the contaminated soil in the “flat” area -
of the property, (2) excavate contaminated soil from a small area in the hillside portion of the
property, and place it in the flat area of the soil cap, (3) implement institutional controls, and (4)

" monitor groundwater outside the slurry wall to confirm that contaminants will not cause risks and
deterrmne whether further action is needed.

At the time this contain_ment strategy was proposed, no other technologies promised to provide a
more effective remediation to sites containing dense non-aqueous phase liquids (DNAPL).
Unfortunately, the containment strategy has no defined endpoint. The pump-and-treat system

- would have to be operated and maintained in perpetuity, and replaced every 30 years, in order to
maintain the integrity of the containment option and prevent migration of contaminants into
Eagle Harbor, or unless an effective and cost-effective treatment technology could be employed.
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The projected long-term costs associated with the containment strategy could exceed a hundred
millions dollars. These costs were of concern to the Department of Ecology.

Since the original proposal of the containment option, thermal remediation technologies have
developed rapidly. Favorable results from thermal remediation of a former wood-treatment site -
similar to Wyckoff, located in Visalia, California, prompted EPA to delay selection of a final
cleanup remedy to further evaluate thermal technologies for possible application at Wyckoff.

In late 1998, EPA Region 10 and the Technology Innovation Office at EPA Headquarters
assembled a group of prominent researchers and industry experts in the field of thermal
remediation of NAPL contamination, to provide oversight and consultation for the thermal
technologies evaluation at the Wyckoff site. This group has become known as the In-Situ -
Thermal Technologies Advisory Panel, or ITTAP. EPA met with ITTAP members several times
in 1999 to discuss and obtain expert feedback regarding the effectiveness, feasibility, and
implementability of thermal remediation. Based on the results of various studies, site
demonstrations, and the results of the Wyckoff laboratory studies, the ITTAP fully supports usmg
- thermal technologres at this site to remove the contamination.

In September 1999, EPA issued a second Proposed Plan for the Wyckoff Soil and Groundwater.

* OUs.- That Proposed Plan replaced the November-1997 Proposed Plan and presented achange in
the cleanup strategy. In that plan, EPA’s preferred remedy (now the selected cleanup remedy)
focused on an innovative thermal technology, called steam injection (and if necessary, electrical
resistance heating) to actively remove contaminants from the site’s soil and groundwater. The .
pilot study that will be conducted at Wyckoff is of national interest az‘d wrll provrde valuable

, mformatlon that can be used at many other sites. - DR :

3 ‘ COMMUNITY PARTICIPATION

A 30- day publrc comment penod was held for the November 1997 Proposed Plan (see above)
from November 20 to December 20, 1997.

- The RVFS report for the Soil and Groundwater operable units of the Wyckoff/Eagle Harbor
Superfund site was made available to the public in October 1997 and the Focused Feasibility
Study and second Proposed Plan were made available for public review in September 1999.
These documents can be found in the Administrative Record file and the information repository

‘maintained at the EPA Records Center in Region 10 and at the Bainbridge Island Public Library.
The notice of the availability of the Proposed Plan was published in the Daily Journal of '

~ Commerce, the Bremerton Sun the Bainbridge Island Review, and the Seattle Times at the end

of September 1999.

A public comment period for tbe Proposed Plan was held from October 4 to November 2, 1999.
An extension to the public comment period was requested. As a result, it was extended to
December 2, 1999. In addition, an Availability Session and Public Meeting were held on




October 21, 1999. The purpose of the Availability Session was to provide an informal
opportunity for community members to meet with prbject representatives. The purpose of the
Public Meeting was to present the Proposed Plan to a broader community audience than those
that had already been involved at the site and to take formal public comments. At this meeting,
representatives from EPA answered questions about problems at the site and the remedial

- alternatives. EPA’s response to the comments received during this period is included in the
Responsiveness Summary, which is part of this Record of Decision.

The Association of Bainbridge Communities (ABC) is a citizen’s group representing residents
from all parts of Bainbridge Island. During over fifteen years of its existence, ABC has
continually stressed publicizing issues that deal with the environment on the island. ABC has
published a quarterly newsletter called Scotch Broom since 1980. This newsletter contains
articles informing Bairibridge citizens about land-use and environmental issues on Bainbridge
Island. To promote local citizen involvement in decision-making at the Wyckoff/Eagle Harbor
site, EPA awarded $50,000 to ABC under the Technical Assistance Grant (TAG) program in

1988. An additional $50,000 was awarded in 1993. Another $25,000 has been awarded recently.

ABC members, as well as other Bainbridge Island citizens, remain active and informed about all
aspects of site cleanup activities. :
Local public interest in this site is very high. Community input is vital to the success of this
project, and EPA seeks broad public involvement throughout the process. ‘Other EPA
community involvement initiatives include preparing fact sheets and press releases to keep the
community informed, offering opportunities for direct public input at critical junctures, meeting
~with individuals and groups on a regular basis and/or as requested, and generally being
: responsrve to questlons suggestlons and 1ssues ralsed by members of the publrc

SCOPE AND ROLE OF OPERABLE UNITS

As w1th many Superfund srtes the problems at the Wyckoff/Eagle Harbor 31te are complex As a
result, EPA has organized the work into four operable units (OUs) (Frgure 1):

. Operable Unit 1: The East Harbor OU (PAH contammated subtidal and
: 0 _ _ intertidal sediments in Eagle Harbor)

. Operable Unit 2: | ‘The Wyckoff Soil OU (PAH, PCP, and dioxins/furans
- : contaminated unsaturated sorl)

* - Operable Unit 3: The West Harbor OU (metals, primarily mercury,
contaminated subtidal and intertidal sediments in Eagle
Harbor, and upland sources)

. ‘Operable Unit 4: The Wyckoff Groundwater OU (the _saturated soil and
groundwater beneath the Soil OU)
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Remedies have already been selected for the West and East Harbor portions of the
Wyckoff/Eagle Harbor Superfund Site in RODs dated September 1992 (amended in December =

© . 1995) and September 1994, respectively. These remedies are not included in this Record of

Decision. Caps have been placed over contaminated marine sediments in both areas, heavily .
contaminated sediments were removed from the West Harbor, and monitoring mechanisms are in
place. As stated in the September 1994 ROD, additional capping will be required in the East '
Harbor after source control at the Wyckoff site has been implemented. Source control, or control
of ongoing migration of contaminarnts with groundwater at the Wyckoff site, is necessary to
prevent recontamination of the East Harbor cap. ’ -

This Soil and Groundwater OU ROD contains the final cleanup actions for this site. ThlS ROD
does two things:

e Presents the final selected remedy for cleanup of beth operable units.

*» - . Explains how the selected cleanup remedy will protect human health and the environment
by removing NAPL sources, reducing exposure, controlling contaminant releases, and
protecting potential drinking water sources and aquatic resources in Eagle Harbor.

5. SITE 'CH:ARA'CT_ERISTICS

This section summarizes information obtained as part of the Remedial Investigation/Feasibility

Study (RI/FS) activities at the Soil and Groundwater OUs. It includes a description of the

conceptual site model on which all investigations, the risk assessment, and response actions are

* ‘based. In addition, this section presents sources of contammatlon samplmg strategres and ’
‘documented types of contamrnanon : : :

s Site Geology_ a

Figure 2 illustrates the relationship between the different components of the Soil OU and the
Groundwater OU. The site geology can be characterized as:

. The vadose (or unsaturated) zone soil

. The unconfined upper aquifer

. The low-permeability confining layer or aqurtard
~+  The semi-confined lower aquifer

. The deep aquifers

The vadose (unsaturated) zone immediately below the surface of the Wyckoff Soil OUisS5to 10
feet thick and consists of fill and natrve materials composed of discontinuous silt and fine sand
layers '

The unconfined upper aquifer underlying the vadose zone soil is composed of fill and native

<
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materials from 5 to 10 feet in thickness, overlying marine sand containing small amounts of
-interbedded gravel, silt. and clay. This marine sand layer extends down another 5 to 70 feet
- below ground surface. The depth to water is strongly influenced by the tides. The maximum
elevation of the water level within this aquifer defines the upper boundary of the Groundwater
Ou. .

_ Separating the upper aquifer from the lower semi-confined aquifer is a relatively impermeable

- hard layer of marine silt and glacial till, also called the aquitard. The aquitard underlies all of the
Former Process Area at the Wyckoff property. The top of this aquitard extends from near ground
surface in the south-central part of the site to approximately 75 feet bgs along the northern
- portion of the site. Based on numerous field explorations during the RI and the Corps of
Engineers exploratory drilling events in 1997 and 1999, it appears that the aquitard is continuous
throughout the site. Its thickness ranges from 10 to 40 feet, with the thinnest.area (10 feet) '
locallzed near the northeast corner of the site. :

Underlying the aquitard is a semi-confined lower aquifer, which consists primarily of sand, with
small amounts of silt, clay, and gravel. The lower boundary of this aquifer has not been
completely determined, however, it is believed that this aquifer ends at approximately 200 feet
bgs. Also, limited data from deeper well logs at the property indicate that there are at least two
additional clay layers that may act as confining units between this semi-confined aquxfer and By
even deeper aquxfers ' o '

The deep aquifers are located from approximately 200 to 1,500 feet bgs. These aquifers are
potable and were used in the past by the Wyckoff Company to provide water for on-site
~operations with excess sent to nearby residents to be used for drinking water purposes. Dueto . .~ -
environmental concerns that these water production wells may introduce contaminants to the
deep aquifer systems EPA scaled and abandoned. them In 1995 as part of the Intenm e .
-Groundwater action (see Sectlon 2.3, above) EEERIN S I S e

5.2  Conceptual Site Model

The conceptual site model depicting contaminant migration for the Soil and Groundwater
-Operable Units of the Wyckoff facility is presented in Figure 3. The primary source of
contamination was the daily operation of the wood-treating facility including leaks, spills, and
other releases of wood-treating contaminants into the ground and storage of wood-treatment
products.

As the spills and leaks occurred, the contaminants moved as a mobile NAPL phase in the vadose
zone, adsorbing onto soil, volatilizing into soil gas, and dissolving into pore water. Except for
~ the volatilization pathway, similar partitioning occurs below the water table. PAHs comprise a
* large portion of the NAPL and many of the PAHs exhibit very low aqueous solubilities and are
strongly adsorbed to particulate surfaces. Volatilization is a dominant release mechanism for the
lower-molecular-weigh PAHs with higher vapor pressures. Mobile NAF L migrates downward
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through the vadose zone until it reaches the water table. Phase separation occurs when NAPL
encounters the water table, and light non-aqueous phase liquid (LNAPL) and dense non-agqueous
phase llqu1d (DNAPL) continue to migrate along multrple pathways

«  LNAPL accumulates at the water-table surface and continues to migrate laterally eventually
emerging as mtertldal seeps in Eagle Harbor and Puget Sound.

« DNAPL continues migrating downward. 'Lateral movement may occur through high-
‘permeability gravel and cobble zones, or durmg temporary accumulation on fine-grained
layers in the aquifer.

+ In shoreline areas, downward migration of some DNAPL may be slowed or halted as 1t
encounters brackish groundwater with approximately the same densny

* Along the northwest shoreline, DNAPL appears to be perched on clay and silt beds within the
' upper aquifer, and has been observed to move laterally through the bulkheads, discharging
into the Log Rafting Area (Figure 4). This discharge appears to have been occurring for
several decades, contemporaneously with sedimentation; the result is several feet of NAPL-
saturated harbor-bottom sediments in the Log Rafting Area. The discharge has been reduced
by the installation of a ninth extraction well in 1998 (PW09).

» DNAPL entered the lagoon which extended from the Log Rafting Area into the Tram
Loading Area, either from the upper aquifer, from surface discharges, or from treated logs
placed in the lagoon. This discharge was apparently contemporaneous with sedimentation

~and fillmg, resultmg in as much as 10 feet of NAPL—saturated soxl at the bottom of the old
lagoon now covered with clay ﬁll : :

Ces Most _of-the DNAPL‘r_nigrates;downWard through the upper aquifer until it encounters the R
' relatively low-permeability aquitard layer. The aquitard layer dips toward the north and east.
The DNAPL builds up above the aquitard, forming large accumulations in depressions in the
aquitard, and generally migrating down-dip toward Eagle Harbor. '

. Small amounts of the DNAPL contmue to migrate farther downward into fractures or sandy
zones in the aquitard. Data from the current explorations indicate that continued downward
migration of DNAPL occurs primarily in the central portion of the site (near the vicinity of

- . well CW12, Figure 5), where the aquitard contains numerous sand beds and lenses.

* . Based on the data collected to date, it appears that NAPL has not reached the lower aq'uifer.
NAPL undergoes dissolution as it encounters groundwater in the upper aquifer, resulting in
dissolved contamination. The aqueous-phase contaminants are then transported with the

groundwater flow, laterally toward Eagle Harbor. Downward advective transport of dissolved
contaminants ilirough the aqtntard is unlikely under natural conditions, since the hydraulic head
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is higher in the lower aquifer than in the upper aquifer.
Transpon of contaminants into the lower aquifer may occur through the following mechanisms:
* Small amounts of DNAPL seepage through fractures and sand zones in the aquitard.

* Transport by molecular diffusion from DNAPL-contaminated zones near the base of the
aquitard.

* Leakage as aresult of early dnllmg activities on the site, whlch may have provided conduits
through the aquitard. In 1995, EPA properly sealed twelve old wells. These wells were
industrial water supply wells, monitoring wells, groundwater/contammant extractlon wells
and two deep dnnkmg water supply wells.

: Dlssolved contaminants in the lower aquifer are carried by groundwater flow toward discharge
areas deep in Eagle Harbor and Puget Sound. However, due to the long transport distances
involved, it is likely that any contamination in the lower aquifer will be removed by sorption and
decay before discharge to the surface waters.

5.3  Soil Operable Unit

The overall Wyckoff property occupies approximately 57 acres. About 18 acres are in the Soil - W
Operable Unit, including the 8 acres of the Former Process Area. Approximately 0.8 mile of
shoreline has been extended and filled at least twice during past reconstructions of the property.
The average ground surface elevation is approximately 10 feet above mean sea level. A tree- -
covered bluff defines the southern boundary of the Soil OU and extends toward the 1sland' '

' interior to an elevation exceeding 200 feet.. "The Soil OU includes near-surface (0 to 4 feet bgs)

© and subsurface vadose zone soil (5 to 7 feet bgs), consisting of fill and native materials, .. -

- extending to the maximum elevation of the water table which is approxxmately 5 to 10 feet
below ground surface (bgs).

The Soil OU is divided into three components, the Log Storage/Peeler Area, the Former Process
Area, and Well CWO1 Area (Figure 2). There is widespread near-surface and subsurface soil
contamination in these areas, with very elevated levels of contamination in the Former Process
Area. The contaminants of concern (COCs) in soil are nine PAHs (benzo(a)anthracene,
benzo(a)pyrene, benzo(b&k)fluoranthene, chrysene, dibenz(a,h)anthracene, indeno(1,2,3-
cd)pyrene, benzo(b)fluoranthene, benzo(k)fluoranthene, and naphthalene) pentachlorophenol
and dioxins/furans. :

. During the remedial investigation (RI), a total of 238 near-surface samples and 228 subsurface .
samples were collected from a grid across the Former Process Area and Log Storage/Peeler Area.
Tables 1 and 2 summarize the chemlcals detected in the near-surface and subsurface in these
areas, respectively.
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During the RI, one near-surface and one subsurface soil sample were collected in fill materials
during drilling for installation of well CWO1, which is located south of the Soil OU boundary
(Figure 2). Sevenadditional near-surface samples were collected from 2-foot trenches excavated
in the vicinity of CWO01. Three of these samples were collected in fill materials and the other
four were collected in native vadose zone soil beyond the ﬁll Table 3 summarizes the detected
chemicals in the v1c1mty of Well CWO0I Area.

5.4 Groundwater Operable Unit

’I‘he Groundwater Operable Unit includes the soil and groundwater in the saturated zone beneath

the Soil Operable Unit (Figure 2). The Groundwater OU is coniposed of two water-bearing
zones separated by a layer of low-permeability material, called the aquitard. These water-bearing
‘zones (i.e., the upper and lower aquifers) consist of sand and gravel with variable amounts of silt.
The aquitard is comprised of stiff marine silt and dense to hard glacial material. The aquitard is

. continuous throughout the site, but its thickness varies from 10 feet to 40 feet. The aquitard is
generally very thick across the site with the thinnest area (10 feet) locahzed near the northeast
corner of the site.

In the development of cleanup altematives the GroundWater OU was divided into three areas:
the upper aquifer beneath the Former Process Area, the upper aqulfer beneath tue Former Log .
‘Storage Peeler Area, and the lower aquifer (Figure 2). :

This remedy selection frocesr and ROD specifically focus on the Soil OU and the upper |
‘aquifer beneath the Former Process Area (a portion of the Groundwater OU). EPA will

monitor for decreasing trends in the other Groundwater OU components, which have only | low o

levels.or no. contammatwn, to ensure that they do not pose a nsk to human health or the R
‘environment, : : - : e

~In general groundwater in the upper aquifer flows from the southern poruon of the property
north toward Eagle Harbor and Puget Sound where it discharges into the intertidal zone. Flow
toward Eagle Harbor and Puget Sound increases during low tide because of greater elevation
differences between the groundwater and the marine water. Groundwater and NAPL discharge is

especially evident at low tide in the form of intertidal seeps (Figure 6). Subtidal dnscharge have .

also been observed in the Log Rafting Area (Figure 4).

- The movement of upper aquifer groundwater is inﬂuenced and complicated by a number of
factors including the complex and laterally discontinuous nature of the sediments and their -
widely varying hydraulic properties; surface water interactions such as the tidal influences that
are experienced site-wide; seasonal and climatic influences; and the operation of the ex1stmg

* pump-and-treat system, whichis operated 24 hours per day.

Light non-aquedus phase liquid (LNAPL) “pools” have been located in the upper aquifer beneath

the Former Process Area at maximum thicknesses up to 13 feet. Dense non-aqueous phase liquid.
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(DNAPL) “pools” have been measured at maximum thicknesses up to 14 feet. Seeps of NAPL
into the intertidal area have been observed along the eastern and northern shoreline. The seeps

- appear to coincide with observations of LNAPL in groundwater on-site. ' DNAPL pools have
been observed (and periodically removed by divers) on the harbor floor in the Log Rafting Area’
west of the large dock (former West Dock). L- and DNAPL are present everywhere in the upper
aquifer groundwater within the Former Process Area, as well as in the intertidal areas (Figure 7).

Data from the Remedial Investigation (June 1997) and subsequent investigations by the U.S.
Army Corps of Engmeers indicate that there are approximately 1 million gallons of NAPL in the
upper aquifer of the Former Process Area. As Figure 6 indicates, NAPL is flowing horrzontally
beyond the property boundaries into Eagle Harbor. The low-permeability layer (aquitard) helps
to minimize the downward vertical migration of DNAPL to the lower aquifer.

The contaminants of primary concern in the upper-aquifer groundwater are thirteen polynuclear
aromatic hydrocarbons (PAHs), pentachlorophenol (PCP), and droxms/furans  which are present
in the groundwater in the form of mobile NAPL, dissolved constituents, and residual NAPL held
in soil pore spaces. Volatile organics and base/neutral and acid extractables (BNAs) are also
present in the groundwater however, for purposes of cleanup, they are assumed to be co-located
with the PAHs. - :

During the RI field investigation, samples of upper-aquifer groundwater were collected from 29
wells (Figure 5). During the 1995 Supplemental RI field investigation, samples of upper-aquifer
groundwater were collected from 11 wells (6 of which were newly installed; also see Figure 5).
Field efforts focused on collecting groundwater samples with minimal amounts of NAPL present
. in order to analyze dissolved-phase concentrations of contaminants. Table 4 summanzes the
= detected chemicals in the upper-aqurfer groundwater SR : : .

R

: '-_Dunng the 1994 ﬁeld mvestlgatlon samples of lower—aqurfer groundwater were collected from

‘ ~ five wells (CW01, CW02, CW05, MWC20, and EWCI1; Figure 5). During the 1995 field

investigation, samples of lower-aquifer groundwater were collected from the same five wells plus
three additional wells installed as part of the 1995 investigation (CW09, CW12, and CW15).
Table 5 summarizes the detected chemicals in the lower-aquifer groundwater. It has recently
been discovered that CW 12 was mistakenly screened in a sandy zone within the aquitard instead
of the lower aquifer. As a result, the data from this well is not representative of the lower .
aquifer.

The NAPL present at the Wyckoff OUs consists mostly of a mixture of creosote,
pentachlorophenol, and/or aromatic carrier oils: Creosote was used by itself in the early years of
wood-treatment production. Later, it was mixed with aromatic carrier oils to obtain deeper
penetration of preservative in the wood. Beginning in 1957, pentachlorophenol became

' Dioxins/furans were detected in the NAPL samples, but not in the dissolved-phase
~ groundwater.
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*. Advisory Committee to make zoning recommendations to the Bambndge Island City Council.

- 'recommendatxons for zoning the area. The recommendations below were based on the | N

commercially available for wood-preserving operations and-was mixed with aromatic carrier oils.

Tables 6 and 7 summarize the LNAPL and DNAPL analytical data collected from eight wells,
respectively. The compounds detected in NAPL are consistent with the products that were
historically used during operations of the property. PAHs are present in both creosote and in
aromatic carrier oils. The variations in contaminant concentrations in the NAPL may result from
differences in the grade of raw material (i.e., creosote or pentachlorophenol) used in wood-

* preserving processes over the years, or from differences in sampling and analytical protocols.

6. CURRENT AND POTENTIAL FUTURE SITE AND RESOURCE USES
6.1 Current Land Use
~ Wood treating operations at the site ceased in 1988. By October 1997, EPA had removed all

structures and burldlngs at the site. The only actrvrty currently at the site is the existing pump-
and-treat system : :

The e_xisting zoning of the Wyckoff property is Water-Dependent Industrial. . Uses under the
current zoning may include retail commercial, indoor entertainment, cultural and government
facilities, associated parking, agriculture, boatyards, marine sales and repair.

6.2 Reasonably Anticipated Future Land Uses -

For purposes of cleartup, the City of Bainbridge Island made recomnie..datrbns regarding likely
future land use designations. In June 1995, Mayor Janet West appointed the Wyckoff Zoning

- The Committee’s mission: was to conduct preliminary research for the city and create

assumptions that the contamination would be contained in-place, i.e., the contarmnated
~ groundwater would be contained using a slurry wall and the contaminated soil would be capped.

At this time, EPA is planning a more aggressive cleanup of the soil and groundwater. It is
_possible that there will be flexibility in future land uses based on the cleanup that may be
achieved, mcludmg but not limited to, residential use for large portlons of the Wyckoff property.

~ The Bainbridge Island Zomng Advrsory Committee recommendations were:

' Resrdentlal Use in the Hnllsrde Area (Approxrmately 39 acres)
Single family and multi-family residential.

Mixed-Use Water-Demndent/W ater-Related Commercral in the Log Storage/Peeler Area
(Approximately 10 acres)

Water related commercial uses including marina, boatyard with haul- out facrhty, marine sales
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and repair, marine related sales, and restaurants. Emphasis is on water-dependent uses.

Open Space Recreational Uses in the Former Process Area (Approximately 8 acres)
Limited to public recreational uses including vegetated areas, pedestrian/bike trails,

playgrounds, restroom facilities, recreational shelters, parking and potential museum
structure.

6.3  Reasonably Anticipated Future Resource Uses

Much of the anﬁcipated future resource uses will be determined by the mitigation plan for the
site. Currently, the shoreline is supported by riprap and failing bulkhead. The condition.of the
shoreline is very important to Federal, State, and Tribal Agencies, as well as the City of
Bainbridge Island and its community. EPA has been and will continue to coordinate closely with
these entities to develop an acceptable mitigation plan for the sheet pile wall, and to address
future land use and resource issues. Mitigation will be required because sections of the sheet pile
wall will be constructed offshore, resulting in loss of habitat. The mitigation plan likely will
modify large parts of the western shoreline to create a gently sloping beach that will significantly -
enhance the habitat and ecosystem at the Wyckoff site (see Section 12.3, below). As part of the
mitigation effort, EPA will also develop protective measures to suppon and protect functions:of
nearshore habxtat - : -

6.4 Groundwater Classification and Basis

Both Class II and Class III groundwater exist at Wyckoff (Asee Frgure 8). Class III groundwater .
occurs where saltwater intrusion raises total dissolved solids (TDS) concentrations above 10 OOOj .

o ) mg/L Class II groundwater occurs above and upgradlent of the 10 OOO mg/L boundary

"'-;'_"‘641 UpperAquer -

o s

Groundwater in the upper aquifer underneath the Former Process Area is not currently extracted
for potable, agricultural, or industrial purposes, due to saltwater intrusion caused by tidal
flushing. High salinity levels are anticipated to remain in the future. The Washington State
Department of Ecology has determined the upper aquifer groundwater in the Former Process
Area to be non-potable because it is significantly affected by salinity and will not be used as a
future source of drinking water. The assignment of Class III to the upper aquifer groundwater -
beneath the Former Process Area is consrstent with EPA’s definition of a potential source of
drinking water.

The upper aquifer beneath the Former Log Storage Peeler Area does not serve as a current source
of drinking water. However, this aquifer could potentially be potable (Class Il B groundwater).
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6.4.2 Lower and Deeb Aquifers

The upper groundwater aquifer is separated from the lower aquifer by a low-permeability léyer‘
(aquitard). Data gathered during the remedial investigation and during exploratory drilling by the
U.S. Army Corps of Engineers indicate that the low-permeability layer is.continuous with
thickness ranging from 10 to 40 feet in various locations. Groundwater in the lower aquifer
(approximately 80 to 200 feet below ground surface) is considered potable (Class II B
groundwater) although this aqutfer has never been used for drinking water on this property

Addrtlonally, there are deep confined aquifers that are located from approxrmately 200 feet to
1,500 feet or more below ground surface. These aquifers are also potable (Class I A

- groundwater) and were used in the past by the Wyckoff Company to provide water for on-site
operations with excess sent to nearby residents on Rockaway Beach to be used for drinking water
purposes. EPA sealed and abandoned two deep drinking water wells (located at 500 feet and 800
feet bgs) in 1995 due to concerns that they could provide conduxts for migration of contaminants
to the deep aquifers.

6.5 - Curren_t Groundwater Use

Two community drinking-water supply systems are located in the immediate vicinity of the
Wyckoff property: the Bill Point Wells and the South Eagle Harbor Supply Well. The Bill Point
Wells are located upgradient cn the hillside south of the Wyckoff property; drinking water is
obtained from four wells that are each completed at depths of 150 to 160 feet below ground
surface (bgs). Quarterly sampling was conducted from 1988 to 1994 at these wells to determine
-~ if they were impacted by the Wyckoff operations. An assessment of the analytical results
 indicated that some extremely low.levels of organics existed in these wells, however, :
concentrations were extremely low, and in most cases several orders of magnitude below the

"...__most stringent drinking water levels. - Several i inorganic. chexmcals (metals) have also been

_detected. However, metals have not been used at the Wyckoff facility as part of wood—preservmg
operations. Furthermore, the Bill Point wells are also located upgradient of the contamination at
Wyckoff, and there is no interconnection between the Bill Point aquifers and the aquifers beneath
the Wyckoff site. Therefore, EPA ceased the sampling program in 1994. The South Eagle
Harbor Supply Well is located about one-half mile west of the Wyckoff property and is
completed at a depth of approximately 600 feet bgs. This well was constructed to provxde a
replacement water supply for the Rockaway Beach community. -

7. SUMMARY OF SITE RISKS
71 Summary of Human Health Risk Assessment
A Human Health Risk Assessment (HHRA) was conducted to evaluate the potential human |

health risks that presented at the Soil and Groundwater OUs if no remedial action is performed.
The risk assessment identified and characterized the toxicity of chemicals of potential concern,
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the possible exposuré pathways, the potential human receptors, and the possible human 'health
risks at Wyckoff. This section of the ROD summarizes results of the baseline risk assessment for -
both the Soil and Groundwater OUs and adjacent mtemdal sediments. :

The potential human health risks associated with the Soil and Groundwater GUs were
characterized by estimating the risk on a sample-specific basis rather than an area-wide
evaluation. This approach allowed for evaluation of both spatial variability and distribution of
the risk associated with contaminants of primary concern throughout Wyckoff. The benefit of
this approach is that it assists in delineating specific areas requiring remedial action based on
potential human health risk. Contaminants of primary concern carried forward in the risk
assessment included each chemical detected in at least one sample from each medium analyzed
in the Soil and Groundwater OUs if an EPA-derived toxicity value was available. The classes of
compounds representing chemicals of primary concern, along with minimum, maximum and
average detected concentrations in each medium, are presented in Tables 1 through 7. Chemicals
without an EPA derived toxicity value were evaluated qualitatively for overall risk contribution.
Only sample results that met all validation requirements were used in the risk assessment.

Individuals who are potentially exposed by direct contact to contaminants include treépassers

and health and safety trained workers. Potential exposure scenarios also include future residents. -
Only the residential exposure scenario was evaluated in the baseline HHRA; this scenario was

“selected because it is the most conservative and represents the highest potential future land use

for large portions of the Wyckoff property. Under this conservative scenario, future residents
could become exposed through the ingestion of near-surface, 0-3 inches below ground surface
(bgs), and sub-surtace (5-7 feet bgs) contaminated soil. The upper aquxfer south and west of the

. Former Process Area (i.e., the upper aqu1fer underlying the Former Log Storage/Peeler Area) and - '
the lower aquifer groundwater are assumed to be potential sources of drinking water.
- Consequently, future residential exposures through-ingestion ‘of contaminated- groundwater and ’
~ - inhalation of volatile organic compounds released from groundwater were also evaluated:

Samples collected from the upper aquifer groundwater beneath the Former Process have been
classified as non-potable and were excluded from the risk assessment. .

‘An evaluation of the potential human health risk associated with intertidal and subtidal

- sediments, surface water, and aquatic life next to the Wyckoff site is also summarized below.
For the exposure pathways considered, EPA’s default exposure parameters were used. Both
reasonable maximum and average exposure cases were calculated. Exposure point
concentrations for soil and groundwater ingestion were based on the actual concentrations
measured in each sample. For groundwater inhalation, a default volatilization factor was
assumed. Exposure point concentrations and intake levels were assumed to be constant over the
duration of exposure in order to calculate noncancer health impacts and cancer risk.

Risks were evaluated for cancer-causing and noncancer-causing (toxic) effects. The NCP defines
the acceptable risk range for Superfund sites as excess lifetime cancer risks ranging from 1 in
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10,000 (1x10*) to I in 1,000,000 (1x10®). This risk level means that an individual could face a 1
in 10,000 or 1 in 1 million chance of developing cancer because of exposure to contaminants
beyond those cancers expected from other causes. Noncancer effects were evaluated by
calculating the ratio between the estimated intake of a contaminant and its corresponding
reference dose (the intake level at which no adverse health effects are expected to occur). If this
ratio, called a hazard index, is less than 1, noncancer health effects are not expected at the site. A
hazard index greater than 1 is an indication that toxic effects may oczur, especially in sensitive
subpopulations, but is not a mathematical prediction of the severity or incidence of the effects.

. Based on Reasonable Maximum Exposure (RME) assumptions, the estimated excess cancer risk
to future residents from the ingestion of surface or near-surface soil exceeded 10* at 35 of the
253 sample locations. These samples, collected from a systematic grid encompassing the entire -
18 acres of the Soil QU, represent approximately 120,000 square feet (about 15%) of the Soil OU
area. Most of the samples associated with a higher estimated excess cancer risk were limited to
the Former Process Area. Exposure through ingestion of surface or near-surface soil was
estimated to cause an excess cancer risk of 10~ in approximately 300,000 square feet (about
37%)of the Soil OU. Samples with contaminant concentrations associated with this level of risk
were collected in the Former Process Area and, from isolated areas along the southern boundary
of the Soil OU, south of the Former Process Area and extending toward the western Sou OU
boundary. : -

Comammant concentrations in soil samples representing approximately 370,000 sduare feet
(about 46%) of the Soil OU result in an excess cancer risk of 10°. This excess cancer risk is
also associated with samples collected in the Former Process Area, with isolated areas

- throughout the southern and western portions of the Soil OU. All of the surface or near-surface

- soils with a Hazard Quotient greater than 1 are. already assocnated with samples w1th a RME

- cancer nsk greater than 105 - ‘ SRR

The primary contnbutor to cancer risk through soil ingestion by future residents is .
benzo(a)pyrene, a carcinogenic PAH. The remaining carcinogenic high molecular weight PAHs,
or HPAHs, PCP, and dioxins make up the rest. The primary contributor to non-cancer risk is

- naphthalene with a calculated HQ of 22.8.- Table 8 summarizes the RME concentrations and
estimated risk values for major risk drivers in the Soil OU.

