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DECLARATI ON OF THE RECORD OF DECI SI ON
SI TE NAME AND LOCATI ON

Naval Ordnance Center, Pacific Division
Port Hadl ock Detachnent Sites 10, 11, 12, 15, 18, 19, 20, 21, and 22
Hadl ock, Jefferson County, Washi ngton

STATEMENT COF PURPGCSE

Thi s deci si on docunment presents the selected renedial action for Sites 10 and 21 and no further actions for
Sites 11, 12, 15, 18, 19, 20, and 22 at Port Hadl ock Detachnent, devel oped in accordance with the

Conpr ehensi ve Environmental Response, Conpensation, and Liability Act of 1980 (CERCLA), as anended by the
Super fund Arendnents and Reaut horization Act of 1986 (SARA), and, to the extent practical, the National Ql
and Hazardous Substances Pol |l ution Contingency Plan (NCP). This decision is based on the adm nistrative
record file for these sites.

The | ead agency for this decision is the U S. Navy (Navy). The Washington State Department of Ecol ogy
(Ecol ogy) and the U S. Environnmental Protection Agency (EPA) approve of this decision and have
participated in the site investigation process and in the evaluation of alternatives for renedial actions.

ASSESSMENT OF THE SI TE

Actual or threatened rel eases of hazardous substances fromSites 10 and 21, if not addressed by
i mpl enenting the response action selected in this Record of Decision (ROD), may present inmm nent and
substantial danger to public health, welfare, or the environnent.

DESCRI PTI ON OF THE SELECTED REMEDI ES

The sel ected renedial actions at Site 10 at Port Hadl ock Detachnment address the potential chem cal exposures
and associated risks to hunan heal th and the environnent by providing for capping, erosion protection
institutional controls, and nonitoring of groundwater, narine sedinment, and shellfish. This action will
reduce the nobility of contam nation and will |imt human and biota exposure. The selected remedial action
at Site 21 of groundwater nonitoring is to determ ne whether the chenmicals found during the Rl are actually
present in the groundwater or were nerely artifacts of the sanpling nethods used. The following lists

provi de the maj or conponents of the remedial action for each site

Site 10

. Place a landfill cap over approximately 3.7 acres.

. Install approximately 900 linear feet of erosion protection along the perimeter of the
landfill.

. I npl erent institutional controls which include a tenmporary prohibition on shellfish harvesting
on three beaches around Boggy Spit and |and use restrictions for residential use and farm ng.
Residential and farming restrictions and controls and requirenents for the operation and
mai nt enance of the landfill cap and erosion protection will be issued by the comrandi ng of fi cer
and included in the Port Hadl ock Detachnment naster plan upon conpletion of construction. Upon
base closure, the Navy will attach deed restrictions to any property transfer. The
requirenents or continued operation and nai ntenance of the landfill cap and erosion protection
wi |l be addressed by the Navy, Ecol ogy, and EPA

. Conduct a monitoring programthat will involve sanpling and anal yzi ng groundwat er, sedi nent,
and shellfish. The results of the shellfish nonitoring will be used to determ ne when the
shel | fish are safe to eat.

. The results of the nmonitoring will be reviewed in detail at the conclusion of the nmonitoring

period in order to determ ne whether additional remedial action is necessary.

. Regul ar nai nt enance and inspection of the landfill cap and the erosion protection

particularly after seasonal storm events.



Site 21

. Sanpl e and anal yze the groundwater periodically for 2 years to determ ne whether or not the
detections of certain chemcals in groundwater during the Rl were anonal ous. This alternative
will require the construction of one additional nonitoring well.

. At the conclusion of the nonitoring period, the Navy, Ecol ogy, and EPA woul d screen the
anal ytical data agai nst MICA |l evels, State of Washington MCLs, federal MCLs. |f chemical
| evel s present in the groundwater sanples neet these standards, no further action will take

place. |If levels are not acceptable, the Navy, Ecol ogy, and EPA will deterni ne whether
addi tional nonitoring for establishnent of background, well abandonnment, or institutional
controls are necessary. |If renedial actions beyond those nmentioned here are considered, this

ROD wil |l be reopened and the public will have the opportunity to conment on proposed action.

No further action is expected for the remaining sites: Site 11, 12, 15, 18, 19, 20, and 22. Soil was
previously renoved fromSites 11, 12, and 18. Confirmation nonitoring for 1 year is under way for
groundwater at Sites 11 and 12 and for sedinent at Site 18 to assure that no nore contam nation exists at
these sites.

STATUTORY DETERM NATI ONS

The sel ected renedial actions are protective of human health and the environment and are in conpliance with
federal and state requirenments that are legally applicable or relevant and appropriate to the renedia
actions and are cost-effective. These renedi es use permanent solutions and alternative treatnent
technol ogi es to the maxi num extent practicable. However, because treatnent of the principal threat at each
site was found to be inpracticable, the renedies do not satisfy the statutory preference for treatnent as a
principal element.

Because these renmedies will result in a hazardous substances renaining at Site 10 (and possibly at Site 21)
above heal t h-based |l evels, a review will be conducted no less frequently than every 5 years after
comrencenent of remedial action to ensure that the renedies continue to provi de adequate protection of human
heal th and the environnent.
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Envi ronnental Protection Agency.
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DECI SI ON SUMVARY
1.0 | NTRCDUCTI ON

In accordance with Executive Order 12580, the Conprehensive Environnental Response, Conpensation, and
Liability Act of 1980 (CERCLA), as anended by the Superfund Amendnents and Reauthorization Act of 1986
(SARA), and to the extent practicable, the National Ol and Hazardous Substances Pol |l ution Contingency Pl an
the U.S. Navy (Navy) is addressing environnental contam nation at Naval O dnance Center Pacific D vision
Port Hadl ock Detachnent, by undertaking renmedial action. The selected renedial action has the approval of

t he Washi ngton State Department of Ecol ogy (Ecol ogy) and the U. S. Environnmental Protection Agency (EPA) and
is responsive to the expressed concerns of the public. This Record of Decision (ROD) is intended to fulfil
the state requirenents for a cleanup action plan. The selected renedial actions will conply with applicable
or relevant and appropriate requirenents (ARARs) pronul gated by Ecol ogy, EPA, and other state and federa
agenci es.

2.0 SITE NAME, LOCATIQON, AND DESCRI PTI ON

Port Hadl ock Detachnent is on Indian Island in Jefferson County, Washington, southeast of Port Townsend and
east of Hadlock (Figure 2-1). The island is bordered by Kilisut Harbor to the east, Pot Townsend Bay to the
west and north, and Cak Bay and Portage Canal to the sourth (Figure 2-1). Indian Island is approximately 5
mles long and covers approximately 2,700 acres. The island is wholly owned by the Navy and is prinarily
used for handling and storage of Naval ordnance.

No private residences are present on Port Hadl ock Detachnent; however, there are 14 nmilitary residences. A
public hi ghway connects the A ynpic Peninsula with Indian |Island and Marrowstone Island, and island east of
Port Hadl ock Detachnent that supports fewer than 250 private residence. The nearest O ynpic Peninsul a

communities are Hadl ock and Irondale, both less than 2 mles west of Indian |Island across Port Townsend Bay.

This ROD addresses the nine sites shown on Figure 2-1 and docunents decisions reached for no further action
or renedial action for each site. These sites were originally identified as possible rel ease areas and were
studi es under site hazard assessnents according to state requirements to eval uate the presence of

contam nation. As a result, four of the sites (Sites 15, 19, 20 and 22) were deternmined to require no
further action. Three of the sites (Sites 11, 12, and 18) require only conpliance nonitoring because areas
of contam nation were renoved in nid-1994. The two renmaining sites (Site 10 and 21) were studied as part of
a renedial investigation/feasibility study (RI/FS) and require action

A majority of this document is dedicated to Site 10 and 21 because they are the only sites that require
remedi al action. The details of the seven other sites are given in Section 13

2.1 SITE 10- NORTH END LANDFI LL

Site 10 is an approximately 3.7-acre landfill on the north end of Port Hadl ock Detachment (Figure 2-2). The
siteis relatively flat and is covered with grass. The landfill is |located on Boggy Spit; it extends to the
beach and has partially eroded onto the beach (SCS Engineers 1984). Landfill contents are exposed on the
beach and in the cutbank | ocated between the uplands and the beach. This site was used as the prinmary
landfill for the island fromabout 1945 until the m d-1970s. An incinerator burned nmaterials at the site
fromthe 1940s to 1953. According to the Current Situation Report (CSR) (SCS Engi neers 1987), there was a
trench |l ocated below the incinerator into which oil, paints, thinners, and other liquid wastes were dunped.
Materials reportedly disposed of in the landfill include paint, thinners, strippers, oil, lead and zinc
batteries, asbestos, submarine nets, netal parts, polyurethane resins, zinc-plating slag, residential trash
ash, and druns of unidentified liquid waste (SCS Engi neers 1987). No data are available to indicate the
contents of these druns. Despite Port Hadl ock's history as an ordnance handling facility, no records or

ot her information sources indicate that any explosive-related naterials were disposed of at Site 10 during
landfill operation.

A portion of the landfill along the shoreline has eroded into the narine environnment. As long as the |andfil
i s exposed, wave action and stormevents may continue eroding the landfill onto the beach. This erosion
rel eases contaninants into the marine environnent.

Native Anerican tribes have negotiated with the Navy to have year-round access to the majority of the beaches
on the east side of Port Hadl ock Detachrment to harvest shellfish. As a result of environmental investigations
of the landfill, the beaches inmediately adjacent to the North End Landfill (Site 10) and Boggy Spit were
closed to shellfish collection in 1988 by the Navy with the concurrence of the Washi ngton Departnent of

Heal th (DOH) because of the potential for the shellfish to be contam nated. Coastal waters surroundi ng the
island are used for boating and recreational and comrercial fishing and crabbing. Department of Defense
personnel have access to several beaches on the east side of the island and Crane Point on the west side of



the island for recreational use.

<I M5 SRC 1095129D>
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2.2 SITE 21

Site 21, an area of approximately 5,000 square feet immediately east of Building 86, is near the center of
Port Hadl ock Detachnent (Figure 2-3). The area around the building, including a portion of Site 21, was
paved in 1982. The site was reportedly used in the early 1940s as a di sposal site for waste oils, solvents,
el ectrical equipnent, and paint (SCS Engi neers 1984). One backup water-supply well is approximately 1,500
feet north, and another is 100 feet south of Site 21. Both wells were drilled in 1941. The punps were
removed in the early 1980s (Kuehl 1994). According to facility records, Port Hadl ock began purchasing

wat er - - provi ded via pipeline fromPort Townsend--in 1945. Therefore, it is possible that the wells supplied
water to the island for 4 years between their installation and the purchase of water from Port Townsend

<I M5 SRC 1095129F>
3.0 SITE H STORY AND ENFORCEMENT ACTI VI TI ES

The Navy purchased Indian Island in 1939 to store expl osives, seaplanes, and antisubmarine cable nets. Port
Hadl ock Detachrment currently receives, stores, naintains, and issues naval ordnance. Prior to the

establ i shment of regul ations, some wastes were di sposed of on the island using practices that were considered
acceptable at that tinme.

In response to the requirenents of CERCLA, the U S. Departnent of Defense (DoD) established the Installation
Restoration (IR) program The Navy, in turn, established a Navy IR programto nmeet the requirenents of
CERCLA and the DoD IR program From 1980 until early 1987, this programwas called the Navy Assessment and
Control of Installation Pollutants (NACIP) program Under the NACIP program a set of procedures and

t erm nol ogi es were devel oped that were different fromthose used by the EPA in admnistration of CERCLA. As
a result of the inplenmentation of SARA the Navy has dropped NACI P and adopted the EPA CERCLA/ SARA procedures
and termnol ogy. Responsibility for the inplenentation and adninistration of the IR program has been
assigned to the Naval Facilities Engineering Command ( NAVFACENGCOM). The Sout hwest Division of NAVFACENGCOM
has responsibility for the western states. Engineering Field Activity, Northwest (EFA Northwest) has
responsibility for investigations at Port Hadl ock Detachment and other naval installations in the Pacific
Nor t hwest and Al aska.

The Navy conducted the initial assessnment study in 1984 to investigate the possibility of contam nation at
sites on Indian Island (SCS Engi neers 1984). Further study was done at two of the nine sites covered in this
ROD (Site 10 and 21) in 1988 and were reported in the current situation report (SCS Engineers 1987). The
current situation report recommended additional investigation at Sites 10 and 21; therefore, plans for an
RI/FS were initiated in 1989.

As the RI/FS work progressed, Ecology and the Navy began working together in 1991 to investigate possible
contami nation frompast practices. At the request of the Navy, Ecology issued Enforcenent Order Nunber
91-153 to ensure that activities and standards nmeet the requirenents of Washington State's Mdel Toxics
Control Act (MICA) passed in 1991. Site hazard assessments (described in Section 12) were conpleted at seven
sites in 1992 to identify the potential presence of contam nation.

EPA becane involved in 1993 after Port Hadl ock Detachnment was proposed for the National Priorities List
(NPL), a federal list of contam nated sites. 1In June 1994, Port Hadl ock Detachrment was pl aced on the NPL.

In January 1995, the final RI/FS report for Sites 10 and 21 was conpl eted (URS 1995a). The purpose of the
RI/FS was to characterize the site, determ ne the nature and extent of contam nation, assess hunan and
ecol ogy risks, and evaluate renedial alternatives. A proposed plan addressing the Navy's preference for
remedi al actions was published for public conment in March 1995 (URS 1995b)

4.0 COWUNI TY RELATI ONS

Federal and state requirements for public participation include providing the proposed plan to the public.
The Navy al so involved the comunity by having open houses, public neetings, and a Technical Review Commttee
(TRC). Fact sheets were distributed to the surrounding residents to keep them updated on the status of
environnental projects on Indian Island. The proposed plan, which included proposed action or no further
action for the nine sites in this ROD, and the RI/FS, which studied Sites 10 and 21, were provided to the
public on March 6, 1995. An open house and public nmeeting were held at the Jefferson County Library in Port
Hadl ock on March 21, 1995, during which time representatives fromthe Navy, Ecol ogy, and EPA answered



questions about the sites and the renedial alternatives under consideration. The public comment period was
fromMarch 6 to April 7, 1995. Approxinmately 32 comments were received on the plan. The responsiveness
sunmmary, which includes responses to comments, is included in Appendix A

This decision for renedial action described in this ROD is based on the adm nistrative record file for these
sites. The primary docunents pertaining to this investigation can be reviewed at the follow ng | ocation

Jefferson County Library

Ness Corner Road and Cedar Avenue
Port Hadl ock, Washi ngton 98339
(360) 385-6544

The official collection of all site-related documents is contained in the admnistrative record for this Port
Hadl ock Detachrent. Related docunments have been avail able since the Initial Assessnent Report (SCS Engi neers
1984) was produced in 1984. The public is welcone to review the Adm nistrative Record by appoi ntment at the
follow ng | ocation:

Engi neering Field Activity, Northwest
Naval Facility Command

19917 Seventh Avenue N E

Poul sbo, Washi ngt on 98370

(360) 396-0298

A di al ogue has been established with the stakehol der, which included citizen living near the site, other
interested organization, the Navy, Ecology, and EPA. The action taken to satisfy the statutory requirenents
also provided a forumfor citizen involvenent and input to the proposed plan and ROD, including the
foll ow ng:

. Creation of a community relations plan in 1989, and revisions in 1992 and 1995

. Facts sheets mailed to an established nmailing list of interested individuals] during the course
of the cleanup process

. Techni cal Review Committee (TRC) neeting with representatives fromthe public and from ot her
governnental entities including the Suquani sh Tribe, the Northwest |ndian Fisheries Conm ssion
and the Washington State Department of Fish and Wldlife. The TRC was established in 1991

. Public neetings open houses held in May 1992 and August 1993 to informcitizens about the
ongoi ng environnental investigation at Port Hadl ock Detachment. An additional neeting and
public comrent period was held in 1991 when Enforcerment O der 91-153 was issued by Ecol ogy—

Det achnent .

. Newspaper advertisenents for the open houses and public neetings

. Publ i c comment period on the proposed renmoval action at Sites 11, 12, and 18 that began in
1993.

. Approxi mately 30 people attended a public meeting and open house on March 21, 1995, to present

the preferred proposed actions and the findings of the investigations and to receive coments
on the proposed plan. A public comments period on the proposed plan for Sites 10 and 21 ran
fromMarch 6 to April 7, 1995

There is significant public and tribal interest in reopening the beaches in the vicinity of Site 10 for
shel | fish harvesting.

In the National Defense Authorization Act for Fiscal Year 1995 (Senate Bill 2182), Section 326(a), Assistance
for Public Participation in Defense Environmental Restoration Activities, the Departnent of Defense was
directed to establish Restoration Advisory Boards (RABs) in lieu of Technical Review Committees (TRCs). In
m d- 1995, Port Hadl ock Detachnent established a RAB

The purposes of the RAB are to do the follow ng
. Act as a forumfor discussion and exchange of information between the Navy, regulatory

agenci es, and the community on environmental restoration topics. The RAB is part of a process
that addresses comunity concerns and issues during the cl eanup process.



. Provi de an opportunity for stakeholders to review progress and participate in the decision
maki ng process by reviewi ng and conmenting on actions and proposed actions involving rel eases
or threatened rel eases at the installation. However, the RAB itself does not serve as a
deci si on naki ng body.

. Serve as an outgrowth of the TRC concept by providing a nore conprehensive forumfor discussing
envi ronnental cl eanup i ssues and serving as a mechanismfor RAB nenmbers to give advice as
i ndi vi dual s

The RAB nenbers consi st of representatives fromthe Navy and regul atory agencies as well as civic, private,
tribal, local government, and environnmental activities groups

5.0 SCOPE AND ROLE RESPONSE ACTIONS W THI N SI TE STRATEGY

Al potentially contam nates sites on Port Hadl ock Detachnent have been identified and investigated, with the
exception of the Ordnance Burn and Ordnance Disposal Area (Site 34), which is presently undergoing a site
investigation. This ROD addresses the sites that have been investigated as part of a site hazard assessnent
of RI/FS. As a result of renoval actions that involved soil renmoval at Sites 11, 12, and 18, these sites
are no-further-action sites. Conpliance nonitoring at these sites is being performed quarterly for one year
The cl eanup action recomrended for Site 10 will be the final clean-up action for that site. This action at
Site 10 is being undertaken primarily to ninimze the migration of contaninants fromthe landfill to the
mari ne environment, which will reduce the risk fromeating shellfish. Mnitoring and evaluation will be
conducted at Site 21 to determ ne whether there needs to be further action. This is anticipated to be the
final cleanup action for the Port Hadl ock Detachnent unless action is required at Site 34 as a result of the
current investigation

6.0 SUWARY CF SI TE CHARACTERI STI CS

This section summari zes regi onal characteristics and site conditions, including a discussion of the geologic,
hydrol ogi ¢, and environnmental setting of Sites 10 and 21 and the nature and extent of contam nants of

concern

6.1 REGQ ONAL CHARACTERI STI CS

The follow ng subsections discuss the climte, geology, hydrogeol ogy, surface water, and ecol ogy of Indian
I'sl and

6.1.1 dimate

The Port Hadl ock/Port Townsend climate is classified as md-latitude--west coast narine with cool, dry
summers; mld, wet winters; noist air; and a relatively narrow tenperature range. The total annua
precipitation for the area is about 19 inches, with the | east precipitation occurring in July (0.7-inch
average), and the nost precipitation in Decenber (2.5-inch average). Average nonthly tenperatures range from
61.4°F in July to 39.5°F in January. Annual evapotranspiration is 14.4 inches; the water surplus to surface
runof f and groundwater recharge is about 4.5 inches per year (Ginstad and Carson 1981).

