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

Naval Air Station Widbey Island, Ault Field
Operable Unit 3, Area 16
Gak Harbor, Washington

STATEMENT COF PURPGCSE

Thi s deci si on docunent presents the final remedial action for Cperable Unit (QU) 3, one of four operable
units at the Naval Air Station (NAS) Widbey Island. Ault Field, Superfund site near Qak Harbor, \Washi ngton.
The sel ected renedy in this decision docunent was chosen in accordance with the Conprehensive Environnental
Response, Conpensation, and Liability Act of 1980 (CERCLA as amended by the Superfund Amendnents and

Reaut hori zation Act of 1986 (SARA), and, to the extent practicable, the National Ol and Hazardous Substances
Pol ution Contingency Plan (NCP). This decision is based on the adm nistrative record for QU 3.

Thi s docunment al so finalizes the results of the Hazardous WAste Eval uation Study. The purpose of this study
was to determ ne whether sufficient contam nation existed at an additional 26 areas at NAS Wi dbey Island to
warrant either further investigation, sone type of renedial action, or no further action. Those decisions
are included in this Record of Decision.

The United State Navy (Navy) is the |lead agency for this decision. The United States Environnental

Protecti on Agency (EPA) approves of this decision and, along with the Washington State Departnent of Ecol ogy
(Ecol ogy), has participated in the scoping of the site investigations and in the evaluati on of renedial
action alternatives. The State of Washington concurs with the sel ected renedy.

ASSESSMENT OF THE SI TE

Actual or threatened rel eases of hazardous substances fromQU 3, if not addressed by inplenenting the
response action selected in this Record of Decision (ROD), may present an inmmnent and substanti al
endangernent to public health, welfare, or the environnent.

DESCRI PTI ON CF THE REMEDY

QU 3 originally consisted of Area 16, the Runway D tches, and Area 31, the Former Fire Training School .
Because of the need for further evaluation, Area 31 is no longer part of QU 3. Area 31 will be addressed as
part of QU 5.

The remedial action at Area 16 addresses ecol ogical risks. Runway ditch sedinments at several segnents of the
ditch systemwere found to contain chenicals that pose risks to aninals, such as nuskrats and benthic

organi sns, which come into contact with the sediments. Chemicals of concern in ditch sediment include

pol ynucl ear aronatic hydrocarbons (PAHs), total petrol eum hydrocarbons (TPH), arsenic, and lead. There is no
concern for human health risks in the runway ditch system The purpose of the action is to reduce the

ecol ogi cal risk associated with contam nation in the ditch sedinents.

The sel ected renedy for the runway ditches is renoval with on-site disposal. The action is to renove the
sedi ment fromthe contam nated areas and haul it to the Area 6 landfill on the base. This landfill wll be
capped as part of the selected renedy for QU 1, and placenent of these sedi ments under the cap will contain
the contam nants. Because the concentrations of chenicals found in the sedinents do not cause the sedinent to
be consi dered hazardous or dangerous waste, placenment in the landfill will be pernitted. The sedinments will
be anal yzed prior to placenent to verify this conclusion. After remedial action, the Navy can resune

mai nt enance dredging to allow for better drainage along the flightline area.

STATUTCRY DETERM NATI ONS

The selected renmedy is protective of human health and the environnent, is in conpliance with federal and
state requirenents that are legally applicable or relevant and appropriate to the renedial action, and is
cost-effective. The renedy utilizes pernmanent solutions and alternative treatnment (or resource recovery)
technol ogi es to the naxi mum extent practicable for this site. However, because treatment of the principal
threats of the site was not found to be practicable, this renedy does not satisfy the statutory preference
for treatnent as a principal element. Hazardous substances will be left on site above risk-based | evels;
therefore, the five-year reviewwi |l apply to this action
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DECI SI ON SUMVARY
1.0 I NTRCDUCTI ON

