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

Qperable Unit A
Puget Sound Naval Shi pyard
Bremerton, Kitsap county, Washi ngton

STATEMENT COF PURPGCSE

Thi s deci si on docunment presents the selected renedial action for Cperable Unit A at Puget Sound Naval

Shi pyard (PSNS), which was devel oped in accordance w th the Conprehensive Environnental Response,
Conpensation, and Liability Act of 1980, as anended by the Superfund Arendnents and Reaut horization Act of
1986, and, to the extent practicable, the National G| and Hazardous Substances Pol |l ution Contingency Pl an.
This decision is based on the adm nistrative record for these sites.

The | ead agency for this decision is the U S. Navy (Navy). The U S. Environmental Protection Agency (EPA)
approves of this decision and, along with the Washington State Departnent of Ecol ogy (Ecol ogy), has
participated in the site investigation process, the evaluation of alternatives for remedial actions, and the
sel ection of the remedy. Ecology concurs with the sel ected renedy.

ASSESSMENT OF THE SI TE

Actual or threatened rel eases of hazardous substances from Operable Unit A (QU A), 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 Operable Unit A at PSNS address the potential chem cal exposures and
associ ated risks to human health and the environment by providing for capping, erosion protection,
institutional controls, nonitoring of groundwater, and habitat enhancenents. This action will reduce the
exposure of humans and biota to contam nation. The najor conmponents of the renedial action for QU A are
listed bel ow.

. Upgrade the pavenent cap by application of new asphalt and a surface seal ant over Zone Il of
the site (approximately 3.7 acres).

. Install approximately 1,400 linear feet of erosion protection along the perineter of Zone I1I.

. Inpl enent institutional controls that include access restrictions, restrictions on residential
use, restrictions on fish and shel 1fi sh harvesting, and a Bremerton Naval Conpl ex-w de soil
managenent pl an.

. Address the requirenents for continued operation, inspection, and maintenance of the pavenent
cap and erosion protection. The Navy, Ecol ogy, and the EPA wi |l address these requirenents,
which will be consistent with a soil nmanagenent plan and a facility-w de petrol eum cl eanup
program for the Brenmerton Naval Conpl ex.

. Make enhancenents to terrestrial and mari ne habitats.

. Conduct a groundwater monitoring programto sanple and anal yze groundwater for an initial
nonitoring period of 5 years to deternmine the trends of specified chemicals in groundwater.
This nonitoring programmay require the construction of additional nmonitoring wells. A review
of renedial nmeasures will be undertaken at |east every 5 years fromthe conclusion of the
initial nonitoring period.

. Devel op a nonitoring programfor the above el enents of the renedial action to assess their
ongoi ng ef f ecti veness.

If future | and use changes or the Navy relinqui shes ownership of the site, Ecol ogy and EPA nust be notifi ed.
Provisions will be nade for covenants and deed restrictions for continued operation, naintenance, and
monitoring of the selected remedy, for |land use restrictions, use of groundwater, and to nmanage excavati on.
Potential renmedies to address marine resources offshore of QU Awill be detailed in the ROD for Operable Unit
B. |If there are additional neasures required, those nmeasures and any additional required nonitoring will be
defined in the ROD for Qperable Unit B.



STATUTCRY DETERM NATI ONS

The sel ected renedial actions protect human health and the environnment, conply with federal and state
requirenents that are legally applicable or rel evant and appropriate to the renedial actions, and are
cost-effective. Because treatnment of the principal contam nation source was found to be inpractical, the
remedi es do not satisfy the statutory preference for treatment as a principal elenent.

Because these renedies will result in hazardous substances remai ni ng above health-based | evels at the site, a
review will be conducted within 5 years after the renedial action comrences (and at 5-year intervals

thereafter) to ensure that the renedi es continue to provi de adequate protecti on of human health and the
envi ronnent .

Signature sheet for the PSNS Operable Unit A Record of Decision between the U S. Navy, the Washington State
Department of Ecology, and the U S. Environmental Protection Agency.
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Si gnature sheet for the PSNS Qperable Unit A Record of Decision between the U S. Navy, the Washington State
Departnment of Ecol ogy, and the U S. Environnmental Protection Agency.
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Si gnature sheet for the PSNS Operable Unit A Record of Decision between the U S. Navy, the Washington State
Department of Ecology, and the U S. Environnmental 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 G| and Hazardous Substances Pollution Contingency Pl an
(NCP), the U.S. Navy (Navy) is addressing environmental contam nation at Puget Sound Naval Shipyard (PSNS)
Operable Unit (QU) A by undertaking remedial action. The selected renedial action has the concurrence of the
Washi ngton State Department of Ecol ogy (Ecol ogy) and the approval of the U S. Environnental Protection Agency
(EPA) and is responsive to the expressed concerns of the public. This Record of Decision (ROD) is intended
to fulfill the state and federal requirenents for a cleanup action plan. The selected renedial actions wll
comply with applicable or rel evant and appropriate requirenents (ARARs) pronul gated by Ecol ogy, EPA and
other state and federal agencies.

2.0 SITE NAME, LOCATIQN, DESCRI PTION, AND H STCRY

QU Ais located within the Brenmerton Naval Conpl ex (which includes PSNS, the Fleet and Industrial Supply
Center, and associated tenants), along the shoreline of Sinclair Inlet in Bremerton, Washington (Figure 2-1).
QU Ais nostly surrounded by fencing and is regularly patrolled by base security. The Navy designated the
Brenerton Naval Conplex in 1891. The first drydock was conpleted in 1896, and mlitary and i ndustria
support activities have continued fromthat tine to the present. Prior to the establishnent of regul ations
governi ng waste di sposal, some wastes used at the shipyard were disposed of or used as fill naterial, a
practice considered acceptable at the tine. The site now conprises parking areas for visitors, nava
personnel, and shi pyard workers.

QU A is one of four operable units of the Brenerton Naval Conmplex (A, B, C and NSC). QU A enconpasses
approximately 12 acres of filled land that was created over tine starting in the 1940s. QU A fornerly
included 27 acres of intertidal and subtidal areas adjacent to the filled areas. These marine areas were
included with other portions of the shipyard in QU B to address chemical levels in the narine environnent as
a whole. The entire site is bounded on the north and west by State H ghway 304, on the east by Mdyworing G
and on the south by Sinclair Inlet. The terrestrial portion of the site is bounded by a steep (angle of
repose) 10- to 15-foot riprap enbanknent, with an average top elevation of 10 feet above mean sea |eve
(rmsl). Although marine portions of the site were investigated during the remedial investigation (R) and
feasibility study (FS), remedial alternatives for marine resources will be addressed as part of the renedia
actions at QU B. If the Rl activities at QU B indicate a need for further action at QU A to protect narine
resources, those actions (if any) will be defined in the QU B ROD.

During the RI/FS, the site was divided into three zones (Figure 2-2):
. Zone |, the Charl eston Beach parking | ot
. Zone 11, U.S.S. Mssouri parking lot (and former helicopter pad)
. Zone 111, the upland parking | ot between the railroad tracks and State H ghway 304

These zones differ on the basis of site history, ownership, and degree and type of site contam nation. Zones

I and Il were created fromfilling operations between 1946 and the early 1970s. Fill included dredge spoils,
spent sandbl ast grit, construction debris, and industrial wastes. During the RI/FS, the major portion of
contam nation was docunented in Zone Il1. Consequently, the renedy will focus primarily on this portion of

the site, although the RCD addresses the entirety of QU A

<I M5 SRC 97046D>
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Zone |

The Charl eston Beach parking | ot was expanded to its current size between 1946 and 1956. Presumably the fil
used for this purpose was the sane naterial used for the helicopter pad. No hazardous waste di sposal
activities in Zone | have been identified; however, industrial activities, including a former coal bunker and
fuel |oading docks, occupied portions of the site in the past (Figure 2-2).

Zone |

Most of the disposal of what is now known as hazardous waste at QU A occurred within the confines of Zone I1
Fill was added to Zone || between 1946 and the early 1970s. A helicopter pad was constructed in the center

portion of this zone in the early 1960s. The entire Mssouri Gate parking lot in Zone Il was paved in 1995.
Before this, the gravel parking surface was occasionally covered with oil to reduce dust generation. Between



1963 and 1972, approxi mately 30,000 gallons of liquid wastes were disposed of in unlined pits that ultinately
enptied into Sinclair Inlet. Starting in the md-1950s, 6,000 to 8,000 tons per year of copper slag grit
were used for sandblasting at PSNS. Sone of this material, as well as dredge spoils from Drydock 6, was
evidently placed in Zone Il as fill. Add Navy drawi ngs also indicate that burn pits existed in Zone Il in the
past (U.S. Navy 1986). These past disposal areas are shown in Figure 2-2.

Zone |11

Zone 111 is the upland parking lot, which is situated between the existing railroad tracks and State H ghway
304. This area represents the 1946-era shoreline. Before this area was converted to a parking lot in the
m d- 1980s, six railroad tracks (rather than the current three) were located at the site. No docunented
record of disposal activities exists for this portion of QU A

3.0 SITE ENFORCEMENT ACTI VI TI ES

In response to the requirenents of CERCLA, the U S. Department of Defense (DoD)established the Installation
Restoration (IR) program The Navy, in turn established a Navy IR programto neet the requirenents of CERCLA
and the DoD IR program Responsibility for the inplenentation and adm nistration of the IR programis
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 NW has responsibility
for investigations at PSNS and other naval installations in the Pacific Northwest and Al aska.

In 1983, the Navy conducted an initial assessnent study (l1AS) to investigate the possibility of contanination
at sites at PSNS (NEESA 1983). From 1990 to 1991, the Navy performed a site investigation (SI) of the
Brenerton Naval Conplex. The Sl report concluded that no i nmedi ate renpval actions were necessary for the
protection of human health and the environment, but that further investigation was warranted (URS 1992b). In
1992, the Navy prepared project nanagenent plans for an RI/FS at QU A (URS 1992a).

Representatives of the Agency for Toxic Substances and Di sease Registry (ATSDR) investigated all of the
National Priorities List (NPL) sites of the PSNS conplex to devel op a human health assessnent. ATSDR s draft
report indicated no i mrediate concerns related to QU A, a conclusion that is consistent with the Sl.

As the RI/FS work progressed, Ecology, EPA, and the Navy began working together to investigate possible
contami nation frompast practices at QU A In June of 1994, PSNS was listed on the NPL, a federal list of
contam nated sites. Preceding the listing on the NPL, Ecology had i ssued Enforcenent Order No. DE 92 TG 112
on May 15, 1992, requiring PSNS to conplete a renmedial investigation/feasibility study and draft cleanup plan
for the site. RI/FS activities were initiated by EPA at the site in 1992 with the publication of the draft
Rl work plans. RI/FS activities have been ongoing at QU A since that tinme.

In the absence of a Federal Facilities Agreement at this site, the Navy, EPA, and Ecology will negotiate an
I nteragency Agreenent (IAG within 180 days of the signing of this ROD. The IAGw || provide the |egal
framework in accordance with Section 120(e) of CERCLA for the expeditious conpletion of the renedial
activities. QU Ais not currently the subject of Resource Conservation and Recovery Act (RCRA) regul atory
authorities.

I'n August and Cctober 1995, the final Rl and FS reports for QU A were conpl eted (URS 1995a, 1995b). The
purpose of the RI/FS was to characterize the site, determne the nature and extent of contami nation, assess
human and ecol ogi cal risks, and evaluate renedial alternatives. A proposed plan addressing the Navy's
preference for renedial actions was published for public comrent in May 1996 (URS 1996b). Additi onal
docunents prepared to support the proposed plan were the treatability study report (Foster \Weel er 1996) and
the groundwater nodeling report (URS 1996a).

4.0 COVMUNITY RELATI ONS

Federal and state requirenents for public participation include providing the proposed plan to the public.
The Navy al so involved the comunity by having open houses, public nmeetings, a Technical Review Committee
(TRO), and a Restoration Advisory Board (RAB). Fact sheets were distributed to the surrounding residents to
keep them updated on the status of environmental cleanup projects at PSNS. The proposed plan, which included
the action selected for QU Ain this ROD, and the RI/FS were provided to the public on May 7, 1996. An open
house and public neeting were held at the Washington Miutual Building in Brenerton on May 28, 1996, during

whi ch representatives fromthe Navy, Ecology, and the EPA answered questions about the site and the renedial
al ternatives under consideration. The public comrent period was fromMay 7 to June 15, 1996. Twenty-five
comrents on the plan were received. The responsiveness summary, which includes responses to comments, is
included in this RCD as Appendi x A



The decision for renedial action described in this RODis based on the adm nistrative record for the site
The prinmary documents pertaining to this investigation can be reviewed at the follow ng | ocations:

Central Library
1301 Syl van Vay
Bremerton, Washi ngton
(360) 377-7601

Downt own Branch Library
612 Fifth Avenue
Bremerton, Washi ngton
(360) 377-3955

Port O chard Branch Library
87 Sidney Avenue

Port O chard, Washington
(360) 876-2224

The official collection of all site-related docunents is contained in the admnistrative record for PSNS
Rel at ed docunents have been avail able since the results of the I AS were published (NEESA 1983). The public
is welcome to review the administrative record by appointment at the follow ng | ocation

Engi neering Field Activity, Northwest
Naval Facilities Engineering Command
19917 Seventh Avenue N E

Poul sho, Washi ngt on 98370

(360) 396- 0298

A di al ogue has been established anong t he stakehol ders, which include citizens living near the site, other
interested organi zati ons, the Navy, Ecology, and the EPA. The actions taken to satisfy the statutory
requirenents al so provided a forumfor citizen involvenent and input to the proposed plan and the ROD,
including the foll ow ng:

. Creation of a comunity relations plan/public participation plan in October 1992 (URS 1992c)
and revision by PSNS in April of 1994,

. Mai | ing fact sheets periodically and nailing newsletters on a trinester basis to approxi mately
1,400 interested individuals on an established mailing list. The list includes nearby
residents, comunity nmenbers, news nedia, regulatory agencies, elected representatives, triba
menbers, and special interest groups.

. TRC neetings with representatives fromthe public and governnental entities, including the EPA,
Ecol ogy, the Departnent of Fish and Wldlife, the Sierra dub, and the Suquam sh Tribe. The
TRC was established in 1991 and was replaced by the RAB in 1994.

. Public neetings and open houses held in 1994, 1995, and 1996 to informcitizens about the
ongoi hg environnental investigations at PSNS

. Newspaper advertisenents for the open houses and public neetings.

. A public neeting and open house on May 28, 1996, to present the preferred renedial actions and
the findings of the investigations and to receive comments on the proposed plan. Twenty-six
peopl e attended the open house and 20 people attended the public neeting. A public conment
period was held on the proposed plan for QU A from My 7 to June 15, 1996

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 DoD was directed to establish
RABs in lieu of TRCs. In 1994, PSNS established a RAB for the foll ow ng purposes:

. To act as a forumfor nonthly discussions and exchange of informati on between the Navy,
regul atory agencies, and the community regarding environmental restoration topics. The RABis
part of a process that addresses community concerns and issues during the cleanup process.

. To provide 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 releases at the installation. However, the RAB itself does not serve as a
deci si on nmaki ng body.



. To serve as an outgrowth of the TRC concept by providing a nore conprehensive forumfor
di scussing environnmental cleanup issues and by serving as a mechani smfor RAB nenbers to give
advi ce as individual s.

. To neet nonthly under citizen co-chairpersons, elected by citizen RAB nenbers.

The RAB nenbers consist of civic, private, tribal, |ocal government, and environnental activities groups, as
wel |l as representatives fromthe Navy and regul atory agenci es.

5.0 SCOPE AND ROLE OF RESPONSE ACTIONS WTHI N SI TE STRATEGY

QU Ais one of four operable units at the Bremerton Naval Conplex. The operable units (A B, C and NSC
were organi zed on the basis of Navy command structure, geographic |ocation, site history, and suspected
contanmination. Separate RIs are being conducted for QU A B, and NSC at the Brenerton Conplex. The draft
Rl report for QU B is scheduled to be released and the ROD for QU NSC i s expected to be conpleted in the fall
of 1996. Because the significant contamnation at QU Cis linited to petroleumin soil and groundwater, a
formal R is not being perforned at this site. Instead, this operable unit has been the subject of alimted
field investigation and pilot treatability test involving steaminjection.

This ROD addresses QU A at PSNS. QU A originally included narine sedinents, but these nedia were
subsequently included in QU B so that the marine environment at PSNS woul d be addressed as a whole. Results
of marine sedinent and biota sanpling near QU A will be described in the QU B ROD in order to determne if
terrestrial portions of QU A represent sources of contamination to the narine environment. Wrk at QU B wil |
address marine sediments in Sinclair Inlet.

Puget Sound Naval Shipyard has prepared a H storical Radiological Assessnment (HRA) for the Brenerton Naval
Conpl ex to determ ne whether past work with radi oactive materials at the conplex could present a risk to
human health or the environnent. Policies for preventing environnental contam nation, historical records of
potential releases to the environnment, and results of ongoing environnental sanpling were reviewed in
preparation of the HRA. No evi dence of any radionuclides above background | evels was found by the Navy at QU
A during this evaluation; however, the EPAis still reviewing a portion of the HRA. As a matter of comty,

at the request of Washington State and EPA Region 10, the shipyard will performlinmted soil and groundwater
sanpling to confirmthe conclusions of the HRA

The cl eanup action for QU A is being undertaken to acconplish several objectives:

. Linmt exposure to contam nated soils and shellfish

. Reduce the erosion of contaminated fill at the perimeter of the site into Sinclair Inlet

. Reduce chem cal flux rates in groundwater to protect marine resources

. Enhance terrestrial and marine habitat, since these goals can be acconplished concurrently with

the upgradi ng of the existing riprap
6.0 SUWHARY OF SI TE CHARACTERI STI CS
This section summarizes regi onal characteristics and site conditions, including discussions of the ecol ogi cal
setting, climate, surface water patterns, geology, and hydrogeol ogy, as well as the nature and extent of
chem cal s of concern at QU A

6.1 ECOLOG CAL SETTI NG

6.1.1 Reqgional Flora

There are two nain types of vegetation in and around the area: terrestrial and narine. The naval conplex is
situated within the terrestrial zone of western hem ock (Tsuga heterophylla). If major land alteration had
not occurred, the naval conplex woul d have been typical of this zone, which contains some of the densest
forest in the continental United States.

The marine flora consist largely of sea |lettuce (Uva |actuca), popweed (Fucus distichus), and various al gae.
The predom nant species is eelgrass (Zostera nmarina), which lends itself well to the shallow, sandy
intertidal sedinents and noderate currents. Eelgrass reduces turbidity, stabilizes sedinments, and alters
wave action.



6.1.2 Site Flora

Al t hough the naval conpl ex has areas of vegetation interspersed among the industrial areas, no endemc
vegetation is present in the QU A study area. Except for a few unpaved bermed areas reserved for

| andscapi ng, the parking areas are paved. A small area (ca. 0.5 acre) just southwest of the Charleston Beach
parking | ot (Charleston Beach proper) is unpaved (Figure 2-2).

6.1.3 Reqgional Fauna

The terrestrial wildlife in the area includes deer, black bear, lynx, fox, coyote, a large variety of birds,
smal | rodents, reptiles, and anphi bians. The year-round bird popul ation includes Stellar's jay, starling
flicker, crow, black-capped chickadee, robin, golden-crowned kinglet, evening grosbeak, and ring-necked
pheasant. @ aucous-w nged gulls and other nmigratory waterfow frequent the area during mgration seasons.

Marine fauna in the area consist of a variety of oysters, clans, crabs, nussels, scallops, octopi, sea
cucunbers, and nunerous fish species. Invertebrates common to the riprap shoreline include barnacles, bay
nussel s, and pol ychaete worns. River otters, harbor seals, and harbor porpoises are al so present.

6.1.4 Site Fauna

Most of the mammal s i nhabiting the naval conplex and the study area (e.g., shrews, nice, rabbits, squirrels,
and nol es) are snmall and none were observed in the fall of 1994. Common rats were observed during a site
visit in 1995. Reptile and anphibian |life is predom nantly confined to garter snakes, turtles, salamanders,
news, and frogs. d aucous-wi nged gulls are the predominant bird at the site.

6.1.5 Threatened or Endangered Species

There are no listed or proposed endangered species at the Brenerton Naval Conplex. The only threatened
species known to exist in Kitsap County (but not on site) is the bald eagle.

6.1.6 Environnentally Sensitive Areas

The naval conplex includes no wetlands. The intertidal narine environnent along the shipyard nmay be
consi dered an environnmentally sensitive area.

6.2 CLI MATE

Because of its proximty to the Pacific Ccean and the influences of Puget Sound, the Kitsap Peninsul a
experiences a cool maritine climate. The Cascade and dynpic Muntain ranges al so influence the area's
weat her. Average tenperatures range from approximately 70!F in the sumrer to 40!F in the winter.