6.1.2 Ceology and Hydrogeol ogy

Indian Island is within the Puget Sound Lowl and, a geologically active area typified by earthquakes,

vol canism and nountain uplifts. Conpressional nountain-building processes caused by partial subduction of
the Juan de Fuca Plate beneath the North Anerican Plate resulted in the uplift of the O ynpic Muntains west
of Indian Island. The Puget Sound Low and originated as a down-dropped crustal block between the A ynpic
Mount ai ns and the ol der Cascade Mountains to the east. Before Pleistocene continental and al pi ne glaciation
the Puget Sound Lowl and was a fluvial |acustrine environnment draining north and west into what is now the
Strait of Juan de Fuca. Pleistocene glaciation of the Puget Sound Low and produced the enbaynents of Puget
Sound (SCS Engi neers 1984).

Exposed bedrock in Puget sound consists primarily of Tertiary basaltic vol canics and clastic sedinents and
Quat ernary unconsol i dated glacial, interglacial, lacustrine sedinents (SCS Engi neers 1984). At |east four
separate gl aci al advances and acconpanyi ng intergl acial periods have been proposed for the Puget Sound
Low and (Garling et al. 1963). d acial sequences are generally coarse gravel, sand, lacustrine silt, and
lowperneability till deposits. The interglacial sequences are generally fine-grained alluvial l|acustrine
silts and sands, interbedded with | enses of sand and gravel



Four geologic units occur on Indian Island (SCS Engi neers 1984). Fromyoungest to ol dest, they are as
fol l ows:

. Recent alluvium deposits: gravel, sand, and silt, with sone clay

. Vashon Till: gravelly, sandy silt and clay

. Vashon Advanced Qutwash: sand and grave

. Tertiary Sandstone Shale: sandstone and shale that formthe bedrock on Indian Island

Each of these geologic units can be observed in outcrops on the island (figure 6-1).

G oundwat er on Indian Island occurs at or near sea |level beneath the island and, possibly, in limted perched
aqui fer zones in the topographically higher southern third of the island (SCS Engineers 1984). Field studies
have confirmed that the sea-level aquifer occurs at Site 10 and Site 21. The aquifer is contained within the
Vashon Advance Qutwash. Goundwater likely flows away from areas of higher elevations in the center of the
island toward Puget Sound, where groundwater is discharged (SCS Engi neers 1984). The approxi nate groundwat er
di vi de, based on surface elevations, is shown in Figure 6-1.

6.1.3 Surface Water

Surface water runoff on Indian Island does not occur in well-defined channels, with the exception of a smal
intermttent streamon the sandstone bedrock on the eastern portion of the island. El sewhere, the relatively
pernmeabl e glacial materials allow for rapid infiltration, and soils derived fromless perneable glacial til
may produce perched water table condition (SCS Engi neers 1984).

<I MG SRC 1095129G
The only body of fresh water on Indian Island is Anderson Pond, adjacent to East Road in an undevel oped area
in the southeastern corner of the island. The pond and associ ated wetl and cover approximately 25 acres.

Rai nfal | and groundwat er discharge are the prinary sources of water for Anderson Pond (Navy 1989).

6.1.4 Ecology Setting

Four maj or ecosystemtypes occur on the island and include m xed evergreen forest, saltwater wetl and,
freshwater wetland, and tidal shores. Mst of the island is covered by a m xed evergreen forest of alder and
Dougl as fir that extends to the shores

A major saltwater wetland area on Indian Island is Walan Point in the northwest portion of the island
(Figure 2-1). The Wal an Point area, which consists of approximately 11 acres, has been designated by the
Navy as a bird sanctuary (Navy 1989). An approximately l-acres saltwater wetland is near the intersection of
Hoogewerff Street and North Fl etcher Road on the northeast side of the island

More than 30 species of waterbirds have been observed on or near Indian Island and in the vicinity of Kilisut
Har bor and Port Townsend Bay (Burchanen 1988: d anboki das el al. 1985; Fry el al. 1987; MAllister el al
1986; Speich et al. 1988; Wahl and Speich 1983). Waterbird that have been observed include cornorants

ducks, loons, nurres, guillenmots, eagles, herons, plovers, grebes, mergansers, scoter, and a variety of
gulls. A small nesting colony of glaucous-wi nged gulls has historically been observed on Boggy Spit.

Mar bl ed nurrelets could use the site for nesting; however, this is a very el usive species and has not been
observed on the island to date. Bald eagles, a threatened species, have been observed in nests near Site 10.

The tidal shores surrounding Indian Island are characterized by sandy or gravelly beaches with sandy or soft
mud in the intertidal and subtidal zones. Rocky shores occur on the southwest side of the island in areas of
sandst one bedrock outcrops. The marine environment surrounding Indian Island is home to nany species of
flora and fauna that are typical of the islands in Puget Sound

The bent hi c assenbl ages of Puget Sound consi st of al nbst 200 speci es of narcroal gae and seagrasses and nore
than 300 species of intertidal invertebrates over a range of substrates including mud, sand, gravel, cobble,
and rock (Dexter et al. 1981). O fshore waters around Indian Island are characterized by diverse and
abundant fish (MIller and Borton 1980; MIller et al. 1978) and shellfish. The north ends of Indian Island
and Kilisut Harbor are nmjor spawning and nursery areas for herring, snelt, cod, tontod, pollock, great
scul pi n, cabezon, and rock sole. Qher species reported in this area and adj acent areas of Port Townsend Bay
i ncl ude sal non, trout, mdshipman, eelpouts, tubesnouts, surfperch, pricklebacks, gunnels, rockfish

sabl efi sh, greenlings, poachers, sanddab, and flounder. A seal rookery has been observed offshore fromSite
10 in Port Townsend Bay.



6.2 S| TE CHARACTERI STI CS- SI TE 10

6.2.1 Ceology and Hydrogeol ogy

Site 10 is underlain by the Vashon Advance Qutwash, consisting of sands and silty sands that contain the
sea-level aquifer. The upper 3 to 5 feet of the site consists of clayey to silty sand. Debris-such as
cinders, metal scraps and strapping, wood, cable, and 5-gallon buckets-is present at many |ocations in the
landfill. The erosional cutbank, which is as high as 4 to 5 feet along the shoreline, exposes the contents
of the landfill. The thickness of the debris varies fromabout 4 feet to a maxi numthi ckness of 10 feet near
soil boring 10-6 (SB10-6) and nonitoring well 10-6 (MALO-6) (Figure 6-2). Beneath the landfill debris, fine-
to coarse-grained sand and sand with traces of silt and gravel were observed. The soil south of the |andfil
consi sts of interbedded |ayers of sand and silty sand. Figure 6-2 is a geol ogic cross section |ocation map;
geol ogi ¢ cross sections A-A° and B-B' of Site 10 are shown in Figures 6-3 and 6-4, respectively.

Al nine nonitoring wells at Site 10 were used to obtain hydrogeol ogic information. A 24-hour tida

i nfluence study was conducted at Site 10 on April 22 and 23, 1992, and the data fromthis study were used to
eval uate the effects of tides on the groundwater flow at the site. These tidal effects are evident in
contour maps of water-level elevations at the site. The mean water-1level elevation contour map (Figure 6-5)
shows the direction of net flow toward the bay, while contour naps of water-level elevations at high tide
(Figure 6-6) and low tide (Figure 6-7) illustrate changes in flow direction throughout a single tidal cycle.

As depicted in Figures 6-3 through 6-7, the buried debris in the landfill is subjected to fluctuating
groundwat er saturation |levels between tidal cycles. During a |lowtide, approximately 1.75 feet of the |ower
portion of debris is belowthe potentionetric surface and during a high tide, approxi mately 4.25 feet of the
|l ower portion of the debris is below the potentionetric surface. The nean tidal averages show approxi nately
3 feet of subnerged debris is in groundwater.

<I M5 SRC 1095129H>
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<I M5 SRC 1095129M>

The debris in the landfill averages 10 feet in thickness. Precipitation filtering through the |andfil

debris comes in contact with the upper approxinmately 6 feet of debris which is never subrerged by tida
actions. This is equivalent to approxi mately 60 percent of the landfill debris coming into contact with
infiltration precipitation. O the remaining 40 percent of the landfill debris, approximately 50 percent (20
percent of the total landfill mass) is situated at a |l evel that is never above the potentionnetric surface
and the other 50 percent (20 percent of the total landfill mass) is situated in a zone directly affected by

the raising and |l owering of the water table through tidal actions.

The groundwat er seepage vel ocity, based on nean water |levels, is approxinmately 0.12 feet per day. Based on
t he maxi mum gradi ent at high tide, the nmaxi num seepage velocity is 22 feet per day. A groundwater flow
reversal fromthe bay to inland at a velocity of 22 feet per day causes a 12- to 15-foot w de dilution zone
where salt water and fresh water mx. Chlorides and other solutes diffuse into the fresh water further
inland until equilibriumis achieved. The width of this zone of diffusion (salinity above 10,000 ng/L)
ranges from approxi mately 50 to 100 feet. Tides influence water |evels as much as an estinated 650 feet

i nl and.

G oundwater at Site 10 is not a source of drinking water under Washi ngton state |l aw. The groundwater near the
shoreline contains salinity above the criterion of 10,000 ng/L for drinking water established i n Washi ngton
Adm ni strative Code (WAC) 173-340-720. In the absence of future drinking water potential, MICA may approve
groundwat er cl eanup levels that are based on protecting beneficial uses of adjacent surface water. MICA
requires that groundwater entering surface waters not exceed surface water cleanup levels at the point of
entry or at any downstream |l ocation where it is reasonable to believe that hazardous substances may

accumul ate (WAC 173-340-720[c][iii]). For Site 10, a conditional point of conpliance for groundwater (as
defined under MICA) is |ocated at the edge of the waste managenent unit.

6.2.2 Marine Environnent

Ti dal shorelines around Indian Island typically consists of nostly sand or gravel substrates, with sandy or
soft mud bottons in the intertidal and subtidal zones (SCS Engineers 1984). Kilisut Harbor borders the east
side of the island and is separated from Port Townsend Bay by a narrow sand spit projecting westward from
Mar rowst one |sland. East of Site 10, the maxi mumwater depth is about 20 feet, and the shall owest portion of
the mai n navi gational channel is about 10 feet.



Directly northeast of the landfill is a tidal |agoon (Figure 2-2). The substrate of the tidal |agoon
consists of sandy silt, with some sand and cobbles at the northern side. Wst of Site 10, the subtida
substrate consists of sand, with some cobbles on the surface (SCS Engi neers 1987). A shoal area extends
north fromthe island s northernnmost point for a distance of approximately 350 feet. The shoal is estinated
to be approxinmately 1.5 feet bel ow nsl

Deposits in the marine environment near Site 10 range fromcobbles to silt and clay. Directly north of Site
10, cobbles cover the area, indicating a high-energy environnent. Further to the east, between Boggy Spit and
Mar rowst one | sl and, nmedi um sand covers the area. The grain size of the sedinent progressively decreases to
silt and clay further south in Kilisut Harbor, suggesting that this is a depositional and | ow energy

envi ronnent .

Marine flora and fauna around Site 10 are typical of that of Puget Sound, as previously described. A sea
rookery is located in Port Townsend Bay adjacent to Site 10. According to the Departnent of Fish and
Wildlife, the shellfish beds near Site 10 are sone of the nost productive in the state

6.3 S| TE CHARACTERI STI CS- SI TE 21

6.3.1 GCeology

At this location, the material fromO to approxi mately 20 feet bel ow ground surface is fill material that was
used to make a level area for the construction of Anderson Road and Building 86. The fill material is
conprised of silt, sandy silt, silty sand, and sand. Belowthe fill material lies silt, silty sand, sand

and gravel ly sand of the Vashon Advance Qutwash. G nder and nmetal fragments were encountered at severa
|l ocations at depths varying from1l to 20 feet bel ow ground surface during the RI. Figure 6-8 is the Site 21
geol ogi c cross section map showi ng the | ocations of cross sections A-A (Figure 6-9) and B-B (Figure 6-10).

6.3.2 Hydrogeol ogy

Four nonitoring wells were installed to eval uate the hydrogeol ogi c conditions at Site 21. Goundwater in the
sea level aquifer is present at approximately 135 to 137 feet bel ow ground surface. Figure 6-11 shows
groundwat er contours that indicate groundwater flow to the northeast during studies conducted in April 1992
However, the direction of flow has not been confirmed during other seasons because of the limted anmount of
data. When water |levels were neasured, the water table had a gentle gradient (0.0012 ft/ft) and a seepage
velocity of 0.026 per day.
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6.4 NATURE AND EXTENT OF CONTAM NANTS- SI TE 10

Envi ronnental nedia collected and sanpl ed during the renedial investigation include surface and subsurface
soil, groundwater, narine sedinment, shellfish tissue, and air. Bioassays were al so conducted on narine
sedinent. Location of sanpling points are shown in Figure 6-12 through 6-15. Sanples were anal yzed for

vol atil e organi ¢ conpounds (VOCs), senivolatile organic conpounds (SVOCs), pesticides, polychlorinated

bi phenyl s (PCBs), metals, and ordnance conmpounds. The toxicity characteristics |eaching procedure (TCLP) was
perforned on soil sanples from Site 10 which were then analyzed for VOCs, SVOCs, netal, herbicides, and
pesticides. Air sanples were anal yzed for VOCs only. Analytical data from several sanpling events occurring
bet ween 1989 and 1993 were obtai ned for anal ysis.

Results of the anal yses were conpared to regul atory screening | evels and background concentrations (netals
only) appropriate for the media of interest. The MICA Method B residential cleanup |levels were used as
screening levels for surface and subsurface soil and air (Ecology 1994a). Due to the proximty of Site 10 to
Port Townsend Bay, surface water screening |levels were used to evaluate groundwater at Site 10. The surface
wat er screening criteria included state and federal marine chronic anbient water quality criteria (AWX), the
Nati onal Toxics Rule for the 10-6 risk for the human consunption of organi sns, and MICA Method B for surface
water. The Ecol ogy sedi ment quality standard (SQS) found in the sedi nent managenment standards (SM5) were
used to screen nmarine sedinents (Ecology 1991). No screening levels were available for shellfish tissue
Those chemcals that were present in sanpled nedia at concentrations higher than the screening |l evels and
that were not related background concentrations (netals only) using Ecol ogy guidance were identified as
contam nants of concern. Contam nants of concern for Site 10 are listed for each mediumin Table 6-1. The
foll owi ng paragraphs describes the nature and extent of contaninants in each medi um
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O her chemcals that were detected in all nmedia, such as DDT and its breakdown products, were not identified
as contam nants of concern in all nedia, but suggest the possible mgration of chenicals fromthe landfill to

t he marine environnent.

6.4.1 Surface Soil

Surface soil was collected at 25 | ocations fromO to 0.5 foot and 0.5 to 1.0 foot bel ow ground surface. PCB
a contam nant of concern listed in Table 6-1, was detected only at SS10-20. The SVOCs identified as

contami nants of concern were detected above MICA Method B screening levels only at SS10-22 (see Figure 6-12).
No exceedances of regulatory limts were observed for surface soil undergoing TCLP testing.

6.4.2 Subsurface Soi

Several SVOCs were identified as contam nants of concern. These SVOCs were present above their respective
MICA Method B screening levels in two |ocations: MAMO-2 and TP10-2. Contaminants of concern in soil are
limted to the northeast half of the landfill. No exceedances of regulatory limts were observed for
subsurface soil undergoing TCLP testing

6.4.3 G oundwater

The available data indicate that the landfill has caused groundwater contami nation at Site 10. Due to

sal twater intrusion fromPort Townsend Bay and the past operational history of the site as a landfill,
groundwater at Site 10 is not a source of potable water. Therefore, the chem cal concentrations in
groundwat er were not conpared to drinking water screening levels but instead to marine surface water

criteria. Bis(2-ethylhexyl)phthal ate (BEHP), chlordane, 4,4'-DDD, 4,4'-DDT, total arsenic, total beryllium
total and dissol ved copper, total and dissolved | ead, total and dissolved mercury, and total zinc were all
detected above narine surface water criteria in Site 10 groundwater. However, concentrations of chemicals in
groundwat er found to be above surface water screening levels do not denonstrate a violation of surface water
standards, but do indicate the potential for such violation and do indicate the potential for groundwater to
exit the site and inpact surface water and the marine environment. The contam nants of concern are listed in
Tabl e 6-1.

There is no apparent spatial pattern for the contaninants of concern in the groundwater, and it may be
difficult to identify a pattern near the shoreline because of the dilution caused by high tides. The
background concentrati ons of metals in Port Hadl ock groundwaters or surface waters have not been established.
However, it is suspected that the landfill has inpacted the metal concentrations in the groundwater.

BEHP was detected above its surface water conparison value in each well near the shoreline. Highest

concentrations were detected in the northeast half of the landfill area. There is no historical record of
the disposal of BEHP at the landfill or of exceedances of MICA Method B soil cleanup |evels during the RI.
However, it appears that the landfill nay be the source of this chenical

Di chl or odi phenyl di chl or oet hane (DDD) and di chl or odi phenyl trichl oroet hane (DDT) were detected only at MAMO-6
They exceeded their surface water screening |evels values. Gamma-chl ordane was detected once at MALO-3
where its surface water screening | evel value was exceeded.
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6.4.4 Marine Sedinents

Two rounds of narine sedi ment sanpling were conducted near Site 10. The data indicate that erosion fromthe
landfill and dispersion of contam nated groundwater have inpacted the narine sediments. Maxi num
concentrations for detected conpounds in marine sedinent were conpared to the marine sediment quality
standards (SQS) under the state sedi ment nanagenent standards (SM5) (Ecol ogy 1991). The initial evaluation
procedure for narine sedinent is based on conparison of concentrations of chemicals to the correspondi ng SQS
as defined by Ecology in the SM5. The state SQ@ for nmarine sedinents address only protection of aquatic
organi sns and do not address bi oaccunul ati on of toxics and subsequent ingestion by humans. |f the chem ca
concentration in the marine sedi nent does not exceed the SQ@, the conmpound in the narine sedinent is

desi gnat ed as having no adverse effects on biol ogi cal resources

When chenical concentrations in sediments exceed the associated SQS as occurred for benzoic acid during Phase
I, confirmatory tests with specified bioassays are used to provide a nore direct characterization of the
potential for adverse ecol ogical effects. The results of the bioassays are particularly inmportant for
conparison with SVB criteria because failed or inconclusive assignnments of adverse ecol ogical effects from
initial chem cal anal yses conpounds are superseded by results of the bioassay tests. Therefore, the bioassay
tests allowed for assignnent of confirmatory designations of adverse ecol ogical effects to tested sedi nents.

As a result of this evaluation, there are no contam nants of concern identified in the sedinents surrounding
Site 10. Phenol, the only conmpound in sedinent near the site that exceeded the applicable SQ@ during Phase
I, was detected at Station 15 near the northeast portion of the landfill. The phenol does not appear to be
site related as the reference station Sgani sh Bay contai ned a hi gher concentration of this naturally
occurring conpound.