In accordance with Executive Order 12580, the Conprehensive Environnental Response, Conpensation, and
Liability Act of 1980 (CERCLA), as anended by the Superfund Amendnents and Reauthorization Act of 1986
(SARA), and, to the extent practicable, the National Ol and Hazardous Substances Pollution Contingency Pl an,
the United States Navy (Navy) is addressing environnental contam nation at Naval Air Station (NAS) Wi dbey
Island, Ault Field, by undertaking renedial action. The selected remedial action has the approval of the
United States Environmental Protection Agency (EPA), the concurrence of the Washington State Departnent of
Ecol ogy (Ecology), and is responsive to the expressed concerns of the public. The selected renedial actions
will conmply with applicable or relevant and appropriate requirenents (ARARs) promul gated by Ecol ogy, EPA and
other state and federal agencies.

2.0 SITE NAME, LOCATIQON, AND DESCRI PTI ON

NAS Wi dbey Island, Ault Field, is |ocated on Widbey Island in Island County, Wshington, at the northern
end of Puget Sound and the eastern end of the Strait of Juan de Fuca (Figure 2-1). The island is oriented
north-south, with a length of alnmost 40 mles and a width varying from1 to 10 mles. NAS Widbey Island is
located just north of the city of CGak Harbor (popul ation 14,000) and has two separate operations: Ault Field
and the Seapl ane Base.

Ault Field is a Superfund site that has been divided into four separate operable units (Qus): 1, 2, 3, and 5.
The Seapl ane Base is a separately listed Superfund site and constitutes QU 4.

This record of decision (ROD) addresses QU 3, which now consists only of Area 16, the Runway Ditches. Area
31, the Former Runway Fire School, was initially included as part of QU 3. However, nore information is
needed and further evaluation is necessary before a renedial action decision can be made for Area 31.
Therefore, Area 31 has been renoved fromQU 3 and will be addressed as part of QU 5.

This ROD al so docunents the decisions reached and the actions that will be taken as a result of the Hazardous
Waste Eval uation Study. This study addressed twenty-six additional study areas that had been originally
identified at both Ault Field and the Seapl ane Base but were not included in QUs 1, 2, 3, or 4.

<I MG SRC 1095113>

Area 16 conprises the eastern portion of Ault Field, including the flightline area and the on-site drainage
areas through dover Valley (Figure 2-2). dover Valley Lagoon and Dugual | a Bay, which are east of the base
boundary, were also included in the investigation because they are downgradi ent of Area 16.

The Ault Field Runway Ditches consist of approximately 9 miles of connected ditches and 1 nmile of culverts
that drain the runway area and receive discharge frommany of the station's stormdrains. The mgjority of
the ditches eventually connect with the dover Valley stream which flows east toward the O over Valley
Lagoon and Dugual | a Bay (Figure 2-2). One ditch, located north of Runway 7-25, enpties into the Strait of
Juan de Fuca. This ditch only receives runoff fromthe runway, not discharge fromother stormdrains. Sone
of the ditches do not contain water during the dry season.

The bottoms of the ditches near the runway vary in width fromapproximately 2 to 10 feet and range in
elevation fromslightly bel ow nean sea |level (MSL) to 20 feet above MSL. The banks of the ditches typically
have a 30- to 45-degree slope and rise to a height of 5 to 10 feet above the base of the ditch. Thick plant
gromt h typical of wetlands is present in the base of the flow ng ditches, except where the water is greater
than 1 foot deep. Sedinent buildup in the ditches is greater than 1 foot thick near stormdrain discharges
and is less than 6 inches in the ditches east of Runway 13-31. Until about 1981, the ditches were dredged
with a dragline every 7 to 8 years. During dredging, sedinent was renoved fromthe ditch base and reportedly
pl aced al ong the banks. Presently, there is little or no evidence of dredged piles and the area is thickly
veget at ed.