The prevailing winds of fall and winter are southwesterly. Spring and sumrer prevailing winds are fromthe
northwest. Wnd velocity fromJune to Septenber ranges fromO to 9 mles per hour; from Qctober to May it

often reaches 20 mles per hour. Brenerton's average annual rainfall is 45 inches. The maxi num nonthly
precipitation occurs in Decenber (9.4 inches) and the mnimumoccurs in August (0.6 inch). Approxinately
85 percent of the precipitation occurs between Cctober and April. Summer rainfall is limted to isolated
shower activity. Wnter snowfall is generally light and sel dom exceeds a depth of 3 to 6 inches.

In the winter, 5 to 8 days per nmonth are clear or partly cloudy; in the summer, about 20 days per nonth are
clear or partly cloudy. Relative humdity ranges from50 to 100 percent during the day and from 75 to 100
percent at night. Fog occurs an average of 10 percent of the tine, rising to as high as 20 percent in

Cct ober and Novenber.

6.3 SURFACE WATER HYDROLOGY

6.3.1 Regional Surface Water Characteristics

There are 3 niles of narine shoreline along the naval conplex. Sinclair Inlet is part of Puget Sound, which
in 1988 was fornally designated as an estuary of national significance under the O ean Water Act (CWM).
Sinclair Inlet is rated as a Cass A (excellent) body of water by Ecology. Under this classification, water
uses to be protected include anadronous fish migration and rearing, comercial fish and shellfish
reproduction and harvesting, boating, fishing, aesthetics and water-contact recreation, industrial water
supply, and navigation. Sinclair Inlet is currently closed to comrercial shellfish harvesting due to fecal
coliformcontanination fromother sources, but is open to private harvesting. Anecdotal information suggests
that shellfish harvesting may have been conducted periodically in the past from Charl eston Beach



6.3.2 Site Surface Water Characteristics

Because the site is nearly flat, nostly paved, and contains no streans or wetlands, surface water appears to
drain exclusively into inlets and catch basins and then via two stormmater pipes directly to Sinclair Inlet
(Figure 2-2). Little to no flooding potentia

6.4 GEALOGY

6.4.1 Reqgional GCeol ogy

The Puget Low and physi ographi ¢ provi nce, which |lies between the Cascade and A ynpic Muntains, is, for the
nost part, a structural depression covered by glacial deposits. A though Puget Sound is generally deep
throughout its length, with depths of 600 to 800 feet being comon, shallowsills divide it into distinct
cells with partially restricted bottomcircul ation

Two types of preglacial rock are present in the area. These preglacial formations are |argely obscured by
the gl acial deposits, with only occasional occurrences of Tertiary Period rock groups outcropping in the
region. The pre-Tertiary history of the region is not well known, owing to the thick blanket of Tertiary and
Quaternary deposits. A ong the northwest bank of Sinclair Inlet is an extrusive igneous outcropping,
bel i eved to have accurul ated during early Eocene tinme. These Tertiary volcanics consist predom nantly of
basalt flows and interbedded tuffs and aggl onerates assigned to the Crescent Formation. Overlying these
Eocene basalts is the Bl akely Fornation, a thick sequence of O igocene Epoch shallow nmarine sedimentary
rocks. These sedinmentary strata include congl onerate, sandstone, and shale derived largely fromthe

hi ghl ands to the east. Subsequent deformation of the formations in the late Tertiary Period produced the
present -day Cascade and A ynpi ¢ Mountain chains and the Puget Trough

During the Pleistocene Epoch, the Puget Low and experienced a series of continental glaciations, the nost
recent of which occurred between 15,000 and 13,500 years ago. Admralty Drift is the ol dest known fornation
of the Pleistocene Epoch. The drift, consisting principally of blue clay and silt, contains sonme sand

gravel, lignite, and volcanic ash. Overlying the drift is the Oting gravel, conposed mainly of stream
deposited sand and gravel. The |ower nenber of the Oting gravel is a lightly cemented deposit of sand and
gravel, while the upper nenber is primarily clay, but contains strata of peat, sand, gravel, and glacia
till. The Puyallup sand overlies the clay nenber of the Oting gravel. This sedinmentary formation ranges

fromfinely | amnated sands and silt to nassive sand strata.

During the latest glaciation, known as the Vashon Stade of the Fraser daciation, a continental ice sheet

bl ocked nornal drai nage from Puget Sound to the Pacific Ccean. A large |ake formed in front of the advancing
ice sheet, resulting in the deposition of lacustrine silts and clays followed by glacial deposits as the ice
noved southward. The retreat of the ice sheet reopened drainage to the northwest and | eft behind a thick
accumul ation of glacial and nongl aci al deposits and | andfornms that characterize the Puget Low and today.

This material is called the Vashon Drift Till and Qutwash. The glacial till is an unsorted m xture of clay,
silt, sand, gravel, and boul ders deposited as a basal till beneath the ice. The recessional outwash consists
of sand, silts, and gravel deposited by the neltwater fromthe gl acier

There are four basic types of soils in Kitsap County:

. Soi | s underl ain by hardpan or bedrock substrate. These include the soils of the A derwood,
Sincl ai r, Ednonds, and Mel bour ne series

. Soils with highly perneable, distinctly stratified substrata such as the Everett, Indianol a,
and Kitsap series, and undifferentiated alluvial soil. These soils are coarse and have high to
excessive perneability.

. The organic soils represented by small, widely scattered areas of Greenwood, Rifle, and
Spal di ng peats and mnuck.

. Soils with little or no agricultural or building potential. Typical |andforms include rough
nmount ai nous | and, steep broken | and, coastal beaches, and tidal marshes.

The shipyard has been altered significantly fromits natural condition. Portions of the upland areas of the
naval conplex were cut to fill marshes and create level land. The resulting fill material was predom nantly
a silty, gravelly sand with occasional pockets of silts and clays. The surface of the filled areas is
generally a uniformlayer of soil

The remai ning areas of natural soil vary fromdense glacial till to soft bay nmud and peat. The upl and soil
has been classified as noderately to highly perneabl e A derwood | oam underlain by a | ow perneability hardpan



soil. The low and soils are deep and cohesi onl ess.

6.4.2 Site Ceoloqy

The geology of QU Ais illustrated on Figure 6-1. A generalized geol ogi c colum through the subsurface, from
youngest to ol dest sediments, would include recently installed pavenent (1995), undifferentiated fill, bay
mud, brown/gray sands and gravel, fine gray sands, gray clayey silt, and the C over Park Formation Till

Fill increases in thickness toward Sinclair Inlet. Undifferentiated till (Kitsap Formation) is present

within the brown/gray sands in the inland areas but absent near the shore
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The surficial deposits at the study area consist of heterogeneous fill nmaterials used to infill forner
wet | and areas along the waterfront. The fill consists of sediments (various conbinati ons of sand, gravel
silt, clay, and shells) and mannade material s including asphalt, concrete, wood, brick, coal, multi-col ored
sands, sandblast grit, netal scraps and shavings, paint chips, glass, burnt material, black oil, plastic, and
pi pe fragments. The fill naterials are covered alnost entirely by asphalt pavenent. The fill materials

range in thickness fromabout 2 to about 35 feet in the site vicinity. The area southwest of the
Charl eston Beach parking |lot (Charleston Beach proper) is unpaved

Fill thickness at the site is greatest along the shoreline by the helicopter pad, which is farthest fromthe
original shoreline. The fill thickness in the mddl e of the site varies greatly.

The fill thickness at the northwest boundary of the site and al ong the southeast edge of State H ghway 304

varies only noderately. Fill naterial along State H ghway 304 slopes to the southeast toward Sinclair Inlet.
This material and the fill west of State H ghway 304 consist of a silty, gravelly sand with no debris other
than concrete and wood identified in the boreholes. The thickness of the fill material increases from

nort hwest to southeast, toward the water. The |owest elevations to which fill extends that were encountered

during the Rl were at MAR04 and MAR05, at a depth of 35 feet bel ow ground surface (bgs) (elevation -25 feet
nel ), and the shall owest area was at MA267, at a depth of 6 feet bgs (+4 feet nsl). The approxinate
el evation of the ground surface across this site is 10 feet nsl. Based on approxi nate site di nensions and

measured fill depths, the total volume of fill at QU Ais estinated to be 325,000 cubic yards
Below the fill material at QU A, narine sedinents (bay nuds) are encountered at sone locations. The bay nuds
separate the fill fromthe native soils at several |ocations, where they provide a partial barrier to the

vertical nmigration of groundwater. They consist of gray, sandy, silty biogeneous and terrigeneous sedinents
that are very cohesive and contain abundant in-place shell fragments and organic matter. The bay nuds have a
di stinct odor caused by the decay of organic matter such as plants and narine organi sns.

PSNS i s underlain by the Vashon Drift and Puyal | up Sands. The sedinents beneath the fill at PSNS consist of
al luvi al sands and beach deposits. Local |enses of gravelly clay appear to have filled natural erosion
channels in the alluviumat several locations. |In addition, a discontinuous undifferentiated till unit
(Kitsap Formation) was identified within the alluviumat several |ocations across the site.

6.5 HYDROGEQLOGY

6.5.1 Reqgional Hydrogeol ogy

Hansen and Ml enaar (1976) described an upper and | ower aquifer, both conposed of sand and gravel |ayers,
within Kitsap County. The upper aquifer overlies a silt and clay |ayer throughout the area. |Its base

el evation ranges fromnear sea level to 200 to 300 feet above sea level. The saturated thickness of this
aqui fer ranges from20 feet to nore than 200 feet. WlIls tapping this unconfined aquifer have water |evels
at elevations ranging fromnear sea level along the coast to 240 feet or nore in the interior uplands

The | ower aquifer occupies elevations ranging fromslightly above to approxi mately 300 feet bel ow sea | evel
and ranges in thickness froma few feet to nore than 300 feet. The confining |ayers of silt and clay range in
thickness froma few feet to nore than 200 feet. Wen penetrated, the water in this aquifer will rise in the
casing to above the top of the aquifer, and in areas along the coast, artesian flows exist. Goundwater in
both aquifers noves in the direction of Sinclair Inlet.

Potabl e water is supplied to PSNS and nost of the surrounding area by the Gty of Brenerton Water Departnent.
The primary source of water for the distribution systemis the Casad reservoir on the Union River, which
suppl i es approxi mately 80 percent of the volunme used. The renaining portion is supplied from Anderson Creek
reservoir and several deep, large-volune wells. There are no wells draw ng groundwater downgradient fromthe
site.



6.5.2 Site Hydrogeol ogy

In general, the groundwater flow in the Brenmerton area is fromnorthwest to southeast, with recharge
occurring in the upper portions of the area and discharging to Sinclair Inlet. The overall groundwater flow
direction at QU Ais toward Sinclair Inlet; however, during high tides, the direction of groundwater flow

al ong the shoreline reverses and the groundwater flows | andward.

For the R (URS 1995a), groundwater |evel neasurenments were collected in nmonitoring wells and the tidal
reference station following |ow and high tides. Figure 6-2 shows the potentionetric surface at |low, tide
during Phase Il (dry season) using tidal survey data collected on Septenber 10, 1994. Tidal influence has a
substantial effect on the groundwater flow direction beneath QU A, since the tidal range was nmeasured to be
in excess of 12 feet during the RI. No significant seasonal variation in tidal fluctuations or groundwater
l evel s was observed between wet and dry seasons.

The water |evel measurenents indicate that during high tide, the flowis fromSinclair Inlet into the site,
and during lowtide, the flowis fromthe site into Sinclair Inlet. Measured water levels in MA268 (deep
wel ) and MA205 (shallow well) suggest an upward vertical gradient for this portion of the site.

The groundwat er seepage vel ocity, based on nean water levels, is approximately 1.4 feet per day. Based on

t he maxi mum gradi ent at high tide, the maxi num seepage velocity is 9.3 feet per day. A groundwater flow
reversal fromthe bay to inland at a velocity of 3.3 feet per day causes a 50- to 100-foot-w de dilution zone
where salt water and fresh water mx. Chlorides and other solutes diffuse into the fresh water farther
inland until equilibriumis achieved. Tides influence water |evels as nuch as an estimted 300 feet inland.

6.6 SCREENI NG LEVELS

Usi ng Ecol ogy gui dance, chemicals of interest were identified as those present in sanpled nedia at
concentrations higher than the screening |evels, including Ecol ogy Mddel Toxics Control Act (MICA) cl eanup
levels. MICA A and B levels are in large part based on protecting residential exposure at the 10 -6 cancer
level and a hazard index (H) of 1. MICA Cindustrial levels are generally based on industrial worker
exposure.

Results of the anal yses are conpared to regulatory (risk-based) screening | evels and background
concentrations (netals only) appropriate for the nedia of interest. MICA Method C (and for sone chemi cal s,
Met hod A) has been chosen as the applicable screening |evel for surface and subsurface soil because QU A and
adj acent properties have been zoned and used as industrial armand will remain so for the foreseeable future.
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G oundwat er | evel s were not screened agai nst drinking water standards since groundwater is not potable at QU
A. Because of the proximty of QU Ato Sinclair Inlet, surface water screening criteria were used to

eval uate groundwater at the site. The surface water screening criteria included state and federal narine
anbi ent water quality criteria (AWX) and MICA B and the National Toxics Rule standard of 10 -6 risk fromthe
human consunpti on of organisns. The sedinent quality standards (SQ@) in the Washi ngton State Sedi nent
Managenent Standards (SMS) (WAC 173-204) were used to screen narine sedi ments.

6.7 NATURE AND EXTENT OF CONTAM NANTS

A detail ed discussion of the nature and extent of chemcals detected at QU Ais included in the R report
(URS 1995a) and summari zed bel ow.

Envi ronnental nedia sanpl ed during the R included surface and subsurface soil, groundwater, surface water,
nmari ne sediment, and shellfish tissue. Locations of sanpling points are shown on Figure 6-3. Bioassays were
al so conducted on marine sedi ment. Sanples were anal yzed for volatile organi c conpounds (VOCs), senmivolatile
organi ¢ conmpounds (SVCCs), pesticides, polychlorinated biphenyls (PCBs), netals, cyanide, hexaval ent chrom um
(for soils, groundwater, and surface water), and total petrol eum hydrocarbon (TPH) conpounds. The toxicity
characteristics | eaching procedure (TCLP) and nonofilled waste extracti on procedure (MAEP) were al so
perforned on selected soil sanmples from QU A.  Analytical data fromthree sanpling events between 1990 and
1994 were obtained for evaluation of the nature and extent of chemicals in environnental nedia at the site.
Nunmbers and types of sanples by nedia are summarized in Table 6-1. Chemicals of concern and exceedances of
regul atory standards (including MICA Method A, A lndustrial, B, and C Industrial cleanup |levels; surface
water criteria [WAC 173-201A] d ean Water Act standards; and National Toxics Rule standards) are listed for
soil in Table 6-2, for groundwater in Table 6-3, and for surface water in Table 6-4. On-site |ocations at
whi ch contam nati on exceeded rel evant screening | evels are shown on Figure 6-4.



The terrestrial portion of QU A has been divided into three zones based on site history and | ocation. The
foll owi ng discussion of chenmicals of interest in soil, groundwater, surface water, and narine sedinments at QU
A focuses on the extent to which the chemicals of interest are present in the three zones.

<| M5 SRC 97046H>
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Tabl e 6-2
Regul atory Exceedances in QU A Soil s

Maxi mum
Gbser ved
Number of Nurmber of Concentration MICA Met hod C I ndustrial/
Chemi cal Sanpl es Det ecti ons (my/ kg) MICA Method A/B a Met hod A Industri al

Zone |
Benzo( a) ant hr acene 28 18 8.1 *(0.137)[13] No exceedances
Benzo( a) pyr ene 28 19 5 *(0.137)[13] No exceedances
Benzo( b) f | uor ant hene 28 23 12 *(0.137)[17] No exceedances
Benzo( k) f | uor ant hene 28 23 12 *(0.137)[17] No exceedances
Chrysene 28 23 4.6 *(0.137)[13] No exceedances
Di benz(a, h) ant hracene 28 15 1.2 *(0.137)[ 9] No exceedances
I ndeno( 1, 2, 3- cd) pyr ene 28 21 2.1 *(0.137)[13] No exceedances
Arocl or 1260 (PCBs) 22 1 0.18 *(0.11)[ 1] No exceedances
TPH gasol i ne 1 1 120 *(Method A a, 100)[1] *(Method A Industrial b, 100)[1]
TPH- di esel 12 12 1, 400 *(Method A a, 200)[5] *(Method A Industrial b, 200)[5]
TPH nmotor oil (418.1) 15 11 12, 000 *(Method A a 200)[ 10] *(Method A Industrial b, 200)[10]
Ant i mony 27 2 48.5 *(32)[1] No exceedances
Arseni c 27 27 369 * (7.5 ¢)[25] *(188) [ 1]
Beryllium 27 23 0.61 * (0.6 ¢)[20] No exceedances
Copper 27 27 4,370 *(2960) [ 3] No exceedances

No exceedances
Lead 27 27 845 * (Method A, 250) a [8] *(Method A Industrial b, 1,000)

*(Dangerous waste @station 261 d, 5

TCLP | ead 3 3 18.6 ng/L my/ L) bel ow EHW | evel [1]

Mer cury 27 20 333 *(24)[ 2] No exceedances



Chemi ca

Zone ||
Benzo(a) ant hracene
Benzo( a) pyrene
Benzo(b) f | uor ant hene
Benzo( k) f | uor ant hene
Chrysene

Di benz(a, h) ant hracene

I ndeno( 1, 2, 3-cd) pyr ene
bi s(2- Et hyl hexyl ) pht hal at e
Arocl or 1242 (PCBs)
Arocl or 1254

Arocl or 1260 (PCBs)
PCB- t ot al
Dieldrin
TPH- di esel
TPH notor oi |
Ant i nony
Arsenic
Beryl I'i um
Copper
Lead

(418.1)

Tabl e 6-2 (Continued)
Regul at ory Exceedances in QU A Soils

Maxi mum
(bserved
Nunber of Nunber of Concentration
Sanpl es Det ecti ons (nmy/ kg) MICA Met hod A/B a

83 68 20 *(0.137)[59]

83 68 11 *(0.137)[59]

83 74 19 *(0.137)[69]

83 74 19 *(0.137)[65]

83 70 16 *(0.137)[62]

83 14 1.1 *(0.137)[ 12]

83 58 3.9 *(0.137)[41]

83 24 300 *(71.4)[ 1]

69 2 0.4 *(0.11)[ 2]

69 22 12 *(1.60)[14]

69 20 1 *(0.11)[12]

69 22 12 *(0.11)[ 14]

42 2 0.08 *(0.0625)[1]

15 15 1,100 *(Method A a, 200)][ 9]
15 14 11, 000 *(Method A a, 200)[12]
80 71 402 *(32) [ 46]

82 81 1,160 *(7.5 ¢)[80]

82 76 2.3 *(0.6 c)[64]

82 82 19, 200 *(2,960)[ 13]

82 82 4,940 *(Method A a, 250)[60]

MICA Met hod C Industrial/

Met hod

No

E66666565

*(Method A Industrial
*(Method A Industrial

No

No
No

*(Method A Industrial

A I ndustri al

*(18)[1]
exceedances

*(18)[1]

*(18)[1]
exceedances
exceedances
exceedances
exceedances
exceedances
exceedances
exceedances
exceedances
exceedances

exceedances
*(219) [ 27]

exceedances
exceedances

b

b, 200)[9]
b, 200)[12]

b, 1,000)[ 21]



Tabl e 6-2 (Conti nued)
Regul atory Exceedances in QU A Soil s

Maxi mum
hser ved
Number of Nurmber of Concentration MICA Met hod C I ndustrial/
Chemi cal Sanpl es Det ecti ons (ng/ kg) MICA Method A/B a Met hod A Industri al
Zone || (Conti nued)
TCLP | ead 10 8 26.5 ng/L *(Dangerous Waste d, 5 ng/L)[1] Bel ow EHW | evel
Mer cury 82 79 1, 230 *(24)[ 1] *(1,050)[1]
Vanadi um 81 80 1, 220 *(560) [ 1] No exceedances
Zone |11
Benzo( a) ant hr acene 29 8 0. 65 *(0.137)[ 2] No exceedances
Benzo( a) pyr ene 29 9 0.85 *(0.137)[ 3] No exceedances
Benzo(b) f | uor ant hene 29 9 1.7 *(0.137)[ 5] No exceedances
Benzo( k) f | uor ant hene 29 9 1.7 *(0.137)[ 5] No exceedances
Chrysene 29 8 0.74 *(0.137)[ 3] No exceedances
Di benz(a, h) ant hr acene 29 2 0.21 *(0.137)[1] No exceedances
I ndeno( 1, 2, 3- cd) pyr ene 29 6 0.83 *(0.137)[ 2] No exceedances
TPH- di esel 2 2 560 *(Method A a, 200)[2] *(Method A Industrial b, 200)[2]
TPH- ot her 6 4 2,000 *(Method A a, 200)[2] *(Method A Industrial b, 200)[2]
Arseni c 28 28 24.9 *(7.5 c)[15] No exceedances

a No MICA Met hod B cl eanup | evel exists.

b No MICA Method C Industrial cleanup level exists for lead or TPH Lead and TPH were conpared to the MICA Method A | ndustrial cleanup
| evel .