Several chemcals that were detected in the sedi nent suggest a link to contam nation fromthe landfill.
Arocl or 1260 was detected in at Station 8, and Aroclor 1254 was detected tw ce at one soil sanpling station
At Station 15, adjacent to the landfill, several SVOCs were detected at one or nore orders of magnitude bel ow
the S@. Five of these same SVOCs exceeded the MICA Method B cleanup levels in soil sanples taken fromthe
landfill. Al though other chemicals were detected, no other chenicals were above the SQ@S, other than pheno
and benzoic acid, as nentioned above. 4,4-DDD and 4, 4-DDT were detected at five sedi ment sanpling stations
in 1989, and in groundwater sanples fromone well. Qher exanples of analytes detected in the sedi nment
include arsenic, BEHP, chrom um copper, |lead, nercury, nickel, and zinc

Under the evaluation criteria of the sedi ment managenent standards (Ecol ogy 1991) for sedinents and

bi oassays, the sedinments would not require remediation. One of three replicate sanples fromStation 21 did
not pass bi oassay standards; however, because the other two replicate sanpl es passed the sane bi oassasy test,
the one that did not pass was considered anomal ous. Although Station 21 cannot be considered cl ean, active
remedi ation or additional studies are not warranted.

6.4.5 Shellfish Tissue

No contam nants of concern were identified in shellfish tissue because no regul atory val ues have been

devel oped for conparison. Instead, a risk assessment approach was used to evaluate risks posed by detected
chemcals. Section 7 on risk assessnent provides an eval uati on of potential risks caused by detected

chem cals. Table 6-2 shows the chenmicals detected in shellfish tissue fromSite 10 and fromthe reference
station for the species tested (P. stam nea).

As nost of the toxic chem cal found in shellfish tissue on Site 10 beaches were also found in Site 10 soils,

groundwat er, or sedinent, the landfill is believed to be the najor source of contamination to the shellfish
The landfill is believed to be contam nating the shellfish on adjacent beaches through direct erosion of
landfill contents and through groundwater fl ow.

6.4.6 Ar

Because the vol atiles (benzene, chloroform chloromethane, 1,1-dichloroethane, and styrene) that were

det ected above the MICA Method B screening level for air were not detected in other nedia at the site, it is
believed that Site 10 is not the source of volatiles detected in air. Air emssions fromindustries near
Port Townsend area and possibly fromautos may be the source of the chemcals found in the air. Therefore,
no contam nants of concern were identified for air at Site 10



Tabl e 6-2
Site 10 and Reference Station--Conpounds Detected in Shellfish Tissue (P. stam nea)

Det ect ed
Phase | Phase I Val ues From
Maxi mum Maxi mum Ref erence
Compound Det ected Val ue Det ect ed Val ues Station Units
I nor gani cs
Al um num NA 26.5 33.6 ny/ kg
Arsenic 3.4 3.3 0.19 my/ kg
Bari um NA 0.72 0. 82 my/ kg
Cadm um 0. 47 0. 64 0. 44 my/ kg
Cal ci um NA 4630 582 my/ kg
Chr omi um ND 0. 36 0.48 my/ kg
Copper 1.1 1.2 1.1 my/ kg
Iron ND 53.2 78. 4 ny/ kg
Lead 0.28 0.031 0. 033 ny/ kg
Magnesi um NA 696 648 my/ kg
Manganese NA 1.5 1.6 my/ kg
Mer cury 0.012 ND ND my/ kg
N ckel NA 0. 39 0.55 my/ kg
Pot assi um NA 2740 2310 my/ kg
Sel eni um 0.61 0.54 0.35 my/ kg
Silver 0.16 0.16 0.17 ny/ kg
Sodi um NA 4140 3350 ny/ kg
Vanadi um NA 0.29 0.36 ny/ kg
Zinc 17 14.5 113 my/ kg
O dnance Conpounds
RDX NA 0. 57 ND my/ kg
Picram c acid NA 0.90 0.43 my/ kg
Picric acid NA 0. 037 ND my/ kg
Pesti ci des/ Arocl ors
4,4 -DDD 0. 0015 ND ND ngy/ kg
4,4 -DDT ND 0. 005 ND ny/ kg
Al drin 0. 003 ND ND my/ kg
al pha- BHC 0. 0009 ND ND my/ kg



Tabl e 6-2
Site 10 and Reference Station--Conpounds Detected in Shellfish Tissue (P. stam nea)

Det ect ed
Phase | Phase || Val ues From
Maxi mum Maxi mum Ref erence
Compound Det ect ed Det ect ed Val ues Station Units
al pha- Chl or dane ND 0. 0042 0. 0064 my/ kg
bet a- BHC 0. 025 ND ND ny/ kg
gamma- BHC (1 i ndane) 0. 0031 ND ND ny/ kg
gamma- Chl or dane 0. 0021 ND ND ng/ kg
O ganophosphorus Pesti ci des
Met hyl parat hi on 0. 037 ND ND ng/ kg
Sem vol atil e Organics
Benzoi c acid 2.7 3.2 ND ngy/ kg
Bi s(2- et hyl hexyl ) pht hal at e 5.1 ND ND my/ kg
Di - n-butyl pht hal ate ND 6.0 ND ny/ kg
Pent achl or ophenol 1.5 ND ND ny/ kg
General Measurenents
Li pid 27 1.6 1.0 %
NA - Not anal yzed
ND - Not detected; detection l[imts varied between sanpl es
6.5 NATURE AND EXTENT OF CONTAM NANTS- SI TE 21
Surface and subsurface soil, groundwater, and air sanples fromSite 21 were collected for analysis. Sanples

(except for air sanples) were anal yzed for netals, pesticides, PCBs, SVOCs, and VOCs. Air sanples were

anal yzed for VOCs only. Sanpling |ocations are shown on Figures 6-16 and 6-17. Contaminants of concern for
Site 21 are listed in Table 6-3. These contam nants were identified by conparing the site anal yti cal

results to the MICA Method B residential cleanup |evels for surface and subsurface soil, groundwater, and air
(Ecol ogy 1994a). In addition to MICA Method B, state specific ARARs and federal MCLs were al so used for
screeni ng groundwater at Site 21. Site concentrations of netals in soil were also conpared to background
concentrations using Ecol ogy gui dance (Ecol ogy 1992, 1993, 1994b). Those chemicals that were present in
sanpl ed nedi a at hi gher concentrations than screening | evels and were not related to background
concentrations (netals only) using Ecol ogy gui dance became contam nants of concern.

6.5.1 Surface Soil

No contaminants of concern were detected in the surface soil. Al though beryllium exceeded the published MICA
Met hod B cl eanup | evel s (Ecol ogy 1994a), the state natural background concentrations (Ecol ogy 1994b) were
used for screening. Berylliumwas detected above state natural background concentrations (Ecol ogy 1994b) in
only two surface soil sanples collected at Site 21 at concentrations |ess than twice the screening |evel.

<I M5 SRC 1095129V>
<I M5 SRC 1095129W



Tabl e 6-3
Contam nants of Concern at Site 21

Nurber of Detections

Scr eeni ng Nunber of Above Screening Maxi mum

Cont am nant Level Anal yses Level Det ecti on
Surface Soil (ng/kg)
None - - - -
SubSur f ace Soi
None - - - -
G oundwat er (dissolved) (pug/L)
Arsenic 5. 0a 5 1 21
Manganese 80c 5 5 753
N ckel 100c, d 5 1 126
G oundwater (total) (ug/L)
Ant i mony 6c, d 14 3 20.7
Arsenic 5. 0a 17 10 32.5
Bari um 1, 120c 14 2 1,770
Baryllium 0. 0203c 14 4 4.8
Lead 15¢c 17 4 61.1
Manganese 80 14 14 11, 200
N ckel 100c, d 17 10 1, 340
Vanadi um 112c 14 4 276
Bi s(2- et hyl hexyl ) pht hal at e 6¢c, d 15 4 58
Hexachl or obut adi ene 0. 561c 15 1 18
Benzene 1. 51c 17 1 2
Ar
None - - - -

a Value reflects MICA A criteria for groundwater

b Val ue refl ects Washington water quality standards for groundwater
c Value reflects federal nmaxi mum contam nant |evel (ML)

d Val ue reflects Washi ngton MCL

e Value reflects MICA B criteria for groundwater

Note:- No contam nants of concern detected

6.5.2 Subsurface Soi

No contanminants of concern were detected in the subsurface soil. Berylliumexceeded state natural background
concentrations (Ecol ogy 1994b) but was w thin the Ecol ogy background acceptance criteria as |ess than 10
percent of sanples were found to exceed background. Lead was al so found to exceed MICA Method A in one
sanple at a depth of 8 to 10 feet in the subsurface where there is | ow potential for exposure

6.5.3 G oundwater

As shown in Table 6-3, eight netals and three organi ¢ conpounds detected in Site 21 groundwater were
identified as contam nants of concern. Several of the netal concentrations may be fromthe waste reportedly
di sposed of at the site or may occur naturally; however, background concentrations in groundwater at Port

Hadl ock were not determined. Metal concentrations exceeding screening levels were detected prinarily in
unfiltered sanples. The turbidity of groundwater collected for total netals analysis was very high (> 200
nephel onetric turbidity units) and may not represent actual groundwater conditions at the site. The
turbidity in the sanples was from suspended material in the water colum during sanpling. Purging of the
Site 21 nonitoring wells during sanpling was also difficult due to their depth and relatively slow recovery.
Concentrations of metals in filtered sanples were |lower than netal concentrations in unfiltered sanples. It
is possible that the high turbidity at Site 21 may have caused el evated unfiltered metal s concentrati ons.
Each conpound exceedi ng screening |levels was identified at | east once in sanples collected from MAR21-2, which
is west and upgradient of the reported area of waste disposal. This |ocation also showed the highest
concentrations of contami nants of concern. MA21-3, |located in the reported di sposal area and screened in the
aqui fer approximately 140 feet below | and surface, contained the fewest nunber of contam nants of concern

Bi s(2- et hyl hexyl ) pht hal ate (BEHP) and hexachl orobut adi ene i n groundwat er sanples from MAR21-2 were detected
once above groundwater screening levels. The thermal degradation of the plastic portions of the nonitoring
wel | punp or a false positive detection could have caused this detection of hexachl orobut adi ene exceedance.
Hexachl or obut adi ene was not detected in sanples collected fromMR1-2 6 days prior to its detection nor in a
sanpling event 2 nmonths later. This conpound was not detected in soil sanmples. BEHP, which was detected



above its groundwater screening |evel once in sanples fromeach well, nmay have been a field or |aboratory
contamnant; it is identified as a common | aboratory contamnant in data validation gui dance (EPA 1991d).

Bot h hexachl or obut adi ene and BEHP coul d have originated fromthe material disposed of at the site or could
have been detected for other reasons such as the result of inadvertent field or |ab contam nation of the
particul ar water sanple.

The only VOC detected above its screening | evel was benzene. It was detected once in well MAR21-1 at 2 ug/L,
which is near the detection limt, and was not detected in soil sanples. Benzene may have originated from
the reported disposed naterial, nay have been detected as a false positive (it was not detected in the field
duplicated collected), or nay be related to field contam nati on. Sanple containers and equi pnent were stored
inside an encl osed area with a gasoline-powered air conpressor to operate the sanpling punps.

6.5.4 Ar

Vol atil e organi ¢ conpounds found in air sanples above MICA Method B screening |evels (benzene, chloroform
chl oronet hane, 1, 1-di chl oronet hane, and styrene) were not found in soil or groundwater sanples with the
exception of benzene, which was detected once in one groundwater sanple. Therefore, it is believed that Site
21 is not the source of contam nants detected in the air. A r emssions fromindustries near the Port
Townsend area and possibly fromautos may be the source of the chemcal found in the air. Therefore, no
contam nants of concern were identified in air

7.0 SUWRRY COF SITE R SKS

A baseline risk assessnent (RA) was conducted to evaluate both current and potential future risks for Sites

10 and 21. It serves as a baseline to indicate what risks could exist if no action were taken, taking into
consideration possible risks if existing land use patterns were to shift in the future to other uses, such as
residential. The risk assessnment results are used in eval uating whether renedial action is needed. The

ecol ogi cal risk assessnment was qualitative and consisted of habitat characterization, hazard identification
exposure assessnent, dose-response relationship, and risk characterization

A baseline risk assessment is required by CERCLA. The hunman health and ecol ogi cal risk assessnents were
prepared in accordance w th EPA gui dance docunents. The Mdel Toxics Control Act (MICA) has established

cl eanup goals for soil, water, and air based on human health risks. However, the CERCLA approach to hunan
health risk assessnent is different fromthe MICA nmethod used to determine cleanup |evels. RAs based on EPA
gui dance eval uate derrmal contact as an exposure pathway whereas MICA does not. |In addition, the MICA nethod

focuses on exposures to young children, while EPA gui dance considers exposure over a 30-year period.
7.1 HEALTH RI SK ASSESSMENT- SI TES 10 AND 21

The human health risk assessnment in the renedial investigation evaluated potential risks associated with
exposure to chenical contami nants detected at Sites 10 and 21. Risks were calculated for three exposure
scenarios: current on-site worker, recreational visitor, and future on-site resident. These three scenarios
were chosen to evaluate potential cases for human exposure. A current on-site resident was not used because
no one lives at the site; however, the sanme assunptions that were used for the future on-site resident

woul d apply. Additionally, the same assunptions that were used for the current on-site worker would apply to
the future on-site worker. A "current" or "future" designation would not change the baseline risks for the
sane type of scenario. The prinary conponents of the human health risk assessnent are data eval uation
exposure assessnent, toxicity assessnent, and risk characterization

Possible future recreational uses at Site 10 include activities such as picnicking and shellfishing. The
goal of the proposed action is to reduce the potential risks to humans and the environment to acceptable
levels, and to eventually reopen the shellfish beds at Site 10. For this reason, an additional exposure
scenari o for subsistence fishing was exanined at Site 10

7.1.1 Data Eval uation

The anal ytical results for each nediumwere evaluated to identify a list of chenicals, referred to as
chem cal s of potential concern (COPCs), to be carried through the remainder of the risk assessment. This
list of COPCs was established by evaluating the followi ng factors:

. Data quality. Data rejected for inadequate quality were elimnated fromfurther consideration

. Essential nutrients. Chemicals considered essential nutrients and generally nontoxic
(alumi num calcium iron, etc.) were elimnated fromfurther consideration



. Background concentrations. Chemicals with site concentrations that were | ess than background
concentrations were elimnated. The results of the 1993 marine sanpling event were not
conpared to background because of |imted background dat a.

. Frequency of detection. Chenical detected in less than 5 percent of the total sanples for a
nmedi umwere elinmnated fromfurther consideration.

. Laboratory contam nation. Chemcals identified as common | aboratory contam nants were
elimnated if concentrations were less than 10 tinmes the |laboratory blank value. Chemicals not
identified as common | aboratory contam nants were elinmnated if concentrations were less than 5
tines the | aboratory bl ack val ue.

. Upgr adi ent chemicals. Chenicals found only upgradi ent of the site were excl uded.

The list of COPCs for depurated and andepurated shellfish tissue at Site 10 is shown in Table 7-1.
(Undepurated shellfish represent shellfish that have not purged thensel ves of sedinents in the digestive
tract). A list of the COPCs used in the risk assessment for surface and subsurface soils and marine sedi nent
at Site 10 and surface soils, subsurface soils, and groundwater for Site 21 can be found in the renedial
investigation.

Table 7-1
Shel | fish Contam nants of Potential Concern at Site 10

Depur at ed Shel | fish Tissue

Undepur at ed Shel | fi sh Ti ssue

4, 4' - DDD Arsenic
4, 4' - DDE Bari um
4, 4" -DDT Cadmi um
Al pha- BHC Chl or dane
Bet a- BHC Chr onmi um
Del t a- BHC Copper
Met hyl par at hi on 4,4 -DDT
Pent achl or ophenol D -n-butyl phthal ate
Bi s(2- et hyl hexyl ) pht hal ate Lead
Arsenic Manganese
Chr om um N ckel
Copper Picram c Acid
Mer cury Picric Acid
Silver RDX
Zinc Sel eni um
Silver
Vanadi um
Zi nc

7.1.2 Toxicity Assessnent

A toxicity assessment was conducted for the COPCs to nmeasure the rel ationship between the magnitude of
exposure and the likelihood or severity of adverse effect (i.e., dose-response assessment) on exposed

popul ations. Toxicity values are used to express the dose response rel ationship, and are devel oped
separately for carcinogenic (cancer) effects and noncarcinogenic (noncancer) health effects. Toxicity val ues

are derived fromeither epidem ol ogi cal
factors account for variability anmong individuals,

to which uncertainty factors are applied. These
as for the use of aninal data to predict effects

on humans. The primary sources for toxicity values are EPA's Integrated Ri sk Information System (IR S)
dat abase and Health Effects Assessnent Sunmary Table (HEAST). Both IR'S and HEAST were to identify the

toxicity values used in the risk assessnent.

Toxicity values for carcinogenic effects are referred to as cancer slope factors (SFs). SFs have been
devel oped by EPA for estimating excess lifetine cancer risks associated with exposure to potenti al

car ci nogens (cancer-causi ng chem cal s).
the estimated daily intake rate of a potenti al

car ci nogen,

SFs are expressed in units of (ng/kg/day)-1 and are nultiplied by
to provide an upper bound estinate of the excess

lifetine cancer risk associated with exposure at the intake level. The upper bound estimate reflects the

conservative estimate of risks calculated fromthe SF.

cancer risk highly unlikely.

Thi s approach nakes underestimati on of the actual



Toxicity value for noncancer effects are ternmed reference doses (RfDs). RfDs are expressed in units of

kg/ mg/ day and are estimates of acceptable lifetinme daily exposure |evels for humans, including sensitive
individuals. Estimated intakes of chemcals of potential concern (e.g., the amobunt of a chenical that m ght
be ingested from contamni nated drinking water) are conpared with the RFD to assess risk

7.1.3 EXposure Assessnent

The obj ective of the exposure assessnent is to estinmate the types and nagni tude of human exposure to COPCs at
Site 10 and 21. This exposure assessnent is based on and is consistent with EPA's risk assessnent gui dance
(EPA 1989, 1991b, 1991c). Exposure nedia potentially exposed current and future popul ati ons, and exposure
pat hways were evaluated. A sunmmary of exposure nodel s appears in Table 7-2

In order to cal cul ate human intake of chem cals, exposure point concentrations nmust be estimated. Exposure
poi nt concentrations are those concentrati ons of each chem cal to which an individual may potentially be
exposed for each nediumat the site. Exposure point concentrations were devel oped from anal ytical data
obt ai ned during the investigation

Table 7-2
Human Exposure Models Sel ected to Eval uate Potential R sks from
Chemcals at Sites 10 and 21

Envi r onnent al Current WWorker Current Visitor Future Residentia
Site Medi a INH ING DC I NH ING DC I NH I NG DC
10 Surface soil (0-1") * * * * * *
Soi | (0-10") * *
Mari ne sedi ment * * * * * *
Shel I fish * *
21 Surface soil (0-1") * * * *
Soi |l (0-10") * *
G oundwat er * * *
Backgr ound Soil (0-10") * *
(metals only) Shellfish *

Not es

DC Dernal contact
I NG | ngestion
INH I nhal ati on

Exposure point concentrations were calcul ated for both an average exposure and a reasonabl e maxi mum exposure
(RVE). The RME corresponds to the highest exposure that may be reasonably anticipated for a site. The RVE
concentration is designed to be higher than the concentration that will be experienced by nost individuals in
an exposed popul ation. The RVE concentration was cal cul ated as the |l esser of (1) the maxi mum detected
concentration and (2) the 95 percent confidence limt on the arithmetic nean.