Three baffles have been installed al ong the runway ditches (Figure 2-2). The baffles are intended to retain
sedi nent and keep cul verts from becom ng cl ogged. The upstream (westernnost) baffle, south of Taxiway C, is
constructed of concrete; the two downstream baffles are constructed of wood. The upstreambaffle is al so
constructed and operated to contain any floating petrol eum product that nay enter the ditches if a spill
occurs on the flightline. The upstreambaffle used to have an oil/water separator with an electric oil

ski mm ng recovery systemthat renoved and containerized the floating product retained by

the baffle. The oil skimrer unit is now inoperable. Current practice at the base is to imedi ately respond
to spill events if and when they occur, with oil skinmmng perfornmed as needed by a spill response contractor
using a vacuum truck.



The d over Valley Lagoon serves as a catchnent basin for approximately 7,000 acres of |and drai ned by the
di tch network, which includes nost of Ault Field and some surrounding areas.

<I M5 SRC 1095113A>

Di scharge into the [ agoon includes surface water fromsurrounding hills to the north and south, wetlands in

t he sout heastern portion of the naval base, and surface water runoff collected fromAult Field by the runway
ditches and carried off base by the dover Valley stream \Water flowin this streamwas neasured at 4.6
cubic feet per second in June 1992. In the |ower elevations of dover Valley, the streamsystem nay intersect
the water table and receive groundwater input. The |agoon water surface is nmintained at several feet bel ow
MBL by punping water over a dike into Dugualla Bay. Witer fromthe uppernost portion

of the lagoon is reportedly used to irrigate the surrounding agricultural fields; runoff fromthese fields
drains into the | agoon. Additional discussion about dover Valley Lagoon and Dugualla Bay is included in
section 6.1.

Because the runway ditch network is designed to handl e stormmater drainage for Ault Field and the surroundi ng
area, and because much of the land next to the ditches is wetland, Area 16 is assunmed to lie within the 100
year flood plain. There are no known buildings at Area 16 that are subject to historic preservation

requi renents.

3.0 SITE H STORY AND ENFORCEMENT ACTI VI TI ES
3.1 SITE H STORY

NAS Wi dbey | sl and was commi ssi oned on Septenber 21, 1942. The station was placed on reduced operating
status at the end of the war. In Decenber 1949, the Navy began a continuing programto increase the
capabilities of the air station. The station's current mssion is to maintain and operate Navy aircraft and
aviation facilities and to provi de associ ated support activities. Since the 1940s, operations at NAS Wi dbey
I sl and have generated a variety of hazardous wastes. Prior to the establishnent of regulatory

requi renents, these wastes were di sposed of using practices that were considered acceptable at that tine.

In response to the requirenents of CERCLA, the United States Departnent of Defense (DoD) established the
Installation Restoration (IR} Program The Navy, in turn, established a Navy IR programto neet the

requi renents of CERCLA and the DoD IR Program From 1980 until early 1987, this programwas cal |l ed the Navy
Assessnent and Control of Installation Pollutants (NACIP) program Under the NACI P program a set of
procedures and term nol ogi es were devel oped which were different fromthose used by the EPA in admnistration
of CERCLA. As a result of the inplenentation of SARA, the Navy has dropped NACI P and adopted the EPA

CERCLA/ SARA procedures and term nol ogy. Responsibility for the inplenentation and adm nistration of the IR
program has been assigned to the Naval Facilities Engineering Conmmand ( NAVFACENGCOM). The Sout hwest Divi sion
of NAVFACENGCOM has responsibility for the western states. Engineering Field Activity, Northwest (EFA

Nort hwest) has responsibility for investigations at NAS Wi dbey Island and other naval installations in the
Paci fic Northwest and Al aska.

3.2 PREVIOUS | NVESTI GATI ONS AT NAS WH DBEY | SLAND

The Navy conducted the Initial Assessnent Study at NAS Wi dbey |sland under the NACIP programin 1984 (SCS
Engi neers 1984). A nore focused fol l owup investigation and report, the NAS Wi dbey Island Current Situation
Report was conpleted in January 1988 (SCS Engi neers 1988). After the Current Situation Report was conpl et ed,
further investigations were proposed for areas where contam nation was verified and where unverified
conditions indicated further investigations were appropriate.