In the upper-aquifer groundwater south and west of the Former Process Area, the excess cancer
risk from ingestion of groundwater by future residents, based on RME from detected chemicals,
ranges from 5x107 to 4x10*, with the higher values more closely associated near the Former
Process Area. In general, the primary contributors to cancer risk in groundwater are
benzo(a)pyrene benzo(a)anthracene, benzo(b)fluoranthene, and benzo(b)anthracene. Similar to
the soil ingestion exposure scenario, exceedances of the non-cancer hazard index of 1 are
associated with locations of higher cancer risk. Contributors to non-cancer risk in upper aquifer
groundwater include naphthalene (HQ=89), dibenzofuran (HQ=95.5), and Aroclor 1254
(HQ=5.75). Table 9 summarizes the RME concentrations and estimated risk values for major

_ | :
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risk drivérs in the Groundwater OU. ' -

Below are tables with the different exposure assumptions used in the éverage and RME
calculations that are responsible for the different risk characterization values in Tables 10 and 11.

Exposure Assumptions for.Residential Soil Ingestion

Exposure Body Average Time Average Exposure Exposure Ingestion

ID -Weight Carcinogenic Time Frequency Duration Rate
(kg) (yr) Noncancer _(day/yr) v \(yr) (mg/day)
o) _
RME a 70 30 350 . a a
~_Average | - 70 70 9 275 9 100

a  The ingestion rate for RME exposure is actually an "ingestion factor”, which combines exposure duration and
ingestion rate using the following equation: o o
IF,/adj (mg-yr/kg-day) = I Jage 1-6 x D, 1-6 + I Jage 7-31 x D,..7-31 .
W, 1-6 ‘ W 7-31
where:
IF,;-adj = age-adjusted soil mgesuon factor (114 mg-yr/kg-day)
W, 1-6 ="average body weight from ages 1-6 (15 kg)
W, 7-31 = average body weight from ages 7-31 (70 kg)
D,zc 1-6 = exposure duration during ages 1-6 (6 yrs)
D, 7-31 = exposure duration during ages 7-31 (24 yrs)
I/age 1-6 = ingestion rate of soil age 1 to 6 (200 mg/day)
L.»/age 7-31 = ingestion rate of soil all other ages (100 mg/day)
Note that the ingestion factor is in units of mg-yr/kg-day, and therefore is not dlrectly comparable to da:ly soil

. mtakc rate in umts of mg/kg-day

.

Exposure Assumptlons for Resndentlal Groundwater Ingestlon - o

S

 Exposure: BOd)’ A Avefﬁgc Time  Average Exposure | Exposure | Ingestion

- ID Weight Carcinogenic Time Frequency Duration Rate
(kg) - Om) ‘| Noncancer _(day/yr) Om " (I/day)

om : ;
RME .70 ' 70 . 30 . 350 30 2
Average 70 70 9 275 9" 1.4

In lower-aquifer groundwater, two of the four wells that were included in the risk assessment
displayed an excess cancer risk of greater than 10”° but lower than 10, However, recent field
investigations revealed that one of those two wells (CW12) was not screened in the lower
aquifer. Consequently, data from this well may be representative of either the upper aquifer or
‘contaminant levels penetrating high permeability zones of the aquitard, but not the lower aquifer.

. The risk assessment completed in 1991 for the Eagle Harbor Operable Unit relied on data from a

1988 sampling of four transects (transect numbers 10, 11, 12, and 13) located in the intortidal
environment adjacent to the Wyckoff property. Chemicals of concern used for the risk
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assessment included three semivolatile organic compounds, 12 polynuclear aromatic

hydrocarbons (PAHSs), two nitrogen-containing aromatic compounds two volatile organic

compounds, and 10 metals. Three exposure scenarios were used to complete the risk assessment |
using the 1988 data set: ingestion of clams, ingestion of mtemdal sediments, and dermal contact ’l‘
with intertidal sediments. ; -

The 1988 Puget Sound Estuary Program (PSEP) study of seafood consumption in Puget Sound A
(Tetra Tech, 1988) provided a high (95th percentile) Puget Sound consumption rate of 95.1 - S
.grams per day of fish. This rate corresponds to 230 servings of 1/3-Ib of fish over the course of a
year. The high rate for shellfish consumption was estimated to be 21.5 g/day, equivalent to a 1/3-
Ib serving a week. (The study estimated that an average consumer eats at most 30 such servmgs
of fish and three such servings of shellfish per year).

Calculated hazard indices for dermal exposure using RME concentrations did not exceed unity.
Cancer risk for dermal contact was not calculated because dermal toxicity values were not
available to quantify risks. The noncancer hazards and cancer risk for mgestxon of clams and
intertidal sediments are summarized in Table 12.

Uncertainties assocnated with the Human Health RlSk Assessment were identified and their -
potential effects evaluated. The major uncertainties that may result in an underestimation of risk
include: (1) the limited characterization data-for the presence of dioxins; (2) the assumption that
chemicals were not detected in a sample are not present at ti:at location; (3) and the fact that
baseline exposures not associated with the Soil and Groundwater OUs are not included within
the risk assessment. Cumulative intake, which includes the intertidal area adjacent to the

' Wyckoff facility, may be higher than estimated. The major uncertainties that may result in -
‘overestimation of nsk include (1) that risk and doses are additive, and (2) the shallow -

: _groundwater from across the site is a potentlal future drinking water source. The maJor i
* uncertainties that may result in either estimation or overestimation of risk is the assumption that
chemical concentrations will be constant over the duration of exposure and the fact that we don’t

’know how toxic all the chemicals present at the site are.

' 7.2 - Summary of Ecological Risk Assessment

The Ecological Risk Assessment addresses the current and future impacts and the potential risks -
to upland ecological receptors posed by contaminants at the Soil OU if no cleanup action is -
taken. The sampling stations evaluated as part of the ecological risk assessment included those
located south of the Former Process Area that did not have exceedances of a human health excess
cancer risk of 10°. The other portions of the Soil OU were not evaluated in this baseline
ecological risk assessment because (1) the near-surface and subsurface soil in these portions of
the OU will be remediated based on human health concerns, so an extensive ecological risk
assessment was not conducted; and (2) most of these portions are located in the Former Process
Area, which has been heavily developed and has little or no suitable habitat for wildlife.




'Ecological management goals for the Soil OU include attainment of soil conditions supportive of
- plants, invertebrates, mammals and birds that use the Soil OU and the reduction of potential
toxicity at the Soil OU. Assessmient endpoints used in the ecological risk assessment focused on
species composition, abundance and productivity of plants, invertebrates, mammals and birds
using the Soil OU. The measures of exposure and effect used to evaluate the assessment
endpoints included concentrations of contaminants in near-surface soil and the responses of
receptor species to those concentrations. Responses were quantitatively evaluated through
comparisons of exposure point concentrations to ecological screening benchmarks (ESBs) and
assessment of the potential bioaccumulation of selected chemicals to ecological receptors.

" Potential ecological risk at the Wyckoff Soil OU was estimated through the calculation of hazard
quotients. Hazard quotients are generated by taking the exposure point concentrations-in near

surface vadose soil for each chemical of potential ecological concern and dividing by the ESB for

selected indicator species. In this assessment, indicator species included crop plants (oats, barley

or lettuce), earthworms, deer mice and American robins. If the hazard quotient for any specific
indicator species exceeds 1, it is recommended by the ecological risk assessment that the areas -
represented by these samples be included for remediation of near-surface soil, additional soil
sampling or completion of soil bioassays.

The primary risk drivers for each receptor were slightly different and a function of the availability
of toxilogical information for each receptor and the difference in sensitivity to chemicals among
plants, invertebrates, mammals and birds. The primary risk drivers for plants included
anthracene, benzo(a)pyrene, benzo(a)anthracene, benzo(g,h,i)perylene, pentachlorophenol and
2,3,4,5-tetrachlorophenol. Primary risk drivers for invertebrates were anthracene,
~ acenaphthylene; benzo(g,h,i)perylene, indeno(1,2 »3-cd)pyrene, fluoranthene and phenanthrene

Benzo(a)pyrene was the only risk driver 1dent1ﬁed for mammals. Benzo(a)pyrene and o
dibenzo(a,h)anthracene were 1dent1ﬁed as the pnmary risk drivers for birds. - Areas represented

i,

by samples with a hazard quotient of greater than 1 generally correspond to the dlscrete areas - .

south of the former Process Area and the Log Storage/Peeler Area identified in the HHRA as
exceedmg the 10 RME cancer risk for human receptors.

Uncertainties associated w1th the baseline ecologlcal risk assessment which may cause risk tobe =

underestimated include: (1) lack of toxicological information for some chemicals and (2)
exclusion of the inhalation and dermal contact exposure pathways for vertebrates. The major
uncertainty factor that may cause overestimation of ecological risk is the inclusion of indicator
species as potential receptors that may or may not actually use the Soil OU.

An ecological assessment of the marine area adjacent to the Soil OU was conducted previously
as part of the Eagle Harbor risk assessment. The human health component of the Eagle Harbor
risk assessment focused on the intertidal zone, where direct human contact was most likely and is
summarized above. The ecological component focused on the subtidal zone because the Eagle
Harbor sediment toxic effects were based almost entirely on subtidal sampling locations. The
complete Eagle Harbor risk assessments can be found in the site’s Administrative Record. These
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~ risk assessments concluded that unacceptable risks existed in the intertidal and subtidal areas for

a wide variety of animals and that these problems were largely a result of releases from the .
' Wyckoff site.

- The assessment of ecological risks associated with subtidal sediments relied on a "triad
approach” which links contamination to specific adverse ecologlcal effects using a
preponderance of field and laboratory evidence. Sediment chemical analysis, laboratory tox1c1ty

- tests (bioassays) and the evaluation of the abundance of benthic organisms from specific

"locations are used in combination as the three elements of the triad approach. This approach was
~ used to develop the Puget Sound Apparent Effects Threshold (AETs) used by the State of
Washington to establish chemical standards for sediment quality. For specific chemicals, an
AET is the chemical concentration in sediment above which particular adverse biological effects
have consistently been observed in Puget Sound studies. :

In samples from the eastern portion of Eagle Harbor, closest to the Wyckoff facility, sediments ’
exceeded the benthic AET for at least two PAHs at numerous stations. At several locations, all
_sixteen PAH compounds exceeded their benthic AETs. Based on the comparison of the 4
~ concentrations in Eagle Harbor samples with the 1988 benthic AETs for Puget Sound, EPA
~ selected mercury and all sixteen PAHs as contaminants of concern in the East Harbor OU. As
stated previously, the source of PAHs to the harbor is believed to primarily be releases from the
Wyckoff facility. Releases of mercury likely resulted from the h1stor1c ship bu1ldmg activity in
the western portion of the harbor. S

The bioassays for acute toxicity indicated that sediments from many sa=pled locations in the
East Harbor were toxic to-amphipods, oyster larvae or both. The bioassay responses were most
severe in the areas of high PAH contamination, such as areas of the East Harbor north of the -
Wyckoff- facility. Bloassays of benthic infauna, in this case amphipods, are valuable indicators

" -because the organisms live in direct contact with. the sediments, are relatively statlonary, and are .- ‘

important components of estuary ecosystems. Other studies conducted in the East Harbor tend to

indicate that while sediment contamination is present above the benthic AET for large areas of -

~ the harbor, adverse effects on benthic communities at the level of major taxa (polycheata,

- molluscs and crustacea) may not be occurring except in more heavily PAH contaminated areas
close to the Wyckoff facility. :

Addmonal evidence of blologlcal effects in Eagle Harbor includes the prevalence of llver legions
and tumors in English sole, as documented by the National Oceanic and Atmospheric

A Administration (Malins, 1985). The high incidence of such effects in Eagle Harbor relative to
other Puget Sound embayments was confirmed in the Puget Sound Ambient Monitoring Program
1991 sampling. This and laboratory research citing the effects of PAH and other sediment

- contaminants on marine organisms add to the preponderance of evidence indicating potential
damage to Eagle Harbor marine life as a result of releases from the Wyckoff facility.




)

Actual or threatened releases of hazardous substances from the Soil and Groundwater OUs may
represent imminent and substantial endangerment to public health or welfare, or the environment.

Based on the Rls for the Soil and Groundwater OUs, the East Harbor OU, the risk assessments
and available information, remediation of the soil and groundwater at the Wyckoff facility is -
warranted. Exposure of future residents to soil and groundwater at the Wyckoff facility pose a
. human health risk above the acceptable range and may also affect people if other land uses are
selected. Consumption of shellfish from adjacent intertidal areas also poses an unacceptable
human health risk. Adverse biological effects were documented in much of the East Harbor.
Most of the biological effects previously observed were associated with heavy sediment
contamination near the Wyckoff facility where releases of contamination continue to occur.

" The response action selected in this Record of Decision is necessary to protect the public health
-or welfare or the envrronment from actual or threatened releases of hazardous substances in the
environment. : :

8.  REMEDIATION OBJECTIVES AND CLEANUP LEVELS

The soil and groundwater investigations have identified contamination requiring remedial action.

. at the Wyckoff site. The need for action was determined based on the results of the human health
and ecological risk assessments. In addition, contaminant levels in the soil exceeded the
Washington State Department of Ecology Model. Toxics Control Act (MTCA) standards, and the
contaminant levels in groundwater exceeded marine water quality and surface water standards
and will contaminate sediment to levels above Sediment Management Standards The Ob_]eCtIVCS

§ _of the remedlal action for Wyckoff Sorl and Groundwater OUs are: - : '

81 Sonl Operable Umt '
'Future land use is unknown at this time.- Although some areas of the site may be. residential,
- others may include recreational uses. Because residential cleanup standards are the most _
stringent, they have been chosen as a goal for the soil at this site. .Remedial action objectives for

. cleanup of the soil must address potential impacts to human resxdents who could be exposed to
contaminants via mgestxon inhalation, or dermal contact. :

Remedial action objectives (RAQs) for all three Soil OU areas are:

* Prevent human exposure through direct contact (ingestion, inhalation, or dermal contact) with
contaminated soil. :

* Prevent storm water runoff containing contaminated soil from reaching Eagle Harbor.
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8.2  Groundwater Operable Unit

Remedial action objectives for cleanup of NAPL in the.groundwater at 'Wyckoff must address
impacts to marine water quality, surface water quality, and sediments in Eagle Harbor.

Humans have a negligible risk of direct contact on-site with groundwater at Wyckoff.
Groundwater in the upper-aquifer underlying the Former Process Area is not extracted now for.
potable, agricultural, or industrial purposes due to the high salinity levels (see Section 6.3,

above). Site specific groundwater contaminant concentration limits that are protective of the
environment and human health have been developed and can be found in Table 13. These limits
are to be met at the mudline (i.e., at the points where groundwater flows into surface water). The .
risks in the other two groundwater areas (the upper aquifer beneath the Former Log
Storage/Pecler Area and the lower aquifer) are generally acceptable as most are below 107 risk. .
‘Where the risk exceeds 107, the groundwater is in close proximity to the upper-aqurfer
groundwater beneath the Former Process Area S

" The remedial action objectives for the Groundwater OU are:

_* Reduce the NAPL source and the quantity of NAPL leaving the upper-aquifer beneath the
Former Process Area sufficiently to protect marine water quality, surface water, and
sediments (e.g., ensure the quantity of NAPL leaving the site will not adversely affect aquatic
life and sediments). Site-specific groundwater contaminant concentration limits will be met
‘at the mudline. A

'« . Ensure contaminant concentrations in the upper-aquifer groundwater leaving the Former _
Process Area will not adversely affect marine water quallty, and aquatrc life in surface water '_ '

. and sedlmcnt : SRR :

- » Protect humans from exposure to groundwater containing contaminant concentrations above
MCLs. - . ,
«  Protect the groundwater outsrde the Former Process Area and in the lower aqu1fers which are
potential drinking water sources. ~

The remedial action lobjectives for groundwater also support the objectives for sediments
identified in the 1994 Record of Decision for the East Harbor Operable Unit.

‘8.3  Key Applicable or Relevant and Appropriate Requirements
The key Applicable or Relevant and Appropriate Requirements (ARARs) for the Wyckoff soil
include the State of Washington Model Toxics Cleanup Act (MTCA) cleanup standards. For the

groundwater, the key ARARs are State and Federal marine water quality standards/criteria,
~ surface water standards for human consumptron of organisms, and sediment management
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standards (although the sediments are not addressed under this ROD, sediment management

standards were used to calculate groundwater cleanup numbers). Additional important standards

for the groundwater are the Alternate Cleanup Levels (ACLs) for the upper aquifer groundwater

beneath the Former Process Area that will ensure comphance with the key ARARs, as described
in Sectlon 8.3.2, below. :

8.3.1 Soil Operable Unit

The Washington Model Toxics Control Act (MTCA) requirernents have been identified as a key
- ARAR for the Soil Operable Unitactions. Specific cleanup levels are discussed i in Section 8.4.1
and Table 14. - _

8.3.2 _ Groundwater. Operable Unit
Alternate Concentration Limits for Groundwater

Usable groundwater should be returned to beneficial uses wherever practicable within a
reasonable restoration time frame (40 CFR 300.430(a)(iii)(F)). If groundwater is a current or
potential future source of drinking water, remedial actions must reduce contaminant
concentrations to or below nonzero maximum contaminant level goals (MCLGs) or maximum

. contaminant levels (MCLs) established under Safe Drinking Water Act regulations (40 CFR
300.430(e)(2)(1)(B)). However, under the following circumstances, alternate concentration limits
(ACLs) in accordance with CERCLA §121(d)(2)(B)(ii) may be used (40 CFR -
300. 430(6)(2)(1)(F)) :

. The groundwater must have a known or prolected pomt of entry to surface water -
Measurements or pro_|ectrons must show that there is'or. w1ll be no statrstrcally
significant increase of such constl_tuents in the surface water at the point of entry or at
any point where accumulation of constituents may occur downstream.

*  The remedial action must include enforceable measures that will preclude human
exposure to the contaminated groundwater at any point between the facility boundary

and all known and projected points of groundwater entry into surface water.

As an EPA policy, techmcal impracticability to restore groundwater to drmkmg water levels '
should be con51dered and evaluated before ACLs are used.

MTCA (WAC 173- 340—720(1)(c)) lists parallel requrrements and the Wyckoff facrllty
groundwater meets the criteria as follows:

. Groundwater from the Wyckoff snte dlscharges dlrectly into Eagle Harbor and Puget
Sound at known or projected pomts (see Frgure 6).
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~ * Laboratory treatability testing and groundwater modeling results indicate that there
- will be no statistically significant increase in contaminants in Eagle Harbor and Puget
Sound, after thermal treatment is completed and groundwater contaminant
concentrations are naturally attenuated between the shoreline wells and the marine
: water/sediment interface (i.e., the mudline). Under MTCA, wells can be placed
onshore to monitor and predict the contaminant concentration at the mudline. The
shoreline wells will be considered an alternate point of compliance under MTCA.

- * Enforceable institutional controls outlined in this ROD will preclude human e'xposure”
to on-site groundwater and any groundwater between the site and Eagle Harbor or
Puget Sound. :

Restoration of Class III groundwater (see Section 6.4) to drinking water quality at Wyckoff is
impracticable due to high TDS concentrations resulting from seawater intrusion, as well as

- widespread NAPL and its complex distribution due to the varying geologic formations.. Thermal
remediation is not expected to restore the upper aquifer beneath the Former Process Area to
drinking water standards.

Based on the statutory language allowing ACLs (CERCLA §121(d)(2)(B)(ii)) as well as on the
groundwater classification at Wyckoff and the impracticability of restoration, the use of ACLs at
Wyckoff is appropriate. The ATLs for the Wyckoff site will be the maximum allowable source
~ concentrations at shoreline monitoring wells that ensure protection of receptors at the mudline.
ACLs will be determined by a fate and transport analysis, using a numerical groundwater model

- to simulate dispersion, sorption, diffusion and tidal dilution between the shoreline wells and the -

- mudline. This ongoing modeling effort will include refinements based on laboratory thermal.

. degradation studies, and data obtained during the thermal remediation pilot test. The goals of the -

ACLs are to meet State and Federal marine water quallty standards/criteria for the protection of .-
aquatic organisms, surface water standards for human consumption of organisms, and to protect
marine sediments. Compliance with the ACLs will be confirmed by groundwater momtormg in
shoreline wells after thermal remedlatlon is completed

' Pendlng completion of the fate and transport analysis which will provide ACLs for site
groundwater, the groundwater cleanup levels shown in Table 13 may be used as conservative
indicators of aqueous contaminant concentrations that must be achieved within the uplands
portion of the site.

It should be noted that many of the calculated cleanup levels shown in Table 13 exceed

. individual compound solubilities, which are the maximum dissolved concentrations possible at
equilibrium with NAPL (i.e., the compound cannot dissolve at a sufficient rate to exceed the
cleanup level).




8.4  Cleanup Levels
8.4.1 Soil Operable Unit
" Media and Contaminants of Concern

- The vadose soil (unsaturated soil found to a depth of 5-10 feet bgs)’ is the medium of concern.
The Soil OU is divided into three areas, the Former Process Area, the Former Log Storage/Peeler
Area, and the Well CWO! Area (Figure 4). Former wood-treating operations at the Wyckoff
property has resulted in widespread near-surface and subsurface contamination of soil, with
elevated levels of contamination in the Former Process Area. The primary pathways of concern

~ are human ingestion, inhalation, or dermal contact with contaminated soil. The primary
contaminants of concern (COCS) in soil are (see Tables 1 through 3):

* Polycyclic aromatic hydrocarbons (PAHs)
*  Pentachlorophenol (PCP) -
* Dioxins/Furans

Cleanup Levels and Point of Compliance
" As mentioned above, the State of Washington'Model Toxics Control Act (MTCA) is the
principal ARAR governing the establishment of cleanup levels for envircnmental cleanup

- actions. As set forth in WAC 173-340-700(2), MTCA requires that cleanup actions:

* _Attain numeric cleanup levels for all COCs® - : o
+ . Attain cleanup levels at defined locations termed the pomts of compllance

o N umerxc cleanup goals that define protectxveness for surface sorl at thls site are presented in -

Table 14. MTCA provides two methods that establish cleanup levels for soil. The method that
applies to the soil at this site is Method B (WAC 173-340-740). For the carcinogenic PAHs, the
overall risk sums to 9x 10, which meets MTCA goals for risk not to exceed 1x10°. The cleanup
levels identified in Table 14 for non-carcinogens have not been adjusted downward in
accordance with WAC 173-340-708(5)(c). These adJustments will be made based on the results
of the thermal pilot study :

Under MTCA, for future unrestricted use, soil cleanup levels based on human exposure via soil «
ingestion, dermal contact, or inhalation, the point of compliance shall be established in the soils

2 Although the vadose zone is shallow at Wyckoff, in order to comply with MTCA
regulations for unrestricted future use, the upper 15 feet of soil should be considered. (See Pomt
of Compliance dxscussron)

¥ In certain cases, Ecology does allow the use of indicator chemicals.
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throughout the site from the ground surface to 15 feet below the ground surface. This represents
a reasonable estimate of the depth of soil that could be excavated and distributed at the soil
surface as a result of site development activities. :

If this point of compliance is not practicable’, then a point of compliance will be established for
direct contact at the ground surface and will require a placement of a soil cap with restricted
future use (ie., 1nst1tut10nal controls).

8.4.2 Groun,dwater Operable Unit
Media and Contaminants of Concern

Groundwater quality at Wyckoff has been degraded through contact with wood-treating
chemicals, which were used at this site from the early 1900s to 1988. The presence of free-phase
and residual non-aqueous phase liquid (NAPL) in the subsurface (i.e., NAPL in the Soil and -
Groundwater OUs) acts as a continuing source of groundwater contamination. The primary
pathways of concern are the NAPL moving through the groundwater to marine sediments and
dissolved concentrations of contaminants moving through the groundwater to surface water and
to the marine sediments. The primary contaminants of concern (COCs) in groundwater are
polynuclear aromatic hydrocarbons (PAHs) and pentachlorophenol (PCP) (see Table 4). For
purposes of cleanup, it is assumed that other tontaminants are co-located with the PAHs and
PCPs and will be remediated along with these primary contaminants of concern. This
assumption is based on: (1) site characterization data show that the contaminants are co-located
now, and (2) with the exception of Alternative 1, all the altematxves can address these other

: contammants as well ‘ » : '

_ Cleanup Levels and Pomt of Compllance -

Numenc cleanup goals that deﬁne protectlveness are the most stnngent of State and Federal
marine water quality standards/criteria, risk-based surface water standards for human
consumption of organisms, and calculated pore-water maximums based on Sediment
Management Standards for marine sediments. As discussed previously, marine water quality,
surface water, and marine sediments in Eagle Harbor are the media of primary concern.
Protection of the upper groundwater aquifer beneath the Former Process Area as a source of
drinking water is not applicable at thls site (see Section 8.3.2, above).

Federal and state surface water quality standards, MTCA surface water cleanup levels for human

" consumption of aquatic organisms, and calculated groundwater concentrations that protect
sediments are presented in Table 13. Concentrations protective of sediments are calculated using

- the following equilibrium partition relationship, published partitioning coefficients (K,.), and the

1

¢ “Practicable” is defined under MTCA as “capable of being designed, constructed and
>1mplemented in a reliable and effective manner including consideration of cost..
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applicable marine sediment standards (Table 15):

C,=C,/K,

where: ,
C, = pore-water concentration (mg/L) )
C, = sediment concentration (mg/kg,.)

K,.= organic carbon partition coefficient (L/kg,,)

Where more than one standard exists for a COC, the lowest or most stringent concentration is
reported as the appropriate cleanup level in Table 13.

For groundwater, the point of compliance is the location(s) where groundwater cleanup levels
must be attained (WAC 173-340-720(6)(d)). The maximum beneficial use of the upper-aquifer
groundwater at Wyckoff is recharge to surface water. Therefore, the appropriate point of
compliance for the upper-aquifer groundwater at Wyckoff is a conditional point of compliance’,
which is located within the surface water as close as technically possible to the point or points
where groundwater flows into the surface water. Compliance can be measured in the seeps in the

_intertidal area and/or in upland monitoring wells. MTCA allows for a condmonal point of
complxance when the following seven conditions are met:

*  The contaminated groundwater is entering the surface water and will continue to enter
the surface water even after implementation of the selected cleanup action;

* Itis not practrcable to meet the cleanup level at a pomt within the groundwater prior
to entry mto the surface water, thhrn a reasonable restoratlon trmeframe

e Use of a mixing zorie to demonstrate compllance wrth surface water cleanup levels
. '»shall not be allowed S L . S ,

S
/

. Groundwater discharges shall be provided with all known available and reasonable
methods of treatment (AKART) prior to release into surface waters. Selection of a
cleanup action that is permanent to the maximum extent practicable and that uses at
least groundwater containment measures to eliminate or minimize releases to the
surface water shall be considered to have met this requirement;

* Groundwater discharges shall not result in violations of sediment quality values;

"+ Groundwater and surface water monitoring shall be conducted to assess the long-term
performance of the selected cleanup action; B

* Can be measured in upland wells with back calculations. A modeling exercise is bemg
conducted to determine admissible groundwater concentrations in upland wells.
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» .. Prior to approval of the conditional point of compliance, a notice shall be mailed to
the Washington State Department of Natural Resources and the United States Army
Corps of Engineers for comments.
9. DESCRIPTION OF ALTERNATIVES
.\9.1 ‘\Description of Remedy Components

Four candidate altematrves were identified and evaluated for the Wyckoff Soil and Groundwater
Operable Umts ‘ :

Alt. No. : Cleanup Alternative Description

1 © | No Further Action -
* Maintain existing pump-and-treat system until it fails (in approximately 5 years)

2a - Containment with a Slurry Wall :

* Construct a slurry wall around the NAPL source within the Former Process Area -

» Construct a new pump-and-treat system to maintain the water level within the slurry wall

* Remove the soil from Well CWO01 Area-and consolidate within the Former Process Area

* Cap the contaminated soil in Former Process and Log Storage/Pecler Areas

*» Perform long-term O&M, monitoring, and institutional controls within the slurry wall and soil cap
* Monitor the groundwater outside the contained area and implement institutional controls, if
necessary -

* Replace the pump-and-treat system every 30 years and replace/repalr the slurry wall as needed

2b Containment with a Sheet Pile Wall ,

» Construct a sheet pnle wall (wrth corrosion proteetron) around the NAPL source. thhm Fonner
Process Area " - : : :
* Construct a.new pump- and-treat system to maintain the water. level wnthm the sheet plle wall
« Remove the’ soil from Well CW01 Area and consolidate within the Former Process Arca
« Cap the contaminated soil in Former Process and Log Storagc/PeeIer Areas S
* Perform long-term O&M, monitoring, and institutional controls within the sheet pile wall and soil
cap .
* Replace the corrosion protection system in the future, lf necessary -
* Monitor the groundwater outside the contained area and implement institutional controls if
necessary
« Replace the pump-and-treat system every 30 years and replace/repair the sheet pile wall as needed
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3 In-Situ Thermal Remediation (Steam Injection and, if necessary, Electrical Resistance Heating)
Phase I ,
« Construct a sheet pile wall (wnh corrosion prolecuon) around the treatment zone (Former Process
Area)

« Perform an on-site pilot test of thermal remedlauon

Phase 11

» Consolidate the contaminated soil from the Well CWO1 and Former Log Storage/Peeler Area
within the treatment zone of the Former Process Area

* Construct a vapor cover over the treatment zone

* Remediate the soil and groundwater using thermal remedlatlon

* Disposal of recovered NAPL off-site and treatment ‘of contaminated. groundwater and vapors on-
site

* Monitor biodegradation, oxldatlon and other thennally-enhanced attenuation processes in soil and
groundwater during and after thermal remediation

» Monitor the groundwater outside the treatment zone for decreasing trends and lmplement
institutional controls, if necessary

» Implement institutional controls to ensure that the upper aquifer groundwater within the Former .

"Process Area remains unused, and if necessary, to restrict site use to reduce the risk of direct
exposure to surface soil

In-Situ Thermal Remedlatlon plus Contingency

* Place a cap over the Former Process Area if thermal treatment does not remediate surface soil to
MTCA cleanup standards

* Perform ongoing pumping and treating if thermal treatment does not meet groundwater RAOs

* Implement institutional controls to ensure that the upper aquifer groundwater within the Former
Process Area remains unused, and if necessary, to restrict site use to reduce the risk of direct ‘
| exposure to surface soil ' :

9.2 Common Elements and Dlstmgmshing Features of Each Alternatlve p

; ,‘Altematwe 1 No F urther Actwn j
CERCLA requrres evaluatlon of a no-actlon altematlve to reﬂect future CODdlthﬂS w1thout any
cleanup effort. This alternative is used for comparison to other alternatives and does not include
any type of institutional controls. Some cost would be associated with mamtammg operation of
the ex1st1ng pump-and-treat system.-

Under this alternative, no additional actions would be taken at the site with respect to soil and
groundwater. The existing pump-and-treat system would be operated and maintained, but is
expected to fail at the end of its design life, which is estimated to be within 5 years. Although
the existing system removes some NAPL, due to the difficult nature of this contaminant,
sufficient NAPL would not be removed to address the threats to human health and the

" environment at and from the site.

The purpose of maintaining the existing system would be to slow the migration of NAPL from -

_ the site to Eagle Harbor. However, NAPL seeps continue to be observed on the shoreline, both
in the intertidal and subtidal areas. Another significant concern with a No [Further Action
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alternative is that the clean sediment caps in the Harbor would be recontaminated. Further,
NAPL, groundwater, and soil contamination would continue to pose an ongoing unacceptable
threat to human health and the environment. The estimated present worth cost (5 years O&M
cost) of maintaining the existing pump-and-treat system until it fails is $2,036,404. A detailed
-~ summary of present worth analysis for this alternative is presented in Table 16.

' : - Capital PW- . O&M PW - Total Present Worth
-Alternative 1 ' $2,036,404 ) $2,036,404

Alternative 2a:  Containment with a Slurry Wall

This alternative was described in an interim ROD that EPA issued in September 1994 (see
Section 2.3). Design of the slurry wall was shifted from installation entirely onshore around the

- Former Process Area to portions being installed offshore in the Harbor (see Figure 9) in order to
effectively contain a greater percentage of subsurface NAPL, and to avoid buried construction
obstacles and equipment limitations. The off-shore component of the slurry wall would require
an offshore berm and backfill to provide a working surface and structural support for the wall. .
The berm and backfill would result ina permanent loss of approxrmately 2to 3 acres of intertidal
and subtidal habltat

Slurry walls have been demonstrated to be effective at preventing migration of contaminants.
Marine water quality standards would be attained beyond the barrier wall. .

A new pump-and-treat system would be required under this alternative to prevent precipitation

- from accumulating inside the wall and causing downward leakage of contaminated groundwater

' into the lower aquifer. However, the system would not be capable of removing large amounts of -
NAPL from soil or groundwater. Long -term momtormg would need to be conducted to evaluate o

-, the effectxvcness of the slurry wall to contain the contaminants. ‘At some time in the future, a

second wall (either sheet pnle or slurry wall) may need to be installed behind the first slurry wall.