¢ PSNS background concentrati on.

d See Washi ngt on Dangerous Waste Regul ati ons (WAC 173-303-090).

e Nunber in brackets refers to nunber of regul atory exceedances.

Not es:

* Exceedance

EHW Extrerely hazardous waste

MICA Mbdel Toxics Control Act

PCB Pol ychl ori nat ed bi phenyl

TCLP Toxicity characteristics | eaching procedure
TPH Total petrol eum hydrocarbon



Tabl e 6-3

Regul at ory Exceedances of Marine Surface Water Standards and
Background in QU A G oundwat er

Chemi cal

Zone |

Di ssol ved arsenic

Di ssol ved beryllium
Di ssol ved copper
Zone ||

Benzo( a) ant hr acene
Benzo( a) pyr ene
Benzo(b) f | uor ant hene
Benzo(Kk) f | uor ant hene
Chrysene

I ndeno( 1, 2, 3- cd) pyr ene
BEHP

Al drin

Dieldrin

Endrin

Hept achl or epoxi de

Nunber of
Sanpl es

N

17
17
17
17
17
17
17
15
15
15
15

Nunber of
Det ecti ons

(S

P NP WEFEP WOOO O 01O

Maxi mum
Concentration

(1g/L)

29.9
0.6
12. 4

33
28
43
43
37
13
130
0.32
0.0013
0.021
0.06

Human Heal th Fish Ingesti

MTCA
Met hod B

*[*(7.6 b/17.7)[1]/[1]
*(0.079/)[1]/
Bel ow

*(0.0296) [ 6]
*(0.0296) [ 5]
*(0.0296) [ 6]
*(0.0296) [ 6]
*(0.0296) [ 6]
*(0.026) [ 3]
*/(3.56/)[6]
*/*(0.0000816/ 0. 0167)[ 3] /[ 3]
*/*(0.0000867)[ 1]/
Bel ow
*/*(0. 0000636/ 0.00301)[1]/[1]

Nat i onal
Toxi cs
Rul e

*(7.6 b)[1]

*(0.031) [ 6]
*(0.031)[ 5]
*(0.031) [ 6]
*(0.031)[ 6]
*(0.031)[ 6]
*(0.031) [ 3]
*(5.9)[3]
*(0.00014) [ 3]
*(0.00014) [ 1]
Bel ow
*(0.00011) [ 1]

Marine Organi sms
State

Mar i ne
(201A)

Bel ow

*(2.85 b)[1]

*(0.0019)[ 3]
Bel ow
*(0.0023)[ 2]

Feder al
Mari ne
Wt er

Quality

Bel ow

*(2.9)[1]

Bel ow

Bel ow
*(0.0023)[ 2]
*(0.0036) [ 1]



Tabl e 6-3 (Continued)

Regul at ory Exceedances of Marine Surface Water Standards and

Chemi cal

Zone |1 (Continued)
al pha- Chl or dane
gamma- Chl or dane

4, 4- DDD

4, 4- DDE

4, 4- DDT

Arocl or 1260 (PCBs)
D ssol ved arsenic
Di ssol ved copper

Di ssol ved ni ckel

Di ssol ved sil ver

Di ssol ved thal lium

Nunber of

Sanpl es

15
15
15
15
15
15
17
17
17
17
17

Background in QU A G oundwat er

Maxi mum
Nunber of Concentration

Det ecti ons (lg/L)

1 0. 001
0.011
0.12
0. 035
0. 06

1.3
1, 200
110
249
11.3
10

[EnY
NP WWONWRERFOA

Human Health Fish Ingestion

MICA

Met hod B

*/(0.000354/)[ 1]/
*/*(0.000354/0.011)[4]/[1]
*(0.000504)[ 5]
*(0.000356) [ 1]
*/*(0.000356/0.0242)[5]/[1]
*(0.000027)[ 3]
*[*(7.6 b/17.7)[12]/][ 6]

Bel ow

Bel ow

Bel ow
*(1.56)[ 2]

Nat i onal
Toxi cs

Rul e

*(0. 00059) [ 1]
*(0. 00059) [ 1]
*(0. 00084) [ 5]
*(0. 00059) [ 1]
*(0. 00059) [ 5]

*(0. 000045) [ 3]
*(7.6 b)[12]

Bel ow

“(6.3)[2]

Mari ne Organi sis

State
Mar i ne

(201A)

Bel ow
*(0.004)[1]
*(0.001)[5]
*(0.001)[1]
*(0.001)[5]
*(0.03)[3]
*(36)[6]
*(2.85 b)[5]
*(10.4 b)[7]
*(1.2)[1]

Feder al
Mar i ne
Wt er

Quality

Bel ow
*(0.004)[1]

*(0.001)[5]
*(0.03)[ 3]
*(36)[6]
*(2.9)[5]
*(10.4 b)[7]
*(2.3)[1]



Tabl e 6-3 (Conti nued)
Regul at ory Exceedances of Marine Surface Water Standards and
Background in QU A G oundwat er

Human Health Fish Ingestion Mari ne Organi snms
Feder al
Maxi mum Nat i onal State Mari ne
Nunber of Nunber of Concentration MICA Toxi cs Mar i ne Wat er
Cheni cal Sanmpl es Det ecti ons (lg/L) Met hod B Rul e (201A) Quality
Zone |1 (Continued)
Di ssol ved zi nc 17 8 602 Bel ow
*(76.6)[4] *(86)[4]
Zone |11
Di ssol ved beryl|ium 6 1 0.3 */(0.079/)[1]/
Di ssol ved copper 6 1 6.4 Bel ow *(2.85 b)[1] *(2.9)[1]
Di ssol ved nercury 6 1 1.4 *(0.15)[1] *(0.025)[1] *(0.025)[1]
a Due to the increased turbidity in the SI and Phase | sanpling rounds, only total inorganics fromthe Phase Il sanpling round are consi dered when

| owfl ow sanpling techniques were used to limt turbidity in the collected sanple.
b Surface water standard is bel ow anbient |evel for groundwater.
¢ Nunbers in [] indicate nunber of regul atory exceedances.

Not es:
* Det ect ed above potential surface water regul atory requirements and anbi ent groundwater.
*/ Det ect ed above MICA carcinogenic criteria but bel ow MICA noncarci nogenic criteria.

*[* Det ect ed above MICA carci nogeni ¢ and noncarci nogenic criteria.

Shadi ng No standard exists for the chem cal under this potential regulatory requirenent.

Bel ow Concentration of this chem cal was bel ow | evel of concern.

MICA Met hod B Surface water hunman heal t h-based cl eanup | evel s (Ecol ogy 1996).

C ean Water Act Marine chronic criteria for protection of aquatic |life under the federal O ean Water Act.

Nati onal Toxics Rule 10 -6 hunman health risk for carcinogens fromconsunpti on of organisns only (federal dean Water Act 40 CFR 131. 36
(b)(1)).

State marine chronic (201A) Marine chronic criteria for protection of aquatic |life under Water Quality Standards for Surface Waters of the State

of Washi ngton (WAC 173-201A- 040).



Tabl e 6-4
Regul at ory Exceedances in QU A Surface Water

Maxi mum
Ghserved Chroni ¢ Federal State 201A
Nunber of Nunber of Concentration Mari ne Water Mar i ne
Chemi cal Sanpl es Det ecti ons (lg/ L) Quality Criteria Chroni c
Zone |1
Total arsenic 4 1 7.5 Bel ow Bel ow
D ssol ved arsenic 4 3 7.4 Bel ow Bel ow
Total copper 4 1 26.5 *(2.9)[1]a *(2.5)[1]
D ssol ved copper 4 1 17.6 *(2.9)[1] *(2.5)[1]
Tot al ni ckel 4 3 263.0 *(8.3)[3] *(7.9)[3]
Di ssol ved ni ckel 4 3 279.0 *(8.3)[3] *(7.9)[3]
Total zinc 4 2 108.0 *(86)[ 1] *(76.6)[1]
Di ssol ved zinc 4 2 180.0 *(86)[1] *(76.6)[1]
Zone |11
Total copper 1 1 17.3 *(2.9)[1] *(2.5)[1]
D ssol ved copper 1 1 15.3 *(2.9)[1] *(2.5)[1]

a Numbers in indicate number of regul atory exceedances.

Not e:
Bel ow I ndicates bel ow the existing standard.

<I M5 SRC 97046J>



6.7.1 Soil Contam nants

Zone |

Soil sanples collected fromthe Charl eston Beach parking | ot exceeded the MICA Method C I ndustrial screening
levels for arsenic (at MA238) and the TCLP standard for lead (at a "hotspot" at station 261) at depths above
the water table. TPH exceeded MICA A screening |levels at nost |ocations

No VOCs or PCBs were detected in excess of MICA screening levels in sanples collected from Charl eston Beach
during the 1993 and 1994 sanpling rounds. Figure 6-5 summari zes the exceedances of MICA C industrial |evels
in soils.

Zone |1

Soi|l sanples collected fromthe helicopter pad parking | ot exceeded the MICA Method C I ndustrial screening
levels for cPAHs at depths exceeding 20 feet. Polycyclic aronmatic hydrocarbons (PAHs) are found at the

hel i copter pad in the general location of a burn pit that operated in the late 1950s, and early 1960s whil e
Drydock 6 was bei ng constructed.

SVOCs were detected in soil sanples fromall |ocations, both on and off site (upgradient). Three SVOCs were
detected at | east once at concentrations that exceeded the applicable screening |l evels (MICA Method C
Industrial cleanup | evels): benzo(a)anthracene, benzo(b)fluoranthene, and benzo(k)fl uoranthene. Al of these
SVCCs are PAHs of the type considered carcinogenic (cPAHs). In general, SVOC concentrations were higher and
SVQCs were detected at a greater frequency in fill materials as conpared with native soils. In addition, the
concentrations reported for on-site sanples nearest the shoreline were greater than those associated with
fill material off site (upgradient).

The arsenic, copper, lead, and zinc that are typically found in spent sandblast grits were also detected in
soils collected throughout the Mssouri Gate parking lot. Arsenic and | ead exceeded the MICA Method C
Industrial and MICA Method A Industrial screening |levels, respectively, at depths above and bel ow t he water
tabl e and at al nost every sanpling location in Zone Il. A TCLP | ead detection (station 205) of 26.5 ng/L
qualifies as having the toxicity characteristics of a hazardous waste as descri bed under RCRA and the
toxicity characteristics of a dangerous waste under state regul ati ons (WAC 173-303-090). Mercury, which is
not typically associated with sandblast grits, was al so detected at a concentrati on above the MICA Method C
I ndustrial screening |evel.

TPH concentrations exceeded the MICA Method A Industrial cleanup levels at every station sanpled during 1994.
The presence of TPHis likely due to the use of Zone Il as an unpaved parking lot prior to April 1995. A gas
station and najor highway al so are | ocated upgradient fromthe site.

Arocl ors 1242, 1254, and 1260 and dieldrin were detected in fill at levels in excess of MICA Method B
screeni ng | evel s throughout Zone 11. (However, Aroclor 1260 was al so detected at concentrations above MICA
Met hod B screening levels in off-site soils collected fromacross State H ghway 304.)

I norgani cs and cPAHs detected in excess of MICA Method C Industrial screening |levels roughly coincide in
extent with the depth of the fill at the site. Figure 6-5 sumarizes the exceedances of rel evant MICA Met hod
C lIndustrial and Method A Industrial screening levels in soils for Zone II.

Zone |11

At no locations in Zone IIl, the upland parking lot, were chem cals detected at concentrations in excess of
MICA Met hod C I ndustrial screening |levels. TPHdiesel and TPH notor oil exceeded MICA Method A Industrial
screening levels at two | ocations, which is consistent with the area's use as a railyard from 1946 to the

early 1980s and its recent history as a paved parking |ot.

6. 7.2 G oundwat er Cont am nants

As shown in Table 6-3, several chemcals of interest were detected at concentrations in excess of federal and
state water quality criteria. Because of the proximty of QU Ato Sinclair Inlet, nmarine surface water
Screening levels were used to eval uate groundwater at the site. The only VOC detected in groundwater above
surface water screening criteria was benzene, which was | ocated upgradient of the site. No VOCs were
detected above surface water regulatory criteria in Zones |, 11, or III.

In groundwater in Zone ||, BEHP and the cPAHs benzo(a)ant hracene, benzo(a)pyrene, benzo(b)fl uoranthene,
benzo(k)fl uorant hene, chrysene, and indeno(1, 2,3-cd)pyrene were all detected above surface water regul atory
criteria and retained as chemcals of interest in groundwater. BEHP was al so detected above surface water
regul atory criteria upgradient of the site in a boundary control well.



Aroclor 1260 and the pesticides aldrin, dieldrin, endrin, heptachl or epoxi de, al pha-chlordane,
gamma- chl ordane, 4,4'-DDD, 4,4'-DDE, and 4,4'-DDT were retained as chenicals of interest in groundwater in
Zone || based on the exceedances of surface

water regulatory criteria.

Total metals of interest (i.e., netals in unfiltered sanples) found in groundwater at QU A are arsenic,
beryllium copper, lead, nercury, thallium and zinc. Each of these nmetals exceeded mari ne surface water
regul atory criteria.

Di ssolved netals of interest (i.e., netals in filtered sanples) found in groundwater at QU A are arsenic,
beryllium copper, nickel, silver, thallium and zinc. Each of these netals exceeded marine surface water
regul atory criteria.

G oundwat er Seep Cont ami nati on

The seep in Zone Il that was sanpled in 1993 and 1994 represents the sanpling station (224) |ocated cl osest
to the point at which groundwater enters Sinclair Inlet. Results fromthe seep sanples were conpared to
surface water standards. Dissolved and total arsenic, copper, nickel, and zinc were found to exceed either
the MICA Method B screening |levels for surface water or state and federal chronic marine water standards.

Concentrations of total and dissol ved i norganics observed in the seep (arsenic, copper, nickel, and zinc) and
the nearshore nonitoring wells (arsenic, copper, |lead, nickel, silver, thallium and zinc) were sinilar,
suggesting that the seep represents groundwater visible at the periphery of the site.

To eval uate groundwater fate and transport, nodeling of QU A Zone Il at PSNS was conducted in two phases (URS
1996a). Flow rates were estinmated to be approxi mately 300 gall ons per day per foot. Fate and transport

nodel i ng of arsenic, a chenmical found in all nedia at the site, suggests an upper bound flux rate of

approxi mately 16 kg/yr fromthe fill in Zone Il to Sinclair Inlet.

6.7.3 Surface Water Contani nhants

Surface water sanples collected in 1993 fromstations 225, 226, and 227 are representative of stormater
runof f fromthe paved upper parking lot in Zone Ill. Dissolved arsenic, total and dissol ved copper, and total
and di ssol ved nickel in these sanples exceeded federal and state AWQXC, no additional catch basin sanples were
collected in 1994.

No VOCs were detected in surface water in seeps or stormwater basin sanples.

BEHP was the only SVOC detected in excess of the applicable MICA Method B cl eanup | evel or the federal AWXC
BEHP was detected at a concentration of 5 J Ig/L at one |ocation.

Stormnat er sanpling of runoff fromparking |lots and other sources is conducted under the NPDES permtting and
noni toring process for PSNS. However, no outfalls at QU A have specified sanpling requirenents. Table 6-4
and Figure 6-4 summari ze all exceedances of regulatory criteria in surface water. Surface water issues will
be addressed under a basewi de surface water nanagerment program New stormdrains were installed at QU Ain
1995.

6.7.4 Marine Sedinent Contami nants

The foll owi ng di scussion of nmarine resources is provided for information only. Marine resources are not
addressed under this ROD. However, a summary of nmarine sanpling is included since this ROD does address
chem cals in soils and groundwater that have the potential to affect narine resources.

Two rounds of narine sediment sanpling were conducted near QU AL Maxi num concentrations of detected
conmpounds in marine sedinent were conpared to the mari ne SQS and cl eanup screening | evels (CSLs) under the
Washi ngton State SMB (WAC 173-204). The state SQS for marine sedinents address only protection of aquatic
organi sns and not bioaccunul ation of toxics and subsequent ingestion by humans. The CSLs establish adverse
effects and are the | evels above which |locations of potential concern are defined.

Concentrations of six inorganics (arsenic, cadmum copper, |lead, nercury, and zinc) exceeded the CSLs
outlined in the Washington State SM5 (WAC 173-204). In addition, the first subsurface stratum (5 to 25
centineters) at station 222 exhibited high concentrations of PAHs, including 10 conpounds for which
concentrations exceeded the CSLs.

Mercury was detected in all sanples and at all locations in Sinclair Inlet that were sanpled for QU A. The
hi ghest concentration was 12.3 ng/kg at station 213 and the | owest detected concentration was 0.33 ng/kg;
both the highest and | owest concentrations occurred in the first subsurface stratum The surface stratum



concentrations of mercury were generally higher in the west and lower in the east. Mercury concentrations
exceeded the CSL at all 21 test stations in Sinclair Inlet.

Copper was detected in all sanples and at all locations in Sinclair Inlet that were sanpled for QU A.  The
hi ghest concentration was 3,040 ng/kg in the first subsurface stratumat station 219, and the | owest
concentration was 35.4 ng/kg in the deepest stratumat station 220. Copper concentrations exceeded the CSL
at 8 of 19 stations where copper was measured, primarily in the south and west portions of the marine

envi ronnent at QU A

Detections of zinc were observed in all sedinent sanples and at all locations in Sinclair Inlet that were
sanpled for QU AL The highest concentration of zinc was 4,010 nmg/kg in the first subsurface stratum at
station 213, and the | owest concentration was 105 ng/kg in the |owest stratumat station 221. Zinc
concentrations exceeded the CSL at 7 of 19 stations where zinc was measured, primarily in the south and west
portions of the marine environment at QU A

Lead was detected in all sanples and at all locations sanpled in Sinclair Inlet for QU A The highest
concentration of |ead was neasured in the first subsurface stratumat station 213 (1,280 ng/kg), and the
| owest concentration was neasured in the | owest stratumat station 221 (33.6 ng/kg). Lead concentrations
exceeded the CSL at 7 of 19 stations where the neasurenents were made, primarily in the south and west
portions of the marine environment at QU A

Arsenic was detected in a total of 30 of 35 sanples and at all locations sanpled in Sinclair Inlet for QU A

The hi gh val ue was observed in the southern portion of QU A, and station 214 concentrati ons were | ow conpared
to the concentrations of other netals. Arsenic was not detected in two strata at each of two stations. Only
station 220 nmeasured a CSL exceedance for arsenic.

Cadm um was detected in a total of 16 of 35 sanples and at 11 of 19 locations sanpled in Sinclair Inlet for
QU A Cadnmiumin the surface stratum showed the hi ghest concentration in the western portion of QU A
Cadm um was not detected in the surface stratumat 10 stations. Only station 213 exceeded the CSL for

cadm um

One "hotspot” contaminated with SVOCs, particularly PAHs, was detected off Moring G at station 222. The
hi ghest chem cal concentrations and the greatest nunber of exceedances were observed in (1) the western
corner, (2) the northern corner, (3) the southern edge, and (4) the central region of QU A

Subti dal Bi oassays and Ti ssue

The marine habitat of QU Ais dominated by subtidal habitat. Results of the sediment chem stry conparisons
to sediment quality values (SQVS) (which represent sedi ment concentrations bel ow whi ch adverse inpacts are
unli kely) show that chl ordane, copper, DDT and metabolites, |ead, mercury, nickel, PCBs, and zinc present
high priority risks, while antinony, arsenic, cadm um PAHs, and phthal ate esters present nediumpriority
ri sks. Bioassays using three test organisns tested at two sanpling stations in QU A showed no adverse
effects.