Wile the Current Situation Report was being prepared, EPA Region 10 performed prelimnary assessnents at NAS
Whi dbey Island, Ault Field, to evaluate risks to public health and the environnent using the Hazard Ranki ng
System

In late 1985, EPA proposed that Ault Field be nomnated for the National Priorities List (NPL). |In February
1990, the site was officially listed as a Superfund site on the NPL. EPA's inclusion of Ault Field on the NPL
was based on the nunber of waste disposal and spill sites discovered, types and quantities of hazardous
constituents (such as petrol eum products, solvents, paints, thinners, jet fuel, pesticides, and other
wastes), and the potential for domestic wells and | ocal shellfish beds to be affected by wastes originating
fromthe site.

As a result of the NPL listing, the Navy, EPA and Ecology entered into a federal facility agreenent (FFA) in
Cctober 1990. The FFA established a procedural framework and schedul e for devel oping, inplenenting, and
noni toring appropriate response actions at NAS Wi dbey | sl and.



Fol | owi ng CERCLA and SARA gui delines, various sites and areas at NAS Wi dbey Island were |ater grouped into
"operable units." The term"operable unit" (QU) is used to designate specific areas undergoing R /FS
investigations. The two areas at Ault Field (Areas 16 and 31) were collectively identified as QU 3. An
RI/FS for QU 3 was conducted in 1992, with the Final R report issued in January 1994 (URS 1994a) and the
Final FS report issued in April 1994 (URS 1994b). The purpose of the RI/FS was to characterize the site
deternmine the nature and extent of contam nation, assess human and ecol ogi cal risks, and eval uate renedi al
alternatives. A proposed plan addressing the Navy's preference for renedial actions was published for public
comrent in July 1994 (URS 1994c).

4.0 COWUNI TY RELATI ONS

The specific requirenments for public participation pursuant to CERCLA Section 117(a), as anended by SARA,
include rel easing the proposed plan to the public. The proposed plan for QU 3 (both Areas 16 and 31) was
issued on July 19, 1994, and an open house and public neeting were held on July 26, 1994. The public conmment
period expired on August 18, 1994. Approxinately 30 conments were received on the proposed plan. The
responsi veness sunmary, that includes responses to comments, is included in this ROD as Appendi x A

As explained in Section 2, QU 3 no longer includes Area 31 (the Forner Runway Fire School). Therefore
Appendi x A provi des comments and responses only for Area 16 and does not address public comments related to
Area 31. Because Area 31 has been noved to QU 5, the coments and responses for this Area will be provided
in the responsiveness sunmmary section of the ROD for QU 5



Docunents pertaining to this investigation were placed in the followi ng infornation repositories:

Qak Harbor Library

7030 70th N E

Qak Harbor, Washington 98277
Phone: (360) 675-5115

Sno-Isle Regional Library System
Coupeville Library

788 N. W Al exander

Coupevi |l I e, Washi ngt on 98239
Phone: (360) 678-4911

NAS Wi dbey |sland Library (for those with base access)
1115 W Lexington Street

Qak Har bor, Washi ngton 98278-2700

Phone: (360) 257-2702

The Administrative Record is on file at the follow ng | ocation

Engi neering Field Activity, Northwest
Naval Facilities Engi neering Comrand
19917 7th Avenue

Poul sbo, Washi ngt on 98370

Phone: (360) 396-0061

Comunity relations activities have established comruni cati on between the citizens living near the site
other interested organi zations, the Navy, EPA, and Ecology. The actions taken to satisfy the statutory
requirenents al so provided a forumfor citizen involvenent and input to the proposed plan and RCD. These
have i ncl uded:

. Creation of a conmmunity relations plan

. Quarterly Technical Review Conmttee (TRC) neetings with representatives fromthe public and
from ot her governmental agencies.

. Mont hly Restoration Advisory Board (RAB) mneetings begi nning February 1994 that replaced the TRC
and provided additional public involvenment in QU 3.