: The new pump-and -treat system would need to be operated and mamtamed (and occasnonally
replaced) in perpetuity, unless a cost-effective treatment technology is employed, to preserve the
integrity of this containment remedy. Groundwater throughout the site would be monitored to .
determine whether further actions would be necessary. ’

Under Alternative 2a, the contaminated soil in the Former Log/Storage Peeler Area and the
Former Process Area would be capped. The Former Log/Storage Peeler Area would be capped
with a multi-layer system which may include a topsoil layer, select fill material, a geotextile
layer, a drain layer, and a barrier'layer. Because the entire ground surface of the Former Log

- Storage/Peeler Area would be covered, this area could achieve residential clearlup levels.

Several capping systems are possible for the Former Process Area, including variations on a

. multi-layer cover system or some form of an asphalt-concrete cover system. This would allow
for a mix of commercial or recreational uses. . Contaminated soil from a small area on the hillside
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in the southern portion of the property, the Well CWO01 area, would be excavated and placed -
beneath the cap in the Former Process Area. The excavated area would be backﬁlled with clean
soil. :

Because soil and groundwater contamination would remain at the site under this optioﬁ, ongoing
~ long-term monitoring would be needed and institutional controls would be implemented in both
the Log Storage/Peeler Area and Former Process Area. The estimated present worth cost (capital
plus 30 years of O&M) of this alternative is $42,571,446. Detailed summaries of capital cost
present worth and present worth analysrs for thrs alternative are presented in Tables 17 and 18,
respectrvely

' : : Capital PW . E O&M PW Total Present Worth |
~ Alternative 2a - $32,657,962 $9,913,484 : $42,571,446

Alternative 2b:  Containment with a Sheet Pile Wall

This alternative is a modification of Alternative 2a. Instead of a slurry wall, a sheet pile lzvall,
from the surface down to the aquitard, would be constructed under this alternative.

A sheet pile wall is created by driving interlocking sections of structural materials together into
the earth to create a continuous, jointed wall. Sheet piles are usually formed from steel due to its
sirength and availability. Due to the potential for leakage through the joints, sheet piles were not
historically used for environmental remediation. However, in recent years, manufacturers have

- made significant advances in pile interlock design, sealing materials, installation techniques, and
interlock leakage monitoring.- The purpose of installing a sheet pile wall at Wyckoff is smular to

the slurry wall, i.e., to prevent migration of contaminants to Eagle Harbor A sheet prle wall © & |

, could last more than 30 years wrth proper corrosxon protectron :

There are advantages in usmg sheet plle walls as vertlcal bamers in envrronmental prOJects Thrs

is especially true at the Wyckoff site where the sheet pile wall can be constructed without a berm
and backfill reducing offshore impacts. However, because buried bulkheads and debris exist -

~ near the north and east shoreline, the sheet pile wall would need to be placed slightly offshore to
the toe of the riprap along the eastern and northeast shoreline and just outside of the existing
bulkhead to the north (Figures 10 and 11). This would result in a loss of approx1mately 0.6t0 0.9
- acres (1850 linear feet) of intertidal habitat along the shoreline.

' Fxgure 10 shows the sheet pile wall ina “partlal” alignment. This alignment will be adequate for
the Thermal Remediation Alternative (Alternative 3, below). However, for long-term
containment purposes associated with thls alternative (Alternative 2b), a fully enclosed wall
would be required.

A new pump -and- treat system would be required under this alternative to prevent precipitation
from accumulatmg inside the wall and causing downward leakage of conta.ninated groundwater
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into the lower aquifer. Like the existing system and the one proposed in Alternative 2a, this
system would not be capable of removing large amounts of NAPL from soil or groundwater.
Long-term monitoring would. be conducted to evaluate the effectiveness of the sheet pile wall to
contain the contaminants. At some time in the future, a second wall (either sheet pile or slurry
wall) may need to be installed behind the first sheet pile wall. '

Similarly, like Alternative 2a, the new pump-and-treat system would need to be operated and

~ maintained (and occasionally replaced) in perpetuity to preserve the integrity of this containment
‘remedy unless some future cost-effective treatment technology is undertaken. Groundwater

" throughout the site would be monitored to determine whether further actions would be necessary.

' Again, as with Alternative 2a, the contaminated soil in the Former Log/Storage Peeler Area and
the Former Process Area would be capped. Contaminated soil from a small area on the hillside
in the southern portion of the property, the Well CWO1 area, would be excavated and placed

, beneath the cap in the Former Process Area. The excavated areas would be backfilled with clean
soil. \ .

" Because soil and groundwater contamination would remain at the site under this option, ongoing
- long-term monitoring would be needed and institutional controls would be implemented in both -
the Log Storage/Peeler Area and Former Process Area. The estimated present worth cost (capital
-plus 30 years O&M) of this alternative is $28,530,174. Detailed summaries of capital cost
present worth and present WOl analysns for this alternative are presented in Tables 19 and 20,
‘ respectlvely

" Capital PW_ -~ O&MPW - Total Present Worth. -

"'-Altemat‘iIVeZb”" ST $183‘11851* .' "$102~18323< IO $28530 174

Alternatwe 3 In-s;tu Thermal Remedtatwn ( Steam In_]ectzon and lf necessary, Electncal
Resistance Heating) - EPA’s Selected Remedy

. Steam injection and electrical resistance heating (also known as six-phase soil heating) are
innovative thermal technologies that deliver heat underground in order to mobilize and enhance
the recovery of contaminants. A heat source is delivered via injection wells and/or electrodes.
Heating the contaminated zone enhances the cleanup of difficult-to-remediate contaminants by:

+ Reducing the viscosity of the contaminants to enhance extraction

* Increasing the contaminant vapor pressures to enhance volatilization
* Increasing contaminant solubilities to enhance dissolution

* Increasing microbial degradation and natural oxidation rates

Wells are placed within and surrounding the contaminated zone to collect the contaminants that -
are easier to extract. The extracted water, gas, and NAPL are either treated on-site or dlsposed of .
- off-site.
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If necessary, electrical resistance heating will be implemented in areas harder to heat such as
low- -permeability soils, and/or in sensitive areas, such as the aquitard surface. Electrical
resistance heating utilizes the same heat and recovery mechanisms as steam injection, except that
- the heat source is generated in the ground via electrical currents and the technology relies-on
conductive heating. Contaminants will be extracted and treated, or drsposed of, in the’same
manner as steam injection. ' ‘ -

Not all NAPL is expected to become mobilized by the delivery of heat. Heated areas of the site
~ are expected, however, to remain at high temperatures for several months or years. These high
“temperatures will continue to enhance the volatilization and dissolution rates of the residual,
relatively immobile NAPL. Ongoing extraction of contaminants would continue for an

additional 2 to 5 years after “steaming” is stopped.

Thermal effects will also contribute to enhanced rates of microbial degradation and oxidation
(contaminant breakdown) through hydrous/pyrolysis/oxidation (HPO or oxrdatron) of
contaminant constituents, resulting in non-toxic compounds.

Thermal remediation is capable of remediating contaminants that occur in both the unsaturated
and saturated zones. Therefore, under this alternative, contaminated soil (approximately 60,000
cubic yards) from the Former Log Storage/Peeler Area and the Well CWO1 area will be
‘excavated and placed within the Former Process Area to be remediated by steam injection and, if
necessary, electrical resistance heating. The excavated areas will be backfilled with clea soil.

- Active steam injection would likely be applied at the Wyckoff site for approximately 2-3 years
and ongoing pumping and treating of contaminated groundwater and vapors would be continued
for an additional 2-5 years, plus 2 years of monitoring, resultmg in approxrmately 10 years of |
full-scale remedlatlon : - - : -

| ;‘Steam mjectwn is currently bemg uuhzed at the Southem Cah omla:'Edlson Pole Yard sit€in -

Visalia, California. After two years of operation, steam injection has removed/destroyed over
141,000 galions of creosote from the subsurface. Of the 141,000 gallons, approxrmately 55

percent were recovered as a NAPL, and the rest were evenly split between recovery in the water

phase, recovery in the vapor phase, and destroyed in-situ via biodegradation and/or
hydrous/pyrolysis/oxidation (HPO) process. In comparison, approximately 1,200 gallons were
removed in 20 years by conventional pump-and-treat. The use of steam mJectron has accelerated
the removal of creosote contammatron by over 1,000 times.
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An important component of the thermal remedy at the Wyckoff site will be construction of a
temporary (approximately 10-15 years) sheet-pile barrier wall partially around the treatment zone
(see Figures 10 and 11 and the sheet pile wall discussion under Alternative 2b, above)®. Under

- this alternative, the sheet pile wall will serve as a temporary barrier wall to eliminate the
possibility of migration of contaminants, including those mobilized by the heat, to Eagle Harbor
during the remediation process. If a sufficient amount of contamination were removed, i.e.,
depending on the degree of success of this alternative, the sheet pile barrier could be removed.
However, if it is determined that success has not been achieved at the conclusion of thermal
remediation, then the sheet pile wall may be cut off at the mudline, but will remain in the ground.

Another important component of the remedy would be a vapor cover over the heated areas to

- significantly reduce emissions of steam and contaminants into the atmosphere. As Figure 12
shows, the vapor cover will include a series of slotted horizontal pipes designed to extract steam
and contaminated vapors, as well as to help minimize potential for leakage of vapors to the
atmosphere. Additional layers, including gravel and an asphalt cap, may provrde addmonal
safety measures. The vapor cover will be removed after cleanup is completed

The thermal remedratron process includes extraction and off-site disposal and incineration of
NAPL, the principal threat at the site. Treatment will be necessary for the large amounts of
contaminated groundwater and vapors that are expected to be removed by the extraction system.
Treated water that complied with water quality standards will be discharged to Puget Sound. The'
treated vapors will comply with air emission limitations. The process units for the groundwater
treatment system will be similar (but larger than) the exrstlng pump-and-treat system at the site.
The vapor treatment system will be similar to that used at soil vapor extraction systems (SVE) a
commonly used technology for sorl contarmnated wrth petroleum and volatlle orgamcs
~ Under this. alternatrve 1f thermal treatment is. successful ‘the remedral actron objectrves descrlbed__ .
in Section 8 could be met within: a period. of 10-15 years. Because thermal technologres ‘along -
with limited pump—and -treat, blodegradatron and oxidation (contaminant breakdown) may be
capable of near complete removal/destruction of contaminants in the soil and groundwater, it is
~ possible that unrestricted use of the site could be achieved (with the exception of human
~consumption of drinking water from the upper aquifer beneath the Former Process Area). Some '
short-term monitoring after site cleanup will be necessary to ensure ongoing protectlon of human
health and the environment.

As part of the implementation of this alternative, EPA will conduct a pilot study first to assess

the effectiveness and feasibility of full-scale thermal remediation in achieving cleanup goals at

~ Wyckoff. The pilot study will test the steam injection technology as a primary remediation
~method and electrical resistance heating as a supplemental technology to steam. If the pilot study

~

I

¢ Although the sheet pile wall is estimated to last more than 30 years with corrosion
protection, under this alternative, the sheet pile wall would only be in-place durmg the period of
thermal remediation, which is estlmated to be approximately 10-15 years. )
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is determined to be effective and feasible, the results will aid in the design of the full-scale
thermal remediation process. The pilot study will utilize the existing pump- -and-treat system and
will be operated for approximately 1 to 2 years

To the extent.practicable, the pilot will_utilize all the components of the full-scale design and
operational strategy and may provide important project information such as:

+ Community impacts (e.g., noise, air emissions, and odors)
 Potential adverse effects to Eagle Harbor
* Vapor cap performance
. * - Dioxin cleanup in soil -
* Total NAPL removal, expected steam movement, and aquitard heatmg (1 e.,can NAPL be
~ recovered from the aquitard surface?) .
* Treatment plant performance , '
¢ Microbial population and contaminant oxndatlon before, during and after thermal
' treatment :
*  Operational approaches (e.g., fuel and water supply optlons injection and extraction
strategy, and momtonng)

In addition to evaluatmg the items listed above, EPA will evaluate the results of the pilot study to
. assess the likelihood that full-scale remediation will achieve the cleanup goals for the site.
Achieving the cleanup goals is the long-term benefit that would justify the additional capital
costs required to implement full-scale thermal remediation at the site. Accordingly, EPA has
developed performance expectations for the pilot study that correspond to the final cleanup goals.
If the pilot study reasonably achieves the followmg performance expectatxons EPA belleves that .
__full-scale remediation i is hkely to be successful: - S _ . .

(1) Mobile NAPL is not detected wnthln the pllot study area L

Thermal remedlatlon is expected to remove a 31gn1ﬁcant amount of NAPL from the site,
thus, permanently ensuring future protection of human health and the environment. A
~ suitably constructed and operated pilot study can be expected to remove substanttally all
_the mobile free-product NAPL from the treatment area.

(2) Dissolved concentrations of NAPL constituents in groundwater within the perimeter -
of the pilot study area are sufficiently reduced such that - using site specific
modeling - EPA can reasonably predict that the post-treatment dissolved
concentrations that move from the site to Eagle Harbor and Puget Sound would not
exceed marine water quality/criteria, surface water quality, and sediment standards _
at the mudline. (See Sectxon 8.4, Cleanup Levels, above) -

In addition to removing large quantities of the NAPL itself, EPA believes that thermal
effects will contribute to significantly enhanced rates of biodegradation and
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¢ : '
hydrous/pyrolysis/oxidation (HPO) of NAPL constituents dissolved in groundwater
before they can move to sensitive receptors or environments, thus potentially eliminating
the need for a long-term remediation at this site.

Utilizing results of the pilot study, EPA will develop a model to predict the extent to
which, and the timeframe within which, dissolved concentrations of NAPL constituents
can be expected to decrease between the site-and the mudline. This decrease may be due
to many factors, including biodegradation and oxidation processes. This model will
incorporate both field results and laboratory measurements.

(3) Surface soil (from 0 to 15 feet below ground surface) concentrations within the pilot
study area attain MTCA cleanup leVels. (See Section 8.4, Cleanup Levels, above)

- As part of the pilot study, EPA will measure the active removal and the rate of attenuation
of contaminants in surface soil through bioremediation and other oxidative processes. It
is hoped that thermal remediation will cleanup the unsaturated soil to MTCA soil cleanup -
levels. If MTCA soil cleanup levels are not likely to be attained, however, EPA may still
‘implement full-scale remediation but will consider a combination of actions for the soil
which may include a soil cap, institutional controls, or other measures integrated into the
future site usé to ensure long-term human health and environmental protection. ‘

If the pilot study reasonably a:tains these performance expectations, then full-scale remediation
would be constructed and operated. However, if the pilot test does not reasonably achieve these
performance expectations, EPA may conclude that full-scale remediation is not likely to achieve

the cleanup goals for the site. If this determination is made, Altemative 2b (contamment thh a
. new pump -and- treat system) remedy will be 1mplemented ’ :

- The estimated present-woxth cost of Altemative 3 (capital plus 10 years O&M) is $41 479, 143
‘Detailed summaries of capital cost present worth and present ‘worth analysis for this altemative

are presented in Tables 21 and 22 respectively

The estimated cost of Altemati_ve 3 plus the-potential contingency of placing a soil cap over the
Former Process Area if full-scale thermal treatment does not remediate the surface soil to
MTCA cleanup standards, ongoing pumping and treating’ if thermal treatment does not achieve

‘groundwater RAOs, and institutional controls, is $46,389,251. Detailed summaries of capital

cost present worth and present worth analysis for this altematlve with contingency are presented
in Tables 23 and 24, respectively.

7 For cost estimating purposes, EPA is assuming that the continued pumping and treating
would occur for an additional 20 years. It is hoped that pumping and treating would be
discontinued beyond this period and the residual contamination would naturally attenuate over
time. Under this scenario, the sheet pile wall may be cut off at the mudlme but would remain in
the ground.
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. does not meet threshold criteria, it will not be discussed further in this evaluation....

o _V '-Altemauves 2a and 2b (Contamment) w1ll protect human health and the envxronment by ¢ 1)

. Capital PW O&M PW Total Present Worth
Alternative 3 $22,741,958 $18,737,185 $41,479,143

Alt. 3 plus Contingency ~ $24,571,236 $21,818,015 $46,389,251
10. COMPARATIVE ANALYSIS OF ALTERNATIVES

The remedy for the Wyckoff Soil and Groundwater OUs was selected on the basis of the
remedial alternative evaluation criteria found in the NCP. The nine criteria are divided into three
categories: threshold, balancing, and modifying criteria. To be eligible for selection, an
alternative must meet the two threshold criteria. The five balancing criteria weigh trade-offs
among alternatives; a low rating on one balancing criterion can be compensated by a high rating
on another. The State and Suquamlsh Tribe support the selected remedy. -

10.1 Overall Protection of Human Health and the Environment

Overall protection of human health and the environment addresses whether each alternative
provides adequate protection of human health and the environment and describes how risks
posed through each exposure pathway are eliminated, reduced, or controlled, through treatment, .
englneermg controls, and/or institutional controls. :

Alternative 1 (No Further Action) would not protect human health and the environment because
the existing pump-and-treat system is.not capable of removing or containing the risks presented
by the site and is expected to fail within the next five years. As a result, NAPL and its
contaminant constituents would continue to migrate to Eagle Harbor. Because this.alternative

" constructing an impermeable wall barrier around the site that prevents flow of contaminants to

Eagle Harbor, and (2) capping of the soils to prevent contact. Operating and maintaining a
pump-and-treat system in perpetuity (unless a cost-effective future treatment technology is
employed) would be necessary to maintain the integrity of the remedy within the slurry or sheet
pile wall. Ongoing long-term monitoring and institutional controls would be necessary to ensure
adequate containment, prevent damage to the soil cap, and to prevent potential future exposure.

Alternative 3 (Thermal Remediation) will, if successful, provide the greatest protection to human
health and the environment by actively treating soil and groundwater and by removing mobile
NAPL (the principal threat) from the site. Thermal technologies can further enhance distillation
and biodegradation/oxidation of NAPL and its contaminant constituents such that residual and
dissolved concentrations may not adversely impact the marine environment. '
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10.2 A Compliance with Applicable or Relevant and Appropriate Requirerﬁents (ARARs)

Section 121(d) of CERCLA and NCP §300.430(f)(1)(ii)(B) require that remedial actions at )
CERCLA sites at least attain Applicable or Relevant and Appropriate Federal and State
- Requirements (ARARs), unless t_hey are waived under CERCLA section 121(d)(4).

Alternatives 2a, 2b, and 3 will comply with all ARARs. The key ARARs are the Washington
Model Toxics Control Act (MTCA) soil cleanup levels, federal and state marine water quality
standards, surface water standards for human consumption of organisms, and state sediment

- management standards (applicable for calculation of groundwater cleanup standards).

Alternatives 2a and 2b (Containment) would comply with these standards on top of the soil cap
and beyond the barrier wall. Alternative 3 (Thermal Remediation) could attain these standards
at the mudline where groundwater flows into the surface water through the combination of
removal and treatment/disposal of contaminants and biodegradation/oxidation processes.

Another key ARAR for Alternative 3 will be compliance with air emission limitations. For
example, the boilers necessary to produce steam will require controls to comply with limitations
on nitrogen oxide (NO,) emissions. Also the treatment system of extracted groundwater and
vapors for Alternative 3 will need to comply with requirements under the Puget Sound Air
Pollution Control Agency, the federal Resource Conservation and Recovery Act, the state
Dangerous Waste Act, and substantive requlrements of the State’s National Pollution stcharge
Elimination System (NPDES)

- Alternative 3 mcludes active soil and groundwater treatment and could achieve state and federal -
standards more permanently than Alternatives 2a or 2b.

103 Long-Term Effectiveness and Permanence -

" ‘Long-term effectiveness and permanence refers to expected residual risk and the ability of a
remedy to maintain reliable protection of human health and the environment over time, once
cleanup levels have been met. This criterion includes the consideration of residual risk that will
remain onsite following remediation and the adequacy and rehabxllty of controls.

The long-term effectiveness of remediation measures is important at the Wyckoff site because of
the large volume of NAPL in soil and groundwater. NAPL is expected to act as a source of
contamination to the marine envuonment for a very long time unless effective measures are

~ implemented.

Alternatives 2a and 2b (Containment) will be effective so long as the slurry or sheet pile wall
" remains intact around the site and the cap is adequately maintained. Under both alternatives, it is
likely that a second wall would need to be constructed in the future behind the first wall to
maintain ongoing containment over the long-term. Also, because water would continue to flow
onto the site, a pump-and-treat system would also need to be operated and maintained (and
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occasionally replaced) so contammated water does not flow over the wall or leak into the lower
aquifer.

The long-term effectiveness of Alternative 3 (Thermal Remediation) is promising for the
Wyckoff site. In early 1999, EPA began a series of laboratory tests to evaluate the effectiveness
of steam injection to recover NAPL from the Wyckoff soil and groundwater. Steam was injected
into soil cores from the Wyckoff site, to simulate the expected field conditions. Results indicated
that approximately 99 percent of total PAHs were removed by steam injection.. Although the
‘Wyckoff lab samples did not contain any pentachlorophenol (PCP), lab tests using contaminated
* soil from the Visalia project (see page 38, above) indicated that 100 percent of PCP was removed
by steam injection. Based on this information and the results from the Visalia project, it is
expected that a significant amount of NAPL will be removed from the Wyckoff soil'and
groundwater by thermal remediation. EPA will be able to better quantify the total amount of
NAPL to bc removed during the on-site pilot test. -

Factors that are likely to affect actual removal success . include the volume of NAPL actually at
the site, the ability to extend thermal effects to all NAPL areas and the ability to recover NAPL
from heated areas. These uncertainties would be better assessed through an on-site pxlot study
(see pilot study dlscussxon in Section 9.2, Alternative 3).

It has been demonstrated at Visalia that in-situ voxidati_on and biodegradation is occurring and
results from EPA and UC Berkeley laboratory studies on Wyckoff soils indicate that the same-
phenomenon will likely occur at Wyckoff during and after steam injection. This could greatly -
reduce the amount of residual contamination and greatly increase the long-term effectiveness and
permanence of Alternative 3. '

Placement of a vapor ébver over the area of thermal remediation is nécessary to ehhance’
* unsaturated soil cleanup, and to ensure that harmful vapor and contaminants, as well as odors,

" from Jeaking into the atmosphere (Figure 12). The level of cleanup that can be achieved in the -

unsaturated zone is uncertain. After completion of the remediation, samples will be taken in the
unsaturated soil to determine the actual concentrations in the soil. If the thermal remediation
does not achieve soil cleanup goals in any part of the site, a permanent soil cap and/or
institutiopal controls would be requlred in the Former Process Area. ‘

104 Reductlon in Toxicity, Mobility, and Volume Through Treatment

Reduction in toxicity, mobility, or volume through treatment refers to the anticipated
performance of the treatment technologies that may be included as part of the remedy.

Alternatives 2a and 2b (Containment) include a pump-and-treat system in order to maintain’the
water level within the slurry and sheet pile wall, respectively. - Treatment is necessary because the
extracted groundwater will be contaminated and require treatment before it can be discharged to
Puget Sound. But since the pump-and-treat system is not expected to remnve large quantities of
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NAPL, the pump-and-treat system is not effective at reducing the prmcrpal threat posed by
NAPL at the site. :

, Alternativ‘e’ 3 (Thermal Remediation) will involve aggressive treatment technologies that will
effectively reduce the toxicity, mobility, and volume of soil and groundwater contaminated with
- the principal threat NAPL. NAPL will be transported off-site for incineration and disposal.
Contaminated vapors and groundwater that are extracted will be treated prior to dischargé to the
atmosphere and Puget Sound, respectively. '

10.S Short-Term Effectiveness

Short-term effectiveness addresses the period of time needed to implement the remedy and any .
adverse impacts that may be posed to workers, the community and the environment during
construction and operatron of the remedy until cleanup levels are-achieved.

The most significant impact associated with Alternative 2a (Containmeht with Slurry Wall) is

- that it requires placement of a permanent berm and backfill over 2 to 3 acres of intertidal habitat
in order to construct the slurry wall. The estimated cost of mrtlgatmg these 1mpacts is $1.2
muillion. : ;

Alternative 2b (Containment with Sheet Pile Wall) would result in a minimal loss of intertidal

~ habitat, approximately 0.6 to U.9 acres (1850 linear feet) of shoreline. This would result in a
more modest mitigation effort with an approximate cost of $250,000. More details regarding the
short- term effectiveness of sheet pile walls are descrrbed under Altematrve 3 below

Altemative 3 (Thermal Remediation) should cause accelerated migration of heated NAPL.

.. Heated NAPL has the potential to migrate farther through the subsurfacé and marine S
" environment than ambient- -temperature NAPL. In order to eliminate this 1mpact EPA will -~ =

construct a sheet prle wall around the treatment Zone (around the Former Process Area) and will -
design and operate the injection of steam and extraction of contaminants at the site accordingly.
For example, EPA might apply the steam process slower in areas closest to Eagle Harbor to
ensure that the potential fugitive NAPL or thermal effects do not adversely affect the marine
environment. Groundwater, temperature, and intertidal habitat momtorlng will be performed in
critical shoreline areas.

Driving of the sheet piles at Wyckoff will generate moderate to high noise levels. During EPA’s
sheet pile driving test conducted in September 1999, noise levels above 80 decibels (dB) were
recorded in surrounding communities. EPA will be assessing noise abatement measures during
_the design phase of this pro;ect (see Section 12.3, below).

For Alternative 3, a sheet pile wall is preferred over a slurry wall b_ecause.sheet pile walls can be

installed in various configurations and possibly moved and reconfigured as conditions change
during the remediation process. A sheet pile wall will not require an extensive berm and backfill
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like the slurry wall in Alternative 2a. A sheet pile wall can be removed when cleanup is

achieved. However, the sheet pile wall may be cut off at the mudline if long-term containment is
necessary to allow for microbial degradation, oxidation, and other thermally -enhanced =~
attenuation processes in the groundwater to occur over time.

Steam mjectron would result in some amount of heat transfer through the sheet pile wall. -
However, based on conservative modeling, temperatures should be greatly reduced outside the
sheet pile wall. Thermal effects would be greatest in the areas directly adjacent to the wall and .
 the effects of temperature would diminish with distance. It is unknown at this time if the
potential thermal impacts adjacent to the wall would result in any loss of habitat or the loss of the
use of habitat. EPA is currently coordinating with the Natural Resource Agencies and _
Suquarmsh Tribe and is studying the potential effects of heat and adverse environmental 1mpacts
associated with the sheet pile wall. Potential thermal impacts may also be studied during the
pilot test. If necessary, appropriate'compensatory mitigation measures would be implemented.

Another short term concern is protection of the lower aquifer from NAPL contammatlon The
upper aquifer is separated from the lower aquifer by a low permeability layer (aquitard).
Groundwater in the lower aquifer is potable and samples indicate that it has very low levels of
contamination. Based on numerous field explorations during the RI and the Corps of Engmeers
exploratory drilling events in 1997 and 1999, it appears that the aquitard is continuous
throughout the site. Its thickness ranges from 10 to 40 feet. The aquitard is generally very thick
across the site with the thinnest area (10 feet) localized near the vicinity ¢ Well EWC4 (Figure
5): The aquitard would help prevent NAPL from moving downward to the lower aquifer during
thermal remediation (See also discussion in Section 6.3 of the Responsiveness Summary.)

‘Thermal remediation might also produce noise due to operation of the process units and odor
from the removal and treatment of large amounts of contamination. EPA will take measures to

R -reduce noise levels by mstallmg noise abatement equrpment such as silencers and will reduce

~odors by constructing a tight vapor cover on the site as well as by mstallmg filter systems to
reduce odor emissions. -

' 10.6 Implementability

Implementability addresses the technical and administrative feasibility of a rerhedy from design
‘through construction and operation. Factors such as availability of services and materials,
administrative feasibility, and coordination with other governmental entities are considered.
Alternative 2a (Containment with Slurry Wall) is implementable. The key element in
constructing the slurry wall is to ensure that it is sealed into the aqultard SO that it would serve as

an 1mpermeable barrier to contarmnants

Based on experiences at other sites, by going sltghtly offshore to avoid construction obstacles .
and data from a summer 1999 installation test, sheet pile walls can be implemented successfully
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~ at Wyckoff. The test was conducted at the worst portion of the site, along the northeastern

. shoreline where the depth to aquitard is deepest (75 feet bgs) and where large cobbles are known
" toexist. The sheet piles were successfully driven to and seated into the aquitard. Information
gathered from this test indicated that a heavy, robust, hot-rolled steel sheet pile will be require'd
for this site. Sheet piles were monitored during installation to determine if the interlocks were
 intact, and were extracted after the test program for inspection. Evidence of the extracted piles
showed that they can properly be installed and will be effective at containing the contamination.

One important factor associated with Alternative 3 is the water supply needed for steam and also
for cooling extracted groundwater prior to treatment. EPA is currently evaluating a range of
water supply options including an on-site production well in a deep aquifer, local sewage
treatment plant effluent, and seawater desalinization (See also drscussnon in Section 12.3 of this
ROD and Section 7 of the Responsxveness Summary )

10.7 Cost

The estimated capital and operation and maintenance costs for each alternative are provided in
Tables 7-15. The estimated total costs represent the first 30 years of capital and system operation
only. They are based on the information available at the time the alternatives were developed..
Cost estimates are expected to be accurate within a range of +50 or -30 percent.

Alternative 3, if successful, will provide a cost- effective solution and could be a permanent _
solution to the contamination at the Wyckoff site. Thermal remediation will reduce the toxicity,

moblllty and. volume of contaminants at this site.

10.8 -State/Tribal -Acceptance |

" The Washmgton State Department of EcolOgy has been mvolved thh the development of . . . S

remedial alternatives for the Wyckoff Soil and Groundwater OUs and agrees with EPA’s
Selected Remedy :

The Suquamish Tribe also supports the Selected Remedy.
10.9_. Community Acceptance
The commumty supports the Selected Remedy but has concerns regarding noise levels, air

emissions, odors, and visual impacts during construction and operation. Comments and EPA’s

responses on the Proposed Plan for the site are included as Part 3, the Responsweness Summary
of this ROD
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11. PRINCIPAL THREAT WASTE .

The NCP establishes an expectation that EPA will use treatment to address the principal threats
posed by a site wherever practicable (NCP §300.430(a)(1)(iii)(A)). Principal threat wastes
include wastes with high concentrations of toxic compounds or are highly mobile which

. generally cannot be contained in a reliable manner or would present a significant risk to human
health and the envrronment should exposure occur.

The free product light and dense non-aqueous phase liquids (L and DNAPL) at Wyckoff are the
- principal threat in the soil and groundwater. The NAPL contamination contains very high levels
‘of PAHs and PCPs, and is highly mobile. NAPL is currently movmg out into Eagle Harbor and
Puget Sound and potenttally into the lower aquifers over time.

The containment alternatives (2a and 2b) will not treat the principal threat wastes in soil and
groundwater, but will keep them in-place at the site until a future treatment technology is
employed. The contamment alternatives present a risk of failure or need for replacement over the
very long-term. .

Thermal technologies, however, will utilize treatment to actively recover, remove, and/or-treat
the principal threat wastes. If successful, this technology could provide a permanent solution to
the NAPL problem in the soil and groundwater at Wyckoff.

12. SELECTED REMEDY

121 Selected Remedy for the Sorl and Groundwater Operable Umts )
C
| "Altematlve 3, Thermal Remedratlon is the Selected Remedy Thls altemattve is selected v

' because it will achieve substantial risk reduction by treating the principle threat at the srte ~This i

. _altemauve could permanently reduces risks and is cost-effective .

The following aremajor components of Thermal Remediation:.