The average exposure scenario was evaluated to allow a conparison with RVE. The average scenario is intended
to be nmore representative of |ikely human exposure at the site. Each average exposure point concentration
was cal cul ated as an arithmetic average of the chem cal results for a particul ar medi um

Esti mates of potential human intake of chem cals for each exposure pathway were cal cul ated by conbining
exposure point concentrations with pathway-specific exposure assunptions (for paraneters such as ingestion
rate, body wei ght, exposure frequency, and exposure duration) for each nedium of concern. Exposure
paraneters used in the risk assessnent cal cul ati ons were based on a conbi nati on EPA Regi on 10 defaul t val ues
(EPA 1991d) and site-specific exposure assunptions. The only site-specific exposure assunption used in the
Site 10 risk assessment was the consunption rate of shellfish Native Arericans are the nost at-risk

popul ation due to subsistence use of shellfish. |In consultation with Native Americans who have harvest
rights to these beaches, a site-specific exposure assunption was devel oped assumi ng a person would eat 132
granms of shellfish per day, 350 days per year for 30 years--a very conservative scenario meant to reflect
Native Anerican dietary habits

7.1.4 R sk Characterization

A risk characterization was performed to estimate the |ikelihood that adverse health effect would occur in
exposed popul ations. The risk characterization conbines the informati on devel oped in the exposure assessment



and toxicity assessnent to calculate risks for cancer and noncancer health effects. Because of fundanenta
differences in the mechani sns through whi ch carci nogens and noncarci nogens act, risks were characterized
separately for cancer and noncancer effects.

Noncancer Effects

The potential for adverse noncancer effects of a single contamnant in a single nediumis expressed as a
hazard quotient (HQ. A hazard quotient is calculated by dividing the average daily chem cal intake derived
fromthe contam nant concentration in the particular nediumby the RFD for the contaminant. The RfIDis a
dose bel ow whi ch no adverse health effects are expected to occur.

By adding the HX for all contaninants within a mediumand across all nedia to which a given popul ati on may
reasonably be exposed, a hazard index (H) can be calculated. The H represents the conbined effects of al
the potential exposures that may occur for the exposure scenario being evaluated. |If the H is less than 1,
it indicates that noncancer health effects are likely. |If the H for a common endpoint is greater than 1, it
indicates that adverse health effects are possible. Wiere the H is less than 1, cleanup at a site generally
is not warranted unless there are adverse environmental inpacts.

Cancer R sks

The potential health risks associated with carcinogens is estimated by cal culating the increased probability
of an individual's devel oping cancer during his or her lifetine as a result of exposure to a carcinogenic
conmpound. Excess lifetine cancer risks are calculated by multiplying the cancer slope factor by the daily
chem cal intake averaged over a lifetine of 70 years.

A cancer risk estimate is a probability that is expressed as a fraction less than 1. For exanple, an excess
lifetine cancer risk of 0.000001 (or 10-6) indicates that, as a plausible upper bound, an individual has a
one-in-one-mllion chance of devel oping cancer as a result of site-related exposure to a carcinogen over a
70-year lifetine under the specific exposure conditions at the site. An excess lifetime cancer risk of
0.0001 (or 10-4) represents a chance of one-in-ten-thousand. EPA reconmends, in the National Contingency
Plan (NCP), an acceptable target risk range for cancer of 0.000001 to 0.0001 (or 10-6 to 10-4) for CERCLA
sites.

Resul ts

Tables 7-3 and 7-4 summari ze the risk characterization results for each exposure scenario evaluated for Site
10 and 21, respectively.

Human Health Risks--Site 10. Except for shellfish ingestion at the RVE | evel the human health risks were al
bel ow EPA' s acceptable target levels (H less than 1, excess lifetinme cancer risk | ess than 10-4)

An unaccept abl e noncancer risk (H greater than 1) results fromingestion of both depurated and undepurated
shel I fish at a subsistence | evel from beaches adjacent to the landfill by visitors or future residents. The
chem cal s causing nost of the risks are cadm um copper, picranic acid, chromium RDX, and BEHP. These

chem cals were either found in soils fromthe landfill or are reasonably believed to be contained in the
waste disposed in the landfill. An unacceptabl e noncancer risk also results fromingestion of undepurated
shel I fish at a subsistence |evel fromthe nmarine background location. This risk is associated prinmarily with
cadm um Although the H for both Site 10 and background for undepurated shellfish consunption exceeded 1.0,
the H for Site 10 was greater (3.9 versus 2.3) and was caused by a wider range of chemcals.



Sunmmary of

Scenari o

Current On-Site Wrker

Recreational Visitor

Backgr ound

Recreation Visitor/Future
On-Site Resident

(Subsi st ence

Shel | fi shi ng)

Recreation Visitor/Future
On-Site Resident

(Subsi st ence Shel | fi shing)

Table 7-3

Human Health Ri sk Assessnent at Site 10

Medi um
Surface soil
H =0.2

CR=2x 10-7
Mari ne Sedi ment

H = 0.07

CR =3 x 10-7
Surface soil
H = 0.02

CR =3 x 10-8

Mari ne Sedi nent

H = 0.0025

CR = 4 x 10-8

Shel | fi sh, Depurated

Shel | fi sh Undepur at ed
H =23
CR =2.6 x 10-6

Shel | fi sh, Depurated

Shel | fish, Depurated

Fut ure Residenti al Soi|l (0-10")

H =0.3
CR=1.0 x 10-6
Marine Sedi nent
H =0.2
CR=.7 x 10-7

Not es:

Acceptable CERCLA risk: H < 1.0 is acceptable;

CR Cancer risk

HI Hazard i ndex

RVE Reasonabl e nmaxi mum exposur e

RDX Royal denolition explosive

Noncancer

I nspecti on/ Der nal
Accept abl e

I ngesti on/ Der mal
Accept abl e

I nspecti on/ Der nal
Accept abl e

I ngesti on/ Der mal
Accept abl e

Shel | fish I ngestion

Accept abl e

Total (RVE) 0. 86
Shel I fish I ngestion

Cadmi um 1.59
Chr om um 0.174
Sel eni um 0. 127
Total (RVE) 2.3
Shel | fish I ngestion

BEHP 0. 197
Arsenic 0. 180
Chr onmi um 0. 347
Copper 0. 905
Mer cury 0. 136
Silver 0. 105
Zinc 0. 153
Total (RVE) 2.1
Total (AVG 0.23
Shel I fish I ngestion

Arsenic 0. 199
Cadmi um 1. 87
Chrom um (V1) 0.13
Sel eni um 0. 166
Chl or dane 0. 106
Picramc Acid 0.814
RDX 0. 202
Total (RVE) 3.9
Total (AVG 0. 62

I ngesti on/ Der mal
Accept abl e

I ngesti on/ Der nal
Accept abl e

CR 10-4 to 10-6 is acceptable.

Cancer

I ngesti on/ Der mal
Accept abl e

I ngesti on/ Der nal
Accept abl e

I ngesti on/ Der mal
Accept abl e

I ngesti on/ Der nal
Accept abl e

Shel | fi sh I ngestion

Arsenic 2.0 x 10-5
Total (RVE)2 x 10-5
Shel I fish I ngestion

Accept abl e

Shel | fish I ngestion

BEHP 2.37 x 10-5
Pent achl or ophenol
7.94 x 10-5

Arsenic 4.04 x 10-5
Total (RVE)2 x 10-4
Total (AVG8 x 10-6

Shel I fi sh I ngestion
Arsenic 4.5 x 10-5
RDX 2.9 x 10-5
Total (RVE)8 x 10-5
Total (AVG3 x 10-6

I ngesti on/ Der nal
Accept abl e

I ngesti on/ Der nal
Accept abl e



Scenari o

Current On-Site
Wor ker

Backgr ound

Future On-Site
Resi dent

I ngesti on/ Dermal /| nhal ati on

I ngesti on/ Dernal /| nhal ati on

Not es:

Accept abl e CERCLA ri sk:
CR Cancer risk
Hi Hazard i ndex

Medi um
Surface Soi l
H = 0.05
CR=7 x 10-7
Soil (0-10")
H =10.4
CR =2 x 10-5
Soil (0-10")
H =10.4
CR =2 x 10-5

QG oundwat er

(filtered)

H =0.6

CR =4 x 10-6
QG oundwat er

(unfiltered)
H =5.0
O =4 x 10-6

< 1.0 is acceptabl e;

RVE Reasonabl e maxi mum exposure

Table 7-4

Summary of Human Health Ri sk Assessnent at Site 21

Noncancer Cancer

I ngesti on/ Der mal I ngesti on/ Der mal
Accept abl e Accept abl e

I ngesti on/ Der nal
Accept abl e

Der mal / Accept abl

I ngestion
Arsenic

Total (RVE)
I ngesti on/ Der nal Der mal / Accept abl
Accept abl e

I ngesti on

Arseni c

Beryllium

Total (RVE)

Total (AVQG

I ngesti on/ Dermal / | nhal ati on

Accept abl e Accept abl e

Der mal / I nhal ati on Acceptabl e

Accept abl e

I ngesti on

Cadm um 0.14
Chr om um 2.78
Manganese 0. 88
N ckel 0.76
Vanadi um 0. 47
Total (RVE) 5.1
Total (AVQG 1.8

CR 10-4 to 10-6 is acceptable

e

1.34
Beryl i um 0. 337

1.
e

7

X X X

X X X X



I ngestion of shellfish frombeaches adjacent to the landfill also resulted in a cancer risk that exceeds the
acceptable target level of 1 X 10-4. The chenicals causing nost of this risk are pentachl orophenol, BEHP,
and arsenic. BEHP and arsenic were found in soil at the landfill, and it is reasonable to believe that

wast es contai ni ng pentachl orophenol were disposed in the landfill.

Human Health Risks-Site 21. At Site 21, the only risk exposure scenario that exceeded the acceptable H
target level was a result of the consunption of unfiltered groundwater by future residents (Table 74). The
maj or risk contributors to unfiltered groundwater at Site 21 were total chromium total nmnganese, tota

ni ckel, and total vanadiumfor a total H RMVE of 5.1. The risk was cal cul ated under the assunption that
chrom um was present as hexaval ent chromium although only total chrom umwas anal yzed during the RI. In
addi tion, no background groundwater results were available for total or dissolved netals at Site 10 or Site
21.

The fact that the risks posed to future residents by the filtered groundwater were acceptabl e under CERCLA
(H = 0.6) indicates that suspended matter in the water colum (turbidity) during sanpling nay have
influenced the analytical results. The uncertainty posed by the risks of unfiltered groundwater could be
clarified through additional nonitoring using | owflow sanpling techniques.

Uncertainty. Considerable uncertainty is associated with the cancer and noncancer risks fromthe ingestion
of depurated and undepurated shellfish. No conparisons can be nade between these risks for the follow ng

reasons: (1) different shellfish species were collected during Phase | and Phase Il sanpling during the R
(Phase | sanpling collected three species of shellfish and Phase Il collected one species); (2) different
sanpl e | ocations were sanpled during Phase | and Phase Il sanpling efforts; and (3) different background

| ocations were used in Phase | and Phase |1

Conservative rates of 132 g/day for ingestion of shellfish in this risk assessnent were based on a finfish
ingestion rate. This rate was used instead of nore typical ingestion rates of 1.1, 8.58, or 21.5 g/day,
because a subsi stence popul ati on was consi dered

7.2 ECOLOGE CAL RI SK ASSESSMENT

A qualitative ecol ogical risk assessment was performed for marine (sediment and shellfish tissue) and
terrestrial (soil) habits at Site 10 and for the terrestrial (soil) habit at Site 21

Anal ysis of the potential for toxic effects of inorganics at Site 10 and Site 21 did not indicate potential
for phytotoxicity. Exposure concentrations identified for birds and mammal s generally did not indicate
potential for significant toxicity at these trophic levels. |Individual organisns closely associated with the
soil may receive doses in |oweffect ranges; however, popul ation-level effects were considered unlikely.

Estimated dose |l evels of DDT to birds were in the ranges of no adverse effects |evels (NOAELs) to medi am
| ethal dose (LD50) |evels. Because DDT conpounds were not w despread over the sites, popul ation-Ieve
effects were determned to be unlikely. Simlar determ nations were nade for snmall nmanmmal s that may be
associated with soils at Site 10 and Site 21. O the other chlorinated conpounds (i.e., pesticides and
Aroclor) reported for these sites, |ow soil concentration coupled with mninal exposure potential also
suggest that birds and nammal s woul d not be exposed to toxic concentrations. Bald eagles, which are a
threatened species near Site 10, forage mainly in the marine habitat, so exposure to site chemicals is
bel i eved unlikely.

Overall, the concentrations of the reported chemcals did not indicate the potential for significant adverse
effects to terrestrial populations at Site 10 and Site 21. This finding results largely fromthe "spotty"
manner of distribution (i.e., the non-uniformexposure potential) of the chemcals, and the linited size of
the terrestrial habitat associated with the sites.

Detected | evel s of DDT conmpounds in sone sedi nent sanpl es exceed | evel s known to affect benthic organi sns.
However, the potential for effects of these conpounds was thought to be |ocalized because of their limted
distribution. The level identified in shellfish did not suggest significant bionagnification, although data
pertaining to physiol ogical effects on marine invertebrates at the identified tissue concentrations were not
avai | abl e.

The exposure data suggested that fish could be accunul ati ng DDT conpounds ranging from approximately 0.05 to
1.5 ng/ kg wet weight (nuscle tissue), indicating that piscivorous birds and mammals (terrestrial and narine)
may al so be accunul ati ng these conmpounds. However, the localized nature of the detected concentrations of
DDT conpounds relative to the large area over which these higher trophic |evel organisns forage suggests that
exposure potential is linmted and unlikely to result in significant bioaccumul ation or toxic effects.

Actual or threatened rel eases of hazardous substances fromthis site, if not addressed by inplenenting the



response action selected in this ROD, may represent an immnent and substantial endangernent to public

heal th, welfare, or the environnent. Renedial action is being considered for Site 10 prinarily to mnim ze
the migration of contaminants fromthe landfill to the marine environment to reduce the risk fromeating
shel | fi sh.

8.0 DESCR PTI ON OF ALTERNATI VES

In the feasibility study, technology types are screened to narrow the |list of technol ogies that should be
considered for nore detailed evaluation. As specified by CERCLA gui dance, technol ogy types and process
opti ons were screened only on the basis of technical feasibility, with no other factors considered. Severa
remedi al technol ogi es, other than the four alternatives described in detail later in this section, were
screened. Sone exanples for Site 10 included groundwater extraction and treatnent and excavati on of the
landfill.

G oundwat er extraction near the shoreline was considered to treat contaninants of concern in groundwater.
Chem cal s of concern in extracted groundwater/salt water cannot be treated to neet the established surface
water cleanup levels in a practicable manner due to interferences from high concentrations of chemcals that
are nornally found in salt water and the very | ow concentrations required under the cl eanup standards

for some chemcals. Therefore, extraction and treatment of groundwater was rejected.

Excavation of the entire landfill contents was not considered practicabl e because of the |arge vol umes of
het er ogeneous wastes, the relatively | ow human health and environnental risks posed by the landfill, and the
adverse effects of a |arge-scal e excavation adjacent to the marine environment. Therefore, renmoval and

di sposal was rejected as a possibl e technol ogy.

The following is a discussion of the alternatives presented in the March 1995 proposed plan. The renedi al
alternatives presented in this ROD were devel oped fromsite-specific renedial action objectives (RAGs). RAGs
are statements of renedi al purpose designed to focus renedial actions to neet acceptabl e cl eanup standards.

It is the intent of the Navy, Ecology, and EPA to reduce the potential risk to humans and the environnment to
acceptable levels and to eventually reopen the shellfish beds by neeting RAGs in the design and

inmpl enentati on of renedial actions.

Under CERLA, the no-action alternative nust be considered at every site to establish a baseline for
conparison. In addition to the no-action alternative, three renedial action alternatives were evaluated for
Site 10, and two were evaluated for Site 21. These alternatives are based on the RAGs |isted for each site.

The primary RAGCs for Site 10 include the foll ow ng:

. Reduce contam nants in shellfish to levels protective of human health. |In the meantine,
prevent human consunption of shellfish near Site 10.

. Reduce the transport of chemicals to groundwater or to the marine environnent.

. Prevent people fromcomng in contact with soil containing contaninants that are above MICA
st andar ds.

. Protect marine life and other animals that may prey on narine life fromsite contam nants.

The primary RAO for Site 21 is as foll ows:

. Prevent people fromdrinking groundwater that contains contam nants of concern at |evels above
federal MCLs, state specific ARARs, and MICA | evel s.

8.1 SITE 10

The four alternatives evaluated for Site 10 were Alternative 1--no action; Alternative 2--nonitoring and
periodic reviews; Alternative 3--erosion protection; and Alternative 4--cap and erosion protection

8.1.1 Aternative 1--No Action

This alternative includes no specific response actions to reduce concentrati ons or exposure to chemcals or
to control their mgration. It relies solely on natural attenuation nechanisns for mgration control or the
ul ti mate degradati on of indicator chenmicals. Erosion of the landfill would continue and shellfish harvesting
woul d remain closed indefinitely at the beaches around Boggy Spit.



8.1.2 Alternative 2--Mnitoring and Periodic Revi ews

This alternative would control exposure to chemcals of concern present in the soils and
shel I fish by inplenenting institutional controls through restrictions on residential use
farm ng, shellfish harvesting, and public access, and include nonitoring and periodic
revi ews.

Institutional Controls

Institutional controls would involve | and-use restrictions for residential use, farm ng, shellfish harvesting
on beaches around Boggy Spit, and public access and continuing existing security neasures. Deed restrictions
cannot be placed on the property until base closure. However, recreational use and farmng restrictions and
control will be issued by the commandi ng of ficer and included in the base master plan. During periodic

revi ews, Ecol ogy of EPA would ensure that the order is in place. Upon base closure, notification of the
history of the site would be attached to any property transfer and the property transfer woul d have to neet
the requirenents of CERLA Section 120(h) and WAC 173- 340- 440.

Per manent restrictions would be placed on the property by the Navy to limt or prevent devel opnent of the
landfill area or to prevent use of the groundwater below the site and to prevent shellfish harvesting, except
for monitoring purposes. |If the site property is transferred to another owner, restrictive covenants woul d
be witten into the site property deed notifying potential owners that the | and was used for waste di sposa
and that |and use and water rights are restricted

Exi sting security neasures would be continued in order to control physical access to Site 10 by the genera
public and Navy personnel. Existing security neasures include warning signs, periodic site inspections by
base security, and a prohibition on shellfish harvesting. The prohibition on shellfishing would extend
indefinitely, but shellfishing may be allowable in the future if chemical concentrations in shellfish reach
cl eanup goal s established in this ROD. Wien cleanup goals are reached, the Navy will decide when to reopen
shel I fish beds with concurrence from EPA, Ecol ogy, the Washi ngton Departnent of Health (DCOH), the tribes who
have treaty rights to harvest shellfish in this area, and with input fromthe community.

Moni t ori ng

Monitoring at Site 10 woul d i ncl ude groundwat er, sedinment, and shellfish. Goundwater sanples would be

coll ected by using | owflow sanpling techni ques and woul d be anal yzed for pesticides, semvolatile organic
conmpounds, total and dissol ved i norgani cs, ordnance conpounds, picric/picramc acid, and standard groundwat er
constituents. G oundwater sanples would be collected fromfive (four nearshore and one upgradient)

monitoring wells and anal yzed quarterly for 2 years. After reviewing the 2 years of data, the EPA, Ecol ogy,
and the Navy woul d decide on future nonitoring requirenents.

Measuring chem cal concentrations in groundwater at the point of discharge to the marine environnent is
inmpracticable due to the low |l evel of chem cal concentrations and the dynam cs of the narine environnent.