. A public availability session, held in February 1994, where information was presented to
citizens about the ongoing environnental investigations and the Navy invited i nterested persons
to tour QU 3.

. I ssuance of a draft proposed plan for review and comment by the RAB committee on June 9, 1994,

before the issuance of the final proposed plan
. Newspaper advertisenent for the proposed plan and public neeting

. A public neeting on July 26, 1994, to present the findings of the QU 3 investigations and to
recei ve comments on the proposed pl an

In the National Defense Authorization Act for Fiscal Year 1995 (Senate Bill 2182), Section 326(a), Assistance
for Public Participation in Defense Environmental Restoration Activities, the Departnent of Defense was
directed to establish Restoration Advisory Boards (RABs) in lieu of Technical Review Committees. |n January
1994, NAS Whi dbey Isl and becane one of the first Navy facilities to establish a RAB

The purposes of the RAB are to

. Act as a forumfor discussion and exchange of informati on between the Navy, regulatory
agenci es, and the community on environnental restoration topics.

. Provi de an opportunity for stakeholders to review progress and participate in the decision
maki ng process by reviewi ng and comenting on actions and proposed actions involving rel eases
or threatened rel eases at the installation

. Serve as an outgrowth of the TRC concept by providing a nore conprehensive forumfor discussing
environnental cleanup issues and serving as a nechani smfor RAB nenbers to give advice as



i ndi vi dual s.

The RAB nenbers consi st of representatives fromthe Navy and regul atory agencies as well as civic, private,
city governnent, and environmental activist groups. The NAS Widbey Island RAB, as currently staffed, has a
substantial representation frominterested environnental organizations (Wi dbey |Island Preservationists

Whi dbey | sl anders for a Sound Environnent, Wi dbey |sland Audubon Society).

The RAB has participated in devel opnment of the QU 3 decision docunents. Menbers were briefed on and revi ened
two drafts of the proposed plan prior to the public neeting. The RAB has al so received draft review copi es
of this ROD and their comments were evaluated for incorporation prior to this RCD being finalized

5.0 SCOPE AND ROLE OF CPERABLE UNIT

Potential source areas at NAS Wi dbey Island, Ault Field, have been grouped into separate OUs, for which

di fferent schedul es have been established. Final cleanup actions for QUs 1 and 2 have been sel ected and RCDs
finalized. QU 5 is proceeding through a focused feasibility study with a ROD scheduled to be final in 1995.
For QU 4 (at the Seapl ane Base), the ROD was signed in 1993, and cleanup actions were conpleted in 1994.

The cl eanup actions for QU 3 described in this ROD address only sedinent contanmination in the Area 16 Runway
Ditches. Ditch sedinent is the only environmental mediumrequiring active renediation. The cleanup actions
described in this ROD address all known and current and potential risks to human health and the environnent
associ ated with QU 3.

6.0 SUWRARY CF SI TE CHARACTERI STI CS

This section summarizes site conditions, including a discussion of the geol ogic, hydrologic, and
environnental setting of QU 3, and the nature and extent of contam nants of concern

6.1 PHYSI CAL AND ENVI RONVENTAL SETTI NG

The follow ng subsections discuss the geol ogy, hydrogeol ogy, surface water, and ecol ogi cal characteristics of
U 3.

6.1.1 Ceology and Hydrogeol ogy

Whi dbey Island lies within the Puget Sound Low and, a topographic and structural depression between the

A ynpi ¢ Mountains and the Cascade Range. During the Quaternary Period (last 2 mllion years), the Puget

Low and was repeatedly covered by continental ice sheets advancing fromthe north. Characteristic

sedi nentary deposits were formed during the advance and retreat of these glaciers, as well as during
interglacial periods. These glacial and nongl acial deposits are up to several thousand feet deep on the
island, but tend to be thinner on the northern portion of the island, including Ault Field, where bedrock is
locally exposed at the surface. The near-surface deposits on the island were deposited during the Fraser

gl aci ation (20,000 to 10,000 years ago) and during the post-glacial period (10,000 years to the present).