Ti ssue data from nmussel s and cl ans were conpared w th maxi mum acceptabl e tissue concentrations. Results
suggest that chromum I|ead, nickel, selenium and zinc present risks to shellfish popul ations

7.0 SUWRRY COF SITE R SKS

A baseline risk assessnment was conducted to evaluate both current and potential future risks at QU A The
assessnent serves as a baseline to indicate the risks that could exist if no action were taken and takes into
consi deration possible risks if existing land use patterns shift in the future to other uses, such as
residential. The results of the risk assessnent are used in evaluating whether renedial action is needed

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

A baseline risk assessnment is required under CERCLA. The human health and ecol ogi cal risk assessnents were
prepared in accordance w th EPA gui dance docunents. MICA establishes cl eanup goals for soil, water, and air
based on hunman health risks. However, the CERCLA approach to human health risk assessnent is different from
the MICA net hod used to determ ne screening levels. Ri sk assessnments based on EPA gui dance eval uate der nal
contact as an exposure pat hway, whereas MICA does not. In addition, the MICA nethod for residential exposure
focuses on exposures to young children, while EPA gui dance consi ders exposure over a 30-year period.



7.1 HUVAN HEALTH RI SK ASSESSMENT

The human health risk assessment in the R evaluated potential risks associated with exposure to chem cal
contam nants detected at QU A Possible future uses include activities such as shellfishing and fi shing.

Ri sks were therefore calculated for five exposure scenarios: current transit wal ker, current utility worker,
future industrial worker, hypothetical future resident, and future shellfish harvester/fisher. These
scenari os were chosen to evaluate potential cases for human exposure. A current on-site resident was not
consi dered because no one lives at the site.

The current transit-wal ker scenario was devel oped consistent with QJ A's current use as a parking |ot.
Therefore, the only route of exposure is inhaling particul ates.

Rout es of exposure evaluated for current utility workers included ingestion of, and dermal contact with, soil
and inhal ation of particulates. Exposure to surface water or sediment is not included in this scenario,
because there is no opportunity for a utility worker to come into contact with these nedia.

Rout es of exposure eval uated under the future industrial worker scenario include ingestion of chemcals in
soil, inhalation of airborne particulates, and dernal contact with chemicals in soil. An adult was used to
eval uate this scenario.

Potential exposure routes to the future resident include ingestion of chemcals in soil, inhalation of
airborne particul ates, and derrmal contact with chemcals in soil. Goundwater ingestion was not considered
because of its high salinity (non-potability).

Rout es of exposure eval uated under the shellfish harvesting and fishing scenarios include ingestion of

seaf ood (either shellfish or fish) and, for the shellfish harvesting scenario, potential for ingestion of and
dermal contact with sedinents while digging for shellfish. Contact with sedi ment under the fishing scenario
was not eval uated because exposure to soil or sedinent is assuned not to occur. For the boater, direct
exposure to soil or sedinent is not a potential exposure pathway. For the shore angler, soil and sedi nent
exposures are not considered pat hways of exposure because the optinal shore angling fishing tine is at high
tide, when soil and sedinents are not exposed. An adult was used to evaluate these scenarios. A sunmary of
exposure pathways evaluated in the Rl is included in Table 7-1.

The prinmary conponents of the human health risk assessment are data evaluation, toxicity assessnment, exposure
assessnent, and risk characterization, which are discussed in the foll owi ng subsections.

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 follow ng factors:

. Data quality. Data rejected because of inadequate quality were elimnated fromfurther
consideration. This involved only 2 percent of the data and there were no systenatic effects
on the utility of the data that resulted.

. Essential nutrients. Chemicals considered essential nutrients and generally nontoxic (e.g.,
al umi num calcium iron) were elinmnated fromfurther consideration.

. Background concentrations. Inorganic chemcals with site concentrations bel ow background
concentrations were elimnated.

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

. Laboratory contami nation. Chemicals identified as comon | aboratory contam nants were
elimnated if concentrations were less than 10 tinmes the |aboratory bl ank value. Chenicals not
identified as conmon | aboratory contam nants were elininated if concentrations were less than 5
tinmes the |l aboratory bl ank val ue.

. Upgr adi ent chem cals. Butyl benzyl phthal ate was the only chemcal in soil that was found
upgradient of the site; therefore, it was excluded fromthe risk assessnent.

Alist of the COPCs identified for surface and subsurface soils and marine sedinment at QU A are presented in
Tabl es 7-2 through 7-7.



Table 7-1
Human Exposure Pat hways Used to Evaluate Potential Risks From Chemicals at QU A

Current Transit Current Uility Future Industri al Hypot heti cal Future Future Shellfish
wal ker Wor ker Wor ker Resi dent Har vest er/ Fi sher
Medi um I NG I NH DC I NG I NH DC I NG I NH DC ING I NH DC I NG I NH DC
SOI | * * * * * * * * * *
Sedi ment * a
Fi sh/ shel | fish *

a Considered for shellfish harvester only.

Not es:
Exposur e pat hways not sel ected (indicated by the absence of a bullet) for detailed evaluation were judged to represent inconplete pathways.
* Exposure nodel evaluated for the popul ati on and nedi um i ndi cat ed.

DC Dernal contact
ING [|ngestion
INH Inhalation



Table 7-2

Reasonabl e Maxi mum Exposure and Average Exposure Point Concentrations

QU A: Current Wrker

RVE Concentration

Aver age Concentration

Cheni cal (mo/ kg) (my/ kg)
Soil - lnorganics
Ant i nony 58.1 42.0
Arsenic 110 79.9
Bari um 403 303
Beryllium 0.58 0.49
Cadm um 3.2 2.6
Chr omi um 120 97.3
Copper 1, 390 1, 070
Lead 611 477
Manganese 820 645
Mer cury 16. 4 7.9
Vanadi um 112 79.6
Soil - Organics
Arocl or 1242 0. 048 0. 035
Arocl or 1254 0.93 0. 49
Arocl or 1260 0. 16 0.11
Benzo( a) ant hr acene 1.4 0.94
Benzo( a) pyr ene 1.1 0.77
Benzo(b) f | uor ant hene 1.7 1.3
Benzo(k) f | uor ant hene 1.7 1.2
del t a- BHC 0. 0025 0. 0020
4, 4' - DDD 0. 087 0. 045
Di benzo( a, h) ant hracene 1.2 0.84
Dieldrin 0. 0086 0. 0055
Bi s(2- et hyl hexyl ) pht hal ate 15.3 7.1
Hept achl or 0. 0031 0. 0023
I ndeno( 1, 2, 3- cd) pyrene 1.2 0.78
4- Met hyl phenol 0.074 0.074
TPH- di esel 500 306
TPH gasol i ne 23 14
TPH notor oi l 80 62
Not es:

Air concentrations (ng/m 3) can be derived fromsoil concentrations by dividing by the particul ate em ssion
factor of 4.69 x 10 9 m 3/kg.
RVE Reasonabl e naxi mum exposur e



Table 7-3
Reasonabl e Maxi mum Exposure and Average Exposure Point Concentrations
in Soil for QU A: Transit-Wal ker

RVE Concentrati on Aver age Concentration

Cheni cal (mo/ kg) (my/ kg)
Soil - lnorganics
Ant i nony 67.3 43.6
Arsenic 109 77.8
Bari um 560 384
Beryllium 0. 68 0.53
Cadm um 3.7 2.8
Chr omi um 130 97.5
Copper 1, 580 1, 060
Lead 617 455
Manganese 1,140 807
Mer cury 29.6 12.5
Vanadi um 85.9 65. 3
Soil - Organics
Arocl or 1254 1.5 0. 69
Arocl or 1260 0.25 0. 16
Benzo( a) ant hr acene 0.57 0.43
Benzo( a) pyr ene 0. 65 0.49
Benzo(b) f | uor ant hene 0.96 0.72
Benzo( k) f | uor ant hene 0.94 0.70
Benzo( a, h) ant hr acene 0.21 0.21
Hept achl or 0. 0043 0. 0024
I ndeno( 1, 2, 3- cd) pyrene 0.53 0.41

Not es:

Air concentrations (ng/m3) can be derived fromsoil concentrations by dividing by the particul ate
em ssion factor of 4.63 x 10 9 m 3/kg.

RME Reasonabl e maxi mum exposur e



Table 7-4
Reasonabl e Maxi mum Exposure and Average Exposure Point Concentrations
in Soil for QU A Future Resident and Future Wrker

RVE Concentrati on Aver age Concentration

Cheni cal (mo/ kg) (my/ kg)
Soil - lnorganics
Ant i nony 72.0 55.5
Arsenic 165 126
Bari um 415 327
Beryllium 0.53 0. 46
Cadm um 4.1 3.4
Chr omi um 116 98.4
Copper 1, 980 1, 500
Lead 633 517
Manganese 766 639
Mer cury 38.6 17.8
N ckel 99.0 81.7
Vanadi um 92.2 71.4
Zinc 2,360 1,940
Soil - Organics
Arocl or 1242 0. 043 0. 034
Arocl or 1254 0. 67 0. 38
Arocl or 1260 0. 13 0.10
Benzo(a) ant hracene 1.2 0. 87
Benzo( a) pyr ene 1.0 0.75
Benzo( b) f | uor ant hene 1.6 1.2
Benzo( k) f | uor ant hene 1.6 1.2
del t a- BHC 0. 0022 0.0018
Car bazol e 0. 47 0.35
4,4' - DDD 0. 064 0. 035
Di benzo(a, h) ant hracene 0.93 0. 67
Dieldrin 0. 0069 0. 0047
Bi s(2- et hyl hexyl ) pht hal at e 9.8 4.7
Hept achl or 0. 0026 0. 0020
I ndeno( 1, 2, 3- cd) pyrene 0.94 0.68
4- Met hyl phenol 0.71 0.69
TPH- di esel 412 274
TPH gasol i ne 19 14
TPH not or oi | 100 56

Not es:

Air concentrations (m3/ng) for the inhalation route of exposure are derived fromsoil concentrations by
mul tiplying by the particulate em ssion factor of 4.63 x 10 9 m 3/kg.

RVE Reasonabl e nmaxi mum exposur e



Table 7-5
Exposure Point Concentrations in Shellfish Tissue for Shellfish Harvester at QU A

Exposure Point Concentration

Chemi cal (my/ kg) a

Aroclor 1254 0.02
Chrom um VI 1.2

Di butyl tin dichloride 0. 003
Lead 0.37
Mer cury 0.02
N ckel 0.99
Sel eni um 1.0

Zi nc 20. 3

a RMVE concentration

Table 7-6
Exposure Point Concentrations in Intertidal Sedinent
Used for Shellfish Harvester at QU A

Exposure Point Concentration

Chenmi cal (my/ kg) a
Ant i nony 19.8
Arocl or 1254 0.35
Arocl or 1260 0.84
Arsenic 50.7
Benzo( a) ant hr acene 1.1
Benzo( a) pyr ene 0.80
Benzo(b) f | uor ant hene 1.8
Benzo( k) f | uor ant hene 1.8
Chr om um VI 112
Copper 974
DDT 0.53
Di benzo( a, h) ant hr acene 0.23
I ndeno( 1, 2, 3- cd) pyrene 0.39
Lead 634
Mer cury 4.2

a RVME concentration



Table 7-7

Exposure Point Concentrations in Fish Tissue Used for Fisher at QU A

Chem ca
Al drin
Aroclor 1260
Bi s(2- et hyl hexyl ) pht hal at e
al pha- Chl or dane
gamma- Chl or dane
Chrom um Vi
DDE
Endosul fan |1
Endosul fan sul fate
Hept achl or
Lead
Mer cury

a Reasonabl e maxi mum exposure ( RVE)

Exposure Point Concentration
(no/kg) a
0. 0010
0.14
0. 64
0. 0020
0. 0016
0.16
0. 0034
0. 004
0. 004
0. 002
0.1
0. 036



7.1.2 Toxicity Assessnent

A toxicity assessment was conducted for the COPCs to neasure the relationship 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-causing) effects and noncarci nogeni c (noncancer-causing) health effects. Toxicity
val ues are derived fromeither epidem ol ogical or aninmal studies, to which uncertainty factors are applied.
These uncertainty factors account for variability anong individuals, as well as for the use of aninmal data to
predict effects on humans. The prinmary sources for toxicity values are the EPA's Integrated Ri sk Infornation
System (I RI'S) database and its Health Effects Assessnent Summary Table (HEAST). Both IR'S and HEAST were
used to identify the toxicity values used in the risk assessment.

Toxicity values for carcinogenic effects are referred to as cancer slope factors (SFs). Sfs have been

devel oped by the EPA to estimate excess lifetinme cancer risks associated with exposure to potentia

car ci nogens (cancer-causing chemcals). SFs are expressed in units of (ng/kg/day) -1. SFs are multiplied by
the estinmated daily intake rate of a potential carcinogen to provide an upper-bound estinmate of the excess
lifetine cancer risk associated with exposure at that intake level. The upper-bound estimate reflects the
conservative estimate of risks calculated fromthe SF. This approach nmakes underesti mati on of the actua
cancer risk highly unlikely.

Toxicity values for noncancer effects are termed reference doses (RfDs). RfDs are expressed in units of
ng/ kg/ day. RfDs are estimates of acceptable lifetime daily exposure |levels for humans, including sensitive
individuals. Estimated intakes of COPCs (e.g., the anount of a chemical that m ght be ingested from
contami nated drinking water) are conpared with the RfiDs to assess risk

Ref erence doses were not available for the follow ng 13 chemicals detected at QU A: Aroclors 1242 and 1260,
benzo(a) pyrene, benzo(a)anthracene, benzo(b)fl uoranthene, benzo(k)fl uoranthene, dibenz(a,h)anthracene
i ndeno(1, 2, 3-cd) pyrene, 4,4'-DDD, delta-BHC, copper, |ead, and petrol eum hydrocarbons

Publ i shed Rf Ds have not been identified for the follow ng 10 conmpounds: Aroclors 1242 and 1260
benzo(a) pyrene, benzo(a)anthracene, benzo(b)fl uoranthene, benzo(k)fl uoranthene, dibenz(a,h)anthracene
indeno(1, 2, 3-cd)pyrene, 4,4'-DDD, and delta-BHC. However, cancer risks were conputed for these chemicals.

Copper. The EPA O fice of Drinking Water maxi mum contam nant |evel (MCL) of 1.3 ng/L has been converted to a
surrogate oral RfD estinmate of 3.7 x 10 -2 ng/ kg-day by assuming ingestion of 2 L water/day for a 70 kg adult
(U.S. EPA 1994b).

Lead. Currently, EPA does not provide toxicity data for |ead because of unique considerations related to the
toxicology of this elenent. As an alternative to the traditional risk assessment approach, EPA reconmends
nmodel i ng bl ood | ead | evel s and conparing themw th acceptabl e blood | ead concentrations for residentia
exposure scenarios (U S. EPA 1994a, 1994c).

Pet r ol eum Hydr ocarbons. Approved toxicity values for petrol eum hydrocarbons are not available. These fuels
are conpl ex hydrocarbon nmi xtures produced by distillation of crude oil. They nmay contain hundreds of
hydr ocar bon conponents, as well as additives.

The actual conposition of any given fuel nay vary depending on the source of crude oil, refinery processes
used, and product specifications. Ri sk due to exposure of TPH was eval uated by cal cul ating risks for the
nost toxic constituents (benzene, ethyl benzene, toluene, xylenes).

7.1.3 Exposure Assessnent

The obj ective of the exposure assessnment is to estinate the types and nagnitude of human exposure to COPCs at
QU A This exposure assessnent is based on and is consistent with the EPA's risk assessnment gui dance (U. S
EPA 1989, 1991a, 1991b). Exposure media, potentially exposed current and future popul ati ons, and exposure

pat hways were evaluated. A summary of exposure pathways evaluated in the Rl appears in Table 7-1. R sk to
subsi stence fishers and subsi stence shellfish harvesters was not fully evaluated as part of Operable Unit A
Ri sk to subsistence fishers and subsi stence shellfish harvesters will be fully evaluated as part of Qperable
Unit B

In order to cal culate human intake of chemicals, exposure point concentrations nust 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.

Exposure point concentrations were calculated for both an average exposure and a reasonabl e maxi num exposure
(RVE) for surface soils at depths ranging fromO0.5 to 2.0 feet and for subsurface soils at depths ranging



from0.5 to 15 feet.

The RMVE 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 RMVE concentration was cal cul ated as the | esser of the nmaxi mum det ect ed
concentration or the 95 percent confidence limt on the arithnetic nmean

The average exposure scenari o was evaluated to all ow conparison with the RVE. The average scenario is
intended to be nore representative of |ikely human exposure at the site. Each average exposure point
concentration was cal cul ated as an arithnetic average of the chemcal results for a particul ar nedi um using
hal f the sample quantitation limt (SQ) for nondetected chem cals (see Tables 7-2 through 7-7).

Esti mates of potential human intake of chem cals for each exposure pathway were cal cul ated by conbi ni ng
exposure point concentrations wth 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 of EPA Region 10 default
values (U S. EPA 1991a) and site-specific exposure assunptions. One of the site-specific exposure
assunptions used in the QU A risk assessnment was the consunption rate of shellfish. Native Anericans are the
nost at-risk popul ati on because of subsistence use of shellfish. As suggested by Ecol ogy, a site-specific
exposure assunption was devel oped that assunes a person would eat 8.8 grans of shellfish per day, 365 days
per year for 30 years. A nore conservative subsistence scenario nmeant to reflect Native Anerican dietary
habits was al so evaluated by EPA. Exposure paraneters used in the risk assessnent are presented in Tabl es
7-8 through 7-11.

7.1.4 Risk Characterization

A risk characterization was perfornmed to estimate the |ikelihood that adverse health effects would occur in
exposed popul ations. The risk characterization conbines the infornation devel oped in the exposure assessnent
and toxicity assessment to calculate risks for cancer and noncancer health effects. Because of fundamenta
differences in the mechani sns through whi ch carcinogens and noncarci nogens act, risks were characterized
separately for cancer and noncancer effects.

Noncancer Effects

The potential for adverse noncancer effects froma single contamnant in a single mediumis expressed as a
hazard quotient (HQ. An HQis calculated by dividing the average daily chem cal intake derived fromthe
contam nant concentration in the particular nmediumby the RFD for the contamnant. The RFDis a dose bel ow
whi ch no adverse health effects are expected to occur

By adding the HQ for all contamnants within a nmediumand across all nedia to which a given popul ati on nmay
reasonably be exposed, an H can be calculated. The H represents the conbined effects of all the potentia
exposures that may occur for the scenario being evaluated. If the H is less than or equal to 1, noncancer
health effects are unlikely. |If the H for a common endpoint is greater than 1, it indicates that adverse

health effects are possible.

Cancer Ri sks

The potential health risks associated with carcinogens are 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
substance. Excess lifetime cancer risks are calculated by multiplying the cancer SF by the daily chem ca
intake averaged over a lifetine of 70 years.