G oundwat er nmonitoring results would be conpared to surface water standards not as an attai nnent goal, but to
evaluate trends in chemcal concentrations. |If trends in the four nearshore wells indicate that chem ca
concentrations are declining following the renedial action in a manner consistent with |long-term attenuation
groundwat er nonitoring would be discontinued and the narine nonitoring programwoul d serve as the indicator
of inpacts of nmigration of groundwater to the marine environment.

Sedi nent and shel | fish sanpl es woul d be coll ected and anal yzed for the follow ng contam nants: inorganics,
pesticides, semvolatile organi c conpounds, ordnance conpounds, and picric/picramc acids. Qher standard
paraneters woul d be anal yzed for and specified in the sanpling plan. Sedinent and shellfish sanples would be
collected fromsanpling stations and anal yzed and eval uated every other year. Four stations woul d be
establ i shed at each of three beaches around Boggy Spit. Exact sanpling |ocations and specific species woul d
be determ ned during the devel opment of the sanpling plan. The scope of the nonitoring program may be
amended as the data are generated and eval uated. Any decision by the Navy to nodify the nonitoring program
woul d be nade with Ecol ogy, EPA, and tribal concurrence

Peri odi ¢ Revi ews

Because this alternative would result in unacceptable health risk fromthe consunpti on of shellfish and sone
exceedances of state cleanup levels fromcontam nants remaining in soil and groundwater, a review of the
environnental data would be required no less frequently than every 5 years after initiation of the renedial
action to assure that human health and the environment are being protected. The data would be used to

eval uate the effectiveness of the renedial action and determine if any additional renedial actions or
monitoring required i n subsequent years.



8.1.3 Alternative 3--Erosion Protection

Al ternative 3 would involve shoreline stabilization through the use of erosion protection and bi oengi neering,
impl enenting institutional controls, nonitoring, and conducting periodic reviews.

Erosion Protection

Erosi on protection would reduce the potential for landfill debris to erode into the narine environment; this
erosion is thought to be a significant source of contami nation to adjacent beaches and surface waters. The
erosion protection alternative was devel oped by the Navy with the Washi ngton State Department of Fisheries
and Wldlife and the Departnment of Ecol ogy Shoreline Program FErosion protection was sel ected because it is
nore aesthetically pleasing, provides nore recreational opportunities than a typical vertical seawall
provides better fishery habitat, reduces mai ntenance costs, and provi des better |ong-term effectiveness

Nat ural resource experts strongly encourage over hard-bank protection

Erosi on protecti on woul d designed to neet the follow ng perfornance criteria:

. Wthstand a 25-year stormevent (a very heavy stormthat occurs infrequently)
. M ni mi ze human and ecol ogy exposure to landfill contents

. Provide for limted future site uses

. Protect the edge of the landfil

. Provi de sl ope for surface drai nage

. Support vegetation

. Provi de access for operation and mai nt enance

. Limt the nmount of beach habitat encroachment

. Limt nount of landfill to be excavated

A supply of soil and rock (approximately 3,000 cubic yards) woul d be brought in and sloped fromthe
intertidal area inland to ensure continuity with the existing beach habitat. The bank woul d be anchored wth
vegetation. The bank protection would extend approxi mately 900 feet along the perimeter of the |andfil
(Figure 8-1). This protection may require the renoval of a portion of the existing bank and | andfi l

contents, including submarine nets, up to 30 feet inland, in order to slope and revegetate adjacent uplands.
Any excavated materials would be properly disposed of at an off-site landfill. This alternative would not
affect any contami nati on of the beach caused by groundwater fl ow.

The degree of protection this technol ogy woul d provide for the remaining landfill contents from erosion
during storms is dependent upon proper installation and mai ntenance of the erosion protection. After
installation of the erosion protection, the shoreline would be exam ned every spring and after storms to
nonitor the status of the erosion protection. The material provided for the erosion protection may require
peri odi c repl acenent.

Institutional Controls

Under Alternative 3, institutional controls would be simlar to those outlined for Alternative 2. In
addition to the | and-use restrictions for residential use, farmng, shellfish harvesting at the beaches
around Boggy Spit, and public access, and continuing existing security neasures, there would be an additi onal
condition placed on deeds in case of property transfer requiring nonitoring and mai ntenance of the erosion
protection. Deed restrictions cannot be placed on the property until base closure. However, orders
concerni ng operation and nai ntenance requirenents for the erosion protection and recreational use and farm ng
restrictions and controls will be issued by the commandi ng officer and included in the base naster plan
During periodic review, Ecology would ensure that the order is in place. Upon base closure, notification of
the history of the site would be attached to any property transfer and the property transfer would have to
neet the requirements of CERCLA Section 120(h) and WAC 173- 340- 440.

<I MG SRC 1095129X>
It is anticipated that the shellfishing beaches around Boggy Spit woul d be opened sooner under this

alternative than under Alternatives 1 or 2 because the erosion protection will keep contam nated | andfil
materials fromfurther erosion onto the beach



Moni t ori ng

Al though the purpose would differ, the nonitoring for Alternative 3 would be simlar to that described under
Alternative 2. The only difference would be the nonitoring and mai ntenance of the erosion protection. The
nmoni toring data would be used to determine the effectiveness of the erosion protection, establish contaninant
trends over tine, and assess whether restriction on shellfish harvesting can be disconti nued.

Peri odi c Revi ews

Periodic reviews for Alternative 3 would be identical to that described under Alternative 2.

This is the selected renedy. Alternative 4 would involve constructing a landfill cap, stabilizing the
shoreline by constructing erosion protection, inplenenting institutional controls, monitoring, and conducting

periodic revi ews.

8.1.4 Aternative 4--Cap and Erosion Protection

Landfill Cap

Alternative 4 would consist of a mninumfunctional standards (MFS) cap pl aced over the surface of the Site
10 landfill. The limts of the landfill are to be deternined during preconstruction. An M-S cap is the
standard cap required for the closure of solid waste landfills in the state of Washi ngton under WAC
173-304-460. The MFS cap woul d be placed over the identified extent of the landfill (approxinately 3.7
acres), as shown in Figure 8-2. In addition to MFS, the cap would be designed to neet the follow ng
perfornmance criteria:

. Al ow for drainage of a 25 year, 24 hour storm

. M ni m ze exposure to people fromsoil

. Provide for limted future site uses

. Protect against infiltration of water vertically through the landfill

. Al low for a setback of the cap fromthe shoreline to support the erosion control
. Provi de sl ope for surface drai nage

. Support a layer of vegetation

. Contai n excavated soil under the cap, if required

The proposed design of the MFS cap is described bel ow

1. An aggregate | eveling base to ensure proper drainage woul d be placed on top of the existing
landfill surface.
2. A geosynthetic clay liner (GCL) would be installed on the top surface of the aggregate

| evel i ng base.

3. The second | ayer fromthe top woul d be a geoconposite drainage | ayer.
4. The top |l ayer would consist of a soil layer that can sustain the growh of vegetation. The top
soil layer would be seeded.

The MFS cap woul d reduce the infiltration and potential for transport of contaminants fromsoil to
groundwater. The MFS cap would also elimnate the potential risk associated with Pails and PCBs in surface
soils by elimnating the exposure of human receptors to site soils.

<I M5 SRC 1095129Y>
The landfill would be inspected annually as part of the nonitoring program and repairs would be nade to
settlements that may rupture the cap. Sone erosion may occur until vegetation is established. Repair

efforts woul d be conducted if erosion degraded the performance of the cap.

Er osi on Protection



The erosion protection for Alternative 4 would be identical to that described under Alternative 3, except for

the disposal of the landfill contents renoved during the construction of the bank protection. Wth the
installation of the M-S cap, all or sone of the excavated |landfill debris to be disposed of off site could be
reconsolidated in the Site 10 landfill and included under the cap it does not affect the cap integrity.

Institutional Controls

Under Alternative 4, Institutional controls would be simlar to those outlined for Alternative 2 and 3. The
di fferences would be that recreational use of the area would be allowed and conditions placed on deeds in
case of property transfer requiring nonitoring and nai ntenance of the erosion protection and cap. Deed
restrictions cannot be placed on the property until based closure. However, orders concerning operation and
mai nt enance requirements for the erosion protection and cap and farmng restrictions and controls will be

i ssued by the conmandi ng officer and included in the base master plan upon conpletion of construction

During periodic reviews, Ecology would ensure that the order is in place. Upon base closure, notification of
the history of the site would be attached to any property transfer and the property transfer would have to
nmeet the requirenent of CERCLA Section 120(h) and WAC 173-340-440. It is anticipated that the shellfishing
beaches around Boggy Spit will be opened sooner under this alternative than the other alternatives because it
offers the nost protection for confining contam nated naterial within the landfill.

Moni t ori ng

Al t hough the purpose would differ, the nonitoring for Alternative 4 would be simlar to that described under

Alternative 2. The only difference would be the nonitoring and mai nt enance of the erosion protection and the
MFS cap. The nonitoring data woul d be used to determine the effectiveness of the erosion protection and cap

establ i sh contami nants trends over time, and assess whether restrictions on shellfish harvesting can be

di scont i nued.

Peri odi c Revi ews

Periodic reviews for Alternative 4 would be identical to that described under Alternative 2.

8.2 SITE 21

The three alternatives evaluated for Site 21 were Alternative 1--no action; Aternative 2--institutiona
controls and periodic reviews; and Alternative 3-- groundwater nonitoring

8.2.1 Aternative 1--No Action

This alternative includes no specific response actions to determ ne whet her the chemicals found during the
Remedi al Investigation are actually present in the groundwater at concentrations above drinki ng water
standards or were nerely artifacts of the sanpling nethods used. As this alternative does not prohibit the
use of groundwater, future users of groundwater in the vicinity of Site 21 may be exposed to chemi cal s above
heal t h- based st andards

8.2.2 Aternative 2--Institutional Controls and Peri odi c Revi ews

This alternative would prohibit the use of groundwater in the vicinity of Site 21 by inpl enenting
institutional controls and periodic reviews.

Institutional Controls

Institutional controls would involve deed restrictions and security nmeasures. |f necessary, pernanent
restrictions would be placed on the property by the Navy to linit or prevent well installations or use of the
groundwat er bel ow the site, except for nonitoring purposes. |If the site property is transferred to another

owner, restrictive covenants would be witten into the site property deed notifying potential owners that the
water rights are restricted.

Deed restrictions cannot be placed on the property until base closure. However, groundwater use restrictions
and controls may be issued by the commandi ng officer and included in the base master plan. During periodic
revi ews, Ecol ogy would ensure that the order is in place. Upon base closure, notification of the history of
the site would be attached to any property transfer and the property transfer would have to neet the

requi renents of CERCLA Section 120(h) and WAC 173- 340- 440.

Peri odi ¢ Revi ews

Because there may be chemcals in the groundwater above heal th-based standards' a review of the deed



restrictions and site conditions would be required no less frequently than every 5 years to assure that human
heal th and the environnment are being protected.

8.2.3 Aternative 3--Goundwater Mnitoring

This alternative is the selected remedy. The alternative would monitor the groundwater for 2 years to verify
the presence of contaninants at the site and eval uate seasonal groundwater flow G oundwater nonitoring

woul d be conducted sem annual ly on three existing nonitoring wells and one new nonitoring well. G oundwater
sanpl es woul d be collected by using | owflow sanpling techniques and woul d be anal yzed for volatile and
senmivol atil e organi ¢ conpounds and total and dissolved inorganics. At the conclusion of the 2-year

noni toring period, Ecology, EPA and the Navy woul d screen the anal ytical data agai nst MICA | evels, State of

Washi ngton MCLs, and federal MCLs found in Table 8-1. [If chenical concentrations present in the groundwater
sanpl es nmeet cl eanup standards, no further action would take place at Site 21. |If concentrations were not
accept abl e, establishment of site-specific background concentration for groundwater by installation of

addi tional nonitoring wells would be considered. |If concentrations were still above cleanup |evels Table 8-1

and background, actions such as deed restrictions, well abandonnent, and periodic reviews woul d be taken.

These actions would be taken to ensure that the groundwater would not be used for drinking water. |If it is
determined that there is a serious contam nation problemat Site 21, the agencies nay decide to investigate
potential sources of the contam nation and/or to treat contam nated groundwater. Such actions would be taken
only after appropriate public involvement and reopening this Record of Decision.

Table 8-1
G oundwat er O eanup Standards at Site 21

Renedi al Laboratory
CGoal s PQ. Rangea
Chem cal of Concern (ug/ L) Sour ce (ug/ L)
Benzene 1.51 MICA B 0.5 - 10
BEHP 6 Fed MCL, State MCL 1- 10
Hexachl or obut adi ene 0.561 MICA B 2 - 10
Ant i mony- Tot al 6 Fed MCL, State MCL 10 - 60
Arseni c Tot al 0. 05 MICA B 0.01 - 100
Di ssol ved 0. 05
Beryl | i um Tot al 0. 0203 MICA B 0.01 -5
Lead- Tot al 5 MICA A 5- 50
Manganese  Tot al 80 MICA B Not Listed
D ssol ved 80
N ckel Tot al 100 Fed MCL, State MCL 10 - 150
D ssol ved 100

a Froma survey of laboratories reported in "Quidance on Sanpling and Data Anal ysis Methods, "
Washi ngton State Departnent of Ecol ogy Toxics O eanup Program Publication No. 94-49, January
1995.

Not es:
1g/ L microgranms per liter

9.0 COVPARATI VE ANALYSI S OF ALTERNATI VES

EPA has established nine criteria for the evaluation of renmedial alternatives:

. Overall protection of human health and the environnent

. Conpl i ance with ARARs

. Long-term ef fecti veness and pernanence

. Reduction of toxicity, mobility, or volume through treatnent
. Short-term ef fectiveness

. Inpl erentability

. Cost

. St at e accept ance

. Communi ty accept ance

The followi ng sections summari ze the detailed evaluation of alternatives presented in the proposed pl an.
Each renedial alternative is discussed relative to the evaluation criteria, to help identify a preferred
alternative for Sites 10 and 21.



9.1 Site 10

The follow ng sections evaluate the four alternative according to the nine EPA evaluation criteria. The
no-action alternative (Alternative 1)was included as a baseline conparison

9.1.1 Overall Protection of Hunman Health and the Environnment

Under criteria established federal guidance docunents, the primary risk at Site 10 is the consunption of
shellfish fromthe area. A portion of the risk may no be attributed to activities at Port Hadl ock

Det achnent, since sonme of the chemicals contributing to the risk were found at the background location in

Sam sh Bay. However, the najority of the risk fromon-site shellfish can be attributed to contam nants al so
found in the landfill. Although risk to media other than shellfish at Site 10 are acceptabl e under federa

gui dance, state soil MICA Method B cl eanup standards were exceeded for PAHs and PCBs. Goundwater at Site 10
was found to exceed surface waste cl eanup standards for PAHs, pesticides, SCOCs, and inorganics. G oundwater
is not a source of drinking water, because the water is not potable. However, groundwater provides a

contami nant pathway to the marine environnent.

Alternative 1 (the no-action alternative) woul d not prevent exposures of concern and is not protective of the
environnent. Since portions of the Site 10 landfill would renain exposed to Port Townsend Bay, this
alternative would not pernmit the reopening of shellfishing at the site. Because Alternative 1 would not
provi de adequate overall protection of the environment and does not nmeet this threshold criterion, it is
elimnated fromfurther consideration and is not included in the follow ng sections that discuss the
remai ni ng eval uation criteria

Alternative 2 (nonitoring) would not reduce or elimnate contamnants in the soil, groundwater, or shellfish
Al so, this alternative would not provide protection for the remaining landfill contents from erosion during
stormevents. This alternative would control exposure to contamnants in the soil and groundwater; control
consunption of shellfish; and prevent exposure to landfill contents by inplenmenting institutional controls
(land-use restrictions for residential use, farmng, shellfish harvesting, and public access and conti nui ng
exi sting security measures), nonitoring, and periodic reviews.

Wth the installation of soft-bank erosion protection under Alternative 3, the potential for landfill erosion
woul d be reduced, thereby reducing but not eliminating the mgration of contam nants from soi l

Through institutional controls (land-use restrictions for residential use, farmng, shellfish harvesting, and
public access and continuing existing security measures), nonitoring, and periodic reviews, this alternative
woul d control exposures to soil and groundwater contam nants and control consunption of shellfish

Through the installation of a landfill cap, Alternative 4 (cap and soft-bank erosion protection) would be
effective in reducing contamnants in soil frommgrating to the marine environment. Although the mgration
of groundwater contami nants to the marine environment would not be elimnated, this alternative would reduce
the infiltration of precipitation and the potential for transport of contam nants fromthe soil above the
water table to groundwater. The potential of landfill erosion would be reduced with the installation of

sof t-bank erosion protection. By inplenenting institutional controls, nonitoring, and period reviews, this
alternative would further control exposures to soil and groundwater contam nants and woul d contro
consunption of shellfish.

The cap would elimnate the infiltration of precipitation into the landfill and permt recreational use of
the site. It is anticipated that the adjacent shellfishing beaches woul d be opened sooner under this
alternative than under Alternatives 1, 2, or 3 because a significant source of contam nated nmaterial will be
confined by the MFS cap soft-bank erosion protection

9.1.2 Conpliance with ARARs

Contami nants concentrations detected in soils exceeded MICA Met hod B cl eanup | evel s and groundwat er exceeded
surface water screening levels. The shellfish contain chemcals believed to be dispersing fromthe |andfil

t hrough erosion and groundwater flow Exposure to the soil would be controlled through institutiona
controls (residential used restrictions) for Alternatives 2, 3, and 4. For Aternative 4, cleanup |eve
under MICA woul d be attained through the conbination of containnent with a contingent point of conpliance
(the landfill cap) and neasures to naintain the integrity of the cap

It is anticipated that conpliance with |ocation-and-action-specific ARARs could be achieved for Alternatives
2, 3, and 4. Consultation with a nunber of regulatory agencies under Aternatives 3 and 4 woul d be necessary
to assure that substantive el enents of |ocation-and-action-specific ARARs (fish and wildlife, flood plains,
and historic and archaeol ogi cal sites) are net. These ARARs are evaluated in Section 11.2 of the RCOD.



9.1.3 long-Term Effectiveness and Pernanence

Under Alternative 2, the volune, toxicity, or nobility of contam nants remaining at Site 10 would not be
reduced except by slow natural processes (dissolution and bi odegradation). The nobility of exposed |andfill
contents during stormevents woul d be reduced under Alternative 3 and 4 with the installation of soft-bank
erosion protection. Alternative 4 would reduce the nmobility of contam nants in the soil with the placenent of
an MFS cap. Al three action alternatives would rely on nmonitoring, periodic reviews, and institutional
controls to ensure that unacceptable exposure attributed to the landfill are prevented over the |long term and
that appropriate additional actions are taken if warranted by the nmonitoring results.

The landfill cap and soft-bank erosion protection in Alternative 4 would provide the nost long-term

ef fectiveness and permanence. This alternative would be nost effective in the goal of reopening the
shelfish beds at Site 10 and pernmitting recreation use of the site. Aternative 3 (soft-bank erosion
protection) would provide limted opportunity for opening the shellfish resource and would not permt
recreational use of the site due to the potential hazards in wal king across the existing cap, which consists
of uneven boul ders and vegetation. Alternatives 3 and 4 woul d both require | ong-termoperation and

nmai nt enance of the soft-bank erosion protection to naintain its effectiveness as would the MFS cap for

Al ternative 4.