Features of the glacial/interglacial stratigraphy on northern Widbey Island and Ault Field have been

descri bed fromsurficial exposures and borehol es during regi onal geologic studies and site-specific
environnental investigations. The geologic units that have been identified at QU 3 consist of the follow ng,
listed fromyoungest to ol dest:

. Recent post glacial deposits: sand, silt, and clay with mnor gravel and peat
. Everson gl aciomarine drift: silt and clay with some sand and mi nor grave

. Vashon recessional outwash: sand and gravel with some silt

. Vashon till: gravelly, sandy silt with sonme clay

. Vashon advance outwash: clean to silty sand with sone gravel and minor silt

. Whi dbey Fornmation: sand, silt, peat, and clay

. Doubl e Bluff Drift: till, glacionmarine drift, and outwash

At Ault Field and surrounding areas, these geologic units locally rest on netanorphic bedrock. The
stratigraphic units at Area 16 consi st of recent deposits overlying glaciomarine drift, which in turn
overlies Vashon advance outwash deposits. Deposits of the Wi dbey Formation underlie the advance outwash.
The Doubl e Bluff Drift probably underlies the Wi dbey Formation. The Wi dbey Formati on underlies the Vashon
deposi ts.

The U S. Ceol ogi cal Survey (USGS) has identified five major regional aquifers (hydrogeol ogic units) above
bedrock on Wi dbey |sland, |abeled A through E frombottomto top. |Individual aquifers may consist of one or
nore geologic units, and often there is not a one-to-one correspondence between a particul ar aquifer and



specific geological units over a regional scale. The aquifers are generally conposed of sand, or sand and
gravel ; aquitards are conposed mainly of nonglacial clay and silt, glacial till, or glacionarine drift. The
aqui fer systemat Wi dbey Island is designated as a sole source aquifer, since it serves as the only supply
of potable water for at |east half of the residents, there is no viable alternative source of drinking water
for those using groundwater, and the aquifer boundaries have been defi ned.

Two aquifers have been identified at QU 3. One is a local perched aquifer identified near the northeast
portion of the runways (around Area 31), but not identified at the Area 16 wells in the southern portion of
the runways. The other is the regional aquifer corresponding to USGS hydrogeol ogic units Cand D, formng a
conbi ned single aquifer at QU 3 (USGS Units GD). This aquifer is laterally continuous throughout QU 3 and
much of Ault Field. The localized perched water-bearing zones north of the runways occur above silt-rich

| enses of Vashon outwash and till. Measured water levels in these zones range fromO0.5 to 4 feet bel ow
ground surface (bgs) or 30 to 35 feet above MSL. The saturated thickness is generally only a few feet. Flow
direction and velocity for the perched zones are unknown.

The regional aquifer at QU 3 occurs within fine to nediumsand with sone silt, corresponding to the Vashon
advance outwash and Wi dbey Formation. No significant aquitards were identified during drilling within
either unit. This aquifer is confined by the overlying Everson glacionarine silt and clay throughout nuch of
the area. The regional aquifer is at least 100 feet thick at QU 3. Potentionmetric groundwater levels in the
southern portion of Area 16 range fromabout 5 feet bgs to 4 feet above the ground surface (two flow ng
artesian wells are located in this area); these levels correspond to el evations of 8 to 11 feet above MSL.

Based on water |evel data fromenvironnental investigations at NAS Wi dbey Island and from regional studies,
it appears that groundwater flow at Ault Field generally follows surface topography. The flow pattern for
the uppernost regional aquifer at Ault Field (USGS Units CGD) is illustrated in Figure 6-1. Mst of the
groundwat er underlying Ault Field converges in the central runway areas and |ikely discharges eastward to
Dugual | a Bay. Groundwater along the western side of Ault Field appears to discharge westward to the Strait of
Juan de Fuca. Wter levels in three shallow wells in the southern portion of Area 16 suggest a generally
nort heastward flow, w th groundwater converging fromthe west and south (Figure 6-2). Goundwater in the
northern portion of the runways flows south and sout hwest.