A cancer risk estinate 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 estinate, an

i ndi vidual has a one-in one-mllion chance of devel oping cancer as a result of site-related exposure to a
carci nogen over a 70-year lifetime under the specific exposure conditions at the site. An excess lifetime
cancer risk of 0.0001 (or 10 -4) represents a one-in-ten-thousand chance. The EPA recomrends (in the NCP) an
acceptabl e target risk range for excess cancer risk of 0.000001 to 0.0001 (or 10 -6 to 10 -4) at CERCLA
sites



Table 7-8
Sumary of Pat hway- Speci fic Exposure Paraneters for QU A Current Uility Wrker and Transit-Wl ker

Uility Wrker Transi t - Wl ker
Exposur e Pat hway Par anet er Units RMVE Aver age RVE Aver age
I ngestion of chenicals I ngestion rate ny/ day 15 15 NA NA
in soi
Exposure frequency days/ yr 9 6 NA NA
Exposure duration yrs 25 10 NA NA
Body wei ght kg 70 70 NA NA
Averagi ng tine days 9, 125 (noncancer) 3,650 (noncancer) NA NA
25,550 (cancer) 25,550 (cancer)
Conver si on factor kg/ nmg 1 x 10 -6 1x 10 -6 NA NA
Summary i nt ake kg soil/ 5.3 x 10 -9 (noncancer) 3.5 x 10 -9 (noncancer) NA NA
factor kg- day 1.9 x 10 -9 (cancer) 5.0 x 10 -10 (cancer)
I nhal ati on of airborne Particul ated em ssion m 3/ kg 4.63 x 00 9 4.63 x 10 9 4.63 x 10 9 4.63 x 10 9
particul ates factor
I nhal ation rate m 3/ hr 4.8 2.5 0.6 0.6
Exposure tine hr s/ day 2.4 2.4 0.014 0.014
Exposure frequency days/ yr 9 6 250 250
Exposure duration yrs 25 10 .25 10
Body wei ght kg 70 70 70 70
Averagi ng tine days 9, 125 (noncancer) 3, 650 (noncancer) 9, 125 (noncancer) 3,650 (noncancer)
25,550 (cancer) 25,550 (cancer) 25,550 (cancer) 25,550 (cancer)
Sumary i nt ake kg soil/ 8.8 x 10 -13 (noncancer) 3.0 x 10 -13 (noncancer) 1.8 x 10 -14 (noncancer) 1.8 x 10 -14 (noncancer)
factor kg- day 3.1 x 10 -13 (cancer) 4.3 x 10 -14 (cancer) 2.5 x 10 -15 (cancer) 6.3 x 10 -15 (cancer)
Dernmal contact with Skin surface area cm 2/ event 1, 900 1, 900 NA NA
chem cal s in soi
Soi | -t o-skin ng/ cm 2 1.0 0.6 NA NA
adherence factor
Absorption factor unitl ess Chemi cal -specific NA NA
Exposure frequency event s/ yr 9 6 NA NA
Exposure duration yrs 25 10 NA NA
Body wei ght kg 70 70 NA NA
Averagi ng tine days 9, 125 (noncancer) 3, 650 (noncancer) NA NA
25,550 (cancer) 25,550 (cancer)
Conver si on factor kg/ mg 1x 10 -6 1x 10 -6 NA NA
Summary i nt ake kg soil/ 6.7 x 10 -7 (noncancer) 4.0 x 10 -7 (noncancer) NA NA
factor kg- day 2.4 x 10 -7 (cancer) 5.7 x 10 -8 (cancer)

Not es

Exposure paraneters other than those recomended by the EPA are discussed in the text.
NA  Not applicable

RVE Reasonabl e nmaxi mum exposur e



Exposure Route
I ngesti on of
chem cal s in soi

Der mal cont act
with chemcals in
soi

I nhal ati on of
chem cal s
absorbed to
particul at es

I nhal ati on of
Chemi cal s
adsorbed to
particul at es

Not es

Table 7-9

Exposure Paraneters for the Future Resident

Par anet er
I ngestion rate
Exposure frequency
Exposure duration
Body wei ght
Averagi ng tine
Noncancer
Cancer
Conversion factor
Summary i nt ake
factor
Noncancer
Cancer
Surface area
Adherence factor

Exposure frequency
Exposure duration
Aver agi ng tine
Noncancer
Cancer
Conver si on factor
Summary i nt ake
factor
Noncancer
Cancer
I nhal ation rate

Exposure frequency

Exposure duration
Body wei ght

Averaging time
Noncancer

Cancer

Summary i nt ake
factor
Noncancer
Cancer

Units
ngy/ day

days/ yr
yrs
kg

days
days
kg/ ng

kg soil/kg-day

kg soil/kg-day
cm 2/ event
ng/cm 2

days/ yr
yrs

days

days
kg/ ng

kg soil/kg-day
kg soil/kg-day
m 3/ day
days/yrs
yrs
kg
days

days

m 3 ai r/ kg-day
m 3 ai r/ kg-day

Adul t
100
350

24
70

8, 760

25, 550
1 x 10 -6

2,675
350
24

8, 760

25, 550
1 x 10 -

350

30

70

10, 95

25,55

RMVE
Child
200
350
15
2,190

25, 550
1 x 10 -6

6 1x 10 -6

0 3, 285

0 25, 550

=N
N~
x X
oo

Exposure paraneters other than those recomrended by EPA are discussed in the text.

NA  Not applicable

RVE Reasonabl e maxi mum exposur e

Aver age
Adul t
100
275

275

3, 285

25, 550

NN
© N
x X
oo



Table 7-10

Exposure Paraneters for the Future Industrial Wrker
RVE Aver age
Exposure Route Par anet er Units Adul t Adul t
I ngesti on of I ngestion rate ny/ day 50 50
chemcals in soil Exposure frequency days/yr 250 250
Exposure duration yrs 25 10
Body wei ght kg 70 70
Averaging tine
Noncancer days 9,125 3, 650
Cancer days 25, 550 25, 550
Conver sion factor kg/ ng 1x 10 -6 1x 10 -6
Summary i ntake factor
Noncancer kg soil/kg-day 4.9 x 10 -7 4.9 x 10 -5
Cancer kg soil/kg-day 1.8 x 10 -7 7.0 x 10 -8
Dernmal contact with Surface area cm 2/ event 1, 900 1, 900
chemcals in soil Adher ence factor ng/ cm 2 1.0 1.0
Exposure frequency days/ yr 250 250
Exposure duration yrs 25 10
Averaging time
Noncancer days 9,125 3, 650
Cancer days 25, 550 25, 550
Conversi on factor kg/ nmg 1x 10 -6 1x 10 -6
Summary i ntake factor
Noncancer kg soil/kg-day 1.9 x 10 -5 1.9 x 10 -
Cancer kg soil/kg-day 6.6 x 10 -5 2.7 x 10 -
I nhal ati on of Inhal ation rate m 3/ day 20 20
chem cal s absor bed
to particul ates Exposure frequency days/ yr 250 250
Exposure duration yrs 25 10
Body wei ght kg 70 70
I nhal ati on of Averaging tine
chem cal s adsor bed Noncancer days 9,125 3, 650
to particul ates Cancer days 25, 550 25, 550
Summary i ntake factor
Noncancer m 3 air/ kg- day 2.0 x 10 -1 2.0 X10 -1
Cancer m 3 ai r/ kg- day 7.0 x 10 -2 2.8 x 10 -2

Not es

Exposure paraneters other than those recomrended by the EPA are discussed in the text.
NA  Not applicable

RVE Reasonabl e maxi mum exposur e



Exposur e
Rout e
I ngestion of
chemcals in fish and
shel | fish

Dermal contact with
chemi cal s in sedi nment

I ngestion of
chemcals in
sedi nent s

a Noncancer
b Cancer

Not es

Table 7-11

Surmmary of Exposure Paraneters for the Shellfish

Par anet er
I ngestion rate

Fraction ingested

Exposure frequency
Exposure duration
Body wei ght
Averaging tinme

Conversion factor
Summary i nt ake

kg fish/ kg-day

Harvester and Fi sher

Units Shel | fi sh Harvester
g/ day 8.8
unitless 50
per cent
days/ yr 365

yrs 30

kg 70

days 10,950 a

25,550 b
ka/ g 1x 10 -3

6.3 x 10 -5 a

factor 2.7 x 10 -5 b
Soil to skin adherence nmg/ cm 2 0.1
factor

Skin surface area cm 2/ day 1, 900
Absorption factor - Chemi cal Specific-
Exposure frequency days/ yr 6
Exposure duration yrs 30

Body wei ght kg 70
Averaging tine days 10, 950 a

25,550 b

Conversion factor kg/ ng 1x 10 -6 a
Sunmmary i nt ake kg sedi nent/kg- 3.9 x 10 -6
factor day 1.7 x 10 -6 b
Ingestion rate ngy/ day 100
Exposure frequency days/ yr 6
Exposure duration yrs 30

Body wei ght kg 70
Averaging tine days 10, 950 a

25,550 b

Conversion factor kg/ ng 1 x 10 -6
Summary i ntake kg sedi nent/kg- 2.0x 10 -7 a
factor day 8.7 x 10 -8 b

Exposure paraneters other than those recommended by the EPA are presented in the text.

NA Not applicable

Fi sher
26.1

50

365
30
70
10,950 a
25,550 b
1 x 10 -3
1.7 x 10 -4 a
8 X10 -5 b
NA

£%2 $%%% ¥ %% $%%% %



Resul ts

Tabl e 7-12 sunmari zes the risk characterization results for each exposure scenario evaluated for QU A

Table 7-12
Summary of Potential Human Health Risks at QU A
Exposur e Currul ati ve Chemi cals Contributing to Risk in Specific Mdia
Scenari o R sk Soi | Sedi nent Fi sh/ Shel | fi sh
Current Transit Wl ker Scenario
RVE H =54 X10 -6 NR (Pb b) NP NP
CR<1 X10 -6 NR NP NP
CQurrent Wility Wrker Scenario
RVE H <1 NR (Pb) b NP NP
CR=2 X10 -6 As NP NP
Fut ure Resident Scenario
RVE H= 5.4 As, Pb b NP NP
As, PCBs, PAHs,
CR=8 X 10 -4 BEHP NP NP
Future Industrial Wrker
RVE H =1.2 As, PCBs NP NP
As, Be, PCBs,
CR=1X10 -4 PAHs NP NP
Future Shell fish Harvester
RVE H = 0.01 NP NR NR
CR=8.9 X 10 -6 NP As Aroclor 1254
Fut ure Fi sher
RVE H =0.1 NP NP NR
Arocl or 1260,
CR=9 X 10 -5 NP NP aldrin

a Each of the chemcals listed for a particul ar medi um poses a cancer risk greater than 10 -6 or contributes
significantly (>30% to the hazard quotient due to exposure pathways for that nedium No chemicals are
listed for any nediumfor those exposure scenarios having a cunul ati ve cancer risk less than 10 -6 or a
noncancer hazard index |less than 1.

b Health risks were not calculated for |lead. However, |ead concentrati ons exceeded the EPA soil screening

I evel of 400 ng/kg and the MICA A industrial cleanup |level of 1,000 ng/kg.

CHEM CAL ABBREVI ATI ONS OTHER ABBREVI ATl ONS
As Arsenic CR Cancer risk
Be Beryllium HI Hazard i ndex
BEHP  Bi s(2-ethyl hexyl ) pht hal ate NP This pathway was not included in the
PAHs Pol ycyclic aromatic hydrocarbons human exposur e nodel
PCBs Pol ychl ori nat ed bi phenyls (Arocl ors) NR No risk-contributing chemicals are |isted
for this medium (see footnote a)
RVE Reasonabl e maxi mum exposure

Except for future residential and future industrial exposures at the RVE | evel, the human health risks were
all below the EPA's target levels (H less than 1, excess lifetine cancer risk less than 10 -4). R sks above
10 -4 were predicted only for the future residential and future industrial scenarios and were associated with
heavy netals (arsenic), PCBs, PAHs, and BEHP at el evated levels in soils.

An unaccept abl e noncancer risk (H greater than 1) results fromthe exposure of future residents to
contami nated soils. The causing nost of the risks is arsenic. This chemcal was found in soils fromthe
fill area.

Lead soil concentrations, detected at O to 8 feet in depth, exceeded the EPA soil screening | evel of 400

my/ kg and the MICA A industrial cleanup |level of 1,000 ng/kg. A hypothetical child resident, who m ght ingest
| ead-contam nated soil, was evaluated using the EPA Lead | ntegrated Exposure Uptake Bi okinetic nodel (U.S.
EPA 1994) and EPA' s default exposure assunptions. The predicted nodel blood |ead |evels calculated with QU A
soi|l concentrations were found to exceed the recommended | evel of 10 Ig | ead/deciliter of blood in a child.

Uncertainty



Many uncertainties are inherent in the human health ri sk assessnent process. Uncertainty is introduced during
each step of a risk assessnent. For exanple, very high SQs nay nmask the detection of chenicals present at
the site and nay result in an underestinmation of risks. The percent of SQs exceedi ng risk-based val ue was
less than 10 percent indicating a mninal risk of underestimating site risks. Using toxicity values that
have a high degree of uncertainty may result in an overestimation of risks. Calculated future risks are
highly uncertain to the extent that future |and use assunptions are hypothetical (e.g., exposure may never
occur), and the nmagni tude of future exposure concentrations is unknown and may overestimate risks. At QU A
10 chemicals lacked toxicity values. Exclusion of these chemcals fromthe risk assessment could result in
an underestinmation of site risks.

7.2 ECOLOG CAL RI SK ASSESSMENT

A quantitative ecol ogical risk assessment was perforned for marine (sedinment and shellfish tissue) habitats
at QU A The format for the ecol ogical risk assessment followed the EPA ecol ogi cal risk assessnent franework
(U S. EPA 1992b). Hence, risk characterization defines the |ikelihood of adverse effects occurring as a
result of exposure to site contam nants.

Separ ate basel i ne ecol ogical risk assessnments were conducted for the terrestrial, intertidal, and subtida
habitats at QU A. The terrestrial habitat at QU Ais highly disturbed and provides little vegetative cover
Because the quality and extent of & terrestrial habitat at QU Ais limted, it cannot sustain a viable
wildlife population. Therefore, an ecol ogical risk assessnent of the terrestrial portion of QU A was not
war r ant ed.

smal |, intertidal sandy beach habitat exists on QU A Miintenance of the habitat for shorebirds was
identified as the assessnent endpoint for the ecological risk assessnent. Food chain nodeling with the
spotted sandpi per as the target species was used as the neasurenent endpoint. Results of the risk assessnent
suggest that shorebirds nmay be at risk fromarsenic, cadmum and nercury in the sedinment and in the benthic
nacroi nvertebrates that they ingest.

The marine habitat of QU A consists predonminantly of subtidal habitat. Four assessment endpoints were
identified for eval uating ecol ogical risks to the subtidal habitat:

. Mai nt enance of benthic invertebrate diversity and abundance

. Mai nt enance of viable nussel and cl am popul ati ons

. Mai nt enance of viable bottomdwelling fish popul ati ons

. Mai nt enance of the habitat for birds that feed on marine biota

The mai nt enance of benthic invertebrate diversity and abundance was eval uated using two neasurenent

endpoints: (1) comparison of sedinent chenmistry data to SQvs that represent sedinent chenical concentrations
bel ow whi ch adverse inpacts are unlikely and (2) sedinent bioassays. Results of the sedinment chem stry
conpari sons show that chl ordane, copper, DDT and its netabolites, |ead, nercury, nickel, PCBs, and zinc
present high-priority risks, whereas antinony, arsenic, cadm um PAHs, and phthal ate esters present
nediumpriority risks. Bioassays using three test organisns at two QU A sanpling stations showed no adverse
effects.

The mai nt enance of viable mussel and cl am popul ati ons was assessed by conparing tissue analytical results
froma caged mussel study with maxi mum acceptabl e tissue concentrations. The caged nussel study was
perforned as part of the Rl for adjoining QU B. Results suggest that chrom um |ead, nickel, selenium and
zinc pose risks to shellfish popul ations.

The nai ntenance of viable bottomdwelling fish popul ati ons was assessed by conparing tissue anal ytica

results for nmussels with naxi num acceptabl e tissue concentrations (based on ecol ogi cal risk-based screening
concentrations presented as effect range-low [ER-L], a concentration in sediments bel ow whi ch adverse effects
are considered unlikely [Long et al. 1995]). Results suggest that antinony, copper, di-n-butylphthal ate
endosul fan I'l, lead, nickel, and zinc pose risks to bottomdwelling fish popul ations.

The mai nt enance of shoreline habitat and the viability of birds feeding on marine biota were assessed using
food chain nodeling. The surf scoter was used to assess risks to a shellfish-eating bird and the pigeon
guillenot was used to assess risks to a fish-eating bird. Results suggest that shellfish-eating birds nay be
at risk fromnercury in the shellfish and sedinent that they consume, and fish-eating birds nmay be at risk
fromendrin ketone, lead, and nercury in the fish and sedinent that they consune.

Copper, lead, nercury, nickel, zinc, and PCBs were identified as chem cals of concern in 50 percent or nore
of the ecological risk scenarios (Table 7-13). These five chenicals are believed to be the najor overal
risk drivers for Sinclair Inlet biota because they exceeded several different neasurenent endpoints
(comparison to the SM5, tissue residues, and food chain nmodeling). Table 7-14 presents the ecol ogi cal risk



drivers.
Uncertainty

There are many factors contributing to the uncertainty of the ecological risk assessment. At QU A, toxicity
ref erence val ues may overestimate the risks of inorganic chem cals because the toxicity val ues were derived
fromlaboratory toxicity tests that used soluble and therefore toxic forns of the chemicals. |Ingestion rates
may not represent site- or species-specific conditions because they were obtained froma limted literature
dat abase. Extrapol ati ng concentrations of chem cals derived for one species to a second species introduces an
unknown quantity into the risk uncertainty and may overestimate the risk

7.3 R SK ASSESSMENT

The results of the human health risk assessnent indicate carcinogeni c and noncarci nogeni c risks associ at ed
with future residential and future industrial scenarios. Carcinogenic risk drivers in the reasonabl e maxi num
exposure scenario were identified as arsenic, beryllium (for future workers only), PCBs, and PAH compounds.
Noncar ci nogeni ¢ risks were primarily associated with arsenic, which was the only chem cal that had a hazard
quotient greater than 1.0 and whi ch accounted for 61 percent of the noncarcinogenic hazard index for the
site. Antinony, copper, nmercury, and PCBs were the only other chemcals that had a hazard quotient greater
than 0.1 (Figure 7-1). Athough no toxicity values are available for |ead, concentrations of |ead did exceed
both EPA screening levels for residential exposure and Ecol ogy screening levels for industrial exposure
Therefore, lead is al so considered a chem cal of concern

Ecol ogical risk was identified for:

. Shel | fi sh popul ations fromchromum |ead, nickel, selenium and zinc
. Bottom dwel I i ng fish popul ations from antinony, copper, |ead, nickel, zinc, and endosul fan I
. Fi sh and shellfish-eating birds fromendrin ketone, |ead, and nercury

. Shorebirds fromarsenic, cadmum |ead, nercury, copper, and zinc



Tabl e 7-13
Chem cal s of Concern for Each Exposure Scenario Studied at QU A

Hurman heal th-transit-wal ker Bl ue nussel
* Lead * Chrom um
* Lead
Human heal th-utility worker * Mer cury
* Lead * Ni ckel
* Arsenic * Sel eni um
Human health-future resident and future * Zi nc
i ndustrial worker * PCBS
* Arseni c
* Beryl l'ium (future industrial English sol e
only) * Ant i nony
* Lead * Copper
* PCBs * Lead
Human heal t h-shel | fi sh harvester * N ckel
* PCBs * Zi nc
Hurman heal t h-fi sher man * Endosul fan I1
* PCBs, Al drin * PCBs
Sedi ment - high priority
* Copper
* Lead
* Mer cury Pi geon gui | | enot
* N ckel * Lead
* Zi nc * Mer cury
* Chl or dane * Endrin ketone
* DDT and netabolites Surf scoter
* PCB * Mer cury
Sedi ment - nedi um priority Spot ted sandpi per
* Ant i mony * Arsenic
* Arseni c * Cadm um
* Cadmi um * Copper
* PAH * Lead
* Pht hal ate esters * Mer cury
* Zi nc
Table 7-14

Summary of Potential Ecological Health Risks at QU A

Speci es RVE Hazard | ndex Ri sk Drivers

Sedi nent 35.1 Mercury, DDT, zinc, DDD, copper,
phenol

Spot ted sandpi per 88.1 Arsenic, cadmum |ead, nercury

Bl ue nussels 22 Chrom um | ead, nickel, selenium
zinc

English sol e 33 Anti nmony, copper, |ead, zinc

Pi geon gui | | enot 10. 8 Lead, mercury, endrin ketone

Surf scoter 6.1 Mer cury

Not es:
RVE Reasonabl e Maxi mum Exposure
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8.0 REMEDI AL ACTI ON CGBJECTI VES
8.1 NEED FOR REMEDI AL ACTI ON

Remedi al action objectives (RAGCs) consist of nediumspecific or operable unit-specific goals for protecting
human health and the environnent. The objectives should be as specific as possible, but not so specific that
the range of alternatives that can be developed is unduly limted. RAGCs were devel oped for QU A for those
chem cal s of concern identified by conparing | aboratory results to chenical -specific regulations and as a
result of the baseline risk assessnent. The regulations addressed in the FS report include MICA screening
level s that focus on water quality standards and on human exposure via direct contact or via ingestion of
soil, groundwater, or narine life.

Land use at QU Ais expected to remain industrial in the future based on the inportant role of the Brenerton
Naval Conpl ex. The RAGCs were devel oped on this basis.

The general concl usion of the baseline risk assessnent is that the predicted cancer and noncancer risks posed
by chenmicals at QU A are slightly above or within established acceptabl e ranges for soils and above

acceptabl e ranges with respect to fish and shellfish that are consumed by hypot hetical subsistence consuners.
However, |ead concentrati ons observed in soil, but not included in the cal cul ated risks, present a health
risk to site workers and hypothetical future residents.

8.2 RAGs
The primary RAGCs for QU A incl ude:

. Prevent people fromcomng in contact with soil containing | ead, arsenic, PCBs, and PAHs above
acceptabl e | evel s

. Reduce the physical hazards associated with the existing riprap, such as exposed scrap netal,
construction debris, and fill materials
. Linmt erosion of heavy netal and organic constituents in fill naterials to Sinclair Inlet

marine waters through the existing riprap
. Reduce the transport of chemicals to groundwater or the marine environment
. Enhance terrestrial and marine habitat

The rationale for each of the RAGs are described in this section.