9.1.4 Reduction of Toxicity, Mbility, or Volune Through Treat nent

Alternative 2 would not reduce the toxicity, mobility, or volunme of contam nants. Treatnent is not a
conponent of any of the alternatives. Al though Alternative 4 does not include treatnment, the nmobility of
contam nants woul d be reduced with the placenent of an MFS cap over the landfill. The toxicity and vol unme of
contam nants would rermain the same under Alternative 4. In Aternatives 3 and 4, the soft-bank protection
woul d provide slight reduction in the nobility of contaminants to the nmarine environment. The cost of
reducing toxicity, nmobility, or volune through treatnent of a landfill like Site 10 is disproportionate to
the amount of risk reduction achieved.

9.1.5 Short-Term Effectiveness

None of the alternatives would |ikely pose health risks during inplenentation. Wrkers and base personnel
woul d be protected during construction by engineering and safety controls. Alternatives 1 and 2 could be
inpl enented i medi ately after signing the ROD. Unavoi dabl e short-term ecol ogi cal inpacts would occur under
Alternatives 3 and 4 due to construction of the cap and soft-bank erosion protection. The inpacts include
tenporary disruption of habitat and destruction of existing benthic organisns along the shoreline and shal | ow
marine environment. It is expected that the benthic organi sms woul d repopul ate and establish a healthier
community. Material will be used fromcomrercial sources or fromother on-island construction. Plants will
be saved fromon site, bought from commrercial sources, or selectively harvested fromthe island. Aternative
3is estimated to take 1 nonth for construction, and Alternative 4 is estimated to take 2 nont hs actual
construction.

Based on experience with other renedial actions at Port Hadl ock, possible archaeol ogical sites nay be
uncovered during excavations under Alternatives 3 and 4. An archaeol ogi st woul d be present during excavations
at the landfill under Aternatives 3 and 4.

9.1.6 Inplementability

Alternative 2, 3, and 4 are equally inplementable. Al three alternative can be readily inplenented using
exi sting technol ogy and readily avail abl e equi pnment. Materials and services needed to conpl ete each
alternative are avail abl e.

Alternative 3 and 4 nay require consultation with agenci es concerning neeting the substantive requirenments of
ARARs for placenment of the soft-bank erosion protection at the Site 10 landfill. Al so, due to construction
activities adjacent to and within the marine environnent, Alternative 3 and 4 would require an environnental
protection plan.

9.1.7 Cost

The capital cost for Alternative 1 (no action) represent adnministrative costs as well as the cost of the
five-year review of the alternative. The estimated present-worth cost of Alternative 2, 3, and 4 is as
follows: $317,000 for Alternative 2; $1,147,000 for Alternative 3; and $2,637,000 for Alternative 4. These
cost estimates were prepared using costing techniques that typically achieve an accuracy of +50 percent to
-30 percent for a specified scope of actions. Also, the cost estimates were based on 5 years of operations,
at an annual discount rate of 5 percent (Table 9-1).



Table 9-1
Sunmmary of Costs For Renedial Aternatives at Site 10

Annual Total Present
Capi t al &Ma Worth
Alternative/ Process Option Costs (9) ($) (%)
1--No Action 21, 600 0 21, 600
2--Institutional Controls 42,000 63, 440 317, 000
3--Soft-Bank Protection 832, 000 72,800 1, 147, 000
4--0MFS Type Cap Wth Soft-Bank 2, 285, 000 81, 200 2,637, 000

Prot ecti on

a Assunming operation and nai ntenance for 5 years at 5% di scount factor.

9.1.8 State Acceptance

Ecol ogy concurs with the selection of the final remedial alternative for Site 10. Ecol ogy has been invol ved
with the devel opment and review of the renedial investigation, feasibility study, proposed plan, and record
of decision. Ecology participation has resulted in substantive changes to these docunents.

9.1.9 Comunity Acceptance

Verbal comments received at the public neeting were nostly favorable to the proposed plan. Many of the
witten comments were al so favorable, with nmany questions about the actual renedial action and howit would
be acconplished. Even though one coment |etter requested a new proposed plan, the Navy, EPA and Ecol ogy
feel that the community is generally supportive of the effort. A responsiveness summary of the comments is
found in Appendi x A of this docurent.

9.2 Site 21

The followi ng sections evaluate the three alternatives according to the nine EPA evaluation criteria. The
no-action alternative (Alternative 1) was included as a baseline conparison.

9.2.1 Overall Protection of Hunman Health and the Environnent

Chem cal were detected in the groundwater above state cleanup standards. According to federal guidance
criteria, the primary risk at Site 21 is due to the consunption of unfiltered groundwater, whereas filtered
groundwat er provi des acceptabl e risks.

Alternative 1 (the no-action alternative) would not include any specific response actions to determ ne

whet her the chem cals found during the Rl are actually present or were merely artifacts of the sanpling

nmet hods used. As Alternative 1 does not prohibit the use of groundwater, future users of groundwater in the
vicinity of Site 21 nay be exposed to chem cals above heal t h-based standards. Because Alternative 1 would
not provide adequate overall protection of the human health and does not neet this threshold criterion, it is
elimnated fromfurther consideration and is not included in the follow ng section that discuss the renaining
evaluation criteria.

Alternatives 2 would not reduce or elininate contamnants in the groundwater. This alternative would control
exposure to the groundwater contaminants by inplenmenting institution controls (groundwater use restrictions
and security neasures) and conducting periodic revi ews.

The fact that the risk posed by filtered groundwater were acceptabl e indicates that suspended natter
(turbidity) in the water during sanpling may have influenced the analytical results and risks for unfiltered
groundwater. The risk uncertainty posed by unfiltered groundwater would be clarified under Alternative 3

t hrough addi tional nonitoring by using | owflow sanpling techniques. |f additional nonitoring indicates a
ri sk posed by the groundwater, Alternative 3 would control exposure to groundwater by inplenenting
institutional controls described under Alternative 2, abandoning wells, and conducting periodic reviews. |If

chem cal concentrations present in the groundwater sanples during nmonitoring were acceptable to the Navy,
Ecol ogy, EPA, no further action would taker place at Site 21.

9.2.2 Conpliance with ARARs

Under Alternative 2, chem cal -specific ARARs for groundwater would be nmet by controlling exposure through
groundwat er use restrictions. Conpliance with chem cal-specific ARARs under Alternative 3 would be



det erm ned through groundwater nonitoring. It is anticipated that conpliance with action-specific ARARs
coul d be achieved for both alternatives. No |ocation-specific ARARs have been identified for Site 21.

9.2.3 long-Term Effectiveness and Pernanence

Under Alternative 2, permanent deed restrictions would be placed on the use of the groundwater. Al so,
periodic reviews woul d be conducted no |l ess frequently than every 5 years to ensure the protection of human
heal th and the environment.

The duration of the groundwater nonitoring programunder Aternative 3 would be dependent on the nonitoring
results. Additional renedial actions nay be warranted based on the results of future groundwater nonitoring.
Addi tional actions may include deed restrictions, well abandonnent, and periodic reviews. |If it is
deternmined after nonitoring that there is a serious contamnation problemat Site 21, the Navy and the
agencies may decide to investigate potential sources of the contami nation and/or to treat contam nated
groundwater. However, the latter would only be done through reopening this RCD.

9.2.4 Reduction of Toxicity, Mbility, or Volune Through Treatnent

Alternatives 2 and 3 would not reduce the toxicity, nmobility, or volune of contam nants in the groundwater.

9.2.5 Short-Term Effectiveness

None of the alternatives would |ikely pose health risks during inplenentation. The renedial action objective
would be net in Alternatives 2 and 3 through institutional controls, nonitoring, and periodic reviews,
al though contanminants may remain at Site 21.

9.2.6 Inplenentability

Alternative 2 and 3 can be readily inplementable. Mterial and services needed to conpl ete each alternative
are available. No construction or installation activities would be required under these alternatives.

9.2.7 Cost

The capital costs for Alternative 1 (no-action) represent admi nistrative costs as well as the cost of the
five-year review of the alternative. The estimated present-worth cost of Alternatives 2 and 3 is $42,000 and
$43, 000, respectively. The cost estimates were prepared using costing techniques that typically achieve an
accuracy of +50 percent to -30 percent for a specified scope of action. The cost estimate for Alternative 2
was based on 5 year of operations, at an annual discount rate of 5 percent. The cost estimate for
Alternative 3 was based on 1 year of operation (Table 9-2).

Tabl e 9-2
Summary of Costs For Renedial Alternatives at Site 21

Capital Costs Q&va Total Present Worth
Alternative/ Process Options (%) (%) (%)
1--No Action 21, 600 0 21, 600
2--Institutional Controls 42,000 0 42, 000
3--Goundwat er Mnitoring 43, 000 0 43, 000

a Assunming operation and nai ntenance for 5 years at 5% i nterest.

9.2.8 State Acceptance

Ecol ogy concurs with the selection of the final remedial alternative for Site 21. Ecol ogy has been invol ved
with the devel opment and review of the remedial investigation, feasibility study, proposed plan, and record
of decision. Ecology's participation has resulted in substantive changes to these docunents.

9.2.9 GComunity Acceptance

The one coment received during the commrent period, which ended April 7, 1995, concerning Site 21 supported
the selection of the preferred remedy of groundwater nonitoring. The responsiveness summary of the comments
is found in Appendi x A



10.0 THE SELECTED REMEDY

Based on consi deration of CERCLA requirements, the analysis of alternatives using the nine eval uation
criteria, and public coments, the Navy, Ecol ogy, and EPA have determned that Alternative 4 (landfill cap
and erosion protection) for Site 10 and Alternative 3 (groundwater nonitoring) for Site 21 are the nost
appropriate renedi es at Port Hadl ock Detachnent.

10.1 SITE 10

The conbi nation of inposing institutional controls (land-use restrictions for residential use, farmng
shel I fish harvesting at three beaches around Boggy Spit, and continuing operation and mai nt enance
requirenents for the erosion protection and MFS cap), nonitoring, landfill capping, and providing erosion
protection along a portion of the landfill boundary and shoreline best achieves the RACs established for Site
10. An MFS cap will be constructed over the landfill surface. The M-S cap neets regul atory requirenments and
is protective of human health and the environnent. A Resource Conservation and Recovery Act (RCRA) cap is
not necessary, because the landfill was closed prior to the Hazardous and Solid Waste Amendrment of 1984
(amendnent to RCRA), and no RCRA wastes are known to have been disposed of in the landfill. The selected
remedy provides the highest potential for the goal of reducing the potential risk to humans and the
environnent to acceptable | evels and opening up the shellfish beds.

The nmaj or conponents of the selected remedy for Site 10 include the foll owi ng

. Placing a landfill cap over approximately 3.7 acres

. Pl aci ng erosion protection along approxi mately 900 |inear feet of the landfill perimeter and
shorel i ne

. Possibly renmoving eroded landfill debris that is currently located in the intertidal area
excavating landfill contents fromthe water edge of the landfill in order to construct the
erosion protection; and-based on the waste characterization to be conducted di sposing of debris
at the Site 10 landfill, a Subtitle D (sanitary) landfill, and a Subtitle C (hazardous waste)
landfill, if necessary, or, if possible, recycling material

. Inpl emrenting institutional controls, which include a tenporary prohibition on shellfish

harvesting at beaches around Boggy Spit and |and use restrictions for residential use and
farmng. Residential and farming restrictions and controls and requirenents for the operation
and mai ntenance of the landfill cap and erosion will be issued by the commandi ng of ficer and
included in the base master plan upon conpletion of construction. Upon base closure, deed
restrictions on activities destructive to the cap and erosion protection will be attached to
any property transfer, and requirenents for continued operati on and mai ntenance of the |andfil
cap and erosion protection w |l be addressed.

. Conducting a nonitoring programthat wll involve sanpling and anal yzi ng groundwat er, sedi nent,
and shellfish. The results of the shellfish nonitoring will be used to determ ne when the
shellfish are safe to eat.

. The results of the nmonitoring programw ||l be reviewed in detail at the conclusion of the
nmonitoring period to determni ne whether additional renmedial action or nmonitoring i s necessary.

. Conducting regul ar mai ntenance and inspection of the landfill cap and the erosion protection
particularly after stormevents.

. Conducting periodic reviews

The data collected fromthe proposed Site 10 tissue nonitoring programw ||l be evaluated for human heal th
risk using a nethodology simlar to that used in the baseline risk assessnent. Exposure assunptions for the
ri sk assessment will be developed in consultation with the Washington State DOH and the tribes. NMonitoring
will continue until human health risk reaches 10-5 for carcinogeni c substances and the Hazard I ndex reaches 1
for non-carcinogeni c substances, or background | evels, whichever cones first. The Navy, with concurrence from
EPA, Ecology, DCOH, the tribes who have treaty rights to harvest shellfish in this area, and with input from
the community, will decide when the shellfish on adjacent beaches can be harvested and the purpose of those
harvests, i.e., subsistence, recreational, conmercial, or cerenonial gathering. Ecological risks will be

eval uated by conparing sedinment nonitoring results with the Washington State SMS. The target for neeting
these goals is 10 years



G oundwater nmonitoring results will be conmpared to surface water standards not as an attai nnent goal, but to
eval uate trends in chemcal concentrations. |If trends in the four nearshore wells indicate that chenica
concentrations are declining following the renedial action in a nanner consistent with |long-term attenuation
groundwat er nonitoring would be discontinued and the narine nonitoring programwoul d serve as the indicator
of inpacts of nigration of groundwater to the marine environment.

10.2 SITE 21

G oundwat er nonitoring best achieves the RAO established for Site 21. Goundwater nonitoring will better
define the human health risks posed by the contam nants in groundwater

The nmaj or conponents of the selected renmedy include the follow ng:

. Conducti ng groundwater nonitoring using |owflow extraction techniques or other techniques to
reduce turbidity periodically for a 2-year period to determ ne whether the detections of
certain chemcals in groundwater during the RI were anomalous. This alternative will require
the construction of one additional nonitoring well.

. At the conclusion of the nonitoring period, the Navy, Ecol ogy, and EPA woul d screen the
anal ytical data agai nst MICA | evels, State of Washington MCLs, and federal MCLs. [If chem cal
|l evel s present in the groundwater neet these standards, no further action will take place. |If

level s are not acceptable, the Navy, Ecology, and EPA will determ ne whether additional action
or monitoring is necessary. Additional actions may include establishment of background deed
restrictions, well abandonnment, and periodic review.

If it is determned that there is a serious contam nation problemat Site 21, the Navy and the agenci es nay
decide to investigate potential sources of the contam nation and/or to treat contam nated groundwater
However, such action will only be taken upon reopening of the ROD and public conment.

11.0 STATUTCRY DETERM NATI ONS

Under CERCLA, selected remedies nmust protect hunman health and the environment, conply with ARARs, be
cost-effective, and use permanent solutions and alternative treatment technol ogies or resource recovery
technol ogi es to the maxi num extent practicable. In addition, CERCLA includes a preference for renedies that
use as their principal elenent treatnent that significantly and pernmanently reduces the volune, toxicity, or
nobi lity of hazardous wastes. The follow ng sections discuss how the selected renedies for Sites 10 and 21
neet these statutory requirenents.

11.1 PROTECTI ON OF HUVAN HEALTH AND THE ENVI RONVENT

11.1.1 Site 10

The selected renmedial action for Site 10 will protect human health and the environnent through |andfil

cappi ng, erosion control, operation and nmai ntenance activities, nonitoring, and institutional controls. The
landfill cap will protect human and the environnment fromdirect exposure to the contam nants in the landfil
and will nmininmze mgration of contam nants to the groundwater by elininating precipitation flow ng through
the landfill. Long-termeffectiveness of the cap will be provided through operation and nai nt enance
activities. The erosion protection will prevent landfill contents fromeroding into the nmarine environment
during storms. Long-termeffectiveness of the erosion protection will be provided through operation and

mai nt enance activities. Mnitoring will be initiated to detect any rel eases to the narine environment by
sanpling of groundwater, sediment, and shellfish. Inplenmenting institutional controls will restrict future
residential and farmng land use at the landfill, tenporarily prevent the public from harvesting near by
shellfish, and mnimze the potential for activities at or near the surface of the site that could disturb
the integrity of the landfill cap. Deed restrictions cannot be placed on the property until base cl osure
However, orders concerning operation and nai ntenance requirenents for the erosion protection and recreationa
use and farmng restrictions and controls will be issued by the commandi ng officer and included in the base
master plan upon conpl etion of construction. During periodic reviews, Ecology will ensure that the order is
in place. Upon base closure, notification of the history of the site will be attached to any property
transfer and the property transfer will be require to meet the requirenents of CERCLA Section 120(h) and WAC
173- 340- 440.

I mpl emrentation of the renedial action at Site 10 will no pose unacceptable short-termrisks for site workers,
residents, or the environnent (including cross nedia inpacts). Some mtigation may be required for

mari ne/ shoreline inpacts during the inplementation of this alternative. Activities at Site 10 will conply
with the federal Cccupational Safety and Health ACt (OSHA) standards and the Washington Industrial Safety and
Health Act and Cccupational Health standards (WSHA), which are directly applicable to the cl eanup action



There are currently no existing or planned residential dwellings in the vicinity of the site.

11.1.2 Site 21

The selected renmedial action for Site 21 will protect human health and the environment through institutional
controls, if groundwater contam nants are determned to be above drinking water standards. G oundwater
monitoring will help to identify the human health risks posed by groundwater contanminants and to establish
future renedial actions at the site, if required. |f concentrations of any chem cal exceed the applicable
st andards, background concentrations for groundwater will be established, which nay require installation of
additional nonitoring wells. |f concentrations are still not acceptable, actions such as deed restrictions,
wel | abandonment, and periodic reviews will be taken. These actions will be taken to ensure that the
groundwat er is not used for drinking water.

If it is later determned that there is a serious contanination problemat Site 21, the agencies may deci de
to investigate potential sources of the contam nation and/or to treat contam nated groundwater. Such actions
will only be taken after appropriate public involvenent and reopening this Record of Deci sion.

I npl erentation of the remedial action at Site 21 will not pose unacceptable short-termrisks for site
workers, residents, or the environment. Activities at Site 21 will conply with OSHA and W SHA st andar ds,
which are directly applicable to the cleanup action. There are currently no existing or planned residential
dwelling in the vicinity of the site.

11.2 COWPLI ANCE W TH ARARs

The selected renedy for Sites 10 and 21 will conply with federal and state ARARs that have been identified.
No wai ver of any ARAR is being sought or invoked for any conponent of the selected renedies. The chenical,
action, and |l ocation-specific ARARs identified for the sites are discussed in the follow ng sections.

11.2.1 Site 10 ARARS

. Regul ations inpl enenting the Washi ngton Model Toxics Control Act (MICA) (WAC 173-340), which
establ i sh cl eanup standards for soil, groundwater, and surface water and require conpliance
nmoni tori ng where hazardous substances have been detected, are applicable.

. State of Washi ngton Sedi nent Managenent Standards (WAC 173-204) are applicabl e because they
establ i sh standards for the quality of surface (nmarine) sedinments, address the application of
t hese standards as the basis for the managenent and reduction of pollution discharge.

. State of Washington Water Quality Standards for Surface Water (WAC 173-201A) and Washi ngton
Water Pollution Control (RCWO90.48) are applicable because they establish use classification
and water quality standards for marine water for the protection of public health, fish,
shel I fish, and wildlife.

. Federal Water Quality Criteria (Federal Water Pollution Control Act (CWY), Section 303, and 40
CFR 131) are relevant and appropriate because they establish narine water criteria for the
protection of aquatic life. The National Toxics Rule found in 40 CFR 131 addresses the risk to
human health fromthe consunption of aquatic organisns and is considered an applicable
requirenent.