<I M5 SRC 1095113B>
<I M5 SRC 1095113C

The cal cul ated |inear groundwater velocity for the southern part of Area 16 ranges from 13 to 300 feet per
year, with an average of about 59 feet per year. Goundwater noving at this average rate woul d take about
100 years to flow of f site.

6.1.2 Surface Water

The d over Valley Lagoon was created when a di ke was constructed on the western edge of Dugualla Bay in 1915.
Prior to dike construction, the region was a narine estuary, formng the extreme western reach of Dugualla
Bay. In the western, riverine portion of the |agoon, it appears that the agricultural fields were enlarged
by partial filling of the estuarine headl and. The source of the fill was nost likely material dredged from
the river-estuary system After construction of the dike, runoff and sediment fromthe O over Valley stream
have collected in the newy formed | agoon rather than being di scharged outward i nto Dugual | a Bay.

Al t hough the Navy did not build the dike, the base maintains a punping station that constantly punps water
fromthe lagoon into Dugualla Bay, in order to prevent flooding of Ault Field and nearby | ands. The water
level in the |lagoon area is reportedly nmaintained within a vertical range of 1 foot. However, the water
l evel may be higher after heavy rains. The nmaxi mumtidal fluctuation of Dugualla Bay is roughly 15 feet.

There is an absence of aquatic life in the bottomportion of the lagoon. This condition was caused by

physi cal changes that occurred when the |agoon was initially fornmed by construction of the dike, which
interrupted the natural tidal flowin the original estuary. Wthout tidal action, the water in the | agoon has
becone relatively still, such that the deeper portions do not readily mx with the upper surface water.
Because the bottom of the |agoon is below Dugualla Bay tide levels, salt water enters the | agoon by seeping
underneath the di ke and upward through the bottom sedi nents of the lagoon. The salinity of the |agoon water
increases with depth, ranging up to 23 parts per thousand.

Fresh water enters the | agoon fromstornwater drainage and stratifies on top of the salt water. As a result
of the stillness of the lagoon and the fact that salt water is denser than fresh water, the salt water tends
to stay at the bottomof the |agoon. Because the salt water in the deeper part of the | agoon does not m x
with the fresh water above, oxygen |evels have decreased in this deeper zone and in the bottom sedi nents,
thus prohibiting the existence of oxygen-demandi ng organi sms. Bottom sedi ments in the |agoon consist of

| ayered, biologically undisturbed, dark gray to black silt and clay, which exhibit a hydrogen sulfide odor
and are rich in gaseous nethane. These sedinent characteristics indicate anoxi c (poorly oxygenated) bottom



conditions with high inputs of organic materials. Even though anoxic conditions exist in this deeper zone,
the upper fresh water portion is oxygenated and the lagoon is a functioning ecosystemthat supports a |large
stickl eback fish popul ation, snails, and mgratory birds.

6.1.3 Ecological Setting

A variety of habitat types exist at Ault Field, including m xed evergreen forests; brush and grassl ands;
freshwat er wetl ands; |agoon, beach, and coastal zones; and agricultural |ands. The |argest ecosystens, in
areal extent, are brush-grasslands and coniferous forests (principally Douglas fir). Forested |ands cover
approxi mately 600 acres at Ault Field while brush-grasslands enconpass roughly 2,500 acres. Approxinately
750 acres of land on the Ault Field property are leased for agricultural use and cultivated primarily for hay
and grain. The remai nder of the base property is freshwater wetland or is covered by Navy structures.