8.2.1 Soils

The RAO for soil is to prevent human exposure to the chem cals of concern. The soil exposure pathways to be
controlled are direct contact with soil and ingestion of soil. Based on the results of the risk assessnent
and conparison to MICA C Industrial standards, the chemicals in soils at QJ A for which renedial actions are
required are cPAHs, PCBs, arsenic, and lead. Inorganics are likely associated with industrial wastes

di sposed of in the fill materials. PCBs and PAHs may have been present in the fill material used to devel op
the site; the latter could al so be associated with petrol eum contam nation. Levels of contam nation are
substantially higher in Zone Il than in Zones | and IIl. Linmted portions of the riprap along the northern
parts of Zone Il also exhibit evidence of fill materials. These materials may represent a direct source of

contaminants to Sinclair Inlet. The remediation goals for these chemicals are shown in Table 8-1.

8.2.2 G oundwater

G oundwat er Eval uati on as Drinking Water

G oundwat er throughout QU A fails to neet state and federal standards for drinking water. However, the
drinking water standards are not appropriate cleanup standards because it is not reasonable to evaluate this
groundwat er as though it were potable. It is currently not used as a drinking water source and is a very
unlikely future source of drinking water.

To assess the potability of groundwater at QU A, the general requirenents defined by WAC
173-340-720(1)(a) (i), (ii), and (iii) have been applied:

(i) The groundwat er does not serve as a current source of drinking water.



(ii) The groundwater is not a potential future source of drinking water for any of the follow ng
reasons:

(a) Contains natural background concentrations of inorganic constituents (e.g., potassium
and sodi um) that make using the water for drinking not practicable. G oundwater
containing total dissolved solids at concentrations greater than 10,000 ng/L wl|
normal | y be considered to have fulfilled this requirenent.

(b) The groundwater is situated at a great depth or a location that nmakes recovery of water
for drinking water purposes technically inpossible

(iii) Potential indicator chemcals in groundwater will not be transported to groundwater that is a
current or potential future source of drinking water.

No on-site groundwater is used for drinking water. Al drinking water is inported via pipeline fromthe city
of Brenerton. Therefore, the first requirenent has been net, because groundwater does not serve as a current
source of drinking water.

The salinity profile for the site (URS 1995a) shows that groundwater is tidally influenced. Five nonitoring
wells in Zone Il and two wells in Zone | have total dissolved solids (TDS) concentrations greater than 10, 000
ng/L and therefore neet the second requirenment; that is, they are not suitable sources of drinking water. In
addition, if groundwater was extracted fromthe aquifer at QU A saltwater intrusion fromSinclair Inlet
woul d increase, thereby further increasing TDS |l evels in the aquifer.

QU A and adjoining State H ghway 304 and the commercial facilities upgradient of the site are | ocated near
the base of a bluff. The net downgradient flow of groundwater at QU A toward Sinclair Inlet precludes the
transport of chemicals upgradient to a properly located drinking water well. Therefore, the third

requi renent for excluding the groundwater fromdrinking water standards has been net.

In addition, under WAC 173-160-205(2), individual domestic wells nmay not be |ocated within 100 feet of known
or suspected areas of contam nation. As shown by the test results from MA208, groundwater contami nated with
benzene exists upgradient of QU A. The upper parking lot in Zone Ill is less than 100 feet downgradi ent of a
suspected source of contamination that is located off site and across State H ghway 304.

Based on this evaluation, the concern that groundwater could be consuned by future residents at QU A has been
elimnated. The probability that groundwater at QU A will be used as a source of drinking water in the
future is negligible.

G oundwat er Eval uation as a Source of Chemical Transport to Sinclair Inlet

The novenent of groundwater fromQOU Ato Sinclair Inlet transports dissolved chemcals to the narine
environnent. Thus, it is possible that the QU A contami nants could contribute to adverse effects in narine
lifeinthe inlet. Evaluations of fate and transport processes involving this pathway were performed during
devel opnent of the FS and proposed plan. These evaluations indicated that under current site conditions, the
mass flux of contaminants in QU A groundwater into the marine water does not significantly affect anbient
concentrations in Sinclair Inlet.

Mil tiple linear regression anal yses were conducted for contam nant levels in site nedia (soil, groundwater,
and narine sedinents). The resulting regression equations indicate how concentrations of inorganic and
organic chemcals in groundwater, for exanple, vary with those found in soil. Figure 8-1 shows that although
chemcal levels in subtidal (and likely intertidal) narine sedinents are highly correlated to those in the
terrestrial fill, neither sedinment nor soil chenical levels are correlated with those found in |owflow
sanpling results for groundwater at the detection limts achieved during the R sanpling. The inplication is
that marine sediments likely were affected by waste disposal practices in the past, but that currently those
chem cal s are not being transported at appreciable levels to Sinclair Inlet by groundwater flow from
terrestrial areas of the site.

The potential risks fromgroundwater will be further studied for the entire Brenerton Naval Conplex as part
of the RI/FS for QU B, including an ecol ogical risk assessnent for the nmarine environment of Sinclair Inlet.
If the QU B study establishes that QU A contani nated groundwater to QU B ecol ogi cal receptors represents an
unaccept abl e i npact, additional consideration may have to be given to active renmedial action neasures for QU
A groundwat er

Concentrations of dissolved inorganics detected in nmonitoring wells and a nearshore seep exceeded state or
federal chronic marine water standards for arsenic, copper, |ead, nickel, silver, thallium zinc, pesticides,
PAHs, and PCBS. Elevated |levels of arsenic, copper, lead, nickel, and zinc were also found in narine

sedi ment s.
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Chemi cal s that frequently exceeded surface water standards in groundwater and have been identified as

di scharging to Sinclair Inlet at |evels exceeding surface water standards in seeps should be nonitored to
ensure that the conclusion that the site presents low risk continues to be justified. Al so, groundwater

i mpacts shoul d be considered where remedi es are selected for other nmedia. Therefore, the RAO established for
groundwater is to reduce the potential for arsenic, copper, nickel, lead, zinc, PAHs, pesticides, and PCBs to
reach the groundwater, to the extent feasible using technologies that are inplenentable and effective for the
site. Under MICA, groundwater cleanup |levels can be set at concentrations based on the protection of
beneficial uses of surface water. The renediation goals for these chemcals are shown in Table 8-1.

8.2.3 Sur f ace Wt er

Surface water at the site flows through stormdrains that are nonitored by the Navy and mai ntai ned under the
NPDES program No specific RACs were devel oped for surface water.

8.2.4 Mari ne Sedi nents

The need for renedial action of marine sedinments and biota will be addressed in the ROD for QU B.
Consequently, no RAGCs or cleanup | evels were devel oped for this ROD.

8.2.5 Total Petrol eum Hydr ocarbons

The need for renedial action of petrol eum hydrocarbons in soils and groundwater will be addressed by a
facility-w de petrol eum hydrocarbon cl eanup program Consequently, no RAGs or cleanup |evels were devel oped
for this ROD

8.3 REMEDI ATI ON GOALS

Remedi ation goals for soil and groundwater are presented in Table 8-1. The goals for soil are based on MICA
Clndustrial levels since this site will remain in industrial use indefinitely. The goals for groundwater
are based on the nost stringent of federal and state surface water quality criteria. These include anbient
water quality criteria for human heal th based on fish and shellfish ingestion (MICA B, NTR) and on the
protection of biota (federal AWY State AWD and NTR). These will be adjusted by consideration of practical
quantitation limts and anbi ent groundwater concentrations. The anbi ent groundwater concentrations are

i ncluded for conparison.



(Proposed) Soi l

Par anet er CAS No.
Soi |
Arseni c 7440-38-2
Lead 7439-92-1

I ndi vi dual cPAHs 56-55-3, 50-32-8, 205-99-2, 207-08-9,

218-01-9, 53-70-3, and 193-39-5

Total PCBs 1336- 36- 3
G oundwat er

Arsenic 7440- 38-2
Copper 7440-50- 8
Lead 7439-92-1
N ckel 7440-02-0
Zinc 7440- 66- 6
Benzo(a) ant hracene 56- 55-3
Benzo( a) pyr ene 50- 32-8
Benzo( b) f | uor ant hene 205-99-2
Benzo( k) f | uor ant hene 207-08-9
Chrysene 218-1-9

I ndeno( 1, 2, 3-cd) pyr ene 193-39-5
BEHP 117-81-7
Aldrin 309- 00- 2
Dieldrin 60-57-1
Endrin 72-20-8
al pha- Chl or dane 57-74-9
gamma- Chl or dane 57-74-9
4,4 -DDD 72-54-8
4, 4" - DDE 72-55-9
4, 4" - DDT 50-29-3
Arocl or 1260 1336- 36- 3

a Background value for upgradient wells at the current tine.

b O eanup | evel established as the higher of the regulatory level or the practical

Departnment of Ecol ogy | nplenentati on Meno No. 3 [dated Novemnber 24,

Not es:

Soi |l and groundwater cleanup |levels are based on industrial site usage for current workers,
Sinclair Inlet. Soil cleanup |evels based on the latter will be defined,

Val ues for soils are in ng/kg. Values for groundwater are in lg/L.
- - No CAS nunber avail able

CAS - Chemical Abstract Service Registry Nunber

cPAH - carcinogeni c pol ycyclic aronmatic hydrocarbon

MICA - Model Toxics Control Act

NA - not applicable

PCB - pol ychl ori nat ed bi phenyl

WX - water quality criteria

Table 8-1
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9. 0 DESCRI PTI ON CF ALTERNATI VES

It is the intent of the Navy, Ecology, and the EPA to reduce the risk to hunans and the environnent to
acceptable levels by neeting the RAGs identified in Section 8.2 in the design and inpl enentation of renedia
actions.

In the FS, technol ogy types were screened to narrow the list of technol ogies that should be considered for
nmore detailed evaluation. As specified by CERCLA gui dance, technol ogy types and process options were
screened only on the basis of technical feasibility, with no other factors considered. Several renedia

t echnol ogi es, other than the alternatives described in detail later in this section, were screened out. Sone
exanpl es include soil washing treatnent of organic wastes in the fill, horizontal barriers, and extraction
and treatment of groundwater.

In the initial screening of the FS, extraction and treatnent of groundwater was eval uated; however,
groundwat er only constitutes a marginal risk and site-specific conditions nake extraction and treat ment
inmpracticable. Salt water fromSinclair Inlet is intruding on the groundwater. Punping would increase the
intrusion and greatly increase the volune of water to be treated. Chemcals of concern in groundwater m xed
with salt water are not readily treatable because of interferences fromhigh concentrations of chemcals
naturally found in salt water and dilution of the groundwater contam nants. Treatnent of |arge vol unes of
groundwat er/salt water to the low levels of surface water criteria is inpracticable.

Under CERCLA a no-action alternative nust be considered at every site to establish a baseline for conparison
In addition to the no-action alternative, 11 renedial action alternatives were evaluated for QU AL Several
of the alternatives can be grouped together, since they differ only in the prescribed area of application
(Zones 1, Il, or Ill) or in a variation of the method of containnent (perineter stabilized barrier, narine
geosynthetic liner, or sheetpiling).

9.1 CPERABLE UNIT A

The five alternative groups evaluated for QU A were

. Alternative 1-No Action

. Alternative 2-Institutional Controls Plus Upgraded Pavenent and R prap

. Alternatives 3 and 4-Excavation and D sposa

. Al ternatives 5A 5B, and 5C Waste Stabilization

. Al ternatives 6A, 6B, 7A, 713, and 8- Contai nment Using Capping, Sheetpiles, or a Geosynthetic
Li ner

9.1.1 Aternative 1-No Action

This alternative includes no specific response actions to reduce concentrations or exposure to chenicals or
to control their mgration. It relies solely on natural attenuation nechanisns for mgration control or the
ultimate degradation of chem cals. Continued erosion of the fill beneath and between the riprap woul d
continue. No actions would be taken to nonitor groundwater. The existing pavenent woul d continue to prevent
direct contact of workers and visitors with contam nated soils. This alternative has the | owest cost,

$21, 600 ($21,600 adm nistrative cost and $0 annual operation and mai ntenance [ O&V] cost).

9.1.2 Aternative 2-Institutional Controls Plus Upgraded Pavenent and Ri prap

Alternative 2 would control human exposure to chemi cals of concern in the soils and shellfish by inplenenting
institutional controls through restrictions on residential use, fish and shellfish harvesting, and public
access by maintaining fencing and woul d include nonitoring and periodic reviews. d eanup actions that
address marine sedi ment and ecol ogical receptors in the OU B ROD nay supersede those contained in this ROD
Upgr adi ng and mai ntai ni ng the existing paverrent woul d al so be addressed in this alternative. Alternative 2
was augrmented fromthe original presented in the final FS because of the predicted | ow degree of

ef fectiveness associated with the perineter containment alternatives. Consequently, this alternative now

i ncludes provisions for upgrading the existing riprap and inplenenting terrestrial and mari ne habitat
enhancenent s.

Institutional Controls

Institutional controls would involve |and use restrictions, restrictions to shellfish harvesting on

Charl eston Beach and public access, and continuation of existing security neasures. Deed restrictions cannot
be placed on the property until base closure. Upon base closure, notification of the history of the site
woul d be attached to any property transfer and the property transfer woul d have to meet the requirements of
CERCLA Section 120(h).



Per manent restrictions would be placed on the property by the Navy to limt or prevent devel opnent of the
fill area or to prevent drilling of water supply wells or use of the groundwater bel ow the site (except for
noni toring purposes) and to prevent shellfish harvesting. Absent further cleanup, in the event of transfer
of the property, it would be necessary to include deed or use restrictions.

Exi sting security neasures would be continued in order to control physical access to the shoreline of QU A by
the general public and Navy personnel. Existing security neasures include warning signs for coliform
bacteria in shellfish, periodic site inspections by base security, maintenance of the fence that is
consistent with facility operations, and a prohibition on fishing and shellfish harvesting. The prohibition
on fishing and shellfishing woul d extend indefinitely. However, these activities nay be permtted in the
future, pending conpletion of remedial actions at adjacent QU B. The specific elenments of the harvesting
prohibitions will be devel oped under the post-ROD renedi al design/renedial action (R RA) work plan

Pavenment Cap

Alternative 2 would al so include an upgraded asphalt cap placed over the surface of the existing pavenent
with an equival ent perneability of 1 x 10 -5 cnmisec or less. The cap would be repaired and upgraded over the
identified extent of the fill in Zone Il (approximately 3.7 acres), as shown on Figure 9-1. Zone Il contains
by far the nost contam nation at the site and only linited portions of Zone | show exceedances of MICA C
Industrial levels (location 238 for arsenic and | ocation 261 for TCLP | ead). The cap woul d be designed to
neet the follow ng performance criteria

. Conti nue adequate surface water collection and drainage with swales, culverts, stormdrainage
pi pes, and catch basins, as needed

. M ni m ze exposure of people to soi

. Provide for limted future site uses

. Protect against infiltration of water vertically into the fil

. Inplemrent a plan to repair cracks in the pavenent cap caused by settling fromvoids within the
underlying fill materia

The proposed design of the cap would include (1) repair of cracks and upgradi ng of existing pavenent, (2)
application of a surface seal ant coat, and (3) maintenance of proper drainage controls

The cap would reduce the infiltration and potential for transport of contam nants fromsoil to groundwater.
The cap woul d al so reduce the potential risk associated with netals, PAHs, and PCBs in surface soils by
reduci ng the exposure of human receptors to site soils. The pavenent cap woul d be inspected periodically as
part of the nmonitoring program and repairs would be nade to cracks that nay appear in the cap

Erosi on Protection

Erosi on protection woul d reduce the potential for fill debris in the existing riprap to erode into the marine
environnent; erosion of contamnated fill is likely a source of contam nation to adjacent marine waters. The
erosion protection alternative will be devel oped by the Navy with the Washington State Departnent of Fish and
WIldlife and Ecol ogy's Shoreline Program Erosion protection was sel ected because (1) it will cover
currently visible scrap and fill materials exposed in the existing riprap, (2) it provides better avian and
fishery habitat, (3) it reduces mai ntenance costs, and (4) it provides long-termeffectiveness as a result of
the expected reducti on of groundwater concentrations follow ng placenent of the additional riprap or
stabilized cobbl e/ gravel |ayer over the riprap

Erosion protection would be designed to nmeet the follow ng performance criteria

. Wthstand a prescribed design storm event

. M ni mi ze human and ecol ogi cal exposure to eroding fill naterials

. Provide for limted future site uses, including parking for Navy personnel and visitors
. Prevent the edge of the fill fromeroding into Sinclair Inlet

. Provi de pavenent gradi ng to nai ntain adequate surface drai nage

. Provi de access for operation and nmai ntenance of the parking area

. Limt the amount of marine habitat encroachment

A supply of fresh riprap (approxi mately 25,000 cubic yards) woul d be brought in and sl oped fromthe
intertidal area inland to ensure continuity with the existing beach habitat. The bank protection would
extend approxinmately 1,400 feet along the perineter of the fill in Zone Il (Figure 9-2). Zone Il contains
the bul k of contam nation at the site and is the only portion that shows visible evidence of fill naterials



exposed in the existing riprap; therefore, riprap along Zone |I is not required. The placenent of the fresh
riprap would be along the portion of the existing riprap where fill naterials or seeps are currently visible.
Any excavated materials would be properly disposed of at an off-site landfill. The details of the design
will be devel oped as part of the post-RCD RD RA phase with input and review fromthe agencies, the Suquam sh
Tri be, and the RAB.

After installation of the erosion protection, the shoreline would be exam ned every spring and after
significant storns to nonitor the status of the erosion protection. The material provided for the erosion
protection may require periodic replacenent.

G oundwat er Monitoring

G oundwat er sanpl es woul d be coll ected from nearshore and upgradient nonitoring wells and anal yzed and
reported at |east sem-annually for up to 5 years. After reviewing the 5 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

i npractical because of the dynam cs of the marine environment. Therefore, groundwater monitoring results from
nearshore wel ls woul d be conpared to surface water standards, with consideration of anbient conditions, to
eval uate trends in chemical concentrations. |If trends in the nearshore wells indicate that chemn cal
concentrations are declining following the renedial action in a manner consistent with |ong-term attenuation,
the nonitoring program may be reduced upon agreenent between the Navy and EPA and Ecol ogy.
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Habi t at Enhancenents

Low cost habitat enhancerments will be considered to address the existing marginal val ue of marine and
terrestrial habitats now extant on the site, to hel p augnment regional popul ations of terrestrial and nmarine
species, and to revitalize the ecology of this area. These enhancerments will be devel oped follow ng the

conpl etion of habitat surveys and consultation with state agency staff. Inplenentation will also be
coordinated with any renedial alternatives required at QU B and after ongoing studies of circulation patterns
within Sinclair Inlet are conpleted. Possible elenments of the habitat enhancenent plan to be inplenented in
conjunction with the erosion protection include artificial intertidal zones, introduced kel p col onies,

spawni ng habitat for salnonids, bird-nesting structures, and vegetated buffer zones. The specific design of
the habitat enhancenents will be devel oped in coordination with the R RA phase for the QU B sedi ments.

Peri odi ¢ Revi ews

Because this alternative would result in hazardous substances |eft on site above levels for unlinited use, a
review of the environnmental data would be required no less frequently than every 5 years after initiation of
the remedial action to ensure that human health and the environnent are being protected. The data would be
used to evaluate the effectiveness of the remedial action and to deternine whether any additional renedial
actions or nonitoring will be required in subsequent years. |If initial groundwater nonitoring results
indicate static or reduced contam nant |evels, subsequent mnonitoring may be reduced or elimnated. Periodic
reviews woul d continue indefinitely as |ong as hazardous substances remain on site above cl eanup |evels.
Alternative 2 has a cost of $1.3 mllion ($1, 066,092 capital cost and an annual O&M cost of $66,816 for 5
years).

9.1.3 Alternatives 3 and 4-FExcavation and D sposal of Soils

These alternatives woul d entail excavation of 27,000 cubic yards of contami nated Soil in the former disposal
pits in Zone Il (Alternative 3) to 63,000 cubic yards of contaninated soil above MICA Industrial standards in
Zones | and Il (Alternative 4). Excavated materials would be transported to and di sposed of at a permtted

waste landfill.

Institutional controls, nonitoring, periodic reviews, and habitat enhancenments woul d be the sane as in
Alternative 2. Both alternatives would significantly reduce the volune of contaminated materials at the
site. These alternatives have the highest costs of all of the alternatives: $15.9 mllion for Alternative 3
($15, 685,000 for capital costs and an annual O8M cost of $43,490 for 5 years) and $36.1 million for

Al ternative 4 ($35,906,000 capital cost and an annual O8M cost of $43,490 for 5 years).