¢ Construct a sheet pile wall around the highly contaminated area of the Former Process Area
. to prevent potential flow of contaminants to Eagle Harbor during remediation;

* Implement thermal remediation of contaminated soil and groundwater in two phases, with an
on-site pilot test being the first phase. The pilot system will be designed and implemented
with the ability to expand to the full-scale system if the test reasonably achieves project
performance expectations (see Pilot Study discussion in Section 9.2, Alternative 3, above) -
‘and if the thermal technology provides enough long-term benefits to be worth the additional
capital costs. If the pilot study is successful at meeting these expectations, then the second
phase, the full-scale system; will be constructed and operated. The pilot study will test both
steam injection and electrical resistance heating (as a supplemental technology to steam

\ -
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injection). The full-scale thermal remediation system will be designed and constructed
according to the results of the pilot; ’

The pilot system will utlhze the existing treatment plant to treat contammated groundwater.
The same substantive National Pollutant Discharge Elimination System (NPDES) standards
developed for the existing treatment plant, with some modifications, will apply. Those
standards, along with the modifications, are presented in Table 25. Substantive NPDES ,
standards will be developed for the full-scale thermal remedratron system (1f 1mplemented)

_ based on the results of the pllot study,

The prlot test data will be used to reﬁne the alternate concentration hmrts (ACLs) for the
Wyckoff groundwater (see Section 8.3.2). The goals of the ACLs are to meet ARAR:s (State
~ and Federal marine water quality standards/criteria, surface water standards for human
consumption of organisms, and to protect the marine sediments) at the mudline;

Recovered NAPL will be disposed of off-site;

If the pilot test does not reasonably achieve performance expectations, then Alternative 2b,
. Containment with a Sheet Pile Wall Remedy, will be implemented;

If the pilot study is successful, consolidate contaminated hot spots from the Former Log
Storage/Peeler Area and the Well CWO1 area (approximately 60,000 cubic yards) within the
Former Process Area to be remediateéd by the full scale thermal treatment. Backﬁll the
excavated areas w1th clean soil;

| Construct a vapor cover above the treatment area (the Former Process Area) to enhance }

recovery of contaminated vapors, to minimize emissions to the atmosphere, and to réduce
. odors. A1r emissions. assocrated with the vapor cover and thermal process umts wrll comply s
‘with appropriate regulations; . S : a

"Monitor biodegradation, oxidation, and other thermally-enhanced attenuation processes in
soil and groundwater during and after active thermal treatment is completed to confirm
whether further reductions in contaminant concentrations are being achieved;

Monitor the upper groundwater aquifer outside of the Former Process Area and the lower
aquifer to ensure that contaminant levels are not increasing. If necessary, institutional
controls will be established to ensure that these groundwater aquifer areas remain unused
until protective levels are reached through natural attenuation®;

If full-scale thermal treatment does not remediate the surface soil in the Former Process Area
to MTCA cleanup standards, then implement a combination of actions which may include a

® EPA will monitor for decreasing trends of contaminant levels in these aquifer areas.
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soil cap, institutional controls, or other measures integrated into the future site use to ensure
long-term human health and environmental protection.-

« If full-scale thermal treatment does not remove substantially all mobile non-aqueous phase
liquid (NAPL) and if thermal treatment does not reduce the concentrations of polynuclear
aromatic hydrocarbons (PAHs) and pentachlorophenol (PCPs) in groundwater such that the
need for a long-term remediation is eliminated, then the sheet pile wall may be cut off at the

~ mudline, but will remain in the.ground, and pumping and treating will be continued for
additional years. The purpose of this action will be to contain the contaminants within the
sheet pile wall area.

-+ Establish institutional controls for the upper aquifer groundwater within the Former Process
Area to reduce the potential for human exposure to contaminants that may remain after
thermal treatment. As described in Section 6.4.1, this portion of the upper aquifer will not be -~
used as a potable water supply. The institutional controls will be necessary to assure that the
 upper aquifer beneath the Former Process Area remains unused;

The current estimated time for cleanup is approx1mately l1to2 years for the pilot study, 2-3 S
years of full-scale steammg plus 2-5 additional years of ongoing contaminant extraction plus '
2 final years of monitoring®. However, since biodegradation and oxidation would continue to
occur beyond this active remediation schedule, it is anticipated that the restoration timeframe
for the site would continue for an additional 5 or more years.

', The time lme for the thermal remedlatlon pl‘O_]eCt is as follows

Phase . _ . Time Frame ‘Years _

_ Ppilot Study* . -+ o 1-2years’ - -2000-2002

" Full-Scale De51gns - . lyear . -+ 2002 =
.. Full-Scale System Construction’ . . 1year: : 2003 % -
' Full-Scale System On-Line =~ ©" "=~ - - = 2004 "

Steam Injection & Contaminant Recovery 3 years 2004 - 2007
Continued Contaminant Recovery 5 years 2007 - 2012
Full-Scale Cleanup Completed : o 2012
Post-Remedial Monitoring - ' 2years - 2012 -2014

Ongoing Natural Oxxdatlonfoodegradatlon 5 ormore years - 2014 and beyond |

? Stake-holders and interested parties will have opportunities to provide input during thc'designs and
operation of the pilot study, and will have access to the data generated during the pilot study.

® If results of the pilot are favorable after the 1st year of operauon then the desngns for the full-scale
remediation system can commence.

® The cleanup timeframe estimates are conservative, however, they do not include | year
to design and construct the pilot system and 1%z years to design and construct the full-scale
- cleanup system. For cost estimating purposes, the larger time frame was used.
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Below is a flow chart detailing the remedial steps and how EPA Will'be'making cleanup
decisions based upon the outcome of performance data.

DECISION FLOW CHART

INSTALL SHEET PILE WALL

y

DESIGN AND IMPLEMENT
PILOT STUDY
(PHASE | CLEANUP)

~ "ACHIEVE PERFORMANCE

IMPLEMENT ALT. 2b
- CONTAINMENT

WITH SHEET PILE

WALL

DOES PILOT STUDY
EXPECTATIONS?*

Y

~ (PHASE Il CLEANUP)

GROUNDWATER
DESIGN AND OPERATE
FULL SCALE
REMEDIATION SYSTEM

CONTINUE
PUMP & TREAT FOR
ADDITIONAL YEARS

ARE GW RAOs
ACHIEVED?

. SOIL
DESIGN AND OPERATE
FULL SCALE THERMAL-
REMEDIATION SYSTEM
(PHASE 1| CLEANUP)

ARE SOIL RAOs
ACHIEVED .

DISCONTINUE
PUMPING -
REMOVE SHEET

o] PLEWAWL, -

~IMPLEMENT A -
COMBINATION OF:
“SOIL CAP, _
NsTaumoNAL | - .
CONTROLS,OTHER | -~ .-~ -~
AcTIONS ~ | -

~ *The decision of whether to proceed to full-scale thermal remediation or oontalnment will be
made by the Director of Region 10's Office of Environmental Cleanup.

UNRESTRICTED
- FUTURE USE
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12.2 Expécted Outcomes of the Selected Remedy

If successful, thermal remediation could provide permanent protection to human health and the
environment. This alternative could remove substantially all mobile NAPL, the principle threat,
to achieve long-term protection of human health and the environment and compliance with

" ARARs. If successful, this alternative would be cost-effective. '

The more aggressive cleanup of the property should permit greater subsequent land re-use
flexibility. This may include, but not limited to, residential use for large portions of the Wyckoff
property. The upper-aquifer groundwater within the Former Process Area may not have high
reusability due to the saline levels, however, the other groundwater components (the Former Log
Storage/Peeler Area groundwater and the lower aquifer) may have future re-use potenual over
time.

The containment alternatives, which require some kind of a barrier wall and permanent pump-
and-treat system to prevent migration into Eagle Harbor, would not result in significant

reductions in toxicity, mobility or volume of the principal threat at the site, would require an
ongoing long-term remediation presence, and pose a higher risk of failure in the long-term.

12.3 Issues‘ tb be Addressed During the Design Phase of the Selected Remedy

~ Several elerﬁents of the remedy will be evaluated duriﬁg detign. These t;,l;zmenté a?e:
Water S‘upply |

“EPA will cvaluate the optlon of using. water from the City of Bainbridge island's . sewage. i

" treatment plant effluent to generate steam. . EPA currently anticipates that a maximum of 200
- gallons per minute (gpm) of water would be needed during full-scale thermal remediation.’

Currently, only a handful of possible water sources have been identified for use at Wyckoff .(l)' D

drilling a deep well at Wyckoff to supply clean groundwater, (2) City of Bainbridge Island
sewage treatment plant effluent, (3) desalinated water from Puget Sound, and (4) demineralized
and decontaminated groundwater from the contaminated aquifer at Wyckoff. There are potential
“drawbacks to each of these alternatives. A deep well may not have enough capacity to meet the
anticipated 200 gpm need, and pumping this much -water from the lower, potable aquifer could
potentially have negative impacts to other water wells in the community. The city’s treatment
plant is on the opposite side of Eagle Harbor from the Wyckoff site. As a result, the water would
need to be piped under or around the harbor. Ferry and other boat traffic may make installing an
underwater pipeline impossible or cost-prohibitive. The total length, access, as well as right-of-
way issues may make installing a pipeline around the harbor impossible or cost-prohibitive.
Desalinating or demineralizing water from the sound or the brackish upper aquifer may be cost-

prohibitive. EPA will further evaluate all of these alternatives during remedial design of the pilot

study and after, as appropriate.
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Sheet Pile Driving Noise Ab_atement

A preliminary review of noise abatement technology revealed that there are currently no standard
_methods or.off-the-shelf equipment available for noise abatement of pile-driving activities.

During remedial design, EPA will conduct a more thorough evaluation. EPA will explore the

following avenues, which may have some effect in lowering noise levels in the site vicinity:

* Proper selection of sheet pile driving equipment
* Regular maintenance and repair of engme and vibrator enclosures, 1nsulat10n and
mufflers
* . Orientation and arrangement of equrpment
* Management of work schedules
. Sound barriers such as work area enclosures or acoustic blankets
~«  Consulting with an industrial noise control expert

The sheet pile wall construction will take place during the winter months. EPA currently
_ estimates that it will take up to four months to complete the sheet pile wall construction.

System Operation Noise and Air Emission Abatement

Noise related to a thermal remediation at Wyckoff is also of concern to EPA. There will be

several sources of norse above current background levels at Wyckoff. These sources may
mclude

. Truck and barge trafﬁc delxvermg constructron and operatlons equrpment and supphes
- Steam boiler noise - - '
'~ Steam travelmg through ptpes _ :

- Pumps movxng extracted materlals from the wells to the treatment plant

EPA w1ll examine the noise 1ssue durmg operation of the ptlot study and during de51gn of the -
full-scale remediation system. Both administrative and engineering controls will be evaluated to -
reduce noise levels at the site. Some controls may include:

. Limiting vehicle traffic to daylight hours and non-rush-hour times
* Delivering steam boiler fuel by barge
* Containing the steam boiler in a building
* Insulating steam pipes
~+ Enclosing pumps in buildings or vaults

Air emissions are another concern for EPA. While the purpose of any cleanup action at Wyckoff
is to protect human health and the environment, the cleanup should not trade environmental
damage in one media (e.g., sediments or groundwater) for another (e.g., air quality). As.aresult,.
EPA will further evaluate the air emissions issue operation of the pilot study and during design of

53




the full-scale remediation system. Steam generation will be performed using the most
appropriate fuel source and steam boilers available to meet project requirements as well as
applicable air pollution regulations. Several methods that may prevent releases of vapors from '
creosote and other site contaminants will be evaluated during operation of the pilot study and
during design of the full-scale remediation system. These methods include but are not limited to:

» Use of low-sulfur diesel fuel oil with efficiently running steam boilers.

 Installation of steam boiler off-gas treating equipment to further reduce nuisance odors.

» Use of an appropriate vapor cap with vapor collection pipes that would prevent heated
vapors from escaping from the subsurface. The vapors would be collected in the pipes
and routed to the treatment plant for remediation. ' '

« Use of heat exchangers to cool contaminated liquids and vapors, reducing the amount of
contamination that is likely to be released to the air .

» Use of covered process equipment and enclosed tanks so that contarmnated liquids are
not directly exposed to the ambient air.

* Control of contammated vapors in the air to ensure levels are not harmful to people at or
near the site. ~

Location of the Pilot Study - , . _ ha

The location of the pilot study is important to gain both performance data on the use of thermal

technologies at the Wyckoff site and to address specific engineering issues. An evaluation of site -

 characteristics and discussions wnth thermal experts led to an examination of two potenual pilot
study locations.

o The criteria for séleCtihg jthééé Sit¢s will focus on the ~-f_blllowing‘ characteristics:

. . “+.: The area should have ample quantities of both LNAPL and DNAPL.. =" i - o

*  The area should be adjacent to the southern boundary of NAPL contamination to allow
clean up-gradient groundwater to flow into the study location after heating. The flow of
clean groundwater into the study area is important for the evaluation of post-heating
oxidation and enhanced natural attenuation of contaminants.

* The area should be near the shoreline to allow EPA to monitor thermal effects in adjacent
marine habitats. -

The areas on the southwest and southeast corners of the former process area (Figure 13) fulfill
these broad criteria. 'Each location presents both advantages and disadvantages as a final Pilot
Study location that will need to be evaluated during design.

The southeast area (Area A), near the groundwater treatment plant contains soils highly saturated
with both LNAPL and DNAPL. In addition, the geology of the area includes marine sands and
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+ gravel along with cobble zones, which will aid in the evaluation of engineering issues such as
proper well screening intervals. This area is also adjacent to an intertidal zone, which will allow
EPA to monitor the effects of thermal remediation on marine habitats. The major disadvantage
of this location is that the southern extent of NAPL contamination near the treatment plant is not
well defined and will need to be investigated before the specific location can be determined.

The southwestern corner of the site (Area B), near the asphalt pad, also meets the broad screening
criteria. The advantage of this site is that the southern extent of NAPL contamination is fairly
well determined. However, the geology of this area is dominated by non-marine clay fill
material, which may make it difficult to evaluate the use of steam injection. Conversely, the
presence of clayey fill is amenable to a more thorough evaluation of electrical heating.
‘Disadvantages of the area include far less LNAPL than the area close to the treatment plant and
no adjacent intertidal habitat in which to monitor thermal effects.

The thermal remediation experts on EPA’s In-Situ Thermal Technologies Advisory Panel
(ITTAP) tended to favor locating the Pilot Study in the area on the southeast corner (Area A) of
the site with the recognition that the extent of NAPL under the treatment plant will be evaluated.
However, it is possible that either potential pilot study locations may turn out not to be the
optimal location. ‘If this is the case, EPA w1ll evaluate other options, mcludmg an area between '
the two locations, A and B. .

Clean Water Act Section 404(b)(1) Analysis

EPA gave consideration to several technologies in the development of a suitable remedy. Prior
to evaluating the selected remedy, EPA seriously considered the construction of a barrier wall
(slurry wall) because it represented the most protective containment remedy at the time . -
+ (Alternative 2a). Through the development of Alternative 2a, EPA reviewed design cmena and
made all efforts to minimize impacts to the aquatic environment.. However, because of site '
characteristics and construction constraints, Alternative 2a would require the loss of 2 to 3 acres
of aquatic habitat.

When EPA re-evaluated the alternatives, it was determined that the selected remedy greatly
minimized impacts to the aquatic environment. The current design of the sheet pile wall would
impact approximately 0.6 to 0.9 acres of aquatic habitat around the immediate perimeter of the
property. EPA will also evaluate the removal or partial removal of the protective sheet pile wall
upon completion of thermal treatment. This will assist m restormg the perimeter shoreline to
more natural conditions. :

EPA and the Natural Resource Agencies (the Washington State Department of Ecology,
Department of Natural Resources, Department of Fish and Wildlife, the National Marine .
Fisheries Service, the U.S. Fish and Wildlife Service) and the Suquamish Tribe have also
developed a conceptual compensatory mitigation proposal to offset temporary and permanent
losses. The proposal includes a re-shaping of a portion of the western shoreline to increase the
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area of intertidal slope and remove old fai'ling bulkheads (see Sheet Pvi,le Mitigation
Requirements, below, for more information).

EPA’s complete evaluation and findings regarding this project pursuant to Section 404 of the
Clean Water Act will be completed post-ROD and will be placed in the site’s Administrative
Record. :

Sheet Pile Mitigation Requirements

As stated above, the current estimate of impact from the sheet pile wall is between 0.6 and 0.9
acres of temporary and/or permanent loss of intertidal habitat. Pursuant to the Clean Water Act’
Section 404(b)(1), the purpose of mitigation is to offset adverse impacts to the aquatic ,
environment from the sheet pile wall, including construction. The final impact of habitat loss
from installation of the sheet pile wall will be fully evaluated during the design phase of the
project. Remaining issues include assessing the total area impacted and a final determination of
the type of permanent or temporary habitat loss to the marine environment. Once the extent of
habitat impact is determined, a mitigation plan will be developed. The objective of this
mitigation strategy will be to modify the western shoreline to increase and support habitat for
baitfish spawning (surf smelt) and salmonids (juvenile chinook). This will include creatmg a
gently sloping beach (no steeper than 1:6) with sand and pea gravel across potions of the western
shore. The beach will be created through a combination of cutting back the existing shoreline
and adding fill matcrial to the existing intertidal/subtidal area to achieve the 1:6 slope. The grain
sizes will be tiered so that finer grained material will be along the upper beach, coarser grained
‘material in the mid-tidal ranges and finer grained materials in the subtidal. :

... EPA is also coordmatmg with the National Marme Fisheries Service (NMFS) to develop a o
" Biological Assessment (BA) for the Wyckoff/Eagle Harbor site-wide remedlatlon as requnred by '
: the Federal Endangered Specnes Act T R

| Thermal Remedtatzon of Dwxms/F urans

A steam injection experiment was performed in a laboratory study to assess whether
polychlorinated dioxins and furans can be recovered from the soil by steam injection. The results
of this experiment show that significant reductions in the dioxin concentrations may not be
possible by steam injection due to its low vapor pressures. Since vaporization is the main
recovery mechanism in these laboratory experiments, significant recovery of these very low

~ vapor pressure compounds would not be possible. However, optimal use of different recovery
mechanisms in the field, such as mobilization/recovery in the hqu1d phase may aid in removing
more of the dioxins than were recovered in the lab. '

EPA will further evaluate the remediation of dioxins and furans by thermal means diring the on-

site pilot study. Contingencies such as a surface soil cap or institutional controls will be ,
~ developed to address this area of uncertainty.
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13. STATUTORY DETERMINATIONS

‘Based on information currently available, EPA believes the Preferred Alternative provides the
* best balance of tradeoffs among the other alternatives with respect to the evaluation criteria. The
preferred alternative best satisfies the following statutory requirements in CERCLA Section
121(b): (1) be protective of human health and the environment; (2) c'omply with ARARs; (3) be
cost-effective; (4) utilize permanent solutrons and (5) satrsfy the preference for treatment as a
principal element

Under CERCLA Section 121 and the NCP, the lead agency must select remedies that are
protective of human health and the environment, comply with applicable or relevant and
appropriate requirements, are cost-effective, and utilize permanent solutions and alternative
treatment technologies or resource recovery technologies to the maximum extent practicable. In
addition,}CERCLA includes a preference for remedies that employ treatment that permanently
and significantly reduces the volume, toxicity, or mobility of hazardous substances as a principal
‘element and a bias against off-site disposal of untreated wastes. The following sections dlSCUSS
how the Selected Remedy meets these statutory requrrements

-13.1  Protection of Human Health and the Environment

‘The Selected Remedy, Alternative 3, will protect human health and the environment through the
treatment of NAPL-conta:ninated soil and groundwater by in-situ thermal treatment, with a-
contingency of containment if RAOs are not met following remediation. The Selected Remedy
actively treats the soil and groundwater by removing mobile NAPL (the principal threat) from the
site. This remedy will reduce the threat of exposure to the most mobile chemicals of concern via
direct contact or 1ngestron of sorl and exposure to groundwater and NAPL by manne orgamsms "

- Once thermal treatment is completed the vapor cap wrll be removed and the sheet prle wa]l
erther removed, remain as is, or cut off at the mudhne :

Because the principal threat will be removed, treated, and incinerated, the risks posed by the soil
and groundwater at the Wyckoff site will be reduced. The combination of treatment, oxidation,

and biodegradation may achieve ARAR levels within a reasonable timeframe.

If thermal treatment cannot achieve the cleanup levels for soil and groundwater, then the

~ contingency of soil cap and containment with a sheet pile wall will be protectrve of human health

and the environment because the exposure pathways will be removed
‘Implementation of this remedy may create neighborhood disturbances such as noise levels, odors,

increased traffic, and heat effects to Eagle Harbor however, measures will be taken to minimize
any short term impacts. ‘
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13.2 Compliance with Applicable or Relevant and Appropriate Requirements (ARARs)

The Selected Remedy will comply with all Federal and State applicable or relevant and -
appropriate requirements. EPA will develop alternate concentration limits (ACLs) for the
Wyckoff groundwater (see Section 8.3.2). The goals of the ACLs are to meet State and Federal
marine water quality standards/criteria, surface water standards for human consumption of
organisms, and to protect marine sediments. The point of compliance for ACLs is at the
mudline.

The ARARs are as follows:-
“State of Washington Model Toxics Control Act

, (WAC 173-340-360(4) This section is applicable for identifying the order of |
' preference of cleanup technologies, mcludmg treatment as
the highest preference

(WAC 173-340—360(5)(d) This section is applicable for identifying the state’s
- preference for permanent solutions to the maximum extent
practicable.

(WAC 173-340-360(6) - This sect:on is applicable for selecting a ciecanup that
‘ provides for a reasonable restoration time frame and
identifying factors to be considered when establlshmg that
time. frame

L

. (WAC173-340-440) -~ This section is applicable for requiring institutional controls

where active cleanup measures (e.g., treatment) willnot ..~

. attain MTCA cleanup levéls or where a cap is used to
contam contammants above MTCA cleanup levels. -

(WAC 173—340-720) , Thxs sectton is applicable for setting groundwater cleanup
B standards including points of compliance.

(WAC 173-340-730) This section is appllcable for setting surface water cleanup :
o standards mcludlng points of compllance

(WAC 173-340-740) * This section is applicable for setting soil cleanup standards
including points of compliance. .

58




State of quhrngton Dangerous Waste Regulations (WAC 173-303)

This is.appIicable to the treatment, storage ior disposal of solid wastes which are
dangerous or extremely hazardous to the public health and the environment. Sludges,
NAPL, tank bottom sediments, and spent carbon will be disposed off-site.

Resource Conservation and Recovery Act (40 CFR 261, 264, and 268)-

(40 CFR 261) ' This applies to the identification of hazardous wastes. The
o - NAPL and the treatment plant waste streams (sludges, tank .
bottom sediments, and spent carbon) are listed hazardous
wastes.

. (40 CFR 264 Subpart X)  Treatment of Hazardous Waste - This is applicable to
: » treatment process units which must be located, designed,
constructed, operated, and closed in a manner that will
ensure protection of human health and the environment.
These requirements are not applicable to the on-site
treatment plant, which is excluded under the wastewater
treatment unit exclusion (40 CFR 264. 1(g)(6)). :

(40 CFR 264 Subpart BB) | Air Ermssron Standards for Equipment Leaks - This is

applicable to equrpment to prevent orgamc emissions from -
leaking to the atmosphere

(40 CFR 264 1080 and 265 1080 Subpart CC) o ' )
Air Emission Standards for Tanks Surface Impoundments
- and( Containers - This is relevant-and approprrate to tanks
~containers, surface'impoundments, etc.,” that manage-
volatile hazardous waste.

(40 CFR 268) | Land Disposal Restrictions - This is applicable to- the land
' drsposal of listed or characteristic hazardous waste -
materials dlsposed off-site.

Off-site Disposal Rule (40 CFR § 300.440)

Wastes being treated or drsposed off-srte may only go to facilities that are in comphance
~ with EPA’s Off-site Rule. :



file:///yastes

Federal Water Pollution Control Act/Clean Water Act (33 USC 1 251 -1376; 40 CFR 100-149)

Acute marine criteria are applicable requirements for discharge to marine surface water
via the groundwater treatment plant outfall. They are also relevant and appropriate for
the discharge of groundwater to surface water at the mudline.

Federal Clean Water Act Dredge and Fill Requirements; Sections 401 and 404 (33 USC 401 et
seq 33 USC 1413; 40 CFR 230 231; 33 CFR 320-330)

These regulations are applicable to the discharge of dredged or fill material to waters of
the U.S. The 404(b)(1) evaluation will be completed for the construction of the sheet-pile
wall and will comply with the requrrements

'Rivers and Harbors Appropriations Act ( 33 USC 403; 33 CFR 322)

- Section 10 of this act establishes permit requirements for activities that may obstruct or
alter a navigable waterway; activities that could impede navigation and commerce are
prohibited. These substantive permit requirements are anticipated to be applicable to
remedial actions, such as construction of the sheet pile wall and shoreline reconstruction.

" National Pollutant Discharge Elimination Systé‘m (WAC 173-220)

The Washmgton State NPDES program provides conditions for authorizing direct
discharges to surface waters and specifies point source standards for such discharges.
The substantive NPDES standards are applicable to discharges to surface waters by the
: groundwater treatment plant. Substantive discharge standards have been developed for
the existing treatment plant and, with some modifications, will also be appllcable to the
- - thermal pilot study treatment system The modlﬁed NPDES standards are descnbed in -
Table25 ' ' _ o R L S

State of Washington Water Qualuy Standards for Surface Waters ( WAC 1 73 201A)

Standards for the protection of surface water quality have been established in Washington
state. The standards for marine waters will be applicable to discharges to surface water

from the groundwater treatment plant and relevant and appropnate to the groundwater

~ discharge to surface water.

State of Washington Sediment Management Standards (WAC 173-204)
Chemical conccntration and biological effects criteria are established for Puget Sound
sediments and are applicable such that discharges from the groundwater at Wyckoff

should not cause exceedances of PAH and PCP standards in sediments (see Tables 13 and
15). _
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Safe Drinking Water Act/National Primary Drinking Water ReguAlationsA.( 40 CFR 141)

The federal primary drinking water standards, adopted by the State of Washington, set
maximum contaminant levels (MCLs), which are the maximum permissible levels of
contaminants in drinking water based on the prevention of adverse health effects. Large
portions of the upper aquifer at Wyckoff is nonpotable due to high salinity levels,
however, MCLs are relevant and appropriate to the lower aquifer, a potential future
source of drmklng water.

Clean Air Act

. .Prevention of Slgmﬁcant Deterioration (PSD) of Air Quality (40 CFR Part 52.21)

provisions for prevention of significant deterioration of air quality in any portion of any - .

State where the existing air quality is -better than the national ambient air quality
standards (NAAQS). This regulation is applicable if the potential to emit exceeds 250
tons per year or more of any air pollutant subject to regulation under the Act. Ifitis
determined during remedial design that emissions will exceed the threshold levels for
each pollutant, different fuel types will be evaluated.

The Standards of Performance for New Stationary Sources (40 CFR Part 60) provisions
for Small Industrial-Commercial-Institutional Steam Generating Units (Subpart Dc) are
applicable. This regulation provides limitations for particulate matter and sulfur dioxide
emissions. An evaluation will be conducted during remedial design to determme if
emissions will exceed the threshold levels for each pollutant.

- The Nattonal Etmssmn Standards for Hazardous Air Pollutants (NESHAP) (40 CFR Part - B
' 63) regulated specxﬁc categories of stationary sources that emit (or have the potential to
s emit) one or-more hazardous air pollutants list in this part pursuant to section 112(b) of
" the Act. This regulation is applicable, however, an evaluation will be conducted during
remedial design to determine if emissions will exceed the thireshold levels for each
pollutant. : g

Regulations | and Il of thé Puget Sound Air Pollution Control Agency (WAC 173-400 and 460)

Regulation I establishes technically feasible and reasonably attainable standards that are
generally applicable to the control and/or prevention of the emission of air contaminants.
Specific provisions will apply to the steam boiler and treatment system.

- Regulation Il is applicable to the steam boiler and treatment system if they emit a Class
A or Class B toxic air pollutant into the ambient air (WAC 173-460-030(2)(b)). The
regulation establishes acceptable source impact levels (ASILs) for toxic air pollutants

“emitted from new or modified sources to prevent air pollution, reduce emissions to the
extent reasonably possible, and maintain such levels of air quallty to protect human health
and the env1ronment
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Oil Pollution Control Actof 1 990 (OPA) -

(33 CFR Part 154) Facnlmes Transferring 0il or Hazardous Materials in Bulk -
‘ ~ This is applicable to Wyckoff; which is anticipated to be
~ receiving bulk shipment of fuel from a vessel with a.
capacity of 250 barrels (10,500 gallons) or greater.

(WAC 173-180A, B, C, D) Establishes minimum performance standards for oil
o transfer, storage and monitoring activities; Requires the
~ preparation and implementation of a Facility Oil-Handling
- Operations Manual for onshore and offshore facilities (i.e.,
loading dock and pipeline); Requires the development, -
approval, and implementation of personnel oil-handling
training and certification programs for onshore and offshore
- facilities; Requires development of an Qil Spill Prevention
Plan. The substantive requirements are applicable to the
delivery of fuel from barges to the site. :

Federal Endangered Spec;es Act of 1973 (16 USC 1531 et seq.; 50 CFR 200, 402)

This regulation is apphcable to any remedial action performed at this site since thls area is
potential habitat for threatened and/or endangered species. The special species of concern
for the Wyckoff site and surrounding marine habitats include Puget Sound Chinook, bull
trout, Stellar sea lion, bald eagle, and marbled murrelet. -

U.S. Fish and Wildlife Coordination Act (16 USC 661 et seq.) o -

*. " Eagle Harbor provide potential habitat for the species identified above'aid usedasa - =«
salmonid migratory route. Thxs act prohibits water pollution with any substance - -
T deletenous to fish, plant life, or bird life, and requires: consultatlon with: the U. S Fish and e
* - Wildlife Service and appropriate state agencies. Criteria are established regardmg site
selection, navigational impacts, and habitat remediation. These requirements are_
applicable for remedial activities on the site.

_ Constfuction in State Waters, Hydraulic Code Rules (RCW 75.20; WAC 220-1 ]O)

Hydraulic project approval and associated requirements for construction projects in state
waters have been established for the protection of fish and shellfish. Substantive permit
requirements are applicable to the construction of the sheet pile wall. The technical
provisions and timing restrictions of the Hydraulic Code Rules are also applicable to
construction of the sheet pile wall and shoreline modlﬁcanons associated w1th habitat
mitigation activities.
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Shoreline Mandgement Act (RCW 90.58, WAC 173-14); Coastal Zone Managemem Act (16 USC
1451 et seq., 15 CFR 923), Kitsap County Shoreline Management Program (WAC 1 73 19-2604);
City of Bainbridge Shoreline Management Regulations

These statutes and regulations are applicable for construction of the sheet pile wall, _
which will be along the shoreline area of Wyckoff, and shoreline modlﬁcatlons associated
with habitat mmgatlon activities. '

Minimum Standards for Construction and Maintenqncé of Water Wells ( WAC 173-160)

Well construction regulations establish minimum standards for water well construction .
This regulation will be applicable to monitoring well construction, steam injection well
construction/action, and if EPA decides to install a water well for steam generauon This
regulauon is also applicable to the decommissioning of wells

Underground Injection Contr‘ol Program (WAC 1 73 -2 1 8)

_ This regulation is applicable to the steam injection wells necessary for thermal
remediation. :

Minimum Functional Standards for Solid Waste Handling (WAC 173 -304 )

As part of the selected remedy, if thermal remediation does not fully rer:ediate the -

- surface soil in the Former Process Area to MTCA cleanup levels, then a contingency will
be employed which may include a soil cap. This regulatlon would then be relevant and
appropnate :

'. 'General Regulanons for Azr Contammant Sources ( WAC 1 73 400)
Thls regulatlon requxres Best Management Practlces to be employed mcludmg covermg
stock piles, cleaning of trucks prior to leaving the site, and monitoring air emissions.
~ This will be applicable during remedial action at Wyckoff. ’

TBCs (To Be Consider'ed )

TBC items are state and local ordinances, advisories, guidance documents or other

requirements that, although not ARARs, may be used in detemlining the appropriate

extent and manner of cleanup. Generally, TBC requirements are used when no federal or
~ state requirements exist for a particular situation.

- A TBC for the Wyckoff Soil and Groundwater remediation is the City of Bainbridge

- Island’s Title 16 Environment, Chapter 16.16 Noise Regulations. EPA intends to notify -
and coordinate with the Office of Planning and Community Development regarding the
construction of the sheet pile wall and the thermal system operation.




13.3  Cost-Effectiveness

The Selected Remedy is cost effective. In making this determination, the following definition
was used: “A remedy shall be cost-effective if its costs are proportional to its overall
effectiveness.” (NCP §300.430(f)(1)(ii)(D)). This was accomplished by evaluating the “overall
effectiveness” of those alternatives that satisfied the threshold criteria (i.e., were both protective
of human health and the environment and ARAR-compliant). Overall effectiveness was
evaluated by assessing three of the five balancing criteria in combination (long-term
effectiveness and permanence; reduction in toxicity, mobility, and volume through treatment; and
short-term effectiveness). Overall effectrveness was then compared to costs to determme cost-

o effectlveness

The pilot study (Phase I) creates an opportunity to proceed wrth Phase i1 (full scale cleanup) only
if reasonable cost-benefit can reasonably be predtcted :

The estimated present worth cost for the Selected Remedy is $41,479,143. Although Alternative
2b, Containment with a Sheet Pile Wall, is estimated to be approximately $13 million dollars
less expensive, treatment and removal of the principal threat contaminants are not addressed, and
the containment cost estimates only represent a time frame of 30 years. As discussed above, l
containment has long-term operation and maintenance costs as well as future capital system
replacement costs The Selected Remedy may elmunate these costs.

EPA believes that the Selected Remedy’s additional COsts for treatment and removal of

contaminants may provide a significant increase in long -term protection of human health and the

environment and is protective.