. RCRA Subtitle D (40 CFR 258) establishes rel evant and appropriate federal requirements for the
closure and postclosure care of solid waste landfills. This regulation is not applicable since
it applies at nunicipal landfills operated after 1980. The wastes were placed in the Site 10
nonmnuni ci pal landfill before 1980. However the closure and post-closure requirenents of 40 CFR
258.60 (a)(b)(1) and (2), 258.61 (a)(1l), (b) are relevant and appropriate.

. RCRA subtitle (40 CFR 261, 262, 263, and 268), which specifies waste identification, storage,
mani fest, transport, treatnent, and disposal requirenments for solid waste that may contain
hazar dous substances, is applicable to the uncontained |andfill debris that will be collected
and transported off site during the renmedial action. Relocated landfill debris will be placed
within the landfill cover, unless recycled, it interferes with the cap, or is a RCRA or
Danger ous Wast e.

. Federal requirements for the containerization and transportati on of hazardous material s appear
in 49 CRF 171-180. These regul ations are applicabl e because uncontained landfill debris that
will be collected may contai n hazardous constituents and nay require transport to an
appropriate disposal facility.



Washi ngt on Dangerous Waste Regul ati ons (WAC 173-303) establish procedures for the designation
of waste as dangerous and standards for the handling, transporting, storing, and treating of
the designated waste. These regul ations are applicable to the uncontained landfill debris that
will be collected and transported off site during the renedial action

Washi ngton M ninmal Functional Standards for Solid Waste Handl i ng (WAC 173-304) establish
standards for solid waste handling. These regulations are not applicable because wastes were
placed in the landfill before 1985. Because of the installation and mai ntenance of the
landfill cap, these regulation (WAC 173-304-460 Sec 3 [e] and [f]) for the general design
criteria of landfills under the M nimum Function Standards for Solid Waste Handling are

rel evant and appropriate

Washi ngt on M ni mum St andards for construction and mai ntenance of wells (WAC 173-160) requires
that nmeasures be inplenented to protect ground water from sources of contam nation during well
construction. This regulation is applicable at Site 10

Washi ngt on Transportation of Hazardous Waste Material (WAC 446-50) concerns the transportation
of hazardous material and hazardous wastes upon the public hi ghways of Washington state. The
regul ation is designed to protect persons and property from unreasonabl e risk or harmor danage
fromincidents or accidents resulting fromhazardous material s and hazardous wastes. The
regulation is applicable if hazardous materials that require renoval and disposal are

di scovered during the renedial action at Site 10

The Endangered Species Act (16 USC 1531, pronul gated by 33 CFR 320-330) is relevant and
appropriate to Site 10 in general because bald eagles are known to i nhabit Indian Island
However, the actions of the selected remedy at Site 10 will not affect critical habitat of this
speci es.

The Marine Manmal s Protection Act under Sections 101-103 is relevant and appropriate to Site 10
due to the seal rookery |ocated off-shore fromthe landfill. However the actions of the
selected renedy at Site 10 will not affect the seal rookery.

The Washi ngton Hydraul ic Code (RCW 75.20. 100-140 and WAC 220-110) specifies that a state permt
is required for projects that will use, divert, obstruct, or change the natural flow or bed of
state waters and that actions will be taken to protect fish and fish habitat from danmage by
construction activity. This regulation is relevant and appropriate; however, if it is
determined that a fishery resource or habitat would be altered with the placenent of the
erosion protection into the marine environment, then this regul ation would be applicable. Wth
respect to the Washi ngton Hydraulic Code, permits would not be required if the cl eanup
activities are conducted entirely on site but substantive requirements would be applicable if
the marine environment is affected.

The Shoreline Managenent Act of 1971 (RCW90.58 and WAC 173-016) is applicable for the erosion
protection to be used along the Site 10 shoreline. The shoreline of Site 10 at extrene |low tide
qualifies as a shoreline of statew de significance. Local master prograns near |ndian |sland
under the Shoreline Managenent Act are to actively pronote aesthetic considerations during
general enhancenent of the shoreline area; protect the resources and ecol ogy of the shorelines
and i ncrease recreational opportunities for the public on the shorelines. The Shoreline

Managenent Act al so states that shoreline fill such as the erosion protection will be designed
and | ocated so that significant danaged to existing ecol ogi cal values or natural resources not
occur and that all fill nmaterial should be of such quality that will not cause water quality
probl ens.

The Coastal Zone Managenent Act in Section 307(c)(1l) requires that the | ead agency (the Navy)
determ ne whether the renmedial alternative at Site 10 is consistent to the maxi mum extent
practicable with the state coastal zone management program and nust notify the state within 90
days of its determnation. This regulation is considered applicable as erosion protection wll
be used al ong the shoreline at Site 10

The Archaeol ogi cal and H storic Preservation Act of 1974 (16 USC 469) ( Mbss- Bennet Act)
specifies that action nust be taken to preserve historic properties or artifacts. The
regul ation is applicable since Indian artifacts have been di scovered al ong the shoreline of
Site 10

The Archaeol ogi cal Resources Protection Act of 1979 (16 USC 470aa-11 and 43 CFR 7) specifies
that actions nust be taken to protect archaeol ogical resources and to preserve data. This
regul ation is applicable since artifacts may be discovered during renedial activities at Site



10.

. Dredged and Fill Material D sposal Under C ean Water Act (CWA) Section 404 and R vers and
Harbors Act Section 10. Under the Section 404 COM guidelines, no discharge of dredged or fill
material shall be permitted which will cause or contribute to significant degradati on of the
waters of the United States if there is a practicable alternative to the discharge. The
substantive requi rements of Section 10 are required. This is considered applicable due to the
erosion protection to be placed along the shoreline at Site 10.

. Washi ngton dean Air Act and Regul ations per Aynpic Air Pollution Control Agency (RCW70.94
and WAC 173-400-040) for fugitive dust. Dust nay be produced during soil disturbances in
construction.

. Cl ean Water Act (OWA Section 402, 40 CFR Part 122). This regulation applies to the stormwater
handl i ng systens.

. Washi ngton Water Well Construction (RCW 18.104) establishes authority for Ecology to require
the licensing of water well contractors and operators and for the regulation of water well
construction. This lawis considered applicable at Site 21 as the construction of one
additional nonitoring well is planned.

11.2.2 Site 21 ARARS

. The federal Safe Drinking Water Act (SDWA) prinmary and secondary maxi num contami nant |evels
(MCLs) and nexi mum contam nant |evel goals (MCLGs) (42 CFR 141) establish primary MCLs that are
the maxi mum perm ssible | evel of a chemical in water delivered to any user of a public water
system Secondary MCLs are linits based on aesthetic considerations. MILGs are chem cal
concentrations at which no known or anticipated adverse human health effects occur. Primary
and secondary MCLs and nonzero MCLGs are considered to be relevant and appropriate for
groundwater at Site 21 because of the potential for future residential devel opment and
associ at ed groundwat er usage.

. Washi ngton State Board of Health Drinking Water Regul ati ons (WAC 246-290-310) establish MCLs
simlar to federal MCLs. This regulation is considered rel evant and appropriate for
groundwater at Site 21 because of the potential for future residential devel opnent and
associ at ed groundwat er usage.

. Washi ngt on M ni mum St andards for construction and mai nt enance of wells (WAC 173-160) require
that nmeasures be inplenented to protect ground water from sources of contam nation during well
construction. This regulation is applicable because one additional monitoring well will be
constructed at Site 21.

. Regul ations inplementing the Washi ngton Mbdel Toxics Control Act (MICA) (WAC 173-340) establish
cl eanup standards for soil, groundwater, and surface water and requires conpliance nonitoring
wher e hazardous substances have been detect ed.

. Washi ngton Water Well Construction (RCW 18.104) establishes authority for Ecology to require
the licensing of water well contractors and operators and for the regul ation of water well
construction. This lawis considered applicable at Site 21 as the construction of one
addi tional nonitoring well is planned.

11.2.3 COher Citeria, Advisories, or Quidance

This section discusses other criteria, advisories, or guidance that are considered to be appropriate for the
remedi al actions of the selected renedy for Site 10 and Site 21.

If any of the uncontained |andfill debris collected during renediation of Site 10 is determned to be

hazar dous waste that must be disposed in an off-site Subtitle Clandfill, the NCP off-site disposal rule (40
CFR 300.400) nust be followed. This will require that the Navy contact EPA prior to sending any waste off
site to ensure that any off-site landfill is in conpliance with the off-site disposal rule.

The State of Washington publication "Statistical Quidance for Ecol ogy Program Managers," August 1992 ( Ecol ogy
1992) and Supplenent 6 to the statistical guidance (Ecol ogy 1993) are to be considered for sanpling at Site
10 and 21.

The State of Washi ngton publication "Best Managenent Practices for Stormmater Control in Puget Sound Basin"
shoul d be considered for stormwater control systens.



11.3 COST- EFFECTI VENESS

The selected renedial actions for Sites 10 and 21 are cost-effective because they are protective of human
health and the environment and attain ARARs, and their effectiveness in nmeeting the RAGs for Sites 10 and 21
is proportional to their cost as shown in cost Tables 9-1 and 9-2

11.4 UTI LI ZATI ON OF PERVANENT SCOLUTI ONS AND ALTERNATI VE TREATMENT TECHNOLOG ES OR RESOURCES RECOVERY
TECHNOLCGE ES TO THE NAXI MUM EXTENT PRACTI CAL

The selected renedy for Site 10 represents the nmaxi num extent to which permanent sol utions can be utilized in
a cost-effective manner. |t is protective of human health and the environnent, conplies wth ARARs, and
provi des the best balance of tradeoffs in terns of |ong-termeffectiveness, permanence, short-term
effectiveness, inplenmentability, cost, and reductions in toxicity, mobility, or volune. The selected remedy
neets the statutory requirenents for using pernmanent solutions to the maxi numextent practicable. Treatnent
is not part of the remedy for the landfill, and it is not anticipated that any resource recovery technol ogi es
(recycling) will be used at Site 10.

By placing a cap over the landfill, the selected remedy at Site 10 will provide a rmuch | onger |asting
solution than the renaining alternatives. The landfill cap will provide nore effective, |long-term
contai nnent of any contam nants or contaninated material in the landfill than the existing landfill cover

The selected alternative (groundwater nmonitoring) for Site 21 is a final remedy. During the renedia
investigation, filtered and unfiltered groundwater sanpling results presented conflicting degrees of risk
The selected alternative (Alternative 3) will better define the risk posed by groundwater contam nants and
verify the presence of contami nants. Additional groundwater sanpling will be conducted for 2 years. After a
revi ew of the groundwater data, Navy, Ecology, and EPA will select appropriate additional actions, if
necessary. Additional actions will represent the maxi mumextent to whi ch pernmanent solutions can be used in
a cost-effective manner. Additional actions would include installation of additional nonitoring wells to
establ i sh background concentrations for groundwater. O her possible actions may include deed restrictions
and wel | abandonment if rnonitoring results indicate that groundwater contains chemnicals above the drinking
wat er st andar d.

If it is later determined that there is a serious contanination problemat Site 21, the agencies may decide
to investigate potential sources of the contamination and/or to treat contam nated groundwater. Such actions
will only be taken after appropriate public involvenment and reopening this Record of Decision

11.5 PREFERENCE FOR TREATMENT AS A PRI NCI PAL ELEMENT

The selected renedial action for Site 10 is being undertaken primarily to mininize the mgration of

contanminants fromthe landfill to the marine environnent to reduce the risk fromeating shellfish. Based on
the nature of the site, the limted potential of the site for causing environmental damage in the future, and
the technical inpractically of inplenmenting a treatnent alternative at a landfill containing | ow

concentrations of contam nants, a treatnent alternative was not selected for the renedial action

Treatment is typically used at sites where wastes contain high concentrations of toxic conmpounds and are

hi ghly nobile such as liquid wastes. The Site 10 landfill contains a very large quantity of |ow
concentrations of toxic compounds which represent a relatively low, long-termthreat. The selection
alternative will used engineering controls (erosion protection and the MFS cap) to contain landfill contents.

Treatnment is not practical as concentrations of toxics are | ow, compounds remaining are not very nobile
excavation and treatment of wastes at Site 10 may cause unacceptable short-termrisks, and cost to excavate
and treat such a large volume of waste is prohibitive

The sel ected renedy of groundwater nmonitoring for Site 21 will better define the risk posed by the
groundwat er contam nants; therefore, a treatnent alternative is not included. Based on the nature of the
site, the potential of the site for environnental damage in the future, and the cost of inplementing a
treatment alternative, it is unlikely that a treatnent action will be used if additional action is required
at the conclusion of the 2-year nonitoring action.

At the conclusion of the 2-year nmonitoring period, the Navy, Ecol ogy, and EPA woul d screen the anal ytica
data agai nst MICA | evel s, state of Washington MCLs, and federal MCLs. |If chem cal concentrations present in
the groundwat er sanples neet these standards, no further action would take place at Site 21. |If
concentration were not acceptabl e, background concentration for groundwater will be established which nay
require installation of additional nonitoring wells. |f concentration were still not acceptable, actions
such as deed restrictions, well abandonment, and periodic reviews would be taken. These actions would be
taken to ensure that the groundwater would not be used for drinking water.



If it is later determined that there is a serious contanmination problemat Site 21, the agencies may decide
to investigate potential sources of the contamination and/or to treat contam nated groundwater. Such actions
will only be taken after appropriate public involvenent and reopening this Record of Decision

12. 0 DOCUMENTATI ON OF Sl GNI FI CANT CHANGES

The proposed plan rel eased for public comment in March 1995 di scussed renedial action alternatives for both
Sites 10 and 21. The proposed plan identified Alternative 4 (landfill cap, erosion protection, and
restrictions of land use and shellfishing [institutional controls]) as the preferred alternative for Site 10.
The Navy reviewed all witten and verbal comrents submitted during the public comment period for Site 10
Upon review of these comrents, it was determ ned that no significant changes to the renedy for Site 10, as it
was originally identified in the proposed plan, were necessary to satisfy public concerns.

Al t hough determined to be a non-significant change, the bank erosion control will have nore bio-engineering
conponents, i.e. nore vegetation, and | ess of the soft-bank conponents, i.e. sand and soils, than was
anticipated in the proposed plan. The exact anmount will be determned in the design phase, and will neet al
listed RAGs. The technol ogy being used for the erosion control is newto seawater systens, and will be a
denonstration project. Therefore, the term"soft-bank" was dropped fromthe title of the erosion protection

Al so determined to be a non-significant change fromthe proposed plan is a slight change in the performance
criteria for the erosion control system It was originally stated in the proposed plan that the erosion
control systemwoul d be designed to withstand a 100-year stormevent. This has been changed to a 25-year
stormevent. Because the erosion control systemis a denonstration project and the first of its kind, design
i ssues such as this were still being worked through when the proposed plan was published. It is now known
that a 25-year criterion is nore appropriate and will be protective against a |arge stormevent, which was
the original intent. The seawall will be inspected after each winter season and after each major storm
event, and repairs will be done to naintain seawal|l integrity.

At Site 21, the proposed plan identified Alternative 3 (groundwater nonitoring) as the preferred alternative.
The Navy reviewed all witten and verbal comments subnitted during the public conment period for Site 21
Upon review of these comrents, it was determ ned that no significant changes to the renedy for Site 21, as it
was originally identified in the proposed plan, were necessary to satisfy public concerns.

13.0 RESULTS OF THE SI TE HAZARD ASSESSMENTS

Under an agreenent between the Navy and Ecol ogy, the Navy investigation seven other sites, in addition to the
two al ready proposed for action, because of their historical use. These sites are listed in Table 13-1. In
1992, site hazard assessments were perfornmed at these sites. The site hazard assessnents deterni ned whet her
there was sufficient contam nation to need further investigation or sone type of cleanup action at some or

all of the sites. On the basis of that assessnent, four of the seven sites required no further
acti on because contam nation was not found at |evels above regulatory criteria. These sites (Site 15, 19, 20,
22) pose no current or potential threats to human health or the environnent.

Based on the findings of the site hazard assessnents, soil was renoved at the other three sites. Sites 11
12, and 18. (See Table 13-1 for details regarding the soil renovals.) Soil confirmation sanples were taken
at each of the sites to determne that no soil contamination remained after the cleanup actions were taken
Goundwater at Site 11 (for total and dissol ved inorganics and ordnance conmpounds) and Site 12 (for total and
di ssol ved inorganics) will be nonitored for 1 year. Stormdrain sedinments at Site 18 will be nonitored when
reaccunul ation allows. The soil renovals at Sites 11, 12, and 18 elimnate the need for additional renedia
action, and nonitoring will be conducted to assure no nore contam nation exists at the sites. |If nonitoring
confirns that the sites are clean, no further action will be required. If contamination is detected, the
Navy, EPA, and Ecol ogy nay consider additional actions. The original plan at Site 11 was to performa
detailed investigation after the soil was renoved. Sanples taken at the site after the soil was renoved
showed that no additional contam nants were present in the remaining soil, naking the detailed investigation
unnecessary. Before the soil was renoved at the three sites, the Navy held a public neeting a comment period
for the renoval action

During the comrent period on the proposed plan, no comments were received on the proposed no further action
sites.
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APPENDI X A

RESPONSI VENESS SUMVARY
PORT HADLOCK DETACHVENT

Thi s responsi veness summary addresses coments received on the proposed plan for renmedial action at Port
Hadl ock Detachrent. Public comrents were subnitted to the Navy during the public comment period that opened
March 6, 1995, and closed April 7, 1995

During the open house and public reeting held March 21, 1995, at the Jefferson County library in Port

Hadl ock, Washi ngton, the proposed plan was expl ained, and public comrents were solicited. This

responsi veness sunmary addresses verbal and witten comments fromthe public and governnent agencies that
were submitted in four letters and three commrent forns or at the public neeting. Comments were divided into
three main categories: general, Site 10, and Site 21. Comments regarding Site 10 were subdivided into nine
categories: general, contam nants of concern, erosion protection, landfill cap, nonitoring, costs,

ef fectiveness, risk assessment, and different alternatives.

Verbal comments received at the public neeting were nmostly favorable to the proposed plan. Many of the
witten comments were al so favorable, with many questions about the actual renedial action and how it would
be acconplished. Even though one witten comment requested a new proposed plan, the Navy feels that the
community is generally supportive of the effort.

An information repository containing all the prinmary site docunents is located at the Jefferson County
Library in Port Hadl ock

GENERAL

Commrent 1: Wiy is the nmilitary cleaning up Indian Island when the mlitary can | eave toxics in the
envi ronnent ?

Response: In 1980 the Departnent of Defense established a programto study and clean up its sites where
subst ances were rel eased by past disposal practices. |f unhealthy amounts of substances are found, action is
taken to ensure the safety of the environnent and the public. For exanple, because unheal thy anmounts of
substances were detected at Sites 11 and 12 (forner amrunition disposal areas), and Site 18 (ol d Net Depot)
the source of contam nation was renmoved in 1994. At Site 10, unheal thy amounts of substances fromthe
landfill have been found, and a landfill cap and erosion protection will be constructed to prevent exposure
to humans and the environment.

Comment 2: As a new resident, | ampleased the Navy is taking responsibility for its actions
Response: Thank you for the conment.