9.1.4 Aternatives 5A, 5B, and 5C Waste Stabilization

In this group of alternatives, contam nated soils in Zones | and Il would be stabilized in the ground or
excavated, mxed with cenenting agents, and di sposed of on site. The stabilizing agents would |ikely involve



a cenent-based additive to ensure that the resulting treated wastes would be structurally sound and renain
chemcally inert. The alternatives include institutional controls, nonitoring, and habitat enhancenent as
described in Alternative 2. Alternative 5A invol ves excavation and on-site stabilization of soils in Zones |
and Il; Alternative 5B involves in situ stabilization of soils in Zones | and Il; Aternative 5C involves the
stabilization of soil only around the perineter of Zone Il and "hotspot" soils in Zone | (Figure 9-3). These
stabilization and contai nment options were devel oped to address the concern for controlling the discharge of
chemcals in groundwater fromthe site.

The costs of these alternatives range fromapproxinmately $4.4 mllion for Alternative 5C (capital cost of
$4, 171,000 and an annual &M cost of $43,490 for 5 years) to $21.0 mllion for Alternative 5A (capital cost
of $20, 808,000 and an annual O&M cost of $43,490 for 5 years) and $9.5 mllion for Alternative 5B (capital
cost of $9, 294,000 and an annual &M cost of $43,490 for 5 years).

9.1.5 Aternatives 6A, 6B, 7A 7B, and 8-Contai hnment Usi ng Cappi ng, Sheetpiles, or a Geosynthetic Menbrane

This group of five alternatives addresses isolation of contam nated soils and contai nnent of site groundwater

t hrough vari ous conbi nations and types of barriers: cap and sheetpiles for Zones | and Il (Alternative 6A),
cap and sheetpiles for Zone Il (Aternative 6B), cap and geosynthetic liner for Zones | and Il (Alternative
7A), sheetpiles and geosynthetic liner for Zone Il (Aternative 7B), and an upland sheetpile barrier for

Zones | and Il (Alternative 8). These alternatives include institutional controls, nonitoring, and habitat

enhancenents as described for Alternative 2. Estimated costs for these alternatives are $6.8 mllion for
Alternative 6A (capital cost of
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$6, 517,000 and an annual &M cost of $67,000 for 5 years), $4.8 mllion for Alternative 6B (capital cost of
$4, 574,000 and an annual &M cost of $51,000 for 5 years), $6.2 mllion for Alternative 7A (capital cost of
$5, 926, 000 and an annual O&M cost of $54,300 for 5 years), $4.7 million for Alternative 7B (capital cost of
$4, 508, 000 and an annual O&M cost of $43,490 for 5 years), and $2.2 nillion for Alternative 8 (capital cost
of $2,027,000 and an annual O8M cost of $43,490 for 5 years).

10. 0 COVPARATI VE ANALYSI S OF ALTERNATI VES

The EPA has established nine criteria for the evaluation of renedial alternatives:

. Overall protection of human health and the environnent

. Conpl i ance with ARARs

. Long-term effecti veness and per manence

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

. Inpl erentability

. Cost

. St at e accept ance

. Communi ty accept ance

The follow ng sections evaluate the five sets of alternatives according to the nine EPA evaluation criteria.
Each renedial alternative is discussed in terns of the evaluation criteria to help identify a preferred
alternative for QU A The no-action alternative (Alternative 1) was included as a baseline conparison.

10.1  OVERALL PROTECTI ON OF HUVAN HEALTH AND THE ENVI RONMENT

The prinmary hunman health risks at QU A are to potential future residents and future industrial workers from
exposure to soils contaminated with netals and to subsi stence consuners of fish and shellfish. The primary
ecol ogical risks are to shellfish, fish, and birds through exposure to sediments contaminated with netals,
PCBs, and pesticides, and theoretically through bioaccumul ation up the food chain. Drect action to

remedi ate the sediments may be undertaken under the QU B ROD. However, alternatives were developed in this
ROD for the terrestrial portion of QU Ato reduce a potential source of sedinent contanination.

The risk fromon-site soils can be attributed to contam nants found in the fill. Goundwater at QU A was
found to exceed sone surface water cleanup standards for PAHs, pesticides, SVOCs, and inorganics.

G oundwater is not a source of drinking water because tidal influence renders it not potable. Based on

avai |l abl e i nfornation, groundwater nodeling indicated that groundwater is currently not a significant source
of <m ssing text>



11.0 THE SELECTED REMEDY

Based on consi deration of CERCLA requirenments, analysis of alternatives using the nine evaluation criteria,
and public coments, the Navy, Ecology, and the EPA have deternined that Alternative 2 (institutional
control s plus upgraded pavenent and riprap [erosion protection]) is the nost appropriate renedy at PSNS QU A
This is the best alternative for the foll owi ng reasons

. The site is industrial and it is expected to remain as such

. The risks fromexposure to fill naterials are mninmal given adequate naintenance of the asphalt
pavenent and site security.

. The costs of inplenmenting excavation, containment, or treatnent options are substantial, and
these costs are disproportionate to the incremental inprovenent in human health or the
envi ronnent .

. Due to site-specific conditions, containnment of the groundwater would not be highly effective
and would be difficult to inplenent.

The Navy and the agencies have agreed that if groundwater nodeling and ecol ogi cal risk assessment perfornmed
for QU B indicate a need for further action at QU A to protect marine resources, those neasures and any
addi tional rmonitoring will be defined in the ROD for QU B.

The conbination of institutional controls (i.e., land use restrictions for residential use and fish and
shel I fish harvesting), nonitoring groundwater, upgrading the pavenent cap, providing erosion protection al ong
a portion of the existing riprap and shoreline, and enhanci ng habitat best achi eves the RAGs established for
QU A.  The specifics of inplenmenting the institutional controls for the site will be determ ned by agreenent
between t he Navy, EPA, Ecology, and the community (RAB) during the RD phase.

The cap will be upgraded and seal ed over the existing pavenent surface. The cap is protective of human
health and the environment. Future construction and mai ntenance of facilities at QU A may require breaching
of the asphalt concrete cap; workers could then be exposed to contami nated soil. The Navy will devel op and
inmpl enent a soil managenent plan that will apply to all future excavation projects at the Brenmerton Naval
Conmplex. The plan will require interaction with Navy nanagenent prior to any excavation activity, and ensure
that any excavated soils are sanpled and anal yzed, handl ed properly, and di sposed of appropriately. The

sel ected renedy provides a high potential for reaching the goals of reducing potential risks to humans and
the environnent to acceptable levels and for inproving terrestrial and narine habitat.

The maj or conponents of the selected remedy for QU A are the foll ow ng

. Upgr adi ng the pavenent cap over approximately 3.7 acres.
. Pl aci ng erosion protection (additional riprap or stabilized cobbl e/ gravel |ayer) along
approximately 1,400 linear feet of the existing shoreline. |[|f placenent of erosion protection

causes there to be a net loss of productive capacity of fish and shellfish habitat, mtigation
neasures will be incorporated into the project. Appropriate nitigation measures will be
deternmined after close consultation with interested parties and in accordance with the
substantive requirements of the Hydraulic Code, Chapter 220-110 WAC, prior to the placenent of
erosi on protection.

. Impl emrenting institutional controls, which include fencing (such as already exists), warning
signs, an extended prohibition on fish and shellfish harvesting at Charl eston Beach, and | and
use restrictions on residential use. Residential restrictions and controls and requirements for
the inspection and mai nt enance of the pavenent cap and erosion protection will be inplenmented
with a Brenerton Naval Conpl ex-w de soil managenent plan

. Conducting a groundwater nonitoring sanpling and anal ysi s program

. Conducting a periodic review of the data no less frequently than every 5 years. At the 5-year
review, all data will be evaluated by the Navy, Ecology, and the EPA to assess the
protectiveness associated with reduction of risks to the human health and ecol ogi cal receptors
in the nmarine environnment, as well as the need for any further action

. Creating a nonitoring programthat exami nes and reports on all elements of the renediation



. Conducting regul ar inspection and nai ntenance of the pavenent cap and erosion protection,
particularly after storns.

. Inpl ementing marine and terrestrial habitat enhancenents.

G oundwat er nonitoring results will be conmpared to surface water standards (see Section 8.3) to evaluate
trends in chem cal concentrations. |If the results of the groundwater sanpling indicate conpliance with
surface water standards (and in consideration of background levels) or if trends in nearshore sanpling points
are declining in a manner consistent with long-termattenuati on, nonitoring may be reduced upon agreenent

bet ween t he Navy, EPA, and Ecol ogy.

Actions at QU Awll also include conpliance with a future Brenmerton Naval Conpl ex-w de soil managenment plan
and a facility-w de petrol eum cl eanup program

Pursuant to Section 120(h) (1) of CERCLA and Part 373 of the NCP, should the United States enter into a
contract for the sale or other transfer of QU A property, the United States woul d give notice of hazardous
subst ances that have been stored, disposed of, or released on the property. Pursuant to Section 120(h)(3) of
CERCLA the United States would include in each deed entered into for the transfer of the property a covenant
stating that the renmedial action(s) are conpleted and any additional renedial action found to be necessary
after the transfer shall be conducted by the United States. In addition to the covenants required by Section
120(h) of CERCLA, the Navy is seeking GSA approval of restrictive covenants/deed restrictions to effectuate
the ROD, which will be included in the conveyance document in the event of transfer of the property to a
nonfederal entity. The conveyance docunent shall require the nonfederal transferee to record the restrictive
covenant s/ deed restrictions with the county auditor within 30 days of transfer. Such covenants/deed
restrictions will address any limts to remain in effect after the time of transfer to restrict |and use,
restrict the use of groundwater, and nmanage excavati on. The deed covenants will al so include provisions
addressing the continued operation, naintenance, and nonitoring of the selected renedy. |In the event that
GSA does not approve the restrictive covenants/deed restrictions by the tine of the 5-year review, the ROD
may be reopened.

If at any time follow ng the signing of this ROD, the Navy, EPA and Ecol ogy determne that there is a
serious inpact to Sinclair Inlet resources, the Navy and the agencies may decide to investigate potenti al
sources of contam nation or treat contam nated sources or groundwater. Such actions will be taken only after
appropriate public involvenent and after this ROD is re-evaluated. These efforts will need to be coordinated
with concurrent renediation and nmonitoring at QU B.

12. 0 STATUTCRY DETERM NATI ONS

Under CERCLA, selected renedies nmust protect hunman health and the environment, conply with ARARs, be
cost-effective, and use permanent solutions and alternative treatment technol ogi es or resource recovery
technol ogi es to the maxi num extent practicable. In addition, CERCLA includes a preference for renedies that
use treatnments that significantly and permanently reduce the volunme, toxicity, or nobility of hazardous
wastes as their principal elenent. The follow ng sections discuss howthe selected renedy for QU A neets
these statutory requirenents.

12. 1 PROTECTI ON OF HUMAN HEALTH AND THE ENVI RONVENT

The sel ected renmedial action for QU Aw ll protect human health and the environnent through the upgradi ng and
mai nt enance of the pavenent cap over the contaninated fill in Zone Il, erosion control by upgrading the
riprap, habitat enhancenent, &M activities, and institutional controls. Periodic inspections of the

renedi al measures will confirmthat the selected renedy renains protective. If the QUB RI/FS indicates a
need for further action at QU Ato protect marine resources, those neasures and any additional nonitoring
will be defined in the ROD for QU B.

The upgraded pavenent cap will protect humans and the environnent fromdirect exposure to the contami nants in
the fill. In addition, it will reduce the migration of contaminants to Sinclair Inlet by mnimzing
infiltration fromprecipitation flowi ng through the fill. Long-termeffectiveness of the cap will be

provi ded through regul ar inspection and mai nt enance.

Erosion protection will reduce the erosion of contamnated fill materials into the marine environnment during
storns. Long-term effectiveness of the erosion protection will be provided through regul ar inspection and
nai nt enance.

Active groundwater treatment or containnent is not being performed for several reasons: (1) the absence of a
dermonstrated |ink between contam nant |evels in groundwater and narine sedinents, (2) problens of
ef fectiveness of containnent without a confining layer, (3) problenms with constructability given the nature



of the fill materials, and (4) the inpracticability of achieving sonme of the water quality standards by
conventional treatment nethods. Goundwater nonitoring will help to verify that groundwater contam nants are
not significantly affecting narine waters in Sinclair Inlet.

G oundwater nmonitoring will be initiated to detect potential releases to the marine environnent and to

det ernmi ne whether the contam nant |evels in groundwater are being reduced through capping, placenment of
riprap, and natural processes. |Inplenenting institutional controls will restrict future residential |and use
at the site, prevent the public fromharvesting nearby shellfish, and mnimze the potential for activities
at or near the surface of the site that could disturb the integrity of the pavenent cap. Absent further
cleanup, in the event of transfer of the property, it would be necessary to include deed or use restrictions
in the conveyance docunents.

12. 2 COVPLI ANCE W TH ARARs

The selected remedy for QU Awll conply with federal and state ARARs that have been identified. No waiver
of any ARAR is being sought or invoked for any conponent of the selected renedies. The chenical-, action-,
and | ocation-specific ARARS identified for the site follow

. Regul ations inpl enenti ng MICA (RCW 70. 105D and WAC 173-340), which establishes cl eanup
standards for soil, groundwater, and surface water and requires institutional controls and
conpl i ance nonitoring where hazardous substances have been detected and remain on site after
remedi ation, are applicable.

. State of Washington SM5 (WAC 173-204) are applicabl e because they establish all the
requirenents to control potential sources of contam nants to marine sedinents. By agreenent
anong the Navy, EPA, and Ecology, all narine sediment issues will be addressed in QU B.

. State of Washington Water Quality Standards for Surface Water (WAC 173-201A) and Washi ngton
Water Pollution Control (RCWO90.48) standards are applicable because (1) they establish use
classification and water quality standards for marine water for the protection of public
health, fish, shellfish, and wildlife and (2) groundwater discharges to Sinclair Inlet.

. Federal Water Quality Criteria (Federal Water Pollution Control Act, Section 303 and 40 CFR
131) are relevant and appropriate because (1) they establish narine water criteria for the
protection of aquatic life and (2) groundwater discharges to Sinclair Inlet. 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.

. Washi ngt on M ni mum St andards for construction and mai ntenance of wells (WAC 173-160) require
that nmeasures be inplenented to protect groundwater from sources of contam nation during well
construction. This regulation is applicable at the site because of possible additional
nmonitoring wells that may be constructed at QU AL This regulation is also applicable for well
abandonnent procedures.

. Washi ngt on Dangerous Waste Regul ati ons (WAC 173-303) establish procedures for the designation
of waste as dangerous and standards for handling, transporting, storing, and treating the
desi gnated waste. These regul ations are applicable to the uncontained fill debris that may be

coll ected and transported off site during the remedial action.

. Washi ngton Transportation of Hazardous Waste Materials (WAC 446-50) concerns the transportation
of hazardous materials and wastes on the public hi ghways of Washington state. The regulation
is designed to protect persons and property from un-reasonable risk or harmor damage from
incidents or accidents resulting fromhazardous materials and wastes. The regulation is
applicable if it becomes necessary to renove and di spose of hazardous materials during the
remedi al action at QU A

. The Washi ngton Hydraulic 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 damage by
construction activity. This regulation is relevant and appropri ate because construction of the
erosion protection systemw || occur within the ordinary high-water nmark, or if it is
determined that a fishery resource or habitat would be altered with the placenment of the
erosion protection into the marine environment. Wth respect to the Washi ngton Hydraulic Code,
permits would not be required if the cleanup activities are conducted entirely on site, but
substantive requirements woul d 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 riprap shoreline. The shoreline of QU A at extrenme |ow tide
qualifies as a shoreline of statew de significance. Local master prograns in the vicinity of
t he shipyard under the Shoreline Management Act actively pronote aesthetic considerations
during general enhancement of the shoreline area, protect the resources and ecol ogy of the
shorelines, and increase recreational opportunities for the public on the shorelines. The

Shor el i ne Managenent Act al so states that shoreline fill, such as the erosion protection, wll
be designed and | ocated so that significant damage to existing ecol ogi cal values or natural
resources does not occur and that all fill nmaterial should be of such quality that it will not

cause water quality problens.

. The Coastal Zone Managenent Act in Section 307(c)(1l) requires that the | ead agency (the Navy)
deterni ne whether the renedial alternative at QU Ais consistent to the nmaxi mum ext ent
practicable with the state coastal zone managenent program and notify the state within 90 days
of its determnation. This regulation is considered applicabl e because erosion protection wll
be used along the shoreline at QU A The State has del egated coastal zone nmanagenent
consi stency determnations to the Gty of Brenerton.

. The federal Cean Air Act, Washington Gean Air Act, and Regul ati ons per Puget Sound Air
Pol lution Control Agency (42 USC 7401, RCW 70.94, WAC 173-400-040, and Puget Sound Air
Pol I ution Control Agency [PSAPCA] for fugitive dust are applicable during construction.

. The Endangered Species Act (16 USC 1531, promul gated by 33 CFR 320-330) is rel evant and
appropriate to QU A in general because bald eagles are known to inhabit the vicinity of the
shi pyard throughout Kitsap County. However, the actions of the selected renedy at the site
will not affect critical habitat of this species.

12.3 OTHER CRITER A, ADVI SORI ES, OR GUI DANCE

This section discusses other criteria, advisories, or guidance considered to be appropriate for the remedi al
actions of the selected renedy for QU A

Federal OSHA regul ations are applicable to workers involved in any site renediation activities that involve
potential worker contact with a hazardous substance.

State of Washington Industrial Safety and Health Act Cccupati onal Health Standards-Safety Standards for
Car ci nogens (WAC 296-62) concerns the protection of hunman health of workers by prescribing mni nrum
requirenents for the prevention or control of conditions hazardous to health.

The State of Washington's Statistical Cuidance for Ecol ogy Site Managers (Ecol ogy 1992a)and Suppl enent 6 to
this gui dance (Ecol ogy 1993) are to be considered for the purpose of interpreting the sanpling and anal ysis
results at QU A

The State of Washington's Stormwater Managenent Manual for the Puget Sound Basin shoul d be considered for
stormvat er control systems (Ecol ogy 1992b).

12.4  COST- EFFECTI VENESS

The selected renmedial alternative for QU Ais the least costly alternative after no action. Alternative 2 is
protective of human health and the environnent and attains ARARs, with risk reduction proportional to its
cost .

12.5  UTI LI ZATI ON OF PERVANENT SCLUTI ONS AND ALTERNATI VE TREATMENT TECHNOLOG ES OR RESOURCE RECOVERY
TECHNOLOG ES TO THE MAXI MUM EXTENT PRACTI CABLE

The sel ected renmedy for QU A represents the maxi mum extent to which pernmanent solutions can be utilized in a
cost-effective manner. It is protective of human health and the environnent, conplies with ARARs, and

provi des the best bal ance of tradeoffs in terns of |ong-termeffectiveness, permanence, short-term
effectiveness, inplenmentability, cost, and reductions in toxicity, mobility, or volunme. The selected remedy
neets the statutory requirenents for using pernmanent solutions to the maxi num extent practicable.

Treatnent is not part of the renedy for the fill, and it is not anticipated that any resource recovery
technol ogies (e.g., recycling) will be used at QU A

By upgrading and maintaining a cap over the fill and upgrading the riprap and i npl enenting institutional
controls, the selected renedy at QU Awll provide a long-termand cost-effective solution relative to the



ot her alternatives.
12. 6 PREFERENCE FOR TREATMENT AS A PRI NCI PAL ELEMENT

The only type of treatnent evaluated for QU A was solidification and stabilization of soils. Solidification
and stabilization were determned to be inpractical due to inplenentation difficulties and limted

ef fectiveness caused by the heterogeneous nature of the fill material. Therefore, the selected alternative
does not include treatment. Exposure is reduced by maintaining a cap and providing erosion controls along the
shorel i ne.

13. 0 DOCUMENTATI ON OF SI GNI FI CANT CHANGES

The proposed plan rel eased for public comment in May 1996 di scussed renedial action alternatives for QU A
The proposed plan identified Alternative 2 (pavenent cap, riprap erosion protection, habitat enhancenents,
and restrictions on |land use, fishing, and shellfishing [institutional controls]) as the preferred
alternative for QU A The Navy reviewed all witten and oral comments subnmitted during the public coment
period for QU A.  Upon review of these coments, it was deternmined that no significant changes to the remedy
for QUA as it was originally identified in the proposed plan, were necessary to satisfy public concerns.
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APPENDI X A

RESPONSI VENESS SUMVARY
PSNS, OPERABLE UNIT A

Thi s responsi veness summary addresses public comrents received on the proposed plan for renedial action at
Puget Sound Naval Shipyard (PSNS) Qperable Unit A (QU A). Several questions were asked at the public neeting
held on May 28, 1996, at the Washington Mutual Building in Brenerton, Washington. Were possible, inmrediate
responses were provided. One fornal comrent was al so provided during the neeting by M. R chard Brooks
representing the Suquam sh Tribe. Three witten coments were al so subnitted-one prior to the meeting and
two follow ng the neeting.