_ 13 4 Utlhzatlon of Permanent Solutions and Alternatlve Treatment (or Resource -
Recovery) Technologles to the Maxnmum Extent Practlcable e :

: EPA has deterrmned that the Selected Remedy, an  innovative treatment technology, represents
the maximum extent to which permanent solutions and treatment technologies can be utilized in
a practicable manner at the site. The Selected Remedy treats the upland source materials
constituting principal threats at the site, achieving significant reduction in NAPL volume in soil
and groundwater. All NAPL recovered will be incinerated and the contaminated groundwater
and vapors treated on-site. Approximately 1,000,000 gallons of NAPL still remain in the
subsurface at this site. To date, approxrmately 88,700 gallons have been removed by pump-and-

_ treat mechanisms and incinerated:

As discussed above, EPA will implement the Selected Remedy in two phases, with an on-site
pilot study as the first phase. If the pilot study is succéssful at meeting performance expectations,
then the full-scale cleanup will be employed. However, if the pilot is not successful, then the
contingent remedy, Alternative 2b, will be implemented. The contingent remedy will then
represent the maximum extent to which permanent solutions and treatment technologies can be

- utilized in a practicable manner at this site.

-

ot




13.5 Preference for Treatment as a Pridncipal Element

By utilizing treatment as a srgmﬁcant portion of the remedy, the statutory preference for
remedies that employ treatment as a principal element is satlsﬁed

13.6 Five-Year Review Requlrements

Because this remedy may result in hazardous substances, pollutants, or contaminants‘remaining
at the site, a statutory review will be conducted within five years after initiation of remedial
action to ensure that the remedy is, or will ,be, protective of human health and the environment.

13 7. Documentation of Significant Changes from Preferred Alternatlve of Proposed Plan

The Proposed Plan for the Wyckoff site was released for public comment in October 1999. The K
Proposed Plan identified Alternative 3, Thermal Remediation, as the Preferred Alternative for
soil and groundwater remediation. EPA reviewed all written and verbal comments submitted
during the comment period. It was determined that no significant changes to the remedy,
originally identified in the Proposed Plan, were necessary or appropriate.
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TABLES



Table 1

[

Summary of Chemicals Detected in the Near-Surface (0-4 feet bgs)
Former Process Area and Log Storage/Peeler Area Soil

200

dioxin (2.3,7,8-TCDD)/tef

Chemical Name Number Number Minimum Maximum Average
of of Detected Detected Detected
Detection_s Samples Concentration | Concentration { Concentration
‘ (ug/kg) (ug/kg) (iug/kg)
PAHs: ' -
| benzo(a)anthracene 34 238 720 220,000 25239
benzo(a)pyrene 68 238 640 370,000 18,642
benzo(b&k)fluoranthene 64 188 © 1,150 550,000 26,320
benzo(b)fluoranthene 6 50 550 8,690 3,537
| benzo(k)fiuoranthene 4 50 510 3,100 1,728
chrysene 66 238 470 - 400,000 28,637
dibenz(a,h)anthracene - 19 - 238 600 28,000 4,234
indeno(1,2,3-cd)pyrene 4 238 600 100,000 7,089
Phenols: |
bentachlorophenol 49 238 - 16.6 . 35,000 3,700
_ bf’dxinsffurahé: | N |
e © 0000295 Cpa2a | 022




. Table 2

* Summary of Chemicals Detected in the Subsurface (5-7 feet bgs)
Former Process Area and Log Storage/Peeler Area Soil '

Chemical Name

Number

Maximum

Number Minimum Average
of of Detected Detected Detected
Detections | Samples Concentration | Concentration | Concentration
-(ug/kg) - (ug/kg) (ug/kg)
PAHs: |
benzo(a)anthracene 38 228 410 310,000 30,676
benzo(a)pyrene 43 228 430 73,000 13,521
benzo(b&K)fluoranthene 31 182 340 140,000 28911
benzo(b)fluoranthene 3 46 445 27,000 9415
benzo(k)fluoranthene 1 46 9,600 9,600 9,600
chrysene 47 228 555 290,000 20,536
dibenz(a,h)anthracene 19 28 . 600 . 4950 1954
indeno(1,2,3-cd)pyrene 34 228 . 595 15,000 4797
Phenols: .
pentachlorophenol 16 224 110 440,000 39,820
—— . : ) | —
| carbazote iz b s 161,000 | 26,286
Dioxins/f‘u:fans: ' 7 ‘ o |
dioxin (2,3,7,8-TCDD)/tef 1 14 3.226

047

0.00002




Table 3

»Sumbmary.of Chemicals Detected in the Near-Surface (0-4 feet bgs)-
' Soil in the Vicinity of Well CW01 Area

Ndmber

1 indeno(1,2,3-cd)pyrene

Chemical Name Number Minimum Maximum Average
of of Detected Detected Detected
Detections | Samples Concentration | Concentration | Concentration
(ug/kg) (ug/kg) («g/kg)
Fill Materials '
benzo(a)anthracene 3 4 136.5 282 204.5
benzo(a)pyrené 4 4 - 938 290 208.575
benzo(b)fluoranthene 4 4 205 695 46425
benzo(k)fluoranthene 4 4 77.8 216 162.45
chrysene 4 4 120- 511 301.625
indeno(l.2;3-cd)pyrene 4 4 93.3 - 327 21395
dioxin (2,3,7,8-TCDD)/tef 1 1' 0.107663 0.107663 _ 0.107663
Native Soil ‘
benzo(a)anthracene 1 4 330 330 . 330
benzo(z.l)pyyenel 4 4 13.9 330 . 100.75 .
ben:io(b)ﬂUOrar\'thene-" 4 | 4 4 850 2649 v
benzo(k)fluoranthene 4 a2 s | D snans
chrysene 3 4 24 621 246.9
4 4 19 345. 1003




Table 4

S'ummary of Dissolved-Phase Chemicals Detected in-

Upper-Aquifer Groundwater

Chemical Name Number Number . Minimum Maximum Average
' of of Detected Detected Detected .
Detections | Samples | Concentration | Concentration | Concentration
‘ (ug/L) (ug/L) (ug/L)
"PAHs: . |
acenaphthene 30 40 0.022 21,500 2,162.983
anthracene 32 40 0.083 5,350 607.950
benzo(a)anthracene 17 38 3 1,700 364.029
benzo(a)pyrene 19 37 "0.058 240 72.066
benzo(b)fluoranthene 20 38. 0091 1,300 - 194.305
benzo(K)fluoranthene 17 37 0.033 520 78.044
chrysene 24 38 0.058. 1,400 211.235
' dibenz(a,h)anthracene 2 36 938 17.1 13.450
' fluoranthene 32 40 0.046 17,000 1,402.447
fluorene _ 30 40 . 0092 . 17,500 2035840
indeno(1.2.3cdpyrene . | 4 36 7 15 | sis
- | ‘naphihatene 32| L a0 C32 0| 130000 | 15196341
pyrene 32 40 0037 5,000 ' 609.450
Phenols:
pentachlorophenol 14 38 124 16,000 2,096.993
trichlorophenol, 2.4,6- 2 36 2 37 29500
Volatile Organics: ‘
benzene n 40 3 57 15064
carbon tetrachloride 1 40 23 23 2.300
dichloroethane, 1.2- 1 40 4 4 4.000
ethylbenzene 30 40 0.21 7845 170.636
styrene | 1 40 333 333 333.000 |
BNAs: _
bis(2-ethylhexyl)phthalate 10 38 ! 12,000 1,249.630




carbazole A 29 40 0.043 3.850 419.411
dimethylphenol, 2,4- I 37 0.46 360 105.605
methylphenol, 4- 12 39 2 240 32.844




~ Table 5

Summary of Chemicals Detected in

Lower-Aquifer Groundwater

Chemical Name. Number.. Number Minimum Maximum " Average
of of Detected Detected Detected
Detections | Samples | Concentration | Concentration | Concentration
(uglh) (g/l) - (ugll)
PAi{s:
benzo(a)anthracene 2 13 0.85 18 1325
benzo(a)pyrene 6 13 0.15 038 0.272
benzo(b)fluoranthene 6 13 0.32 0.73 0.490
benzo(k)fluoranthene 6 13 0.11 0.33 0.200
chrysene . 6 13 10.38 2 0.882
fluoranthene 5 13 0.34 29.7 13.188
naphthalene 8 13 0.25 1,403.95 328.439
Phenols:
pentachlorophenol 4 | 13 1.5 18.5 8.125
Volatile Organics: . . E A _
carbon tetrachloride R 13 0 13 U150
fBNLA's:"- CLT . 7 = _ | _
bis(2-ethylhexyl)phthalate 4 13 29 32 10975
| carbazole 5 13 0.057 374 12.106




Table 6

Summary of Chemicals Detected in LNAPL

-Chemical Name Number Number Minimum | Maximum Average
of of. Detected Detected Detected
Detections | Samples | Concentration | Concentration | Concentration
' (ug/L) (ug/L) (1g/L)
PAHs:
acenaphthene S 5 9,000,000 36,000,000 - 24,400,000
acenaphthylene 4 5 190,000 540,000 365,000
anthracene 4 5 3,500,000 4,700,000 4,225,000
benzo(a)anthracene 5 5 1,200,000 5,800,000 2,420,000
benzo(a)pyrene s 5 360,000 1,700,000 716,000
benzo(b)fluoranthene 5 S 600,000 3,200,000 1,316,000 '
benzo(gh.i)perylene 3 5 140,000 450,000 246,667
chrysene ' 5 5 1,100,000 4,400,000 2,000,000
fluoranthene s 5 6,200,000 23,000,000 13,160,000
fluorene .5 5 6,100000 | 20,000,000 11,920,000
indeno(1,2,3-cd)pyrene . 3 5. 150,000 550,000 . 286,667 -
naphthalene 5 5 22,000,000 220,000,000 | 134400000
‘| phenanthrene: s s 14000000 | 64000000 | 35.200,000
pyrene | 5 5 3,900,000 19,000,000 8,100,000
Phenols:
pentachlorophenol . 3 5 920,000 1,100,000 1,040,000
Volatile Organics:
acetone 2 5 390,000 2,900,000 1,645,000
ethylbenzene 3 5 650,000 1,600,000 11,083,333
1 methylene chloride 5 . 5 99,000 20,000,000 - 4,553,800
toluene 3 5 ~ 310,000 1,000,000 666,667
| xylene, mixture 3 5 1,000,000 6,000,000 3,066,667
BNAs:
bis(2-ethylhexyl)phthalate 1 5 170,000 170,000 170,000




carbazole

820,000 - 4,364,000 2,371,000 -
dibenzofuran 6,000,000 25,000,000 14,400,000
methylnaphthalene, 2- 8,200,000 89,000,000 56,040,000
Dioxins/Furans: . | -
heptachlorinated dibenzo- 10 10 10 -
p-dioxins, (total)
octachlorodibenzo-p-dioxin 26 26

© 26




Table 7

'Sunimary of Chemicals Detected in DNAPL

‘Chemical Name Number .| Number Minimum Maximum Average
of of “Detected . Detected - Detected .
Detections Samples | Concentration | Concentration | Concentration
(ug/L) (1g/L) (ug/L)
‘PAHS:
acenaphtherie 7 7 130,000 56,000,000 18,861,429,
acenaphthylene 6 7. 20,000 760,000 336,667
anthracene 5 7 700,000 4,600,000 2,740,000
benzo(a)anthracene 6 7 71,000 4800000 - | 2333500
benzo(a)pyrene 6 7 20,000 . 1,300,000 650,000
“benzo(b)fluoranthene 6 7 33,000 2,500,000 1,277,167
benzo(g.h.i)perylene 2 7 6,000 340,000 173,000
chrysene ' 6 - 7 62,000 3,600,000 1,875,333
fluoranthene 6 7 | 1,200,000 40000000 | 16,350,000
fluorene 1 7 150000 | 50000000 13,721,429
indeno(1,2,3-cd)pyrene 1 7| .. 6000 6000 | . 6000
naphthalene 7 7 | 480,000 210,000,000 |- 74,368,571
“phenanthrene © g 77| 890000 | 110000000 | 34484286
pyrene 7 7 230,000 15,000,000 7,072,857
Phenpis:
pentachlorophenol - 1 750,000 750,000 750,000
Volatile Organics: :
chloroethylvinylether, 2- | 4 400,000 400,000 400,000
ethylbenzene 2 4 420,000 " 810,000 615,000 -
methylene chioride 3 4 49 000 220,000 159,667
toluene .3 4 82,000 300,000 197,333
BNAs: | |
| bis(2-ethylhexyl)phthalate 1 7 200,000 202,000 200,000
carbazole 6 6 66,000 9,200,000 2811,167




dibenzofuran 82,000 43,000,000 13,683,143
dimethylphenol. 3,5- 590,000 " 590,000 590,000
methylnaphthalene, 2- 2,400,000 84,000,000 28,400,000
naphthaiene, I-methyl- 650,000 100,000,000

45,008,333




Table 8

Reasonable Maximum Exposure Concentrations and
Estimated Risk Values for Major Risk Drivers in Soil

Contribution

Chemical of Concern | Concentration | Cancer Risk | to Cancer Risk | Source of Toxicity
(mg/kg) ' (%) Information
Benzo(a)anthracene . 310 3.53x10 13.47 USEPA*
Chrysene 352 4.01x10° 0.15 USEPA*
Benzo(b)fluoranthene 214 2.44x10* 9.31 USEPA"®
Benzo(k)fluoranthene 89.6 11.02x10°% 0.39 USEPA®
Benzo(b&k)fluoranthene 550 6.27x10* 12393 USEPA*

| Benzo(a)pyrene 370 4.21x10* 16.07 RIS
Indeno(1,2,3-cd)pyrene 100 . 1.14x10 435 USEPA*
Dibenzo(a,h)anthracene 38.6 4.40x10° 1.68 USEPA?
Pentachlorophenol 108 2.02x10°3 - 0.77 IRIS
2,3,7,8-TCDD/TEF 0.0001077 2.52x10°3 0.96 HEAST
1,2,3,7,8-PeCDF/TEF 0.00075 1.76x10™ 6.72 HEAST
1,2,3.4.6,7.8- 0.0008 1.87x10* 7.14 HEAST
HpCDD/TEF : - ‘ ,

1 1,2,3,4,7,8-HxCDD/TEF 0.000098 2.30x10° 0.88 HEAST
2,3.4,6,7,8-HxCDF/TEF 0.000043 1.01x10% 0.39 HEAST
1,2,3.6,7,8- HpCDD/TEF . 0.000067 7.57x10°% . 2.89 HEAST
1,2,3,7.8,9- HpCDD/TEF ‘ 0.0003 . 7.03x10° 268 _'HEAST -
OCDD/TEF 0.00092 2.15x10 8.21 HEAST

IRIS - Integrated Risk Information System, USEPA, 1995 -
HEAST Health Effects Assessment Summary Tables, Annual Summary USEPA, 1994.

: * Provisional Guidance for Quantmmve Assessment of Polycyclic Aromatic Hydrocarbons USEPA July 1993 |




Table 9

Reasonable Maximum Exposure Concentrations and
Estimated Risk Values for Primary Risk Drivers in Groundwater

_ - Contribution
‘Chemical of Concern | Concentration | HQ | Cancer to Cancer Source of
~ (mg/L) Risk Risk (%) ~ Toxicity
' Information
Semi-volatile Organics: '
BiAs(2-ethylhexl)phthalatc 12.0 164 | 1.97x10°3 2.67 IRIS
Carbazole ) 3.82 ’ 9.04x10* 1.22° HEAST
Naphthalene 130 89 B ODEQ
Acenaphthene 21.5 9.82 - IRIS
Fluorene 17.5 12.0 IRIS
Fluoranthene 17.0 11.6 IRIS
Pyrene 5.0 4.57 IRIS
Benzo(a)anthracene 1.7 . 1.45x10? 19.64 USEPA®
Benzo(b)fluoranthene - 1.3 1.11x10? 15.04 USEPA*
Benzo(a)pyrene 0.24 2.04x10? 27.64 IRIS
Dibenzofuran _ 13.95 95.5 USEPA®
| Phenols: :
Pentachlorophenol 16 146'| 223x102 | - 3021 . | RIS .
4-methypheniol 024 - 132 o " HEAST *
PCBs & Pesticides: . S
Dieldrin -0.0062 3.40 | 1.16x10° . 1.57 IRIS
Heptachlor epoxide -0.0007 1.48 | 7.48x10° IRIS
PCB-1254 0.0042 5.75 IRIS

* Provisional Guidance for Quantitative Assessment of Polycychc Aromatic Hydrocarbons, USEPA, J uly 1993
® Provisional RfD, USEPA Region S, July 1994

RIS - Integrated Risk Information System, USEPA, 1995 :
HEAST - Health Effects Assessment Summary Tables, Annual Summary, USEPA, 1994
Oregon Department of Environmental Quality - Provisional RfD, January 1992

e




Table 10

Average Exposure, Maximum Exposure Concentration, and Associated Risk Values for .
Chemicals of Concern in Soil '

Average Average RME RME RME
1 Chemical of Concern - Conc. Conc. Concentration HQ Cancer
: , (mg/kg) Cancer Risk (mg/kg) ) Risk

Naphthalene , . : 250,000 22.8
Benzo(a)anthracene 393 3.97x103 310 : 3.53x10*
Chrysene : 352 4.01x10°®
Ber{zo(b)ﬂuoranthene 214 2.16x10°% : 214 - 2.44x10* -
Benzo(k)fluoranthene 26.5° 2.68x10° 89.6 1.02x10°
Benzo(b&k)fluoranthene 550 - 5.56x10° 550 : 6.27x10*
Benzo(a)pyrene 370 3.74x10* 370 4.21x10*
Indeno(1,2,3-cd)pyrene 100 1.01x10° 100 1.14x10*
Dibehzo(a,h)anthracene 28 2.83x10° 38.6 4.40x10°
Dibenzofuran 1380 126 |
Pentachlorophenol 108 1.79x10° 108 ‘ 2.02x10°
2,3,7,8-TCDD/TEF 0.0001077 2.23x10® 0.0001077 2.52x10°8
1,2,3,7,8-PeCDF/TEF - 0.00075 1.56x10° 0.00075 2.73 1.76x10*
1,2,3,4,6,7,8-HpCDD/TEF 0.0008 1.66x103 '0.0008 292 1.87x10*
1,2,3,4,7 8-HxCDD/TEF ' 0.000098 2.30x10° .
2,3,4,6,7,8-HxCDF/TEF . . | - 0.000043 . | - - 1.01x10°
1,2,3,6,7,8-HpCDD/TEF |- 0.0003 6.23x10® | 0.000067 7.57x10°%

“l l.2,3,7,8,9-§pCDD/'I‘EF' 1 0000069 |- r.43x10% | - 0.0003 1 1.09 .| 7.03x10°
‘OCDDMEF - | 000092 | 191xi0° 10.00092 335 | 2.15x10*

Note: Different exposure assumptions were used for the Average Concentration Cancer Risk and the RME
Cancer Risk calculations. The different assumptions used were: exposure duration, exposure frequency,
ingestion rate, and average time exposed for non-carcinogens.




Table 11

Maximum Exposure Concentration and Associated Risk Values for
Chemicals of Concern in Groundwater

o v Average Average | Average "RME RME RME
Chemical of Concern Concentration HQ Cancer Conc. . HQ .Cancer
. (mg/L) Risk (mg/L) Risk
Volatile Organics: L : '
1 Benzene ' 0.057 3.20x10 0.057 1.94x10°3
1,2-dichloroethane 0.004 4.27x10°°
‘| Semi-volatile Organics: v
Bis(2- 12 9.04 3.25x10* 12.0 164 | 1.97x10°
ethylhex!)phthalate v .
Carbazole 3.85 1.49x10™ 3.82 9.04x10"*
Naphthalene 130 89 - 130 89
Acenaphthene 215 9.82 215 9.82 ™
Fluorene 17.5 120 17.5 12.0
Anthracene 5.35 0.489 5.35 0.489
Fluoranthene 17.0 6.4 17.0 11.6
Pyrene 50 2.51 5.0 4.57 .
Benzo(a)anthracene 1.7 1.45x107 1.7 1.45x107
Chrysene 1.4 1.98x10°3 1.4 1.20x10*
Benzo(b)fluoranthene 1.3 1.84x10° | ° 1.3 1.11x10?
| Benzo(k)fluoranthene . - . 0.52 7.35x10°% 0.52 - 4.46x10* |
Benzo(a)pyrene - 024 - 2.04x107 | *. 024 204x102 | *
" | Indeno(1,2,3-cd)pyrene . 0.017 - 240x10° | 0007 | ] 6.00x10%
| Dibenzofiran * “| 13.95 955- | | 1395 |o9ssy o
Phenols:
Pentachlorophenol 16 8.04 3.71x10°3 16 14.6 | 2.23x10?
4-methyphenol 0.24 1.32 0.24 132 _
2,4,6-trichlorophenol 10.037 4.78x10°
PCBs & Pesticides® _ . .
Dieldrin ©0.0062 1.87 1.94x10* | 0.0062 340 | 1.16x10?
Heptachlor epoxide 0.0007 0811 | 1.23x10° | 0.0007 1.48 | 7.48x10°
PCB-1254 0.0042 575 | . 0.0042 - | 5.75
Total PCBs 0.00745 6.73x10¢ | 0.00745 | 6.73x10*

but may not have contributed significantly to the overall estimated risk (see Table 9).

Each compound detected in the RI samples was carried forward in the risk assessment as a potential contaminant of concern,




Table 12

Summary of Baseline Risk Adjacent to the Wyckoff Property
From 1991 Risk Assessment

Ingestion of Clams .

Ingestion of Sediments

~ Transect Number

Noncancer hazard®’/major
. contaminant(s) contributing
to noncancer hazard

Cancer risk*/major
contaminant(s) contribution
to cancer risk

Cancer risk*/ major
contaminant(s)
contribution to cancer risk

10 1 / methyl-mercury 2x107 / PAHs 6x10°/PAHs
11 NA NA 1x10° / PAHs

12. 20 / antimony 1x10° / PAHs 6x10°/ PAHs

13 "1/ methyl mercury, 8x10*/PAHs

chromium

- 8x107/ beryllium

*Calculated using RME concentration
NA = Data not obtained at this transect to complete calculatlon




Table 13

Groundwater Cleanup Levels for Protectlon of Human Health and the Marine Env1ronment (ug/L)
MTCA Method B Federal WQStandards/ Federal WQ
SW for Human - NTR (40 CFR 131) Criteria Calculated Pore-Water
WA SW Consumption of L Concentrations
Contaminant of Quality Stds. Organisms . Marine Human Cons. | Marine  Human Based on SMS or HH Groundwater
Concern (173-201A WAC) (173-340 WA‘C).‘"- -Chromn.c of Orgs.” Chronic Cons. (See Table 15) Cleanup Level*

Naphthalene 9886 83 83
Acenaphthylene |

Acenaphthene L 643 2,700 3 -3
Fluorene 3,460 14,000 14,000 3 3
Phenanthrene i

Anthracene 25,900 110,000 110,000 9 9
Fluoranthene 90 370 370 3 3
Pyrene 2,590 11,000 11,000 15 15
Benzo(a)anthracene 0296 031 049 308 0296
Chrysene 0296 - 031 049 262 0296
Benzo(b)fluoranthene .0296 -.031 .049 .0.79 .0296
Benzo(k)fluoranthene 0296 031 049 079 0296
Benzo(a)pyrene 0296 031 049 1102 0296
Dibenzo(a,h)anthracene 0296 031 049 007 007
Benzo(g,h,i)perylene

Indeno(1,2,3-cd)pyrene 0296 031 049 0296
HPAH ’ | ' 0.254 0.254
Pentachlorophenol 7.9° .49 143 8.2 79| - 82 880 4.9

Chronic criteria

T w

Values obtained from MTCA Cleanup Levels and Risk Calculauons (CLARC I1) Update (February 1996)

“ Where there is no cleanup level specified for a certain chemical, benzo(a)pyrene will be used as an indicator chemical dunng remediation. Groundwater cleanup levels will be
measured at the point of compliance (see Section 8.4.2). :




_ Table 14
Soil Cleanup Levels®
Contaminants of MTCA Methed B
Concern v Cleanup
Standards® (ug/kg)

Naphthalene 3.20E+06
-Acenaphthylene NA
Acenaphthene -4.80E+06 |
Fluorene 3.20E+06
Phenanﬁene- NA
Anthracene 2.40E+07
Fluoranthene 3.20E+06
Pyrenel 2.40E+06
Benzo(a)anthracene 1.37E+02
Chrysene 1.37E+02
Benzo(b)fluoranthene 1.37E+02
Benzo(k)ﬂuoranthene 1.37E+02
Benzo(a)pyrene 1.37E+02
Dibenzo(e.h)anthracene o 1.37E+02
Benzo(g.h,i)perylene - NA ‘
Indeno(1,23<d)pyrene 13TE+02
Dioxin (2,3,7,8-TCDD)/tef* 6.67E-03
f’entachlorophenol 8.33E+03

* For surface soil to 15 feet bgs, the most stringent of Method B levels will need to be met. If the levels cannot be
practically met, then a point of compliance will be established in the soils for direct contact at the ground surface (see
Section 8.4.1, above). . '

® Mode! Toxics Control Act (MTCA) Cleanup Levels and Risk Calculanon (CLARCII) Updale February 1996. Where
both cancer and non-cancer values are provided, the most stnngent are used.

Concenlralions of individual hazardous substances shall be adjusted downward to take into account exposure (o
multiple hazardous substances and/or exposure resulting from more than one pathway of exposure. In making these
adjustments, the hazard index shall not exceed 1 and the total excess cancer risk shall not exceed one in one hundred
thousand (MTCA Chapter 173-340 WAC). '

¢ Chlorinated Dioxin/Furan TEFs (expressed as 2.3.7. 8 TCDD TEQ)‘

NA = There were no values available for these chemicals in CLARCII. For purposes of cleanup assume (hey are co-
located with other PAH compounds




Table 15 Estimate of Maximum Allowable Poré',-Wéter“Concentrations of COCs

Caléulated Pore-Water

Sediment Management o
Standards - Protection of Maximums Based on
_ WAC 173-204 . ‘HH for Sediment Mgt. Stds. :
. Quality Screening Intertidal Quality Screening Calculated Most Stringent
Contaminant of Standards Levels’ Sediments Koc® . Standards Levels Pore-Water Pore-Water

Concern (mg(kg organic carbon*) . (mg/kg oc) (ml/g) (ug/L) _ (ug/L) Based on HH Concentration
Naphthalene - 99 170° 1,101 83 143 83

Acenéphthylene 66 66 1 NA
: Acénaphthene 16 57 4,898 3 12 3
Fluorene 23 i79-| 7,961 3 10 3

Phenanthrene 100 480 NA _

Anthracene 220 1,200 23,493 9 51 9
Fluoranthene 160 1,200 49,096 3 24 3
Pyrene 1,000 | 1,400 : 67,992 15 21 15
Benzo(a)anthracene 110 270 356,938 .308 756 308
Chrysene 1o’ 460 420,108 262 1.095 262
Total Benzofluoranthenes* 230 450 - 2,903,559 079 155 079
Benzoa)pyrene 99 210 968,774 102 217 102
Dibenzo(a,h)anthracene 12 33 1,789,101 007 | o018 007

Benzo(g,h.i)perylene 31 78. NA

Indeno(1,2,3-cd)pyrene 34 88 NA
HPAH? 960 5300 a0° 157,213 6.1 337 0.254 0.254
Pentachlorophenol 360 690 409 880 - 1687 880

-

December 1998 Draft MTCA Rule Revision, Soil Orgamc Carbon~Water Partmomng Coefficient (Koc) Values, Table 747-4.

¢ The Total Benzofluoranthenes criterion represents the sum of the concentratlons of the “B”, “J”, and “K" isomers.

The listed chemical parameter criteria represent concentrations in parts per nulhon ‘normalized”, or expressed on a total organic carbon basns To normalize to total organic
carbon, the dry weight concentration for each parameter is dmded by the deCIma] fraction representing the percent total organic carbon content of the sediment.




¢ For the intertidal sediments, the cleanup goal established in the East Harbor Rccord of Decision (ROD), September 1994, is 1,200 ug/kg (dry weight), developed by EPA to
address human health risks from consumption of contaminated shellfish in intertidal areas. This objective requires that intertidal sediment HPAH concentrations must not exceed
1,200 ug/kg (dry weight). Achievement of the HPAH objective in intertidal sediments is expected to result in corresponding reduction in clam tissue contamination.

The HPAH criterion represents the sum of the following “high molecular weight polynucle\ar aromatic hydrocarbon” compounds: Fluoranthene, Pyrene, Benzo(a)anthracene,

" Chrysene, Total Benzofluoranthenes, Benzo(a)pyrene, Dibenzo(a, h)amhracene, Benzo(g,h,i)perylene, and Indeno(1,2 3-cd)pyrene The HPAH criterion is not the sum of the

cmena values for the individual HPAH compounds as listed.
< 40 mg/kg organic carbon is ,200 ug/kg (dry weight) normahzed ie., (1200 ug/kg dw/3% TOC) x (1/1000)

" Average Koc for HPAH is denved ‘from site-specific solublmy-wexghtcd NAPL composition data (Wyckoff NAPL Fleld Exploration Report, U.S” Army Corps of Engineers,
2000). .

NA = There were no valucs available for these chemicals.



Table 16
Alternative 1 - No Action
Summary of Present Worth Analysis

Year Capital Cost Annual O&M  Total Cost Discount  Present Worth

: Cost Factor (7%)
-0 $0 $0 - $0 1000 $0
1 $0 $500,000 $500,000 0.932 " $466,197 .
2 $0 © $500,000 $500,000 0.869 $434,679
3 $0 $500,000 - $500,000 . 0811 $405,292
4 $0 $500,000 $500,000 10.756 . $377,892
-5 %0 $500,000  $500,000 0.705 $352,344
6 $0 $0 $0 ©0.657 $0
7 $0 $0 $0 0.613 - %0
8 $0 _ $0. $0 - 0571 $0
9 $0 $0 %0 0.533 - %0
10 $0 $0 $0 - 0497 $0
11 . $0 $0 _ $0 0.463 $0
12 $0 $0 $0 0432 - $0
13 $0 %0 - $0 0.403 . %0
14 $0 $0 $0 0.375 . $0
15 $0 $0 $0 0.350 %0
16 * $0 $0 $0 0326 ¢« %0
17 - $0- $0 %0 0.304 $0
18 %0 % - . %0 7 0284 .. 0 80
19 %0 % %0 . 0264 - $0
20 .. $ .. .$ - . .$0 . 0247 . %0
C21F L 80 T 80 T e 800 02300 0 80
22 $0 $0 %0 . 0214 %0
23 $0 $0 %0 0.200 . $0
24 $0 . . %0 $0 - 0.186 $0
25 $0 $0 $0 0.174 %0
26 $0 $0 ' $0 0.162 - %0
27 $0 $0 $0 0.151 $0
28 $0 : $0 $0 0.141 $0
29 ' $0 - %0 $0 - 0.131 - $0
L 30 $0 $0 $0 0.122 $0
TOTALS . $0 $2,500,000 $2,500,000 ~ $2,036,404
Note: Discount factor calculated for continuous discounting; = e”(-i*t) where: i = discount rate

- _ t=time in years '




Table 17 -
Alternative 2a - Containment with Slurry Wall
Summary of Capital Cost Present Worth

Etement Subelement ’ Present
o Worth Capital
» ' : Cost
Barrier Wall © Slurry Wall (1997 alignment), habitat mitigation ~ $20,560,500
‘Fmr. Process Area Injection/Extraction System - - $34,848
' Treatment Plant Capital : A $4,491,568
Treatment Plant O&M ‘ $0
Treatment Plant (Old/New) Disposal . $182,757
, Disposal Cap , $3,083,426
Log Peeler Soil Disposal Cap $4,304,862
Monitoring ~  Groundwater Monitoring , $0
' AN Treatment Piant Influent/Effluent Monitoring ' $0
Treatment Plant Waste Characterization ' $0
Soil Excavation Air/Confirmation Monitoring ' $0

TOTAL. : - ‘ $32,657,962




Table 18 :
Alternative 2a - Containment with Slurry Wall
Summary of Present Worth Analysis

Year Capital Cost Annual O&M  Total Cost" Discount  Present Worth

, Cost Factor (7%)
0 $20,743,257 $730,000 $21,473257  1.000  $21,473,257
1 $12,778,618 .  $772,545 $13,551,163 0.932 - $12,635,021
2 $0 © $754.845 - $754,845 0.869 © $656,231
3 - $0 - $800,670 - $800,670 0.811 . $649,010
4 - $0 $767,481 $767,481 0.756 - $580,050
5 $0 - $767481 - $767.481 0.705 $540,835
6 '$0 . $767481 . $767,481 - 0.657 $504,271
7 %0 - $767,481 $767,481 0.613 $470,179
8 $0 '$767,481 $767,481 0.571 $438,392
9 $0 . $767,481 $767,481 .0.533 $408,754
10 $0 $754,761 ~ $754,761 0.497 $374,803
11 $0 $737,481 $737,481 0.463 $341,463
12 $0 ~ $737,481 $737,481 0.432. $318,378
13 - $0 $737,481 $737.481 0403 . $296,854
14 $0 $737,481 $737,481 0.375 $276,785
15 $0 $737,481 $737,481 0.350 $258,072
16 $0 $737,481 $737,481 0.326 $240,625
17 $0. $737,481 $737,481 0.304 $224,357
18 %0 . $737481  $737481 0284 . $209,189
190 %0 - $737481  $737481 = 0264 $195,047
200 %0 - - - $761,369 - . $761,369 .. 0247 = . $187,751
21 $0 7 - $737481 . - $737481 - - 0.230 ¢ $169,566
22 $0 $737,481 . $737,481 0.214 $158,102
23 %0 $737,481 $737,481 - 0.200 $147,413
24 . $0 © $737481 - $737481 0.186 $137.447
25 $0 . $737,481 $737,481 0.174 $128,155
26 $0 $737,481 $737,481 0.162 $119,491
27 $0 - $737,481 - $737.481 0.151 $111,413
28 $0 $737.481 $737,481 0.141 - $103,880
29 $0 $737.481 $737.481 0.131 $96,857
30 $0 $978,267 - $978267 - 0.122 $119,795
TOTALS $33,521,875  $22,453,734  $56,953,876 $42,571,446
_Note: Discount factor calculated for continuous discounting; = e”(-i*t) where: e . i=discount»rat‘e

t=time in years "




Table. 19 o , ,
Alternative 2b - Containment with Sheet Pile Wall
Summary of Capital Cost Present Worth

Element Subelement -  Present
' ‘ ' Worth Capital
' : ' ' Cost
Barrier Wall Sheet Pile Wall (Full Alignment, corrosion protection, and habitat mitigation) =~ $6,214,390
Injection/Extraction System $34,848
" Treatment Plant Capital - L $4,491,568
_ Treatment Plant O&M $0
Treatment Plant (Old/New) Disposal . $182,757
'Disposal Cap : o $3,083,426
Log Peeler Soil Disposal Cap : : : . $4,304,862
Monitoring Groundwater Monitoring - $0
' Treatment Plant Influent/Effluent Monitoring ‘ - $0
Treatment Plant Waste Characterization . : $0
Soil Excavation Air/Confirmation Monitoring : $0 .