Comrent 3: The proposed plan states that petrol eum products nay have been di sposed at sone of the sites.
Because the investigations were conducted under Federal |aws, which does not address petrol eum cont am nat ed
sites, | wonder whether petrol eum products were addressed

Response: Petrol eum products consi st of many chem cals that were addressed as part of the investigation
Site sanples were tested for petrol eum chenicals such as benzene, ethyl benzene, toluene, and zylene. The
State's program the Mddel Toxic Control Act, does address petrol eum products. The Navy cl eans up petrol eum
only contam nated sites under the State program

Comrent 4: How is bilge water handled at Indian Island? Can the Navy al so accept simlar water fromthe
public as a public service?

Response: Bilge water is collected from Navy ships and transported off the island for treatnent. The Navy
cannot accept bilge water fromthe public, as the treatnent processee the Navy uses is specific to the Navy's
bi | ge wat er contam nants.

Comment 5: | amnot conpletely convinced that the groundwater between |Indian and Marrowstone |slands do not
commi ngl e.

Response: A study of the Marrowstrone aquifer was recently conducted in response to a petition fromthe

Mar rowst one | sl and Community Associ ation to designated Marrowstone Island as a Sole Source Aquifer. As part
of proposing the Sol e Source designation, EPA issue Support Docunent for Sol e Source Aquifer Designation of
Mar rowst one |sland and Aquifer System That study determined that the Marrowstone Island aquifer systemis
confined to Marrowstone |Island and is separated fromother aquifers. GCeological details used in deternining



the sol e source designation can be found in the above referenced docunent. A copy of this docunent will be
placed in the information repository.

Comrent 6: The proposed plan does not discuss the ultinmate use of weapons stored on the island or the effect
on peopl e should a breach in the weapon storage area cause a catastrophe.

Response: That is correct. The proposed plan addresses the sites on the island that are or could be
contami nated as a result of past practices at those sites. Port Hadl ock stores conventional explosive
material which are stored in bunkers designed to |limt danage caused by an explosion to Indian Island. For
nore informati on on the mssion of Port Hadl ock Detachnent, please call Gegg Conner, the Environnental
Departnent Head, at (360) 396-5363.

Comrent 7: The proposed plan does not discuss the archeol ogi cal significance of artifacts or areas on the
i sl and.

Response: Archaeol ogical information on Indian Island is included in a report entitled, Archaeol ogical
Resour ce Assessment of Naval Warfare Engineering Station Properties, and can be obtai ned by contacti ng Sandy
Kei nhol z at (360) 396-0012. Al attenpts possible to preserve archaeol ogi cal significant areas have been
made. An archeol ogi st has been and will be on site whenever any soils are disturbed in archeol ogi cal areas.
The archeol ogi cal resources on the island are inportant and the protection of themcoul d have been noted in
the proposed plan. An archeol ogical protection plan is being devel oped for the work at Site 10, with the
States H storic Preservation Oficer, and will be available in the repositories before any significant
construction begins.

Comment 8: No sedinent or surface water was sanpled near the shore at Site 11(Wal an Poi nt Ordnance Di sposal
Area), Site 12 (Giffin Street Ordnance Disposal Area), or Site 18 (O d Net Depot). Bioassays and sedi nent
sanpl i ng should be conducted at the sites to deternine whether contam nants mgrated fromthe sites,
potentially affecting aquatic resources.

Response: During the soil renoval at Sites 11 and 12, soil sanples were taken outside the areas renoved,
both to the sides and underneath. These soil sanple results confirmed that no contam nants remain at the
site. The lack of contamnants in the soil suggests that contam nation has not noved farther off site and
into the aquatic environnent. Al so, the Site Hazard Assessnent originally performed on these sites indicated
very localized contam nation. The renoval actions were extended to renove the physical hazards posed by
unexpl oded ordnance. Bioassays and sedi nent sanpling do not seemto be required. Quarterly groundwater
sanpling is being acconplished to confirmthat contam nants are not noving off site at Sites 11 and 12.

The Site Hazard Assessnent for Site 18 al so found very localized contamnation in extrenely low |levels. The
contami nate which we were concerned with, Benzo (a) pyrene, is a product of inconplete conbustion of organic
material, such as wood or charcoal. The Navy has no records of industrial burning being done at the site.
The site was used for submarine net nai ntenance and preservation with a conpound called cosnoline. Therefore,
we suspect that the contam nate cane fromother sources and was contained in the pot renoved. No other
sanpling in the area showed any conpounds at |evels of concern. The stormdrain where soils were renoved at
Site 18 will be resanpl ed when enough soils accurmul ate fromrunoff to confirmthat the source was |ocalized.
Al so, the beach area where the stormdrain enpties is an area with a trenmendous anount of wave action and no
significant shellfish beds, so concern is |ow for possible sedinment of shellfish contam nation.

SI TE 10
Cener al

Comment 9: The Department of Natural Resources (DNR) wants to protect state-owned aquatic |ands from
contam nation. DNR supports efforts to cleanup the Site 10l andfill.

Response: Thank you for your conment.

Comrent 10: The National Cceanic and Atnospheric Administration (NOAA) agrees that the information in the
proposed plan and supporting docunents does not denonstrate a severe degree of environmental risk at the Port
Hadl ock facility. However, because NQOAA trust resources are so rich and diverse at this |ocation, NOAA
believes that a very protective approach to environmental protection is required at the site. NOAA supports
t he proposed action.

Response: Thank you for your conmment.

Comrent 11: What is the estimated schedul e for cleanup activities?



Response: The start of cleanup activities is scheduled to begin in Spring of 1996 and end in Fall of 1996.

Cont am nants of Concern

Comrent 12: Concentrations of several nmetals in soil were above average concentrations in the earth's crust.
These metal s shoul d be consi dered contam nants of concern.

Response: Above-average netal concentrations in the soil are not necessarily harnful. Many netals such as
cadmi um iron, nanganese, and zinc are naturally present in the soil in the Puget Sound Region at
concentrations that are above the average found in the earth's crust. Metal concentrations in soil result
fromthe parent material fromwhich the soil originated and the weathering process that forned the soil.
Parent material of the Puget Sound Regi on contained netals at above average concentrations in the earth's
crust. Metal concentrations in soil were c6npared to the nmost stringent regulatory criteria for soil to
identify contanminants of concern. Wen the regulatory level was |ower than the natural background |evel, the
natural background concentration was used. As part of a state-w de study by the Department of Ecol ogy,

natural background concentrations were established by collecting and anal yzi ng sanples that were not affected
by human activity. Al so, the Renedial Investigation at Sites 10 and 21 established island w de background
soil levels using Washington State's statistical guidance to calculate the |evels.

Comrent 13: The proposed plan stated that no contaninants of concern were found in marine sedi ment, posing
no risk to aquatic organisns. The Washington State Sedinent Quality Standards (the val ue above which
toxicity would al ways be predicted) were used to determ ne whet her contam nants of concern were in the
sedinents. To be nore protective of aquatic resources, sedinent conparisons to ER L screening guidelines
show that arsenic, chromum nickel, DDD, DDE, and DDT and are considered contam nants of concern by NOAA

Response: Arsenic, cadm umnickel, DDD, DDE, and DDT will be included on the |ist of chem cal anal yses used
to nonitor groundwater, sedinment, and shellfish post construction, and will be evaluated to determ ne the
effectiveness of the renedial effort. The Washington State Sedinent Quality Standards are used consistently
at clean-up sites in Washington State. These |levels were established to be protective of aquatic resources
and were promul gated under Washington State Law

Erosion Protection

Comment 14: How nuch soil and landfill debris will be excavated fromthe shoreline of Site 10 and deposited
in the upland area of the landfill? It is our [Sierra dub] understanding that a wind and wave survey is
under way to hel p determ ne how much needs to be excavated. Are there any drunms in the landfill that nmay

rupture during excavation?

Response: As estimated in the feasibility study, approximately 3,600 tons of excavated landfill debris may
be placed on the upland area of the landfill before the landfill cap is constructed. A wind and wave survey
report was conpleted in Spring 1995. Because landfills contain a variety of nmaterial, druns may be found
during excavation. However, if a drumis found, precautions will be taken to keep the drumintact.

Equi prrent will be on hand to contain and clean up a spill should a rupture occur. A copy of the Wnd and
Wave anal yses will be available in the repository before significant construction begins.

Comrent 15: DNR prefers removing landfill naterial to create a gradual beach sl ope rather than place clean
fill in existing intertidal areas. However, care nust be taken to ensure that removing landfill naterial
does not spread contam nants. The softbank erosion control action should be carefully nonitored to allow for
corrective action in the event it fails to neet renedial action objectives.

Response: The Navy is currently working on the erosion protection design and i ntends to discuss the draft
design with the Restoration Advisory Board. Care will be taken to prevent the spread of contam nation during
construction. An Environnental Protection Plan will be produced and followed, indicating the techniques to
be used to prevent the rel ease of substances during construction. A copy of these plans will be available in
the repository before construction begins in 1996. An Operation and Mi ntenance Plan will al so be produced
and followed with contingency plans for possible wall failure, as well as a monitoring programfor the walls
integrity. This plan will also be available in the repository when it is conplete. Al so, a Sanpling and
Anal yses Plan will be produced and fol |l owed outlining the Performance Sanpling to be done on sedinents,

shel I fish, and groundwater. This plan will also be available in the repository when conpl ete.

Landfill Cap

Comrent 16: How far will the landfill cap extend southeast toward the incinerator? WIl the groundwater from
under the incinerator still flow through the landfill?

Response: The landfill cap will extend to the base of the bluff below the incinerator. The hori zontal

di stance fromthe incinerator to the base of the bluff is approximately 40 feet. It is true that the



groundwat er under the incinerator will flow through the landfill. However, there is no buried nmaterial under
the incinerator that will add contam nants to groundwater. The main purpose of the cap is to cover buried
material so that rainwater cannot wash contami nants fromthe naterial down to the groundwater.

Comrent 17: The landfill cap design should neet Ecol ogy's M ninmal Functional Standards and prevent the
| eachi ng of contam nants into the marine environment by infiltration.

Response: The cap design will meet Ecology's Mnimal Functional Standards.

Commrent 18: The renedial action will only reduce rai nwater seepage and erosion. |f chemcals are below the
water table, then a cap will have no effect. Also, a cap will not protect against the horizontal mgration
of cont ani nated groundwat er.

Response: The Navy and regul atory agenci es believe that the main pathways of contani nant novenent to the
mari ne environnent are the di scharge of contam nated groundwater from rai nwater seeping through the buried
landfill and erosion of the landfill along the shoreline. The anobunt of contam nation that nay conme from
nmateri al bel ow the water table fromthe horizontal novenent of groundwater should be very mnor. It is
assuned this naterial has been below the water table for at |east 20 years.

Moni t ori ng

Comrent 19: WII shellfish testing be done along the entire west side of Marrowstone Island? |f not, why
not? How long will the shellfish near Site 10 be tested? Wat is the cost of testing one shellfish sanple
for the chenicals of concern?

Response: Shellfish nmonitoring is planned prinarily near the Site 10 area and not along the entire west side
of Marrowstone Island. The areas chosen are closest to the landfill, so would be nost effected by the
mgration of contamnated fromthe landfill. Contaminants fromthe landfill would becone too diluted to
detect in the nmarine environment near Marrowstone |Island. The Navy sanpl ed al ong Marrowstone |Island during
the Remedial Investigation at Site 10. For information regarding the results, please see the Renedial
Investigation in the information repository. The shellfish will be tested until it is determned that the
shellfish are safe to eat. The Navy will work with the Departnent of Health, regul atory agencies and Tri bal
representatives to determ ne when the Shellfish are safe to eat. One shellfish sanple costs about $2,000 for
chem cal anal yses, plus cost of the sanpling effort.

Comment 20: More testing needs to be done to determ ne how far and how qui ckly contami nants of concern
mgrate fromthe landfill. Goundwater and shellfish nonitoring should occur after renedial action to
eval uate the effectiveness of the cap and restoration of shellfish resources. The cap and shoreline
protection should al so be nonitored.

Response: For further information of the testing already acconplished and the migration of contam nates from
the landfill, please refer to the Renedial Investigation of Sites 10 and 21 avail able at the repository.

Al so, the Navy is perform ng groundwater nonitoring for one year before construction begins to try and
establish a better baseline of off site mgration. Sanples will be taken using state of the art techniques
devel oped by Ecol ogy. Two rounds of sanpling have been taken and are being evaluated. A report of these
findings can be found in the repository when the sanpling is conplete.

As part of the post construction monitoring program shellfish and sediment will be sanpled at 12 stations,
four at each of three beaches adjacent to Site 10. Al so, groundwater discharging off site will be sanpled
quarterly. Monitoring results will help confirmthe effectiveness of the cleanup.

The cap and erosion protection will be inspected each year and after nmjor stormevents. A so, general
mai ntenance will be perforned on the cap and seawal | .

Comrent 21: NOAA recommends monitoring for offshore transport of contami nation during the construction of
the cap and erosion protection.

Response: Care will be taken to prevent the spread of contam nation during construction. An Environnental
Protection Plan will be produced and followed, indicating the techniques to be used to prevent the rel ease of
subst ances during construction. A copy of this plan will be available in the repository before construction
begins in 1996. Filter fabrics will be used along the shoreline to reduce the chance of offsite transport.
The actual construction that may rel ease contaninates will be done in a short period of time. It will be
acconplished at lowtide. Only small portions of the shore will be disturbed at any one time. No
stockpiling will be done on the beach. A so, visual nethods will be used to check for possible offsite
erosion. The first nonitoring event after the construction of the cap will be done soon after construction,
and will confirmthe effectiveness of measures used to prevent offshore transport during construction.

(O hers were concerned with simlar issues. Please see Responses to Comments 15 and 20.)



Cost s

Comment 22: |In Table 4 of the proposed plan, Alternative 1 (no action) should be evaluated, and the costs
for Alternative 3 (erosion protection) and Alternative 4 (cap and erosion protection) should be "poor" rather
than "“fair."

Response: Alternative 1 was not eval uated because it did not neet any cl eanup objective for the site. In
other words, it did not neet the criteria of protecting human health and the environnment. Although the
term nol ogy is sonmewhat subjective, the Navy and the regul atory agencies believe the costs are fair when
conpared to the alternatives, and are fair based on the benefit that will be achieved. Additionally, these
costs are conparable to the cost of cleanup actions at other Superfund sites with relatively the sane hunman
heal th ri sks.

Ef f ectiveness

Comment 23: If contami nation in groundwater or shellfish shows no i nprovenent, then other actions (punping
and treating groundwater or underground containment wall) nmay be necessary. The Record of Decision should
i nclude contingencies for further actions, if cleanup objectives are not net.

Response: Construction of a landfill cap and erosion protection will protect the environnent. It is
unlikely that contam nant concentrations will increase. However, if they do increase, then the Navy and
regul atory agencies will evaluate the need for further action. Punping and treating groundwater and an
under ground contai nment wall were elimnated in the feasibility study because of technical problens.

Seawat er woul d be very difficult to treat and discharge if punping and treating were conducted. A horizontal
geol ogi ¢ bed has not been identified at the site that would be sufficient to anchor a containnent wall. It
is required by law that the effectiveness of the renedial action be evaluated after 5 years. Additiona
remedi al actions will require public comrents and reopening of the Record of Decision. Please see a related
response to Conmment 15

R sk Assessnent

Comment 24: What does a hazard i ndex of 3.9 nean?

Response: A hazard index neasures noncancer health effects. It is expressed as a nunber. A hazard index of
1.0 or greater indicates a potential for an adverse effect and is generally considered an unacceptabl e risk
according to EPA's R sk Assessment Qui dance Manual

Comrent 25: The only (marginal) risk above EPA guidelines at Site 10 is ingesting shellfish. Yet the
exposure assunption of eating over a quarter pound per day, 350 days per year, for 30 years is not very
conservative; it is ridiculous. Consultation with the tribes on eating shellfish does not necessary nake
these nunbers valid. A conservative, yet realistic, ingestion assunption would probably yield no
unaccept abl e risk, and no action would be appropriate for Site 10. Increnental risks fromSite 10 do no
justify action.

Response: The shellfish beds near Site 10 are a val uabl e resource, some of the nost prolific beds in Puget
Sound, according to the Departnment of Fish and Wldlife. It is inportant to give special consideration to
this area. The Navy and regul atory agencies agreed to use the stated exposure assunption to account for the
segnent of the popul ation that nost depends on shellfishing in the area: Native American subsistence
shel I fishers. Although only eating shellfish poses a risk, cleanup actions will help satisfy the four

cl eanup objectives: (1) pronbte restoration of the shellfish beds, (2) reduce the potential for chemcals in
soil to be carried into groundwater or to the narine environnent, (3) prevent people fromcomnng in contact
with soil containing contam nants of concern, and (4) protect narine |life and other aninals that may prey on
marine life by conplying with water quality standards for marine surface waters. A so, simlar nunbers have
been used as consunption rates of shellfish at other Naval installations in the Puget Sound area

Comrent 26: Some of the chemicals contributing to risk in shellfish were also found at a background
location; therefore, Site 10 may not be the source of sonme of the chemcals in shellfish. The purpose of the
ri sk assessnent is to determne increnental risks caused by the site. Mre background sanpl es shoul d be
collected to get a better idea of the true background. The Navy shoul d denonstrate that the risk is a result
of contamination fromSite 10 before conducting renmedi al action

Response: Substances found in the soils of the landfill were also found, albeit at low levels, in sedinents
and shellfish. For exanple, DDT was detected in soils, sedinments, groundwater and tissue at Site 10, but it
was not detected in the background sanple. Al though not conclusive, this indicates that substances are
transporting off site, and that these substances contribute to the risk fromeating the shellfish. The Navy
and regul atory agenci es agreed to collect a background sanpl e (which consisted of about 30 shellfish) from
one location. This location is representative of background for shellfish



The chemicals causing the "nost" risk are not the sane in the landfill sanples as they are in the background
sanples. An exanple is the substance copper. Copper is a naturally occurring element and was found in al
nedi a sanpl ed. However, the levels found in the offsite shellfish were enough to add to the risk factor of
eating the shellfish. The levels found in the reference station shellfish were not enough to add to the risk
factor of eating the reference station shellfish. |f background risk is subtracted fromthe site risk, then
the remaining incremental risks are still unacceptable. The Hazard Index would be 1.7, and the cancer risk
woul d be 1.8 in 10, 000

Comment 27: The cl eanup objective of preventing people fromcontacting soil containing contam nants of
concern does not nake sense because no unacceptable risks were found for soil

Response: The Navy nust follow both federal and Washington State requirements. Federal requirenents are
based primarily on results of a site-specific risk assessment. State requirements are primarily based on
speci fic nunbers (called cleanup | evels) devel oped for specific contanm nates. There are times when the risk
from substances found on site may be in a range that is acceptabl e under federal guidelines, but the
concentration nmay not neet the state's cleanup | evel guidelines. That is what happened at this site for
soils. If a contaminant is found above the state cleanup levels, then the state considers that there is a
risk.

Dfferent Alternatives

Comrent 28: Alternative 3 (soft bank erosion protection) may provide enough protection, and it is |less
expensive. Al so, the Navy has not shown that the noney used for Alternative 4 (2.44 mllion) would provide
any benefits.

Response: Alternative 3 does not address groundwater contamination. Alternative 4 (the landfill cap and
erosion protection) is the chosen cleanup alternative because it provides nore environnmental protection and

nore rapidly restores the shellfish beds.

Comrent 29: | do not understand why Alternative 1 (no action) is considered. |t does not protect hunan
heal th or the environment

Response: Federal guidelines require consideration of the no-action alternative as a baseline eval uating
alternatives.

SITE 21
Comrent 30: The Twanoh Goup, Sierra Club agrees with the proposed plan for Site 21

Response: Thank you for the comment.