The questions, comments, and responses provided during the neeting are summari zed bel ow. A conplete
transcript of the of the public neeting is available in the information repository, which is |located at three
libraries in the vicinity of the site: the Central Library and the Downtown Branch Library in Brenmerton and
the Port O chard Library in Port Orchard.

1. Coment: (oral comrent from M. Kal Leichtnman at the public neeting) How are the [risk assessment
chem cal s and nunbers] determ ned?

Response: The carcinogeni ¢ and noncarci nogeni c risks are cal cul ated using nathemati cal formulas. The
formulas relate the concentration of chemcals in environnental nedia (e.g., soils, groundwater, and marine
sediments and tissue) to excess cancer risks and noncancer risks to current site users and hypothetica
future individuals. Scenarios included site walkers, utility workers, future residents, and future fishers
and shel |l fishers. The risk assessnent procedure follows U S. Environmental Protection Agency (EPA) guidance.
The same type of analysis is performed for potential ecological receptors, including marine organisns and
birds that feed upon them

2. Comment: (oral comment from M. Richard Brooks at the public neeting) The table [on the poster board]
there is alittle different fromthe information in your proposed plan. It indicates that subsistence
consuners of fish and shellfish would have an unacceptable risk due to concentrati ons of PCBs and pesti ci des.
There [on the poster board] it indicates that future shellfishers and future fishers have nargi nal human
health effects

Response: The results presented at the Proposed Plan public neeting sumrarized those included in the R.

The risks to future fishers and shellfishers were within EPA's range of acceptable risk. In discussions held
prior to finalizing the final renedial investigation (RI) report, we were advised to evaluate the risk to
subsi stence future shellfishers and fishers subject to a higher |evel of consunption, based on studies by the
tribes in the area. These additional scenarios resulted in higher risks by approxinmately five fold.

3. Comment: (oral conmment by M. Kal Leichtman at the public neeting) How about some of the other
debilitating illnesses due to ingesting some of the contam nants?

Response: The scenarios evaluated in the risk assessment estimate the increnental probability of contracting
cancer and/or other noncancer effects related to exposure to toxic chemcals. The likelihood of noncancer
effects is determined by calculating a hazard index (H). Wiuen a calculated H exceeds 1, systemc effects
to specific body tissues are predicted

W | ook at exposure of hunmans over a long period of tine. Under a residential scenario, it is usually 30
years. W look at both the toxic and carcinogenic effects.

4. Comment: (oral comment by Ms. Connie Lewis and M. Kal Leichtrman at the public meeting) Could you
explain what riprap is?

Response: Riprap consists of |arge blocks of rock (or quarry spalls) used for bank protection

The rock has to be of a certain quality and a certain size that nmaintains the erosion protection of the bank
and also is stable through time under wetting, drying, freezing, and thaw ng processes. Specifications for
the riprap will be determned in the renedial design phase.

5. Comment: (oral comment by M. Kal Leichtman at the public neeting) If the groundwater has al ready
| eached the contamnants [in the fill], why bother with it now?

Response: In sone parts of the riprap, there are visible areas of industrial fill, such as scrap netal and
netal shavings. There is a potential during storms and even during nornal tidal action for that material to
slough into Sinclair Inlet. The proposed alternative would be a way to keep that naterial from noving



directly into Sinclair Inlet.

6. Comment: (oral comment by M. Rich Yanss at the public nmeeting) | was also a little bit confused over
the fate and transport chart. | don't renenber it being presented that way in either the feasibility study
or renedial investigation. It seens a relatively new view towards that information.

Response: The chart summarizing the effectiveness of the proposed groundwater containnent alternatives
referred to a groundwater nodeling study that was conducted after the feasibility study, so it has not been
presented to the Restoration Advisory Board (RAB) before. The results of the nodeling suggest that the
contai nnent renedy would be marginally effective, resulting in only a 25 to 60 percent reduction in
groundwater flowto Sinclair Inlet.

7. Comment: (oral comment by M. Rich Yanss at the public meeting) The inplication [of this study] was that

nost of the contaninants have already | eached out... W're only talking about certain types [of

contam nants]. Certainly the heavy netals still remain there [in the fill].

Response: The heavy netals do remain in the fill, but the ambunt that can be | eached out is nuch | ower than
the total. The contanminants in nost parts of the fill are strongly adsorbed to the soil particles and are
not easily | eached out into groundwater. For dissolved netals, we see |low parts per billion levels in

groundwat er, conpared to nuch higher levels in soils.

8. Comment: (oral comment by M. Rich Yanss at the public meeting) Wuld that be nore typical of slag
materials or things of that nature?

Response: It would be typical of a situation where | eaching of contam nants in the fill has occurred over a
peri od of decades and nost of the available and nobile netals have been flushed out of the site.

9. Comment: (oral comment by M. Kal Leichtnman at the public neeting) WII the questions and answers that
have been presented now constitute part of the [Record of Decision]?

Response: Yes. Any questions or comments get incorporated into the responsiveness sunmary in the Record of
Deci si on.

10. Comment: (oral comrent by M. Rich Yanss at the public neeting) W're saying that over a period of
years, nost of the [leaching of the] contam nants, due to both groundwater flow and tidal action, have
al ready occurred.

Response: Yes, and in the past, the contam nants were also transported to Sinclair Inlet by disposal (e.g.,
flushing of plating waste). The Navy will continue to nonitor groundwater to confirmthe |ow current rate of
chem cal transport in groundwater.

11. Comment: (oral commrent by M. Rich Yanss at the public neeting) And it would be action, primarily of
keepi ng the area bl acktopped...[and the site] would keep releasing ...naterial to the bay, but it certainly
won't stop any contam nant | eaching fromtidal action.

Response: That's correct. However, again it is likely that rel eases via groundwater were higher in the
past. For exanple, there is no mercury detected in the nost recent groundwater sanples. Contamnants are
now observed at very |low |l evels (or not observed above detection limts) in groundwater. Mst of the
contam nation likely occurred in the past.

12. Comment: (oral comment by M. Rich Yanss at the public neeting) The groundwater nonitoring [results]
for the next five years will [be] conpared to what?

Response: The results will be conpared to water quality standards for marine waters for protection of marine
organi sns, the National Toxics Rule for protection of human health, and so on. These are sunmarized in
Section 8.0.

13. Comment: (oral comment by M. Rich Yans at the public neeting) Wuld we al so conpare it to sanples that
have al ready been accunul at ed?

Response: W would also ook at time trends (i.e., how the concentrations vary over long tine periods).

14. Comment: (oral comrent by M. Richard Brooks at the public neeting) Based on your modeling of QU A do
you know what the contam nant |oad fromthe groundwater pathway is?

Response: W nade that estinmate, which was part of the final feasibility study. W are nowin the process
of confirm ng sone estinmates, specifically for arsenic because it shows up in the soils, groundwater, and



nmari ne sedinments and tissue. Qur initial estimate in the final FS was between 13 and 14 kil ograns per year
for the follow ng dissolved netals: arsenic, cadmum chromium copper, |ead, nercury, nickel, silver, and
zinc. Qur recent estinate for arsenic alone, as presented in the final groundwater nodeling report (August
1996), is 7.5 percent higher than the previous estimate for arsenic, or approxi mately 16 kg/yr

15. Comment: (oral comment by M. Brooks at the public neeting) Are you going to be |ooking at the other
operabl e units, the groundwater pathway, to | ook at the total |oading of contam nants across the entire
facility to look at the total loading into Sinclair Inlet...?

Response: Yes, the significance of the chemcal flux from QU A groundwater on narine resources wll be
eval uat ed under QU B.

16. Comment: (oral comrent by M. Richard Brooks at the public neeting) Are you going to be |ooking at the
effectiveness of the renedial actions at the site [in the context of the results] at QU B?

Response: W are in the renedial investigation phase at QU B. Wen we get to the feasibility study phase,
we will evaluate a variety of alternatives (including different alternatives than the ones that were
presented to you tonight) over the entire site and their inpact fromall of the operable units

17. Comment: (oral comment by M. Field Ryan at the public neeting) If [M Richard Brooks] wants nore
details, is that the set of books over there that gives the details and the broad plan on the rest of the
operabl e units?

Response: The avail abl e docunents include the renedial investigation, feasibility study, extra copies of the
proposed plan, and the prelimnary groundwater report. W are also conducting sone additi onal groundwater
nodel i ng runs, as part of the predesign phase for placenent of the riprap. That work is not done yet, but
the report will be available when it is conpleted

The full set of docunents is available in the county |ibrary now

18. Comment: (oral comment by M. Kal Leichtnman at the public nmeeting) W' ve | ooked at what the Navy had
done in the past to contribute to contam nation. How about these other jurisdictions that border Sinclair
Inlet? Have they been advi sed what's going on? Have they been told to "clean up your act?"

Response: The Qperable Unit B marine study will determne the mass of contaminants entering Sinclair Inlet
fromthe shipyard groundwater, surface water, and stormdrains. The study will also attenpt to identify other
(e.g., off-site) sources of sedinent contaninants. The Navy needs to know this because if the sedinents are
cl eaned up under QU B, then there should be assurance that there are no other sources within Sinclair Inlet
that woul d recontam nate the sedinents

19. Comment: (oral comment by M. Kal Leichtman at the public neeting) The only thing that |'m concerned
with is the aspect of hunman health. And | don't believe, at least in ny own mind, there are any boundaries
within Sinclair Inlet that belong to the Navy or to Harrison Hospital or to the County or to the ferry system
and so forth.

Response: For QU B, the risk assessnent is currently ongoing, as is the evaluation of the nature and extent
of chemicals in terrestrial and marine sedinents. This analysis may indicate that there are other non-Navy
past or ongoi ng sources that have contributed to el evated chemical levels within sedinments in Sinclair Inlet.

20. Comment: (oral comment by M. Richard Brooks at the public neeting and restated in a letter fromthe
Suquam sh Tribe to M. John Gordon, dated May 31, 1996) W were pleased to see that habitat enhancerment will
be one of the conponents to the preferred alternative. The placenent of additional riprap along the
shoreline of Sinclair Inlet will result in a net |oss of aquatic habitat in Sinclair Inlet, and habitat
nmtigation is a necessary conponent to conpensate for the loss of this habitat area

Response: As discussed in a roundtable meeting in April 1996 with representatives fromthe Navy, Vashi ngton
State Departnent of Ecol ogy (Ecol ogy), Washington State Fish and Wldlife, the Suquam sh Tri be, and URS
Consul tants, any proposed habitat enhancenments will be discussed with stakehol ders and designed in

consul tation with Ecol ogy, the Tribe, and Fish and Wldlife. Statenments by Fish and Wldlife staff at the
same neeting indicated that careful design and placenment of the fresh riprap nay not result in significant
inpacts to marine waters and nmay require only mnor engineering controls to prevent possible inpacts.

21. Conment: (witten comment by M. Richard Brooks in a letter fromthe Suquam sh Tribe to M. John
Gordon, dated May 31, 1996) The Suquam sh Tri be appreciates the opportunity to provide comrents on the
proposed cl eanup plan for Puget Sound Naval Shipyard (PSNS), Operable Unit (QU) A...Source control neasures
inplenented at PSNS will be an inportant conponent for the reduction of chemcals of concern in nmarine biota
and sedinment to acceptabl e human health and ecol ogical risk levels. Fishery resources within Sinclair Inlet



are inportant to the health and wel fare of the Suquam sh Tribe and are reserved to the Tribe under the Point
Elliott Treaty of 1855.

Response: The Navy appreciates the Tribe's comments.

Comment: The Tribe is concerned with the effectiveness of source control neasures being proposed under the
QU A preferred alternative and the total amount of contam nants being rel eased fromPSNS into Sinclair Inlet.
At the public neeting on May 28, 1996, it was understood that as part of the QU B renedial investigation an
eval uation of groundwater and other wastestreans will be assessed over the entire facility to determ ne the
total discharge of contaminants fromPSNS into Sinclair Inlet. These data should provide initial

information on the effectiveness of renmedi al neasures being proposed at the operable units, and indicate if
addi tional renedial nmeasures may be needed to reduce the total anount of contam nants being rel eased into
Sinclair Inlet from PSNS.

Response: The Navy appreciates the Tribe's comments and concurs with your understanding.

Comment :  The proposed plan al so describes restrictions on fish and shellfish harvesting. The Tri be would
like it specified that these restrictions are for resident fish species (i.e., bottomfish, rock fish) and
not for highly mgratory fish species such as sal non.

Response: Such restrictions are under the control and purview of the Washington State and county Health
Departments; however, the Navy can provide advisories to these agencies. The Navy will work with state and
| ocal agencies and the Tribe to finalize the details of the fish and shellfish harvesting restrictions.

Comment: The Tribe will accept the preferred alternative for QU Aif: (1) language is included in the
Record of Decision to indicate that renedi al neasures proposed for the operable unit will be reeval uated and
nmay be nodified based on informati on eval uated under the QU B renedi al investigation; and, (2) adequate
habitat nmitigation is included to conpensate for the | oss of aquatic habitat fromthe placement of additional
rip rap along the shoreline.

Response: The reconmended | anguage to address the Tribe's first concern has been included in the ROD. W
di sagree that placement of new riprap will necessarily significantly inpact aquatic habitat. The basis for

i ncluding provisions for habitat enhancenents is to inprove the existing marine and terrestrial habitat in
its current state. Careful design, planning, and construction (with input and review fromthe agencies, the
Tribe, and the public) can be inplenmented to avoid | ong-terminpacts.

22. Comment: (witten comrent from Ms. Kathy D ckerson, |ndianola, Washington, sent to John Gordon, PSNS) |
think Alternative 4: Renoval of materials fromdisposal pits in Zones | and Il should be chosen, as it is
nore inclusive than Alternative 2. It is nmost protective, neets state requirenents, reduces toxicity, has
short termand long termeffectiveness, [and the] renoval technology is easily available. Particular concern
for me is groundwater contam nation and need to renobve source of contam nants and to nonitor groundwater
carefully and for a long tine.

Response: The nost recent groundwater sanpling results, statistical analysis, and groundwater nodeling
studi es suggest that, currently, contam nants are not being transported fromthe fill to Sinclair Inlet in
significant quantities. Excavation of a portion of the site would: (1) nmove the contaninants to another
(albeit nore controlled) location, (2) may result in short-termnobilization of contam nants to Sinclair
Inlet during the construction process, and (3) would result in much higher cleanup costs to reduce only
slightly the existing risks associated with the groundwater pathway.

23. Comment: (witten comment from M. John Meller, Brenerton, Washi ngton, sent to M. John Gordon, PSNS)
Bui |l d a handi cap conpati bl e pedestrian overpass at the Mssouri Gate. This is a nust!

Response: The Navy appreciates your interest in the work at Operable Unit A and your comments about traffic
circulation patterns in the greater Brenmerton area. However, they do not pertain to the proposed plan and it
is reconmended that you contact the Gty of Bremerton and State Departnent of Transportation with your
comrent s.

24. Comment: (witten comment from M. M ndy Fohn, Poul sbo, Washington, sent to M. John Gordon, PSNS). |
have several concerns regarding QU A

a. | don't see how clean riprap will reduce erosion.
Response: Fresh riprap will be placed on the existing riprap, portions of which show exposed fill materials.

The fresh riprap will act as a protective cover and reduce the degree of turbul ence and erosion associ at ed
with tidal fluctuations and storm waves.



b. | would like to see nore extensive habitat enhancenent; or at |east sone specifics. How can habitat be
enhanced in an area with contam nated sedinents? | would think sedi ment cleanup and habitat enhancenent
shoul d be linked. You nay do enhancenent but considering the sedinment pollution, this (habitat) nay be
negat ed by the conditions of the sedinent?

Response: Even though contami nati on of sediments has been docunmented, a subnarine survey of marine habitat
adj acent to the site suggests a fairly diverse popul ation of marine organi sns exists. Habitat enhancenent
and cl eanup actions for the sedinments will be coordinated within the context of ROD for QU B.

c. | was alarned at the HQ for ecol ogical risk. These |levels seemhigh; howw Il this cleanup action
mtigate the ecological risk? | don't see where this cleanup action will have any inpact on ecol ogi cal risk

Response: The proposed cl eanup for QU A does not directly address marine sedi ments by devel opi ng cl eanup
actions for the sedinments. These actions will be addressed under the ROD for QU B. |If this work indicates a
need for further actions at QU A to protect narine resources, those actions will be defined in the FS and RCD
for QU B. The placenent of fresh riprap will reduce direct erosion of fill materials fromportions of the
shoreline.

d. | would like to see nore specifics on the shellfish harvesting issue. WIIl shellfish harvesting be
“prohi bited" or only "discouraged'? Have you (Navy) coordinated with the Bremerton-Kitsap County Heal th
District? WIIl nonitoring of shellfish tissue continue in order to address this issue?

Response: The Navy will coordinate with State and | ocal prograns regarding the posting of warning signs.
Shel | fish harvesting is already prohibited because of elevated fecal coliformlevels. There is no provision
for monitoring of shellfish tissue under QU A. Ongoing nonitoring may be undertaken by the State Health
Departnment or the County under other prograns. The eval uation of nonitoring of nmarine resources wll be
addressed in the FS for QU B.

e. WII there be continued |long-termnonitoring of groundwater wells and seeps? | have not reviewed the GV
or seep data; but | amreluctant to say that 3 years of nmonitoring can be justifiable to give the inpression
that the level of contam nants are not increasing. Continued nonitoring nmust be a part of this plan.

Response: Continued nonitoring of groundwater is an inportant el enent of the proposed action. A review of
the remedi al neasures will be undertaken at |east every 5 years after initiation of the selected renedi al
action. The frequency and duration of groundwater nonitoring will be determ ned by concurrence of the Navy
and the Agenci es.

f. Public education should be a part of the plan. There are opportunities here to educate the public.
Some i deas:

1. Interpretive signs

2. Li nking with conmmunity groups; such as the CGtizens Action Community for Sinclair Inlet
3. Enphasi ze habitat enhancenent

4. Recovery of Sinclair Inlet

Response: The Navy very much appreci ates your comrents about the opportunities for public education in this
cleanup program W anticipate that there will be an educati onal conponent of the proposed institutional
controls to advise the community about potential risks associated with nmarine resources and lifestyle choices
that woul d i ncrease exposure. W wel come your input and ideas in designing and inplenenting the habitat
enhancenent portion of this proposed cl eanup.

M/ #1 concern is the ecological risk to Sinclair Inlet. | feel that the cleanup alternative does not
adequat el y address this concern. How will ecological risk be affected?

Response: See response to Comment 24c.

25. Comment: (witten comment fromthe Brenerton-Kitsap County Health District to M. John Gordon, PSNS)
a. The Health District supports the preferred cleanup alternative discussed in the Final Feasibility Study.
However, this cleanup alternative cannot be considered the final word on the remedi ation of QA  The

following activities will contribute to the understanding of the effectiveness of the preferred cl eanup
actions:



1. The anal ysis of data collected fromthe ongoi ng nonitoring of groundwater at OJ A, and
2. The results of the Renedial Investigation for OQperable Unit B (OUB).

The source controls reconmended for OJ A nay be the nost cost-effective solution to mninizing environment al
inmpacts to Sinclair Inlet. However, because it is difficult to assess the effectiveness of source controls
in QA without considering the inputs of contam nants fromother parts of PSNS-and without an analysis of
ongoi ng nonitoring data-additional or nodified renedial measures may be needed at QU A

Response: G oundwater nonitoring data for QU A are summarized in the Final R Report. The Rl for QUBis
currently being prepared. The results of the statistical analysis conducted for QU A suggest that
contam nant | oads from groundwater to Sinclair Inlet are mnor.

b. The Health District supports the preferred cleanup alternative with the understandi ng that the
remedi ati on of existing contamination in the marine sedinments affected by Q) A will be addressed as part of
the QU B RI/FS process.

Response: The Navy appreci ates your coment and agrees with the County's understanding that narine sedinents
wi Il be addressed under QU B.

c. In support of the preferred alternative, the Health District recomrends a short-termincrease in the
groundwat er nmonitoring frequency for QA Based on the |limted amount of groundwater sanpling events
conducted to date, the seasonal variation in groundwater flow rates, direction, and quality have not been
wel | defined, and the contam nant plune has not been delineated (nmapped). The Health District recomends
quarterly nmonitoring for a two year period to better describe this information. Mre limted nonitoring of a
subset of wells and paraneters nay be acceptable during the two-year study. Based on a review of this
nonitoring data, a reduction in the sanpling frequency nay be appropriate after that time. This additional
data woul d al so assist with refining the groundwater nodel used for QU A

Response: The details of the |ocation, analytes, and frequency of groundwater rnonitoring will be described
in the post-ROD RO RA work plan and will be available for comrent and review