TOTAL o o - $18,311,851




Table 20
Alternative 2b - Containment with Sheet Pile Wall
Summary of Present Worth Analysis

Year Capltal Cost Annual O&M  Total Cost Discount  Present Worth

Cost - Factor (7%)
0 $6,397,146 $730,000 $7,127,146  1.000 "$7,127,146
1 $12,778,618 $787,545 $13,566,163 0932 = $12,649,007
2 $0 | $769,845 $769,845 0.869 $669,271
3 - $0 $815,670 - $815,670  0.811 $661,169
4 $0 $782,481 $782,481 0.756 $591,386
5 '$0 $782,481 $782,481 0.705 $551,405 -
6 $0 $782,481 $782,481 0.657 - $514,127
7 $0 $782,481  $782,481 0613 . $479,369
8 $0 $782,481 $782,481 0.571 $446,960
9 $0 $782,481 $782,481 - 0533 $416,743
10 %0 $769,761 $769,761 0497 - $382,252
11 -$0 $752,481 $752,481 0.463 $348,409
12 %0  $752,481 $752,481 0432°  $324,854
13 "$0 - $752481 . $752481 0.403 $302,892
14 $0 $752,481 $752,481 0.375 - $282,414
15 $0 $752,481 $752,481 0.350 $263,322
16 $0 $752,481 $752,481 0.326 $245,519
17 $0 - $752,481 $752481 0304 - $228,921
18 - %00 T $752481 . $752481 0284 . $213,444
19 $0 - - $752,481 . $752481 - 0264 $199,014
20 %0 - 81,276,369 $1,276369 0247 . . $314,749
Sl 80 0 $752,481° - $752:481 - -0.230 - '$173,015
22 . $0 - $752,481 $752,481 0214 $161,318
23 - $0 . $752,481 $752481 . 0200 - $150,412
24 $0 - $752,481 $752,481 © 0.186 $140,243
25 $0 $752,481 $752,481 0.174 $130,762
26 $0 $752,481 ~ $752481 °  0.162. - $121,921
27 $0 - $752,481 $752,481 0.151 $113,679 .
28 $0 - $752,481 $752,481 - 0.141 $105,993
29 %0 - $752,481 $752,481 0.131 $98,827
30 $0 $993,267 $993,267 0122 $121,632
TOTALS $19,175,765  $24,382,001  $43,557,766 ‘ $28,530, 174

NOTES: (1) Capital Cost Expended over 2 years since sheet pile wall would be installed during
" . Year 0, rest of remedy during Year 1. ‘

(2) Discount factor calculated for continuous discounting; = e*(-i*t) Where:
i = discount rate

t = time in years




Table 21

Alternative 3 - Insitu Thermal Remediation N
Summary of Capital Cost Present Worth

Element Subelement : ” Present
' ' Worth Capital -
i ' Cost
Barrier Wall Sheet Pile Wall (Partial Alignment, corrosion protection, and habitat mitigation)  $4,877,110
Thermal Steam Generation Capital : $1,793,952
* Fuel For Steam Generation , ' $0
Steam O&M (not incl. fuel) _ ’ $0
Steam Injection/Contaminant Extraction : $7,702,324
Injection/Extraction System Removal ‘ o - %0
Treatment Plant Capital ' ‘ $3,761,333 -
Treatment Plant O&M ' ' $0
Treatment Plant (Old/New) Disposal - ) ‘ $158,881 -
Vapor Cap Capital - : _ $881,172
Vapor Cap O&M . . %0
Containment Cap . ' $0
Log Peeler Soil  Soil Removal ' - - - $1,148,276
Monitoring Thermal Monitoring . $2,418,911
Groundwater Monitoring - ‘ ’ ‘ $0
Treatment Plant Influent/Effluent Monltonng $0 -
Treatment Plant Air Monitoring , : A $0
Treatment Plant Waste Characterization - $0
Soil Excavation Air/Confirmation Monitoring : o $0
-TOTAL

. -.$ 22,741,958




Table 22 ‘
Alternative 3 - Insitu Thermal Remediation
Summary of Present Worth Analysis -

Year Capital Cost . Annual O&M ~ Total Cost Discount  Present Worth

- Cost - Factor (7%) .
0 $4,877,110 . $0 $4,877,110 1.000 $4,877,110
1 - 0  $15,000 $15,000 0932 $13,986
2 $20,549,467  $6,450,870  $27,000,337  0.869  $23,472,965
3 $0 $6,027,461 - $6,027,461 0811 - $4,885,765
4 $0. $6,151,475  $6,151,475 = 0.756 $4,649,184
5 $0 $866,769 $866,769 0.705 $610,802
6 $0 - $866,769 $866,769 0.657 $569,508
7 $0 1$862,169 $862,169. 0.613 - $528,187
8 $0 $862,169 $862,169 0.571 $492,479
9 $0 $1,906,727  $1,906,727 0533 . $1,015507
10 $0 $137,708 $137,708 0.497 $68,384
11 $0 - $637,708 $637,708 0463 $295,267
12 $0° $0 $0 0.432 $0
13 $0 ' $0 $0 . 0403 $0
14 $0. $0 - $0 0.375 $0
15 %0 $0 $0 0.200 $0 .
16 $0 ' $0 $0 . . 0.326 $0
17 $o -~ %%  $O 0304 %0
o180 . %0 o 80 - $0- 0284 . $O0 .
19 s0 - s0 "$0 -~ 0264 . $0
©o200 0 %0 - %0 . 80 0247 80
2t s - % - -8%0 - 0230 - %0 -
22 $0 . %0 $0 0.214 $0°
23 o $0 $0 0.200 $0
24 ' $0 $0 $0 0.186 $0
25 $0 O %0 0.174 $0
26 $0 %0 $0 0.162 %0
27 $0 %0 $0 0.151 $0 -
28 $0 R $0 $0 0.141 $0
29 %0 $0- $0 . 0.131 30
30 $0 %0 $0 0.122 $0
TOTALS  $25426,576  $24,784,823  $50,211,400 . $41,479,143

NOTES: (1) Capital Cost E’xpéﬁded in years 0 and 2 since sheet bil_e ﬁall would be installed during
Year 0, rest of remedy during Year 2 after Pilot Study.

(2) Discount factor calculated for continuous discounting; = e*(-i*t) where: .
i = discount rate

t = time in years




Table 23
" Alternative 3 With Contmgency Insitu Thermal Remediation and Limited Contamment
Summary of Capital Cost Present Worth

) Elemeni Subelemeht ) ~ Present Worth

Capital Cost
Barrier Wall Sheet Pile Wall (PamaVFull Allgnment corrosion protection, and habitat mmganon) - $5,281,743
Thermal "~ Steam Generation Capital , © $1,793,952
Fuel For Steam Generation S ) : $0
Steam O&M (not incl. fuel) : $0 .
Steam Injection/Contaminant Extraction. $7,702,324
Injection/Extraction System Removal : ' $0
Treatment Plant Capital _ - $3,761,333
Treatment Piant O&M . - $0
Treatment Plant (Old/New) Dlsposal $158,881
Vapor Cap Capital o $881,172
Vapor Cap O&M : : : $0
. Containment Cap - $1,424 645
Log Peeler Soil  Soil Removal , $1,148,276
Monitoring - Thermal Monitoring ‘ $2,418,911
Groundwater Monitoring ' : : _ $0
Treatment Plant Influent/Effluent Momtonng : . $0
Treatment Plant Air Monitoring : : , $0
Treatment Plant Waste Characterization h . $0
Soil Excavation Air/Confirmation Monitoring : . 4 $0
TOTAL _ $ 24,571,236




Table 24

~ Alternative 3 With Contingency - Insitu Thermal Remediation and Limited Containment
Summary of Present Worth Analysis ' :

Year

NN
WK N

26
27
- 28
29
30

Capital Cost Annual O&M  Total Cost

Cost Factor (7%)
- $4.877,110 $0 $4,877,110 1.000
$0 $15,000 $15,000 0.932
$20,549,467 $6,450,870  $27,000,337 0.869
$0 $6,027,461 $6,027,461 0.811
- $0° $6,151,475  $6,151,475 0.756
$0 $866,769 $866,769 0.705
$0 " $866,769 $866,769 0.657
$0 $862,169 $862,169 0.613.
$0 $862,169 $862,169  0.571
$0 $1,511,014 - $1,511,014 0.533
$0 $137,708 $137,708 0.497
%0 $137,708 . . $137,708 0.463
$4,237,280 $739,460  $4,976,740 0.432
$0 $739,460 $739,460 0.403
$0 $739,460 $739,460 0.375
%0 $739,460 $739,460 0.200

$0 - $739,460 $739,460 0326 -
$0 ~ $739,460 $739,460 0.304
$0 . $739,460 $739,460 0.284
$0 © $739.460 . . $739,460 0764
- $0 $739,460 - $739.460  0.247
0 %0 $1,439,460 . $1,439460 . 0.230

- %0 .- --$739,460 . .$739460 . 0214 - -
$0 $739,460  $739,460 0.200
$0 $739,460 $739,460 0.186
$0 $739,460 $739,460- - 0,174
- $0 $739,460 $739,460 0.162
$0 $739,460 $739,460 0.151
$0 $739,460 $739,460 0.141
$0 $739,460 $739,460 0.131
- $0 $739,460 $739,460 0.122
TOTALS  $29,663,856  $38,638,850  $68,302,706

u-m—.O'\Qm\)mapww.—o‘o“’\’@u"’“w” o.

Discount

NOTES: (1) Capital Cost Expended in years 0 and 2 since sheet pile wall would be installed during

Year 0, rest of remedy during Year 2 after Pilot Study.

(2) Containment surface soil cap installed at Year 11.

3) Repléce, anode bed (sheet pile and well corrosion protection) at Yeéar 20.

(4) Discount factor calculated for continuous discounting; = e*(-i*t) wh.ere: )

Present Worth

$4,877,110
$13,986
$23,472,965
$4,885,765
$4,649,184
- $610,802
$569,508
$528,187
$492,479
$804,753
$68,384
$63,761
$2,148,511
$297,651
$277,528
$147,809
$241,271
$224,959
$209,751
" $195,570
$182,349
$330,969
.. $158,526 -
- $147,809
$137,816
$128,499
$119,812
$111,712
$104,159
$97,117
$90,552
$46,389,251

i = discount rate

t = time in years




Table 25

Summary of Current Effluent Limitations and Monitoring Requirements (a)

CHEMICAL MONITORING

Discharge Limitation Monitoring Requirements
Daily Monthly '
Maximum Average Measurement . )
EfMuent Characteristic (ug/L) (ug/L) “Frequency Sample Type Reported Value(s)
Total of 16 Polynuclear Aromatic |
. Hydrocarbons (PAHs) 20 . .- Once per week  24-hour composite (c) Maximum daily
Individual PAHs (b)
Naphthalene 4 - - Once per week 24-hour composite Maximum daily
Acenaphthylene 4 - Once per week 24-hour composite Maximum daily
Acenaphthene .4 - Once per week 24-hour composite Maximum daily
Fluorene 2 - * Once per week . 24-hour composite Maximum daily
Phenanthrene 2 - Once per week 24-hour composite Maximum daily
Anthracene 2 - Once per week 24-hour composite Maximum daily
-Fluoranthene .2 - Once per week  24-hour composite Maximum daily
Pyrene : 2 - Once per week 24-hour composite Maximum daily
Benzo(a)anthracene 2 - Once per week 24-hour composite . Maximum daily
Chrysene . 2 - Once per week 24-hour composite Maximum daily
Benzo(b)fluoranthene 2 - Once per week 24-hour composite Maximum daily
Benzo(k)fluoranthene 2 -~ Once per week 24-hour composite Maximum daily
Benzo(a)pyrene - 2 - Once per week 24-hour composite Maximum daily
Dibenzo(a.h)anthracene 2 - Once per week 24-hour composite Maximum daily
Benzo(g.h.i)perylene 2 - Once per week 24-hour composite Maximum daily
Indeno(1,2,3-cd)pyrene -2 - Once per week - 24-hour composite - Maximum daily *
Pentachlorophenol (d) 6 - Once per week 24-hour composite © Maximum daily
Discharge Flow (gpm) (¢) NA - Continuous Recording Maximum daily
Total Suspended Solids [TSS] (mg/L) NA - Once per week 24-hour composite ¢ Maximum daily
Total Dissolved Solids (TDS} (mg/L) NA - Once per week Grab Maximum daily
Temperature [degrees C] - NA - Once per week Grab . Maximum daily
. D'issolve_d Oxygen [DO) (mg/L) . 'NA . - ) Once per.! week Grab . ‘Maximum daily -
pH ' . 60-90 = - " Once per week Grab Maximum daily
Meuls(f) : oo ] o LT ;
.. .Zanc 95 . 4T . Onceperweek . 24-hour composite Maximum daity
Lead 140 70 Once per week . 24-hour composite Maximum daily
Mercury 2.1 1 Once per week 24-hour composite Maximum daily
Nickel 75 Y Once per week 24-hour composite Maximum daily
Cadmium . 43 21 Once per week 24-hour composite Maximum daily
Chromium (Total) 1100 - 548 Once per week 24-hour composite’ Maximum daily
BIOMONITORING (g)
Monitoring uirements
. Measurement. ;
Organism Type of Toxicity Test Frequency Sample Type Reported Value(s)
Inland Silversides (Menidia beryllina) . Acute survival test Quarterly 24-hour composite LCS0
Purple sea urchin or sand dollar (h) Chronic test, Quarterly 24-hour composite 1C25
Pacific oyster or musset larvae (h) . Chronic test Quarterly 24-hour composite NOEC. LOEC, ECS0/LC50 -

Notes:

(2) Modified from EPA's Administrative Order for Necessary Interim Response Actions No. 1091-06-03- 106 dated June 17, 1991.

(b} Each of the 16 priority pollutants PAHs are quantified separately using EPA Method 8310 from Test Methods for Evaluaung Solid Waste,
Third Edition, SW-846. The 16 individual PAHs are summed to arrive at the total PAH value.

. {c) A 24 hour composite sample is collected using an automatic sampler.

(d) Pentachlorophenol is quantified using EPA Method 8040 from Test Methods for Evaluaung Solid W...e, Third Edition, SW- 846

() Flow is measured by a continuous flow meter.

(N Meuals are quantified using EPA Contract Laboratory Program (CLP) analytical methods and QA/QC, however full documentation is not
required. Documentation only includes calibration. blank. accuracy. and precision results. .

(g} Specitic requirements for analytical methods. QA/QC . and repurting are provided in the attached {acl sheet.

(h) These orgamsms may be used interchangeably if required.

Reference: Interim ROD

. Wyckoff Groundwater Operable Unit
Wyckoff/Eagle Harbor Superfund Site’
September 30, 1994




Current Biomonitoring Requirements

Acute Toxicity Test Requirements:

1.

For each test peniod (s¢e also Paragraph [.8 bclow) acute survival toxicity tests are required for Ialand Silversides (Menidia
beryllma) ) \

The test protocol is adapted from C.I. Weber, et al; Methods for Measuring the Acute Toxicity of Effluents to Freshwater
and Marine Organisms. EPA/600/4-90/027,1991.

All quality assurance criteria used are in accordance with Methods for Measiiring the Acute Toxicity of Effluents to
Freshwater and Marine Organisms, EPA/600/4-90/027. Test results which are not valid (¢.g., control mortality exceeds
acceptable level) will not be accepted and musl be repeated.

The test is performed with a series of dilutioas (100, SO, 25, 12.5, and 6.25 percent effluent) plus a control (0 percent
effluent) to determine (1) the LCy,, and (2) any ‘statistically significant difterences between the results for the control and
eadx cffluent concentration tested.

If the test demonstrates the presence of acute toxicity, EPA will undertake the followmg actions as needed to delemune the -
source of toxicity: :

(a) Chemxul analyses.

®) _Evaluation of treatment process;s and chemicals used.

) - Ph'ysial.inspection of facility for proper operation of treatment units, spills, etc.
@ Examination of records.

© Interviews with plant persoanel to determine if toxicant releases occurred through spills, unusual operating
conditioas, etc.

If any toxicity remains after conducting the above steps, additional monitoring or treatment may be required.

A written report of the toxicity test results‘and aay related source investigatioa are prepared for EPA- withia 60 days after .
the initial sampling. The report of the toxicity test results and chemlcal analyses shall be prepared in accordance with dxe :
Reporting Sectioas in the doq.unenu specified lbovom Section [-3: - . . .

Che:mcal te.mng for the pmmcwrs for which efﬂuent limitations ezusl shall be perfonned ona sphl of cach sample _A ]
‘collected for bicassay testing.” To the extent that the timing of umple collection coincides with that of the sampling *
required for the effluent limitations, analysis of the split sample will fulfill the requirements of that monitoring as well.

Testing shall be conducted every three moaths (4 times per year), uatil EPA modaﬁes this requirement in wmxng
Additional toxicity testing is also mqmred at any time that spills or other unusual events result in different or submnunlly
increased discharge of pollutants. :

Chronic To:ﬁdty Test Requirements:

1.

For each test period (see also ‘ngnph II.11 below), chronic toxicity tests are required for the following organisms:

(a) - Stronglyocentrotus purpuratus (purélc sea urchin), or 'Denvdra:ter> excentricus (san&'dollu).

®) Myalus eéuli.r (mussel) or Crassostrea gigas (Pacific oyster) larvac.

The purple sea urchin and saad dollar, aod the mu;sscl and Pacific oyster may be used inlcrchangcabl.y if necessary.

In e;;ch year, the bioassay tests shall be cond.ucwd four ﬁm;s with each organism during the organism's natural spawm‘ng‘

period. To the extent that these seasons overlap, testing shall be conducted oa splits of the same effluent samples. Any
tests which fail the criteria for coutrol moruhty as spcc;ﬁcd in the respective protocols shall be repeated on a freshly

- collected sampile.

Testing is conducted on 24-hour composite samples of effluent. Each composite sample collected shall be large enough to
provide enough effluent to conduct toxicity tests, as well as chemical tests required in Part [1.10. below.




10.

11.

The chronic toxicity tests are performed as follows:

(a) For the purple sea urchin/sand dollar. tests are performed oo a series of diluuons, plus a control (0 percent effluent).
The 1C value (the mcipient concentration of effluent causing a 25 percent reducuon in biological measurement, e.g.,
fertilization, is calculated. EPA has indicated that the 1C, is the approximale analogue to the no observable effect
conceatration (NOEC) of the effluent in the control water. The NOEC is that concentration of effluent for which survival,
reproduction, or growth of the test organisms is got significantly differcat (at the 95% coafidence level) from that of the
control organisms (see Technical Support Document for Water Quality-based Toxics Control, EPA/505/2-90-001, March
1991).

(b) For the musse! or Pacific oyster larvae, tests are performed on a series of dilutions, plus a control (0 percent effluent).
The NOEC, LOEC (lowest observable effect concentration),.and the ECS0/LCSO (effective concentration {EC] at which 50
percent of the population shows sublethal effects such as reduction in growth and lethal concentration {LC] at which 50
percent of the population dies, respectively), are calculated. .

The chronic bioassays are conducted in accordance with the following protocols:

(a) " For purple sea urchin/sand dollar: Short-term Methods for Estimating the Chronic Toxicity of Effluents and
Receiving Waters to Marine and Estuarine Organisms, EPA/600/4-87/028 and The Eavironmental Monitoring
and Support Laboratory, Cincinnati, OH, 1988.

®) For mussel/Pacific oyster larvae: Standard Guide for Conducting Static Acute Toxicity Tests Starting with
Embryos of Salrwater Bivalve Molluscs, ASTM E 724-89.

All quality assurance criteria used shall be in accordance with Methods for Measuring the Acute Toxicity of Effluents to
Freshwater and Marine Organisms, EPA/600/4-85-013, Quality Assurance Guidelines for Biological Testing, EPA/600/4-
78-043, and for oyster/mussel larvae test, Standard Guide for Conducting Static Acute Toxicity Tests Starting with Embryos
of Saltwater Bivalve Molluscs, ASTM E 724-89. The coantrol water shall be high quality natural seawater. No exceptions
will be made for artificial sea salts or, conceatrated brine unless Wyckoff submits data to EPA which demonstrates that the
lab has reliably conducted the specified test with one of these media.

The results of the bioassay tests are provided to EPA within 45 days after compleuon of each test in accordance with the
Reporting Section in Short Term Methods Jor Estimating Chronic Toxicity Effluents and Receiving Water 1o Marine ang
Estuarine Organisms, EPA/600/4-87/028, May 1988, and include any other information requu'ed‘by the pro(ocols '

EPA and Ecology wd] evaluate the results to determine whether they mdu:au the occurrence of chmmc toxicity outside the
mixing zone. If it appears that this may. be occurring, a toxicity evaluation and reduction plan will be prepared within 90 -
days. The evaluation portion of the plag may include additional lomcxty testing 1f needed to follow up on nuual results or

)gat.her mfomuuon for a possnble lmucﬂy lum( in the fumre

If the sea urchin/sand dotlar or mussel/oysncr larvae u:sts prove madequm for cvalunung Wyckoff's cﬁ'lucnt EPA may
substitute alternative tests which will provide the requu'ed toxicity information.

" Chemical testing for the parameters for which effluent limitations exist shall be performed on a split of each sample

collected for bioassay testing. To the extent that the timing of sample collection coincides with that of the sampling
required for the cffluent limitations, analysis of split sample will fulfill the requircments of that monitoring as well.

After one year, EPA may reduce the monitoring requirements to once per yeaf. using the more seasitive species. All
modifications will be approved by EPA in writing.




‘Modifications to the Current Effluent Limitations
Wyckoff Thermal Remediation
Pilot Study Treatment System'

The following modifications will be made to the Chemical and/or Biomonitoring requirements:

1.

Remove metals (zinc, lead, mercury, nickel, cadmium, and chromium) as a monitoring

requirement. Metals was not used during wood-preserving operations at the ¢
Wyckoff/Eagle Harbor site. Additionally, years of samplmg never detected metals in the
treatment plant effluent.

Temperature will be monitored. Ecology believes an effluent temperature discharge of
20°C (68°F) to 25°C (77°F) would not cause a water quality violation in receiving waters

- -of Puget Sound. A mixing zone has been established at the point of discharge. Grab

samples for temperature monitoring will be taken once per week.

Dissolved oxygen (DO) and turbidity will also be monitored by grab samples once per
week. The daily maximum discharge limitations are:

DO: ‘Shall exceed 6 mg/L :
(the receiving waters of Puget Sound off Wyckoff are considered to be
Class A Marine Water) '

~Turbidity: If background is < 50 ntu, discharge cannot exceed background plus 5 ntu -

If background is > 50 ntu, discharge cannot exceed a 10% increase -

.The followmg Measurement Frequency will be employed during the ﬁrst three months of
B pilot study operation : S '

e Dai'ly effluent sampling for weeks 0 to 2

* Twice a week for week 2 to month 3
* Biomonitoring at month 3

- Based on the results of the sampling data, the Measurement Frequency will be adjusted as

appropriate after month 3. Any sampling adjustments made shall be no less than once per -
week for effluent chemical monitoring and quarterly for biomomtormg, for the remainder

~of the pilot study..

The above modifications will be employed during the thermal pilot study. Effluent Limitations
will be developed/adjusted for the full-scale treatment system based on the results of the pilot
study, as appropriate

! Per agreement by the EPA Project Manager, Hanh Gold, and the Ecology Project -

Managers, Guy Barrett and Marian Abbett on February 2, 2000, and during subsequent
communications on February 8 and 10, 2000.
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WYCKOFF/EAGLE HARBOR
SUPERFUND SITE
BAINBRIDGE ISLAND, WASHINGTON

RECORD OF DECISION

RESPONSIVENESS SUMMARY

This document responds to comments received regarding the Proposed Plan for cleanup of the
Wyckoff/Eagle Harbor Superfund Site, Soil and Groundwater Operable Units. Several of the -
reviewers provided similar comments on this document. Responses and-discussions are
organized by general topic. EPA’s responses are presented in the first section of this

- Responsiveness Summary. Attachment 1 includes a copy of all original comments received on
the Proposed Plan, and Attachment 2 summarizes the oral comments received during the Public
Meeting held on October 21, 1999 at the Bainbridge Island Commons. :

1. COST/RlSK ANALYSIS OF NO ACTION AND CONTAINMENT

A group of reviewers requested EPA to estimate the damage, cleanup costs and operations that
would be required if contaminants were not removed. They would like to know the risks and

- potential costs of leavmg the contaminants in the ground. :

The same group of reviewers also requested EPA to compare the level of contimiing seepage of

contaminants into Eagle Harbor that would result from selecting No Further Action (Altematxve
1) with seepage levels antxcxpated with Altematwes 2 (Contamment) and 3 (T hermal
Remedxatlon) : o

= EPA. gespons EPA conducted a human health and ecologlcal risk- assessment for Eagle

" “Harbor in 1987 and also in 1997 for the Soil and Groundwater Operable Units.
Environmental risk in Eagle Harbor is indicated by harm to marine life living on or in the
contaminated sediments. Liver and reproductive damage in Eagle Harbor bottom fish is.
well documented. EPA tests also show that the contaminated sediments are toxic to
organisms such as small crustaceans and oyster larvae, which are important indicators of

;' marine environmental health. Contamination was also found in fish, crab, and clam

tissues, indicating uptake through direct contact with contaminated sediment or
bioaccumulation through the food chain.

The risk assessment found that if the contamination is not addressed at Wyckoff, human
health and ecological effects would be unacceptable. Wyckoff groundwater and soil
contain contamination that is carcinogenic to both humans and animals. If the
contaminants are left alone, they would continue to seep out into Eagle Harbor, and
would recontaminate the sediment cap that was put in place in 1993 and 1994. There is
also a high risk of contaminants moving into the lower aquifer, a pbtential source of

. drinking water for the island. EPA recently observed pathways in the aquitard (the
protective layer separating the upper and lower aquifer) that will eventually allow the




2.

creosote product to enter the lower aquifer. The p0351b111ty exists that contamination of
the lower aquifer has already occurred in areas we have not yet detected during field
mvestlgatlon activities.

Regarding the issue of costs, as the September 1999 Proposed Plan indicated, the costs of
No Further Action is minimal compared to other alternatives. However, the continued
release and migration of contaminants from the site represents a current and future risk to
human health and the environment, which is not acceptable to EPA. -

EPA has not quantified the level of creosote seepage into Eagle Harbor. However, seeps
are continuously observed during periodic mapping events. As stated above, ongoing
seepage would continue if no action is taken. Se_epage would be eliminated with both
containment alternatives (2a and 2b) and Alternative 3. However, as discussed in the
Proposed Plan and in response #2, below, the costs of containment as presented in the

‘Proposed Plan are 30-year estimates. The actual costs of the containment remedies would

be ongoing in perpetuity, with yearly operation and maintenance costs as well as periodic

-replacements of the containment components (i.e., pump-and-treat system and barrier

wall replacement/repair) unless a cost-effective treatment technology is employed in the

_ future. Some operation and maintenance costs may be required under the Selected

Remedy (Alternative 3) after thermal treatment is completed, however, the duration
would be much shorter due to large amounts of contaminants expected to be removed. .

‘Under the current Superfund law, all operation and maintenance costs starting 10 years

after the remedy is operational and functional would need to be bourne by the State of
Washington Department of Ecology.

CONTAINMENT vs. THERMAL REMEDIATION

" One group of feviewers preferred Altemative 2b Containment with a- Sheet Pile W‘all. ‘ They

found thlS altematwe to be the most cost effectlve safest and of least 1mpact to the commumty

3.

- EPA Reswns . While EPA recogmzes that Altematlve 2b poses lesser 1mpacts from the
' community standpoint in the short-term, we do not believe that this alternative would

provide the greatest long-term protection of human health and the environment. As
discussed in the September 1999 Proposed Plan, the containment remedies posea
potential of failure in the future as well as perpetual operation and maintenance costs
(unless a cost-effectlve treatment techriology is undertaken). . There would also be future
land use restrictions placed on this site with the containment alternatives. However, as’
Section 12 of the ROD indicates, Alternative 2b is the contmgent or fall-back remedy lf
therrnal treatment is not successful. A o

STEAM INJECTION vs. ELECTRICAL RESISTANCE HEATING

‘The same group of reviewers suggested that EPA should consider testing electrical resistance

heating as well as steam injection during the pilot study. They suggested that careful site-specific
review of the technologies should be undertaken before the preferred method is selected.

Another group of reviewers stated their preference for electrical resistance heating over steam
injection. : : :




EPA Response: EPA has conducted a thorough review of existing data from the use of
these two technologies at other sites. Additionally, EPA has been working closely with -
experts in the field of electrical resistance heating. Based on our review and the
recommendations of prominent thermal remediation professionals, it is clear that
electrical heating alone would not accomplish the Wyckoff cleanup goals and would not
be as cost effective as steam injection. However, it is firmly believed that electrical
resistance heating would be a very useful technology to enhance the heating of this site
and to aid steam injection in the recovery of contaminants. At this time, EPA plans to
test the electrical resistance heating technology during the pnlot study, as a supplement to
steam injection.

4. MITIGATION COSTS

One reviewer noted that habitat mitigation costs are only included for Alternative 2a -
(Containment with a Slurry Wall). The reviewer requested an estimate of mitigation costs
associated with Alternatives 2b (Contamment with a Sheet Pile Wall), and Altematlve 3

(Thermal Remediation). _ ‘ , SN

EPA Response: It is estimated that mitigation for Alternative 2a would cost
approximately $1.2 million due to permanent loss of 2-3 acres of intertidal habitat from
the construction of an offshore berm and backfill for the slurry wall. As for the costs for
habitat mitigation for Alternatives 2a and 3, because the sheet pile wall would not require
significant offshore construction, the loss of intertidal habitat is estimated to be 0.6-0.9
acres. The costs to mitigate this loss would be approximately $250,000.

5.  COMMUNITY IMPACTS/CONCERNS

Many reviewers raised concerns regarding the impacts. to the community during the construction - -
~ of the sheet pile wall and during operation of the thermal remedlatlon system These concerns
- and dlscussxons are presented by subtoplc below

»

5.1  Sheet Pile Driving Noise Issues

Some reviewers are concerned about the level of noise that would be generated from the
constrdction of the sheet pile wall at Wyckoff. When the Proposed Plan was published, it was
anticipated that the sheet pile wall would be constructed during the months of August -
December 2000. However, the reviewers suggested that the construction should be delayed until

" the winter months, from November 2000 - February 2001, when windows and doors would be -
closed, thus, minimizing noise disturbances to nearby communities. Also, it was suggested that
the sheet piles be driven during the hours of 10:00 and 3:00, with a 45 minute break penod to
minimize disturbances to residential activities. Finally, EPA was urged to engineer noise "
abatement measures to reduce offsite noise,

EPA Response: EPA understands the concerns of the community regarding noise levels.

During our sheet pile-driving test in September 1999, noise levels above 80 decibels (dB) -
~ were recorded in surrounding communities. For several reasons, the construction of the

sheet pile wall is now anticipated to occur between November 2000 - February 2001. As




noted by several reviewers, construction during winter months will help to minimize
noise disturbance. EPA will continue to assess different noise abatement techniques and
options during the design phase of this project (February - June 2000). To the maximum
extent practicable, EPA will utilize different noise abatement measures to reduce impacts-
to nearby communities (see also Section 12.3 of the ROD). The Washmgton
Administrative Code (WAC 173-60) specified a noise limit of 60 dB from an industrial
noise source to a residential receiving property. However, noises generated by
construction sites due to construction-related activities are exempt trom limits specified

. in the WAC between the hours of 7:00 a.m. and 10:00 p.m.

However. it is EPA’s intent to minimize noise to the resndentlal areas as much as
“possible. Sheet pile driving will be restricted to between the hours of 8:00 a.m. and 5:00
p-m. Of the two types of hammers EPA tested and noise monitored, the vibratory
hammer generated louder, more annoying sounds for sustained periods than did the diesel
hammer. However, because the piles were driven much more quickly with the v1bratory
hammer, the use of this device will minimize the total durauon of the noise.

Based on our noise level assessment, the Wing Point community will have the highest
noise levels because of its location close to the water, with a clear line of sight to the pile

~ driving location. Nelghborhoods such as Bill Point, Rockaway Beach and Eagledale will
be less affected by construction noise.

The timing of the sheet pile wall installation is crucial. The Washington State

~ Department of Fish and Wildlife and the National Marine Fisheries Service agencnes have
banned in-water construction during the fish window of February 15 - August 15.
Therefore, any in-water activities must be completed prior to this period.

- 52 Noise Levels Dt:ring Thermal Remediation/Boilef Operation-

Several reviewers also raxsed the concern that the steam boiler would likely be- n01sy and
requested noise rmtxgatlon measures during the period of thermal remediation.

EPA Resgonse: While it is unclear at this time what the noise levels would be during
thermal operation, EPA will assess this concern during remedial design and during the
pilot study phase of this project. Exceedances of noise levels per the Washington
Administrative Code discussed above will be evaluated. Some possnble controls to
‘reduce system operation noise may include:

* Limiting vehicle traffic to dayhght hours and non-rush- hour times
» Limiting vehicle traffic on ferries '
* Delivering steam boiler fuel by barge
~. « Containing the steam boiler in a building
* ' Insulating steam pipes , '
* . Enclosing pumps in buildings or vaults

‘ Mitigation measures will be implemented during full-scale operation, if necessary. |




53

Diesel Fuel vs. Propane Fuel

Some reviewers also specified a preference for propane as a fuel choice for use in the steam
boilers. They are concerned about potential air emissions and odors associated with diesel fuel.

54

- EPA Response: During our preliminary assessment, it was determined that liquid

propane is not a viable boiler fuel. While propane has been employed as a backup fuel
source for natural gas fired boilers in the anticipated size range (25,000 to 75,000 Ibs. of

. steam generated per hour), we have not been able to identify any boiler plants in this size

range that use propane as a primary fuel source. Bulk storage of propane would be more
costly as the vessels must be pressure rated. Also, the quantity of propane necessary for
any given thermal capacity would exceed the quantity of diesel fuel oil. At the full firing
rate for one week, approximately 109,000 gallons of fuel oil would be required, while
approximately 170,000 gallons of propane would be necessary. In addition,a

vaporization station that could handle the requnred propane flow would cost an additional
- $110,000. S _ ‘

EPA will assess potential air emissions and odors associated with diesel fuel during the
pilot study. EPA is required, by law, to meet the standards of the Clean Air-Act and the
Puget Sound Air Pollution Control Agency (PSAPCA) standards for enuss1ons Odor
mitigation measures would be implemented, if necessary.

Barge Delivery of Fuel vs. Truck Delivery

Some reviewers stated their preference for using barge to transport fuel to the site. Transfer of
fuel by truck would have an impact on the island’s streets and highways.

- EPA Response: Due to concerns over truck trafﬁc EPA has detemuned that fuel oil
dehvered to the site by barge would be more approprlate :

A R

Odors Dunng System Operatlon '

Another concern raised is the possibility of odor problems during system operation.

5.6

EPA Response: It is possible that some odors may be generated from the site as part of

the cleanup process. At this time, EPA is unable to quantify this issue, however, the pilot
study will provide valuable information and any problems will be addressed, as
appropriate. :

Light Glare During System Operation

One group of reviewers suggested the use of light reduction methods to reduce glare in adjacent -
resndentlal nelghborhoods such as shades on exterior lighting. '

- EPA Response: It is unclear at this time how much of a problem this may be. To the

extent practicable, EPA will incorporate this concern into the designs of a full-scale
thermal cleanup project. Care will be taken to require light shields and guards to reduce
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the amount of direct or reflected light escaping from the property.
5.7  Site Landscape

One group of reviewers requested EPA to consider landscaping part of the spit area with
vegetation to mask the thermal system equipment that could potentially be on-site for a period of
10 plus years of cleanup. Similarly, another group of reviewers suggested landscapmg of the
Vapor cover.

EPA Response: These comments and suggestions are noted. EPA does not typically use
cleanup funds to landscape sites. To the extent possible, EPA will place the structures
away from the shoreline toward the hillside. Also, tanks and equipment necessary for
thermal remediation will be on-site only during the period of steaming, estimated to be a
maximum of 3 years. After steaming, a significant amount process equipment will be
removed. Beyond those years, even though the pumping and treating of contarmnants :
will continue, the visual nuisance is not anticipated to be as significant.

5.8  Community Outreach During S‘ystem Operation

A group of reviewers requested a community monitoring system and complaint response
program that will address impacts to the adjacent residential communities quickly and’
_effectively.

EPA Response: EPA will rdentlfy the approprrate personnel. including on-site staff, for-
the community to contact should a problem arise.

- 59 Compare/Contrast Community Impacts Associated with Each Remedial Alternative

A group of reviewers requested further information companng and contrastmg the 1mpacts of
-~ various cleanup alternatives to adjacent | residential communities, and what. specific-steps will be

- taken to mmgate noise and air emissions in various alternatives. The reviewers also requested a
comparison of time lines of each alternative with the estimate of time required for continuing
operations. '

EPA Response: EPA has completed an evaluation and compared/contrasted the
“nuisance factors” of the local community associated with each remedial alternative, i.e.,
noise, traffic, visual, and odors. This evaluation can be found in a report entitled,
Focused Feasibility Study, Comparative Analysis of Containment and Thermal
Technologies, dated April 1999. This report is located in EPA’s Administrative Record
and can be viewed at the Bainbridge Island library or at EPA’s Record Center in Seattle.

Please see the discussions above regarding EPA’s responses to the noise and air emission
mitigation questlons and response #10, below for a description of the thermal project
time lme




6. DESIGN ISSUES

Reviewers raised a number of issues relative to the design of the remedy. Design issues and
discussion are presented by subtopic below.

9

6.1  Proper Seating of Sheet Pile into Aquitard

A group of reviewers inquired about methods to assure that proper “seating” of the sheet pile
wall into the aquitard and to avoid breaching of this confining layer.

EPA Response: Strategies will be developed in the design phase to avoid damage to the

“aquitard by restricting the use of an impact hammer. As far as ensuring proper seating of
the sheet pile wall into the aquitard, a geologist familiar with the Wyckoff subsurface
strata will be at the site at all times during sheet pile driving to carefully monitor the
event. The geologist will be comparing pile-tip depths, driving action, and penetration
rates with data from corresponding well logs to determine the exact depths to which the
piles should be driven in order to reach and be adequately seated into the aquitard
material.

6.2  Heat Effects on Sheet Pile Joints | SR N
One reviewer expressed a concern of how heat will affect the malleablllty and inter-locking
‘mechanisms of a sheet pile wall and ulumately the effectiveness of the wall to contain
contaminants. :

EPA Response: Heat should not adversely affect the sheet pile joints since they do not
- need to be sealed or grouted. The type of piles that EPA has wested and selected for this
site have close- ﬁttmg joints and are expected to perform as well as conventional piles -
‘ without any need for joint sealants. Since all of the joint material will be of the same
“. type, expansion and contraction with changing temperatures will be at similar rates;.
| keepmg the amount of contact between joint members at a high level throughout thermal
operations. Thermal stresses along the wall should be accommodated by the flexibility -
inherent in the Z-shaped piling design.

6.3 NAPL Migi;ation Thru the Aquitard into Lower Aquifers |

One reviewer noted that the Proposed Plan included a figure which indicated potential miigration

of dissolved-phase contaminants and DNAPL through higher permeable areas of the aquitard into_

the lower aquifer. The reviewer requested more explanation of how the preferred alternative
. (Alternative 3) will affect migration of NAPLs into the lower aquifer and how EPA will address
this concern.

EPA Resgonse: While it is true that there are areas around the site which DNAPL has
found a pathway into the aquitard by means of higher permeability zones, EPA has not
found an area where DNAPL has completely penetrated the aquitard. Based on the

aquitard permeability data (hydraulic conductivity) and well logs collected to date, it is
believed that the higher permeability zones primarily occur in a relatively small area in

for
Poe




~ the central portion of the site. In recognizing this concern and in evaluating the
effectiveness of the steam injection remedy, EPA has conducted a series of NAPL density
measurements as a function of temperature. Results indicate that DNAPL.will become

. less dense than water (i.e., become LNAPL) with increasing temperatures. This is .
important because when NAPL becomes less dense than water, it will no longer have a
tendency to move downward, and will be easier to recover as floating product.

. An additional factor, which may have provided some protection for the lower aquifer, is
the naturally occurring upward groundwater flow through the aquitard. Aggressive
groundwater and NAPL pumping will be conducted during the thermal treatment of the
upper aquifer, amplifying the existing upward gradlent and providing further resistance to
downward movement of contaminants.

6.4  NAPL Migration Through the Sheet Pile Wall

The same reviewer also requested additional information on how effective a sheet pile wall may .
. be in stopping or reducing the migration of NAPLs currently seeplng from the groundwater into

the marine environment. :

EPA Response: A sheet pile wall, if constructed properly and adequately seated into the
aquitard, will substantially impede the migration of contaminants and possibly stop them
altogether.. EPA will be installing the thickest available sheet piles known with the
tightest joints, similar or equal to the Frodingham Z-section steel piles. In addition, the
thermal treatment strategy requires aggressive pumping inside the sheet pile wall,
reducing groundwater levels below those outside the wall. This practice will induce an
- inward gradient which will act as further insurance agamst offsite transport of
v contammants

65 Thermal Remedlatlon of Droxms/Furans
A revnewer lnqurred about how EPA 1ntends to remedrate droxnns and furans from the site. -

EPA Response: A steam injection experiment was performed in a laboratory study to !
assess whether polychlorinated dioxins and furans can be recovered from the soil by

steam injection. The results of this experiment show that significant reductions in the

dioxin concentrations may not be possible by steam injection due to its low vapor

pressures. Since vaporization is the main recovery mechanism in these laboratory
experiments, significant recovery of these very low vapor pressure compounds would not

be possible. However, the importance of different recovery mechanisms in the field, such

as récovery in the liquid phase, may aid in removing more of the dioxins than were

recovered in the lab. ' '

~ EPA will further evaluate the remediation of dioxins and furans by thermal means during
the on-site pilot study. Contingencies such as a surface soil cap or mstrtutlonal controls
will be developed to address thls area of uncertamty




6.6  Thermal Remediation of High Molecular Weight PAHs

One reviewer noted that lab results show that steam injection is effective in removing total PAHs
from soil; however, high molecular weight PAHs such as benzo(a)pyrene remain in high
concentrations. The reviewer asked how EPA plans to remediate these remammg PAH .
constituents.

EPA Response: The results from the initial steam injection experiment show that 99
percent of PAHs can be removed when the creosote is composed mainly of the more
volatile components. When the soil contains greater amounts of the higher molecular
weight PAHs, somewhat longer periods of steaming will be needed to achieve the same -
removal efficiency. The leaching test for this experiment showed that when the soil is
cooled, very little of the remaining PAHs will dissolve into the aqueous phase, which .
means that the remaining contaminants will not move into the groundwater, and thus, into

. surface water and sediments. However, when the soil is still hot, significant amounts of
the remaining PAHs will dissolve into the aqueous phase, even after steam injection has
ended, which will help to increase recovery of the contaminants. ‘

Additionally, it has been demonstrated at the Visalia Steam Remediation Project that
oxidation and biodegradation of residual contaminants will occur under the conditions
that are likely to exist after the completion of steam injection. EPA is in the process of
evaluating these processes and their ability to destroy the hxgh molecular wenght PAHs
that remain after steam injection.

| 6.7 ~ Vapor Cover Materials

One group of reviewers requested EPA to consxder the use of plastlc or other vapor bamer '
vmethods to find the best and most compatible method : :

EPA Respons EPA Wlll evaluate the most techmcally sound and heat-compatlble vapor o

cover during the project design. Various vapor cover types and materials may also be
evaluated during the on-site pilot test. ThlS vapor cover wxll be removed when thermal
cleanup is complete.

7. WATER SUPPLY FOR STEAM GENERATORS

A number of reviewers objected to EPA’s plan to drill a deep production well to the west of the
Former Process Area. EPA would have used this well to evaluate sustainable aquifer yield and to
. assess potential impacts to existing water rights holders. It is EPA’s preference to use the
groundwater supply for steam generation if there is adequate yield and if pumping would not
impair current users of the groundwater supply. However, concerns that have been expressed
include: (1) preservation and conservation of the island’s only source of domestic water supply;
and (2) potential for introduction of contamination into the lower aqulfer from the drlllmg of a
production well.. : :

These reviewers requested EPA to seriously consider using the City of Bainbridge Island’s
sewage treatment plant effluent, located across Eagle Harbor, as the source of water for steam




generation. -

Another group of reviewers requested EPA to retest and monitor the Bill Point water supply
wells to ensure that EPA’s pumping of the deep aqunfer for water would not jeopardize this
extstmg resource.

EPA Response: EPA would like to assess all possible water supply alternatives,
including estimated costs, prior to making a final decision. EPA will be conducting these
evaluations during the design phase of this project (see also Section 12.3 of the ROD).
The City’s. proposed-option of the sewage treatment plant effluent is an option that
warrants attention. However, if the effluent option proves cost-prohibitive, then EPA

- would continue with plans to install a groundwater production well outside of the highly
contaminated areas on the Wyckoff property. It is potentially difficult to transport the
water across Eagle Harbor and laying a pipe on the sediment to Wyckoff may be
unacceptable due to disturbances to the sediment cap.” This issue requires additional
research and discussion with State agencies before a decision can be made. A:maximum
-of 200 gallons per minute (gpm) of water is anticipated for thermal remediation.

If it is ultimately decided that an on-site water well needs to be installed, every precaution

will be taken to eliminate the potential of contaminants from entering the deep aquifers.

EPA will also conduct a pumping test of this well and develop a monitoring program to

ensure that existing nearby users would not be affected. If an effect is determined, EPA
~will consider other options to minimize the effect on nenghbormg water users. -

8. FIRE SAFETY DURING OPERATIONS

A few reviewers ralsed a concern of potential fire incidents associated with the preferred cleanup
~ alternative and requested a careful analysxs of fire safety They asked EPA to coordmate with the

o local ﬁre department

EPA Respons EPA is very concemed about the safety of on-site workers as well as
nearby residents should a fire occur. EPA has always been very conscientious about
development of a health and safety plan, as required by law, for every activity that occurs
on-site. Because of a potentially higher risk of a fire due to fuel being stored on-site for
thermal remediation, EPA will conduct a thorough review of fire safety and will develop
‘a fire prevention plan. This plan will also include provisions on responding to potenual
fires. EPA will consult with local authorities, especially the fire department

9, ASSESS IMPACTS TO WILDLIFE AND ECOSYSTEM DURING PILOT'STUDY

One reviewer asked EPA to evaluate the possible negative impacts the pilot project may have to -
the surrounding ecosystem and habitats, particularly in the intertidal zone. Adverse impacts )
could include: temperature increases in water and sediment, increased migration of contarninants
to offshore areas, and changes in sediment size and/or transport due to increased wave action
from the sheet pile wall. EPA was requested to weigh any negative impacts to the ecological
community against cleanup successes when making the final cleanup decision.

10




The reviewer also requested an explanation of the actions that will be taken to minimize effects
to wildlife from the noise and odor of the remedial process or whether dxsplacement of w1ld11fe
during remediation activities should be a concern. :

EPA Response: EPA has been closely coordinating with the Federal and State Agencies
(State of Washington Department of Ecology, Department of Natural Resources,
Department of Fish and Wildlife, U.S. Fish and Wildlife Service, National Marine .
Fisheries Service, National Oceanic and Atmospheric Administration) and the Suquamish
Tribe to develop a plan to monitor surrounding habitats and thermal effects in the
intertidal zone during the pilot study and full-scale remediation. The pilot study, along

~ with thermal effects monitoring, will provide valuable information to Trustee Agencies
and EPA. EPA will incorporate the data gained during these studies into our final
decision process.

In addition, EPA s in the process of completing an updated Biological Assessment
pursuant to the Endangered Species Act, in coordination with the Natural Resource

. Agencies. Previous assessments failed to identify use of the site or nesting by species of
‘concern.. Construction of the sheet pile wall, likely to cause the most disturbance to =~
wildlife, will occur outside Bald Eagle and Peregrine Falcon nesting periods and the State
mandated fish window. Other wildlife in the area tend to be urban adapted spec1es such

as deer, Canadian geese and gulls. ' '&sa
10. PROJECTTIMELINE =~ o : &

One group of reviewers requested an overall description of the term of the preferred alternative |
with details of each phase that describes the potential impacts to the community for each phase.

- EPA Resgons The time line for the thermal remedlatlon project is as follows i

Phase -~ Time Frame - Years
CPilotStudy* . L o T _ff C1-2'years - - 2000 - 2002

'Full-Scale Designs® =~~~ =~ " . lyear ©2002 ¢
Full-Scale System Construcuon ' 1 year _ 2003
.Full-Scale System On-Line - 2004

Steam Injection & Contaminant Recovery . 3years . 2004 - 2007
~Continued Contaminant Recovery Syears 2007 - 2012
Full-Scale Cleanup Completed , o 2012

Post-Remedial Monitoring ' 2 years : 2012-2014

Ongoing Natural Oxidation/Biodegradation S or more years 2014 & beyond

* Stake-holders and interested parties will have opportunities to provide input during the designs and
operation of the pilot study, and will have access to the data generated during the pilot study.

® If results of the pilot are favorable after the Ist year of operation, then the designs for the full-scale
remedlauon system can commence.

The specific impacts to the community for each phase of the project are unclear at this

time. One of the goals of the pilot study is to fully evaluate these issues and design for
mitigation measures, as appropriate, during the full-scale cleanup of the project. - '

n




11.  POST-REMEDIAL CONFIGURATION

One reviewer noted that the Proposed Plan did not discuss post-remedial configuration (what the -
site will look like when cleanup is complete). The commenter hoped that the same level of
investigation and planning put forth to date is utilized to create a final post-remedial intertidal
plan that truly enhances the aquatrc ecosystem. EPA was also encouraged to work with the
commumty to define a “vision” for the site. _ , .

“EPA Response: Much of the post-remedial configuration will be determined by the -
mitigation plan for the site. EPA has been and will continue to coordinate closely with
the Natural Resource Agencies, the Suquamish Tribe, and the City of Bainbridge Island
to develop an acceptable mitigation plan for the sheet pile wall, and to address future land
use and resource issues. Mitigation will be required because sections of the sheet pile
wall will be constructed offshore, resulting in loss of habitat. The mitigation plan likely
will modify large parts of the westerr shoreline to create a gently sloping beach that will
significantly enhance habitat and ecosystem at the Wyckoff site. As part of the mitigation
effort, EPA will also develop protective measures to support and protect functions of

- nearshore habitat. EPA will include the community groups in design of the plan, as
~ appropriate. :

12.  MISCELLANEOUS COMMENTS
12.1 _Clarification Comment

One reviewer requested clarification of the statement in the Proposed Plan, “Site specific
contaminant concentration limits that are protective of the environment are bemg developed for
' the Former Process Area groundwater

EPA Respons EPA in conjunctlon with the Washmgton State Department of Ecology, N
has been developing alternate concentration limits (ACLs) for groundwater that must be .
“achieved at the mudline in order to be protective of marine water quality standards,
surface water standards, and sediment management standards.. These numbers were
‘necessary because, due to the non-potable quality of the upper aqu1fer groundwater EPA
w1ll not be cleaning the groundwater to drinking water standards.

Pendmg completion of the fate and transport analysis which will provide ACLs for site
groundwater, the groundwater cleanup levels shown in Table 13 of the ROD may be used
as conservative indicators of aqueous contaminant concentratlons that must be achieved
w1thm the uplands portion of the site. -

' 12.2  Why is a Sheet Pile Wall Less Expensrve Than a Slurry Wall"

EPA Response: In general slurry walls are more expensrve than sheet pile walls because
of the high costs involved in excavating the wall “slot”, mixing and transporting the
~slurry which keeps the excavation open, and preparing the specially designed
contaminant-resistant backfill material, which forms the final wall structure. In contrast,
sheet pile walls are formed simply by driving mterlockmg steel panels to the required

12
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depth, using less cquipmént, time and materials than the equivalent slurry wall
construction. In addition, site specific conditions at the Wyckoff property present major

-constructability issues associated with equipment limitations, buried debris, bulkheads,

and tie-backs. Consequently, the slurry wall would have to be constructed off-shore,
requiring a significant amount of fill in the intertidal/subtidal area. These construction
issues double the typical slurry wall construction costs. Additional construction costs
would be incurred to mitigate for the 2-3 acres of lost habitat caused by the off-shore fill.

Can a Pilot Study of One or Two Years be Done in Another Location, Rather Than

in This Populated Community?

EPA Resgonsef One key reason for cunducting a pilot study at the Wyckoff site is to
~ obtain site-specific data regarding the technology’s ability to cleanup the soil and

groundwater to protective standards. Pilot studies as well as full-scale cleanup projects
using steam injection have been done at other sites. However, it is difficult to extrapolate
the achievements at those sites to Wyckoff because every site is different (e.g., geologic
and hydrologic conditions, site location and configuration, contaminant properties, etc.).

-In addition, a pilot study at the site is necessary to obtain engineering data for appropriate

design of the cleanup process tailored to Wyckoff. Finally, EPA believes that it is

. necessary to have site-specific performance information in order to make a prudent and

cost-effective decision regarding the most appropriate cleanup approach.

As discussed above, EPA will be takmg measures to minimize commumty impacts as
much as possible. :

Will EPA Bring a Portable Generator to Provude Power it Electncal Resistance

_ Heating i is Used"

EPA Resggns ‘Based on our prellrmnary analysns and dlscussmns thh Puget Sound |

~Energy, it appears that there will be enough electrical capacity in the current transformers '
- located at Wyckoff to accommodate implementation of Electrical Resistance Heating

process at this site. EPA’s use of this electrical power should not impact the commumty
supply.

Will Any Portions of the Site be Avai_lablé fur Use Before Cleanup is Completed?

" EPA Response: The majorit’y' of the cleanup actions will take place within the Former

Process Area. If the pilot test is successful, EPA will consolidate the Former Log
Storage/Peeler Area soil within the Former Process Area for thermal treatment. As a
result, the entire western portion of the Wyckoff property will be clean. However, the
Wyckoff site is being managed by an Environmental Trust, which makes all the decisions
associated with property management and sale of the property. Once EPA has certified

- that cleanup actions are complete, it is within the Trust s dlSCl‘ern to make cleaned areas

of the site available as it sees fit.

13
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Is Contamination Present on the Sediment Cap in Eagle Harbor?

EPA Response: The majority of the cap meets the cleanup goals established in the East
Harbor September 1994 ROD for subtidal sediments. However, recent sampling of the
sediment cap indicates contamination above cleanup goals exists at a few locations on the
southern portion of the cap. One possible source of this contamination is the Wyckoff
property. Creosote has been observed seeping through the bulkhead on the western side
of the Wyckoff property onto the floor of the harbor. EPA has taken several actions to

- control the flow of creosote into the harbor along the bulkhead. Installation of a sheet

pile wall along the shoreline will effectively eliminate the source of contamin’;ition‘ to the
harbor. ' o '
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RECEIVED

October 26, 1999 ¢ .
| - NGY 02 1999
-Attn: Director EPA Seattle Reglon | EqﬁmrTNﬁﬂtRMmPO“kq

From: Association of Balnbrldge Communltles (ABC) TAG Group
Box 10999, Bainbridge Island WA 98110

Re: Comments of~Association'of Bainbridge Communities (ABC) TAG
Group to Proposed Plan for Cleanup of Wyckoff Site/ Eagle Harbor

. Dear EPA:

We make the following comments to the Proposed Plan 1ssued
in September of 1999 for Public Comment. .

1) We support fundlng and development of a Pilot Project to
use thermal technology at the Wyckoff Site as described in
Alternative 3 of the Plan conditioned on (2) below. Before
addressing the conditions in (2) below, please note that we
believe the Proposed Plan Report is deficient in the following:
areas and should provide the following:

- estimate the damage and responsive cleanup costs and kind
of operations that would be required if contaminants are not
removed (alternatives (1) and partial (2)) and eventually move
into underlying and adjacent fresh water aquifers and continue to
move into Eagle Harbor area. The community needs to know the
risks and potential costs of leaving the contaminants in the
. ground and the likelihood of eventual migration.

_ - prov1de further 1nformatlon comparing and contrastlng the
1mpacts of various alternatlves to adjacent residential " g

‘_communltles.v ‘What- spec1f1c steps ‘will -be taken to mitigate n01se"

"and air emmissions in various alternatives? Report should

compare time lines of each alternative with best estimate of time
required for continuing operations. For example, Report should
state and compare noise and vapor levels and time periods of.

'sheet pile installation and steam technology of Alterantive 3

with Alterntive 2 (continuing pump and treat) and with "no
action" Alternative 1. Similarly Report should compare level of
continuing seepage of contaminants into Eagle Harbor that would

result by selecting "no action" Alternative 1 w1th seepage levels
anticipated with Alternative 2 and 3. _

2) ABC TAG support is conditioned on EPA establiching
certain limits for noise and vapor emissions and utilizing
certain methods and designs to limit the adverse impact of the
cleanup on the surrounding community. (The following are not
listed in any special prlorlty) :

- quantify the numbers (state hard numbers)  that will be
used to establish the "reasonable" levels for noise and vapor
emission. The Proposed Plan does not establish noise and vapor




emission levels. Such numbers not only must meet the standards
of regulatory bodies but also should be stricter so as to meet
the specific "close adjacent" residential conditions at the site.
More funding should be used to make the cleanup process tolerable
to adjacent residential areas. There should be an opportunlty
for review of these numbers once quantified by EPA

- establish and describe methods that will assure that
"seating" of the perimeter sheet pile does not cause a breach of
the underlying aquitard. Breach of the aquitard mlght have
‘extremely negative consequences

~ provide an overall description of the term of the project
(preferred alternative) with details of each phase that describes
the potential impacts to the community for each phase. The
Proposed Plan, page 16, does not chart the time process |
suff1c1ently or correctly. 4 )

- consider use of electrical resistance as well as steam-
technology in the pilot project. Careful site specific review of
the technologies should be undertaken before the preferred method
- is selected : :

- use propane fuel to heat steam 1f steam technology is
utilized, unless propane fuel is shown to cause more emissions .or
other env1ronmenta1 problems than another fuel choice. EPA
should not use diesel fuel to heat steam rather than propane
since diesel fuel has significantly higher toxic air emissions
(even with "scrubbers"), even if use of clesel fuel 1s cheapest
method : : S

: .= use barge method to transport fuel source.’ ABC opposes
"proposed cleanup process if EPA uses "trucked in" dlesel fuel .

7 since this would likely result in injury to persons as result of.

heavy truck traffic over 5 year period. EPA should not
jeopardize safety of BI residents and disrupt residential
communities with heavy truck traffic when better alternative of
barged fuel is available. Excuse of needing special Coast Guard
or other "permits" to barge in fuel is not an acceptable reason
for not using barge method.

- use effectlve noise reduction methods during the pile
driving process with specific limits that must be achieved before
the process is undertaken. This would include a design process
using most current available techniques in sound reduction.

- schedule pile driving from November to February so as not
to interfere with summer residential conditions where residents
are likely to be outside and have open windows.

- schedule pile driving from between 10:00 and 3:00 so as .to
minimize the interference with residential activities. Schedule
~should also include a regular 12:00 PM 45 minute break period.




- consider the use of plastic or other vapor barrler methods
to find best and most compatlble method.

- use of light reduction methods to reduce glare in adjacent
residential nelghborhoods. This would inlcude shades on exterior
lighting.

- consider landscaping of part of the spit area with
vegetation so that community does not have to live with visual
blight for the entire 10-15 year cleanup period. Such process
might include placement of soil over the vapor barrier and
planting of ground cover bushes in areas that are not required
for regular cleanup operations.

- allow digging of new water well only if it will not
compromise existing aquifers. If a vapor barrier can be used to
collect water, this should be used to provide an additional water
source. : :

- include a careful analy51s of potential f1re 1nc1dents
- conducted w1th the local fire department.

- 1nc1ude an improved community monitoring system and
complaint response program that will address impacts to the
adjacent residential communities quickly and effectively. Prior
EPA responses to residential complaints (during an accelerated
soil cleanup project) regarding dust emmissicns from
contaminated and 1nadeqately covered soil piles were not
satisfactory or timely.

Thank you for the opportunlty to. comment ‘ABC_TAG'Group;"'

' pave Dav1son - Coordlnator (206) 842 7003




i | " CITY OF
BAINBRIDGE ISLAND
November_ 22, 1999 |

Ms. Hanh Gold , ' i
EPA ECL-115 - » RECZIVED
1200 Sixth Avenue o ' ‘ : N VIDRUE

Seattle, WA 98101

~ . ..
— e

Subject: Wyckoff Cleanup Plan
Dear Ms. Gold: |

The City Council of Bambndoe Island has instructed me by resolution to express this

" community's concerns regarding the methodology for the proposed cleanup of the:
Wyckoff property. As we understand it this will utilize steam injection inio the soii in
order to mobilize entrapped contaminants. Please recognize the advantages of utilizing
clean effluent water from the Bainbridge Island Sewage Treatment Plant as the source of
water for the steam generator(s). Currently ‘this water flows out into the Sound, but
because it is quite clean and essentially free of pathogens and. solids, it would be
appropnate--and freely available.

Your choosing to use the sewer plant water would demonstrate your recognition of the
importance of recycling, not to mention the environmental advantage associated with
~ preserving resources. That is, it seems utterly wasteful to drill wells and draw fresh water
- from aquifers underlying the island surface. We who live here are mindful of the fact

that fresh water aquifers constitute a limited- resource. [ hope you might share that
concerh._ - ' . '
'Please give careful conmderatxon both to" the economics and to the ermronmental
advantages of transmitting wastewater from our nearby sewage treatment plant to the
Wyckoff site for use in the cleanup process

We are anxious to assist you in any way possible with the cleanup process. Feel free to
call-if you have further questions or issues that we might discuss..

~ Sincerely,

BRS S«\,\\‘\

Dwight Sutton
Mayor

. DS:hsw

cc: Lynn Nordby (e-mail)
Lita Myers (e- maxl) :
Vault 4 ' ~ I:Dwight Sutton\[ 11999 letter to Gold.doc

625 Winslow Wo_y East « Bainbridge Island. WA 98110
Prone 206-842-7633 « Fax 206-842-5741




CITY OF BAINBRIDGE ISLAND

OFFICE OF THE MAYOR

RECEIVF~
DEC 03 1999

Environmenta, Vicauup Liace

November 24, 1999

Hanh Gold, Wyckoff Project Manager
Environmental Protection Agency, Region 10
1200 Sixth Avenue

Seattle, Washington 98101

RE: Pubhc Comment on Wyckoff/Eagle Harbor Superﬁmd Srte Soil and Groundwater
Operable Units Proposed Plan, September 1999

Dear Hanh Gold, Wyckoff Project Manager,

The City supports the proposed plan that involves the actual cleanup of the Wyckoff
Superfund site rather than containment as was previously proposed The ten-plus year
time line proposed for the completion of the cleanup process is much improved from the-
previous 30+ years involved in the containment plan. EPA should be commended in
pursuing the new thermal remediation technology (Alternative 3) for application at the
Wyckoff Superfund site. The on-site pilot project appears-to be the best method to gather
necessary data to make further decision regarding the cleanup of the Wyckoff site.

" As ERA deVelops_ the proposal further, please address the following community concerns:

o Future Land Use of Wyckoff Site

Please review the resolution passed by the Bambrrdge Island Clty Council (attached)
- which indicates the intention for the future land uses of the Wyckoff property. The City
is in the. midst of amending the Comprehensive Plan to change the designated land use of
the property to reflect the intentions outlined in the attached resolution. In the spring of
1998, the Wyckoff Comprehensive Plan Amendment process was suspended when EPA
delayed the issuance of the final Record of Decision (ROD) for the Wyckoff Superfund
site. Once EPA’s cleanup direction is known, the City will resume the comprehenswe
plan amendment process, probably in late 2000.

The future land use of the property mcludes residential and marine related commercial
uses. The waterfront portions of the property are intended for marine uses, particularly to
provide opportunity for a small-craft boat repair yard. Any proposals to reshape the
shoreline-as part of restoration of the property should recognize the intentions of the City
to continue to provide opportunity for marine related commercial uses on this property.

Wackoft Proposcd Plaas Sdptowdnoy! B89 « Bainbridge island, WA 98110 -1
. Phone 206-842-2545 « Fax 206-842-5741 B




~ Sheet Pile Wall

EPA should consider keeping the sheet pile wall in place after completion of the thermal
cleanup. If future monitoring of the site determines that additional treatment is necessary
to meet health standards, then the contmued existence of the sheet pile wall will be
beneficial for further cleanup. :

Water Source for Steam Injection

The proposed plan does not outline the possible water sources for the steam injection, nor
how water sources would be evaluated for final selection. The previous feasibility study
(June 1998), discussed five possible means of supplying water to the site: (1) on-site well,

~ (2) off-site community water supply, (3) truck, (4) barge, or (5) seawater desalinization. It
is the City’s understanding that EPA prefers the on-site well alternative. However, the
on-site well alternative could have adverse impacts on our community. The City is -
concerned for several reasons. There is a potential that drilling a new well may open an
avenue for contamination of the lower aquifer. In addition, pumping at a high volume
level of 200 gpm for a period of ten years for the purpose of treating contaminated soil
may not be in the best interest of Bainbridge Island. Groundwater is our city’s primary
source of domestic water. Conservation of groundwater is important to our community’s
future. The pilot project needs to include criteria which addresses these impacts and

- assess the best alternative source of water for steam injection water requirements.

As you may recall, the City has offered to provide treated efflucat from our sewage
treatment facility. I understand the EPA is still exploring this option as a potentlal
alternative for water supply -

Noise and Odor ' : :
-~ Noiselevels from the cleanup. process should meet the City’s adopted noise standards for R
" residential uses. The proposed vapor barrier needs to meet the adopted Stateof ~~~

Washington'standards for air quality. It may be difficult to meet the residential noise

- levels for the sheet pile wall driving. In this case, pile driving should occur during hours

and months when the noise will be less disturbing to the nearby re51dent1al areas, such as
during the winter months and durmg mid-day.

. Vapor Barrier

Standards for the proposed vapor barrier should be developed during the pilot project
which insure that volatile vapors are not released and that fire/life/safety measures are

- adequate to insure that there is no potential for combustion.. Emergency spxll contamment
- plans need to be incorporated also.

Wcko!t Proposed Plan. September 1999 ' 2




" Material Transfer

The preferred alternative proposes transfer of matenals by barge. This is preferred by the
city also because truck transfer would have an adverse impact on the city streets and on
Highway 305. measures to reduce the possibility of material spllls should be included in
any barge transfer program.

Vlsual Screenlng

The site is highly visible both from nelghbonng residences and water trafﬁc Itis
recommended that some type of landscaping should be provided to screen the equipment
treatment fac111ty areas durmg the ten-plus years the cleanup will be’ occumng

Future Site Development '
EPA should explore the possibility that once a portion of the site has been fully treated
- and cleaned, site development could occur on that portion of the site under specific
conditions. Portions of the Wyckoff property are not contaminated and other portions
have small areas of contamination that will be addressed early in the cleanup process.
There is a possibility that the property could be purchased and the owner propose
development for a portion of the site instead of waiting the ten-plus years for total
cleanup of the site. The option to allow partial development should be considered during
the pilot project and as EPA plans the future cleanup strategy for the si:e.

~ Public Interpretation

The thermal remediation technology proposed for this site is an innovative method for

~ cleaning contaminated soils and is probably of national interest. EPA should provide
" some type of i interpretive area for mterested cntlzens and v151tors that w111 hkely be drawn
- to the Wyckoff Superfund site. S : : SR -

Thank you for the opportunity to comment of the proposed plan for the Wyckoff
Superfund site.

Smcerely,

skﬁ

Mayor Dw1ght Sutton

attachments
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_ . RESOLUTION NO. 97 -35 '
A RESOLUTION of the City of Bainbridge Island,
Washington, relating to land use designations for clean up
~ purposes only for the former Wyckoff property, an
. Environmental Protection Agency Superfund Site. ‘

WHEREAS the City of Bainbridge Island has been requested by the
- Environmental Protection Agency (EPA) to provide the land use designations that the
City will likely apply on the former Wyckoff property in the future in order that the EPA
may determine clean up levels necessary for the Wyckoff Superfund Sxte,
WHEREAS the EPA has requested that the Clty provnde the likely future land use

- -designations by December, 1997, so that consideration of future land use for the

Superfund site can be assessed as part of the EPA Record of Decision for the Wyckoff
Superfund Slte .

WHEREAS, the Planmng Commission considered land use designations for clean up
purposes and solicited public mput at three public meetings held September 11, October 9
and October 23 1997,

WHEREAS, the City xécogmzes that the Comprehensxve Plan designation and

. Zomng district for the former Wyckoff property. will not be changed with this resolution;

WHEREAS the Clty recogmzes that a Comprehenswe Plan Amendment and -
' Zoning Code Amendment will be required prior to any changes to the current
Comprehensive Plan designation and Zoning Code designations.of Water-dependent
Industnal applying to the former Wyckoff property; now therefore

' THE CITY COUNCIL OF THE CITY OF BAINBRIDGE ISLAND
WASHINGTON, DOES RESOLVE AS FOLLOWS

Section 1.  The following land use designations for the former Wyckoff property, a
designated Environmental Protection Agency (EPA) Superfund site, are for clean up
purposes only. These potential land use designations are provided to the EPA as a’
recommendation of likely land uses to be designated in the future for the Wyckoff
Superfund site. Future land use designations for the site will likely be proposed as a
master plan for the entire property. The City will complete a Comprehensive Plan
Amendment, State Environmental Review (SEPA), and Zoning Amendment before any
change in land use designations will occur for the Wyckoff property. The land use

. recommendations. proposed.-in the August 7, 1996, report by the Wyckoff Zoning




Advisory Committee will be the starting point for consideration by the ,Planning
Commission during the Comprehensive Plan and Zoning Amendment, process.

The City Council for the City of Bainbridge Island recommends that the final clean up_
levels for the Wyckoff Superfund site accommodate future land uses as follows:

1. The area identified as the “Uplands” and “South Parcel” in the August 7, 1996, report
by the Wyckoff Zoning Adv1sory (WZA) Commiittee, should allow residential
development as proposed in the WZA Committee report, including smgle-farmly

- residential within the “South Parcel” and multi-family residential in the “Uplands”
area. .

2. The area of approximately 11 acres and identified as the “Point” in the August 7,
1996, report by the Wyckoff Zoning Advisory Committee and which generally
coincides with the area identified by EPA as the “Former Process Area” should allow

. for open space recreational uses, to include vegetated areas, pedestrian/bike trails,
playgrounds, restroom facilities, recreational shelters, parking and potential museum
structure. : '

3. The area of approximately 6 acres and identified as the “Flatlands” in the August 7,
1996, report by the Wyckoff Zoning Advisory Committee and which generally -
coincides with the area identified by EPA as the “Former Log Storage/Peeler Area”

should allow for mixed-use water-dependent/water-related commercial, to include -

" marina, boatyard with haul-out facility, marine sales and repair, marine related sales,
~ and restaurants. Emphasis i5 on water-dependent uses. Clean up methods need to
accommodate adequate water access for these future water—dependent uses.
| These areas are 1dent1ﬁed on the attached maps, Attachment A and B

'PASSED BY THE CI’I‘Y COUNCIL this day of 1997,

APPROVED BY THE MAYOR thls —__day of , 1997.

RS A

Dw@ht Sutton Mayor

%’I}EST/AUT@NT{CA

Susan Kasper, City Clerk

FILED WITH THE CITY CLERK:  #0/3//%7
'PASSED BY THE CITY COUNCIL: /R//8/57
RESOLUTION No.:  97-35~
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‘Bill Point Homeowners' Association ;
- 10753 Bill Point Drive . ) | RECEIVEp

Bainbridge Island, WA 98110 .
| . DEC 0'3 199
" November 29, 1999 L \ Eavirongey,, Cteanup (g
. , » S A ice
Hanh Gold, Project Manager
EPA Region 10, ECL-115
1200 Sixth Avenue
Seattle, WA 98101

Subject: Wyckoff / Eagle Harbor Superfund Site

I am submitting the following comments on the above subject as a member of the
Bill Point Homeowners'. Association, a non-profit organization incorporated in
1968 and consisting of 84 single family residences and 12 jointly owned Tracts
located adjacent to the Wyckoff site on Old Creosote Road and Rockaway Beach

Road. ) ,

Our developmerit is zoned as a residential area and in accofdance with the City
Noise Ordinance (WA Dept of Ecology Title 173 WAC) the daytime maximum
permissible noise level is 55 dBA. Sounds originating from temporary construction.

~sites as a result of construction activity are exempt, however as thoroughly

 explained by Donald Le Clair in his October 29 letter to you, the antxcxpated pile' |

" . driving noise level must be mvestigated and reduced to a reasonable level.

The noise originating from steam generation process during the anticipated three
‘years of thermal remediation is also a serious concern. It is appreciated that the
EPA recognizes that there may be a noise (and odor) problem and would suggest
that the steam ﬂoodmg process used in. connection with crude oil production be
reviewed. Steam i is injected through wells into the ground around an oil well to
increase oil recovery, and the noise (and odor) levels are well above that permitted
- inresidential areas. :

The wells supplying water to our Association are on our Tract K which borders on
- Old Creosote Road. Tests were conducted by CH2M HILL in 1998 for the EPA
which indicated that the present pump-and—treat process did not affect the ground
water levels in Bill Point water wells. However, they did recommend that , if in the
future the extraction process was increased, the wells should be retested and
monitored. Since the treatment process will be increased the tests should be run




again and a more extensive test program be conducted before deciding on an on-
site water source for steam generation. :

In summary, with our Association directly adjaéént to the Wyckoff site I am
+ concerned about the noise (and odor) that will be generated and how our water

supply will be affected by the proposed plan Thank you for the opportumty to
submit comments.

Smcerely yours

MZW\

Forest C. Monkman; Sc.D.
President : : L L
Bill Point Homeowners' Association , - o P;




United States Depaftment of the Interior

FISH AND WILDLIFE SERVICE
North Pacific Coast Ecoregion -
Western Washington Office
510 Desmond Drive SE, Suite 102
Lacey, Washington 98503 ‘ _
Phone: (360) 753-9440 Fax: (360) 753-9008 ‘ RECEIVEL

oote | NOV 04 1999

Envnrqnmental Vleanap vy,

Hanh Gold, Project Manager

U.S. Environmental Protection Agency (EPA), Region 10
1200 Sixth Avenue, ECL-115 :
‘Seattle, WA 98101

Re:  Proposed Plan for the Wyckoff/Eagle Harbor Superfund Site - Soil and Groundwater
. Operable Units : » ' '

Dear Ms. Golci: _

The U.S. Fish and Wildlife Seryice (FWS) would like to provide the following comments regarding
the September 1999 Proposed Plan for the Wyckoff/Eagle Harbor Superfund Site - Soil and .
- Groundwater Operable Units. We have provided both general and s;ecific comments as well as our
recommendation for which alternative we prefer. Several comments listed in the general portion of
- the letter will also be addressed specifically in the later section of this letter in order to clarify our
concerns. K : . : ’ . : S
GENERAL COMMENTS
Overall, the document is well thought out and presented. The Proposed Plan seems to.accomplish - -
the goals set forth in the introduction of the document. ‘However, there are instances in which the -
Proposed Plan is quite general. Although we understand many of these generalities will be
addressed in the remedial and design phases. of the project, several of those generalities will be
mentioned in the specific comments section below. In a programmatic sense, we believe the

- Proposed Plan is a fine start to fulfilling the goals of the cleanup strategy but feel more detail needs
to be provided to have sufficient information regarding the project.. A

A pilot study to explore the feasibility and efficacy of the thermal remediation alternative has been

. proposed. We urge the Environmental Protection Agency (EPA) to follow though and conduct this
critical pilot project. If the site specific pilot study is designed and conducted properly, only then
can an informed decision regarding remedial options be successfully determined. In general we .
support Alternative 3 (EPA’s preferred alternative): In-situ Thermal Remediation. However, we
would like to see the results of the pilot study prior to committing to a preferred remedial option.
Alternative 3 appears to protect the environment to the maximum extent possible, is permanent, and
has the least amount of direct habitat loss associated with it. _

The FWS has concerns with ongoing sources of polycyclic aromatic hydrocarbons (PAHs) in the
form of both dense and light non-aqueous phase liquids (NAPLs) from the site to the estuarine
environment especially considering that risk assessments conducted at the site concluded that
unacceptable risks existed for organisms inhabiting intertidal and sub-tidal areas around the site. -




Seeps containing product NAPLs have been identified in the intertidal areas around the site and
jeopardize the remedial activities (i.e. recontamination of the caps) that have already taken place in
the harbor. These offshore areas may also be associated with federally listed and proposed
threatened and endangered species under the Endangered Species Act and/or food items for
endangered species. For example, bull trout (federally listed as threatened), have been found near
surf melt spawning beaches, and the areas in and around Eagle Harbor have been-documented as
spawning grounds for surf smelt (Washington Department of Fish and Wildlife, Grandy Creek Trout
Hatchery Biological Assessment, March 1997). The EPA is encouraged to address these issues in
the biological assessment submltted to the FWS for this project and to consult with the Natlonal
‘Marine Fisheries Service with regard to listed species under their purview.

SPECIFIC COMMENTS

. Page 5, Summary of Site Contamination: We understand that thermal remedlatlon in theory will
, eﬁ"ectlvely remove contaminants at the site such as PAHs and pentachlorophenol (PCP); however,
dioxins and furans, which were also detected at the site, may not be addressed through thermal
remediation. Please address how EPA plans to remediate dioxins and furans from the snte

Page 5, Figure 6: One concern listed in the ﬁgure is mlgratlon of dissolved phase contaminants and
dense NAPLs through higher permeable areas of the aquitard into the lower aquifer. More clearly
.explain how the preferred alternative will address this concern.

Page 7, Groundwater OU: Add clarification and detail to the statement: “Site specific contaminant’
* concentration limits that are protective of the environment are being developed for the Former
Process Area groundwater.”

~ Page 8, Clean Up Alternative Description 3: Include as a desngn/performance criteria to limit the
access of wildlife, particularly birds, in and around the remedial site especially during the steam
injection phase of the plan.

‘Page 10, Alternative 3: In-siti Thermal Remediation: Expand the discussion to_include such

" concepts as how the heat will affect the aquitard layer and the properties of the NAPL§ as well as -
- how the increased mobility of the NAPLs may affect migration of these compounds into the lower -
“groundwater table. - Also, discuss ‘further how effective a sheet pile wall may be in stopping or -

reducing the migration’ of NAPLSs currently seeping in groundwater from upland into the marine
environment.. _

Page 11, regarding the pilot project: A properly designed, conducted and evaluated pilot project is

. needed to fully determine the feasibility and efficacy of the thermal remediation alternative. Besides
- meeting the listed performance criteria, we would ask that the EPA evaluate the possible negative
1mpacts the pilot project has to the surrounding ecosystem and habitats particularly in the intertidal
zone. Adverse impacts could include: temperature increases in water and sediment some distance
from the sheet pile wall, increased migration of NAPLs to offshore areas, and changes in sediment
size and/or transport due to the increased wave action from the placement of the sheet pile wall.
" Finally, even if the pilot project is a “remedial success”, we urge EPA to weigh these successes
- against the negative impacts to the surrounding ecological environment (if any occur) when making

their final remedial decision for the groundwater and soil operable units.

Page 13, Steam [njection Laboratory Testing: Lab results show that thermal technology is effective
in removing total PAHs from soil; however, high molecular weight PAHs such as benzo(a)pyrene
remain in high concentrations. Since higher weight PAHs like benzo(a)pyrene are not only
carcinogenic but also listed on the Dredge Material Management Program’s list of bioaccumulative

2



-chemicals of concern, how does EPA plan to remediate these PAH constituents?

Page 13, In-situ Thermal Technologles Advisory Panel: How does the proposed plan deal with
dlsturbances to wildlife from remedial activities?

Page 15, Short-Term Effectiveness: Mitigation costs are only included for Alternative 2a. If -

| ~ possible estimate mitigation costs associated with Alternatives 2b and 3. Also, the plan should

~ address how heat will affect the malleability and inter-locking mechanisms of a sheet pile wall and
ultimately the effectiveness of the wall to contain contaminants. Finally, in the last paragraph of this
section explain the actions that will be taken to minimize effects to wildlife from the noise and odor
of the remedial process. Is displacement of wildlife from the site during remedial activities a reason
for concern?

We would like to applaud EPA for proposing the use of this innovative thermal technology as a
means to achieve cleanup, protect human health and the environment, and prevent further discharge
of contaminants, namely NAPLs, from the upland site into the marine environment. We hope these
comments are both constructive and helpful in completing the final Proposed Plan for the
Wyckoff/Eagle Harbor Superfund Site - Soil and Groundwater Operable Units. We appreciate the
opportunity to review and provide comments on this matter and look forward to reviewing the
biological assessment for this project. If you require more information or have questions concerning
our comments, please contact Jay Davis at (360) 753-9568 or at his e-mail address:
jay_ dav1s@fws gov.

\

N

‘Sincerely,

Mo 7

Gerry . A Jackson, Manager
~ Western Washmgton Office
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~ contaminated soils and ground water at the Wyckoff/Eagle Harbor Superfund Site. The

10881 Bill Point circle = - | . -
Bainbridge Island, WA 98110 | ~ RECEIVED
October 27, 1999 ) -

NOV 011999
Hanh GOId Environmental Cleanup Utfice
Project Manager , '
U. S. Environmental Protection Agency, Region 10
1200 6th Avenue, ECL-115 '
Seattle, WA 19101

Subject: EPA proposed plan dated September 1999 for cleanup of contaminated soils at
the Wyckoff/Eagle Harbor Superfund Site.

_ Reference (a) EPA Wyckoff?Eagle Harbor Superfund Site, Soil and Groundwater

Operable Umts Proposed Plan dated September, 1999.
1. Reference (a) set forth the EPA preferred cleanup alternative fo-r cleanup of the

preferred alternative specifies driving interlocking sheet pile around the periphery of the
contaminated area and injecting heat (steam or electricity) into the soil and removing the -
contaminated liquid and vapors in a controlled manner. I have no objection to the
engineering approach to the cleanup process but am very concerned about the noise that
will be generated by the sheet pile driving process and possibly the steam plant and other
operations. As you know, my residence is located at the intersection of Eagle Harbor

_ Drive and Old Creosote Hill Road and is one of the Bill Point Resndences close to the
Superfund Slte : : . .

20 At the EPA conducted meetmg on October 21, 1999, it was made known that dunng

the period approxxmatelle-ll September, 1999, test driving of sheet pile was conducted
at the Wyckoff Site using a vibrator hammer instead of the usual impact hammer and the
resulting noise level measured at four different locations remote from the WyckofT site.
Wing Point had the highest sound level (80db) The sound level at Bill Point was
reportedly not measured.

3. Although I wasn’t aware that driving of sheet pile was taking place, I did hearan
unusual and loud noise coming from the Wyckoff site at the time the test pile driving
occurred. I wondered what was causing the noise as I had not previously heard such a
noise and was thankful when the noise operation ceased. I dxscovered at the October 21
meeting what was causing the noise.

4. The level of noise created by the vibrator hammer method of driving sheet pile is
unacceptable for the residential community surrounding Eagle Harbor considering that

' the pile driving operation will reportedly last three months. In addition, the pile driving

is reportedly scheduled for the summer period which are the worst months for such an
operation from a noise tolerance standpoint.



5. At the EPA meeting of October 21, 1999, it was stated by the project manager that
reasonable efforts would be made to minimize the noise generated by the pile driving -
operation. Although it is comforting to know the noise problem is recognized by the
EPA, a promise to make “reasonable efforts” to minimize the noise does not indicate the
~ matter will receive a high priority in the overall scheme of the cleanup process. Asa
‘minimum, the EPA or it’s contractors should develop a design for noise abatement
equipment and test same under actual pile driving conditions on the site with the.goal of
- achieving a maximum noise level not to exceed that specified in the City of Bainbridge
Island Ordinances. -

6. Noise blasted to the surrounding community is not an insignificant matter to the
hundreds of people involved. With focused management and engineering attention, the .
noise problem can likely be solved. Production sheet pile driving should not commence
until exhaustive efforts have been made to solve the problem, including testing same, and
the community informed of the details of all efforts and test results. '

Respectfully, o -

M M

Donald LeClair




WASHINGTON STATE DEPARTMENT OF

Natural Resources  JENNIFER M.BELCHER

Commissioner of Public Lands’

November. 2. 1 999

| ', . RECEIVED
HahGold S | NOV 02 1999

U.S. Environmental Protection’' Agency, Reglon 10

- 1200 Sixth Avenue, F‘.CL 11s ' Environmentai Licanup Oifie. -
Seattle, WA 98101 » _ . -
Re: Wvckoff/Eagle Harbor Superfund Site - Soil and Groundwater O erable Units Proposed Plan, Se tember
1999 o ] o )

The Washington State Department of Natural Resources (DNR) would like to communicate our concurrence with the

-conclusions of the above referenced report. As proprietary manager and natural resources trustee of State-owned
aquatic lands (SOAL), DNR has an active interest in the Wyckoff/Eagle Harbor CERCLA site. As indicated in our
more detailed June 19, 1998, comment letter, we strongly support the timely cleanup of Eagle Harbor and we
acknowledge the efforts of the EPA and Washington State Department of Ecology.

DNR is in agreement with EPA’s selection of the preferred alternative- Alternative 3: In-situ Thermal Remediation.
We applaud your efforts to develop, test, and implement this technology. With the installation and careful monitoring
of the sheet pile wall around the treatment zone, you have addressed our chief concern for fugitive contamination
moving beyond the influence of the recovery system. DNR would also like to encourage you to carefully monitor .

5 transport mechamsms and lmpacts to the aquatlc ecosystem during operatxon

" The brief plan that DNR recelved did not discuss post-remedlal conﬁguratlon We hope that the same level of

- investigation and planning put forth to. date is ut:hzed to create a ﬁnal post-remedlal mtemdal plan that truly enhances
. the aquatic ecosystem : .
DNR looks forward to revnewmg the ﬁndmgs of the ﬁrst phase pllot test. Please feel free to call me at (360) 902-1057
if you have any questions. .

Sincerely,

GAcll

Tim Goodman, P.E.

Contaminated Sediments Manager
Aquatic Resources Division ’
1111 Washington St SE

- PO Box 47027

- Olympia, WA 98504-7027

¢ Maria Peeler, DNR N

bc: Mark Mauren
- Bill Graeber ¢
" Christa Thompson, AGO

Cm WASHINGTON ST SE- 1 PO BOX 47000 1 OLYMPIA, WA 98504-7000
FAX: (360) 902-1775 ¥ TTY: (360) 902-1125 4 TEL: (360) 902-1000

ot~




T | - Comment Card

SV; 2 - Wyckoff Public Meeting
N Bainbridge Island, Washington

g perr e "~ QOctober 21, 1999

OUIAN;
0
¥ agenct

Please share your comments on the Vyckoff Propos_ed Plan for soil and :
groundwater cleanup. Simply print ~our thoughts on this card and drop it in the
box before you leave. Feel free to u:e both sides. Thank you.
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Area Code (260)
' 598-3311
Fax 598-6295

THE SUQUAMISH TRIBE_

P.O. Box 498. Suquamish, Washington. 98392

November 1, 1999 . o ' RECEIVED
| NOV 04 1999

Environmenta] Cieanop Uffice

Hahn Gold
U.S. Environmental Protection Agency

" 1200 Sixth Avenue, ECL-115

Seattle, WA 98101
Dear Ms. Gold:

The Suquamish Tribe has reviewed the Proposed Plan for the Wyckoff Soil and Gfoundwatef
Operable Units, -and continues to support thermal remedlatxon as the preferred alternative for the
Wyckoff operable units. :

It is important to the Tribe that a long-term, permanent solution to the release of contaminants
. from the Wyckoff site to Eagle Harbor and Puget Sound is conducted to address impactsto
“Tribal trust resources and aquatic habitat. Thermal remediation, if successful at the site, is the

only alternative that will remove all mobile non-aqueous phase liquids (NAPL) from the site.
Thermal remediation is also the only alternative available for permaner* protection to human
health and the environment. The containment alternatives will not s1gmﬁcantly reduce the

. ‘estlmated 750,000 gallons of NAPL at the Wyckoﬂ' site, and will require long—term remedlatnon

o Implementatxon concems of thermal remedlatxon such as nonse dunng the mstallatxon of the sheet
pile wall are understandable. However, it is believed that engineering controls and other measures
will be conducted to address or reduce concerns associated with this alternatxve

The Suquamish Tribe looks forward to our continued invoivement on Eagle Harbor/Wyckoﬁ“
issues. If you have any questions, please contact me at (360) 394-5240 or Richard Brooks at
(360) 394-5250. |

Sincerely, ’ | 4 ' _

'\/L_(»\, \.Qk.,\ /§L
Charlie Sigo' - E;

Eagle Harbor/Wyckoff Policy Representative
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GLENN C WATERMAN RECEIV

112835 NE Wing Pt.Drive ©0CT 22 1999
Bainbridge Is. WA 981180 ' - .

" 6lennw6893@A0L.com Envi,,ﬂ.n\cu}u\ Cleasup Offie~

October 29,1999

Ms. Hanh Gold, Project Manager
E.P.A. Region 1@, ECL-115,
'.1208 Sixth Avenue,
Seattle WA. 98181 ' -
' Re: Eagle Harbor EPA Project

\ llear Ms Gold: - -

' I-have your October report “l-‘act Sheet” regardlng progress and
- proposed future program at the Eagle Harbor project. | want to offer
a few comments.

As a retired professional geologist | am familiar with erosion
and sedimentation and the progress of nature in causing and curing
problems. It seems to me that with the effort devoted to date in
cleaning up after the periods of natural and man-made contamination
that what conceivably remains on the surface under the water at
- Eagle Harbor is constantly being covered by erosional products from
“runeff, cannot harm man, beast or fish and needs no further atten-:
tion. And what is buried under the sand and clay and a constantlg

‘increasing thickness of sediments deposited from run-off waters that

there is no need for further expenditures to make sure that what is
buried out of sight, beneath the water and under sediments need
cause any further worry.
Iwould like to suggest that EPA has done a great cleanup job
and sbould close down the project as finished. | see no need fora -
contmumg project estimated to last a decade!
' Sincgrely,

Glenn C.Waterman P.Eng



mailto:Glennui6893@flOL.com

- Wing Point Community, Inc.
‘P. O. Box 10627

Bainbridge Island, WA 98110

‘To: Hahn Gold, Project Manager : o Oct.25,1999
U.S. Environmental Protection Agency, Region. 10 '
1200 Sixth Avenue, ECL-115

- Seattle, Washington 98101 ' '

From: The Wing Point Community, Inc. (WPC) | 0CT 2 1869

Subject° Comments, Wyckoff Soil and Groundwater OUs. '

RECEEVE"

'“u JB""C.A[... .-‘--..:.'Jz_rf

We have read and heard the plans for the Wyckoff facility. The WPC represents 76 homes on

Wing Point, directly across Eagle Harbor from the facility. We have the following comments
- about the plans for further clean up of the site: '
1. The driving of the sheet pile wall will produce a very loud and obnoxious sound that

will degrade the quality of life of residents of the WPC during the period that the piles.are to

be driven. It will also lower property values during that time. We understand the plan is to
drive the pilings during July, Aug., and Sept. of 2000. These are the months that people want
to be outside and to have windows open. The noise is likely to be intolerable, if that is the
time frame chosen. We strongly urge that the pile driving time be changed to start no sooner -
than November and occupy the followmg months unt11 completed We also urge that methods
be developed to reduce the offsite noise level. -

2.The steam injection system, if it uses diesel fuel will create obnoxious and potentlally
hazardous odors that will affect the WPC during periods of quiet air and south winds. No

- plans have been specified for mitigating these adors to an acceptable. level for the WPC. The.

| ~ WPC would strongly urge that propane fuel be used if the steam injéction process is used.

- From our v1ewpomt it would be preferable to use- electnc re51stance heatmg mstead of steam :

mjectlon

3. A boiler plant for producmg steam is also llkely to be noisy. Such noise, for the tlme |

and duration of the stear. injection process, will significantly negatively affect the quality of
life on Wing Point. Noise mitigation measures will have to be developed if this is the process
chosen. For minimum impact of WPC, again we prefer the electric resistance heating instead
of steam injection. The boiler plant also creates the possibility of a serious fire hazard on the -
site, and in delivering fucl to the site. '

4. We seriously believe that driving the sheet pile wall, followed by capping the
contaminated area, would be tiie most cost effective, as well as safest and of least impact
method to complete the facility cleanup. The Bainbridge Island committee that reviewed
potential uses of the site, found satisfactory uses under a capping option.

| N o - Sincerely, | |
E. P. PAUP, Pr_e dent, WPC W. E. Kreger, Past PresW




NURHHN S. WOOLDRIDGE
12625 MANZANITA ROAD NE
. BAINBRIDGE ISLAND, WA 98118

Tele 206-842-7293 o RECEIVED
“NOV 02 1999
- . Environm:‘mai'tlea_nup O
Hanh Gold |
EPA. ECL-115
1200 Sixth Avenue

Seattle, WA 98101
November 8, 1999
RE: Wyc-koff Cleanup Plan

Dear Ms Gold,

The idea of utilizing a dimi'nishiﬂg resburee, potable water, to clean up a

. previous environmental problem seems ill advised in view of the alternative. I

urge you to give careful con51derat10n to subsntutmg the treated effluent from
the Bambrldge Island sewage treatment plant for this project. That wastewater is
) clean free of SOlldS and harmful pathogens It is water wh1ch is otherw1se _

* dumped, unused, into Puget Sound.

- The cost of running the line under Eagle Harbor to the Wyckoff site will -
not be too much different than the cost of digging a deep well. The residents of
Bainbridge Island are very concerned about the quantity of water that is
available for human consumption and are concerned about the seemingly

wasteful and unneceésary approach you appear to be taking.

- Sincerely,

)/




ATTACHMENT 2




Summary of Comments »
Received During the Wyckoff Public Meetmg
Held October 21, 1999

Would a vapor cover be placed over the treatment zone.and over contaminated soils?

“There is concern about harmful or smelly vapors caused by the steam plant boiler system
potentlally run by diesel fuel.

What would potentlal vapors from the site consist of? There is concern about potentially harmful _
and/or smclly emissions from the site durmg treatment.

* Will EPA guarantee that the asphalt cap will be removed after tréatment is con_l'plete?
Why is a sheet pile wall less expensive than a slurfy wall?
There is concern about the noise created by sheet pile driving.

Can sheet pile driving be scheduled durlng cooler months when therP will be less nonse impact to
the community (closed windows, less outdoor activity)?

~ There i ,1s coudem about potential ongqmg n01s.e from the operation of thc steam plant.
" Where would the s_te-am'.plant’ bé iocdted? | |
| \A)\;ldher'e will EPA g’et. Wiife‘f for 'the” boiiér?
How many gallons per minute of water will be needed?

‘If EPA considers using effluent from the city’s water treaiment plant, would it be possible to put
a pipeline under the water, potentially disturbing the sediment cap in the harbor?

There is concern about the potential for well drilling to introduce contaminants into the lower
aquifer.

- Does EPA have information which quantxﬁes nsk to human health from the site’s -
contammatnon"

‘Has there been, or will there be, a risk-benefit analysis to decide whether the project is worth
" doing? Is the $40 million cost worth the health benefit? How much needs to be cleaned up?

L




Has the project been funded yet?

“Can a pilot study of one to two years be done in another location, rather than in this populated
communrty" '

At one time, it was expected that the site would be fully useful with simply a cap'over the
contamination. Why is it necessary now to spend many millions more dollars and go beyond just
capplng the site? Why is capping not EPA s preferred altematrve"

Is contamination present on the sediment cap in Eagle Harbor?

Will EPA bring in a portable generator to provide power if electrical resistance heating is used?

Will fuel be transported by truck or by barge? There is concern that truckmg would not be
welcomed by the commumty

Will any portions of the site be available for use before cleanup is completed?
EPA is 'encouraged to work with the commiunity to define a “vision” for the site.

EPA is encouraged to consider some sort of foliage at the site to improve its appearance.