Wyodl and and brush-grassl and areas provide habitat for deer, red fox, coyote, weasel, rabbit, and smaller
rodents. The wetlands support waterfow and aquatic organi snms and provide water for the |arger upland
animals. Birds are common, nbst notably raptors, upland gane birds, waterfow , and shore birds.
Agricultural areas also provide feed and cover for many birds

Bi ota using the runway ditch conpl ex include waterfow and shore birds, mammals, fish, invertebrates, and
plants. Geat blue herons are comonly observed foraging in the runway ditches. Ducks forage in the ditches
and nest on the banks. Qher species of water and shore birds are expected to periodically use the runway
ditches for foraging. Snall mammals (e.g., voles and shrews) periodically swimthe ditches; nuskrats have
been observed in the ditches and presumably breed al ong the banks. Small fish (including three-spined

sti ckl ebacks) have been observed in the ditches. |Invertebrate popul ations include snails, |eeches, insects,
and smal | crustaceans.

The riparian habitat along the runway ditches and O over Valley Lagoon provi des nesting to many bird species,
including ducks, rails, coots, blackbirds, and kingfishers. Anphibians that live in the aquatic and riparian
habi tat of the runway ditches and | agoon include frogs and sal ananders

Dugual l a Bay is hone to many species of flora and fauna that are typical of other inlets in Puget Sound

Bi ol ogi cal resources in Dugualla Bay include redrock and Dungeness crabs, softshell and bent-nose clans, and
a variety of ducks, gulls, and other shore birds. Additional features in and near the bay that are inportant
for biological resources include: the nesting site of a sensitive bird species at the north end of Dugualla
Bay, seal and sea lion haul -out sites near the bay, spawning grounds for Pacific herring throughout the bay,
and a spawni ng beach for surf snmelt on the south side of the bay.

Sensitive wildlife species that inhabit NAS Wi dbey Island include the bald eagle, osprey, great blue heron
peregrine falcon, and the Caspian tern. The bald eagle (a threatened species) and the peregrine fal con (an
endanger ed speci es) occasionally hunt near QU 3. A bald eagle nest is |located in the southwest area of Ault
Fi el d near Rocky Point. The bald eagle and osprey also frequent the area just east of the dike, attracted to
the perched hunting habitat provided by pilings.

A great blue heron rookery with nmore than 30 nests is |ocated on the southern border of Ault Field near the
Charles Porter Avenue gate. Herons fromthe rookery heavily use the runway ditches, Cover Valley Lagoon
and Dugual |l a Bay as foraging sites for fish and frogs

6.2 NATURE AND EXTENT OF CONTAM NANTS

Envi ronnental nedia sanpled during the QU 3 investigation include surface and subsurface soil, groundwater,
ditch sedi nent, |agoon sedinent, narine sedinent, ditch surface water, |agoon surface water, narine surface
water, and narine shellfish tissue. Locations of sanple collection points are shown in Figure 6-3. 1In

general, the sanples were analyzed for volatile organic conpounds (VQOCs), semvolatile organic conpounds
(SVQCs), pesticides, polychlorinated bi phenyls (PCBs), chlorinated herbicides, total petrol eum hydrocarbons
(TPH) and target analyte list (TAL) inorganics. VOCs and TPH anal yses were not performed on the shellfish
tissues. One of the soil sanples and one of the ditch sedinent sanples were al so anal yzed for

di benzo- p-di oxi ns and di benzo-p-furans. D oxin/furan anal yses were not part of sanpling scope devel oped in
the project work plans, but the | aboratory inadvertently anal yzed these two sanples along with other sanples
from anot her site.

Al of the chemicals detected at Area 16 were evaluated by a series of initial screening steps to identify
chem cals of potential concern for each of the sanpled nedia. Key steps in this screening process included
data validation to elimnate chem cal results of inadequate quality, conparison with risk-based screening

val ues, and conparison with background concentrations. Details of the screening process are given in Section
7.1.1.



Chemicals not elimnated by the initial screening steps were further evaluated to determ ne chem cals of
concern (OQOCs) for each sanpled nmedium OOCs are defined as chemicals detected at concentrations that exceed
human health and ecol ogi cal risk threshold concentrati ons based on federal or state criteria. The COCs were
determined fromthe results of the baseline risk assessnent (Section 7) and by conparing maxi num det ect ed
concentrations to applicable or relevant and appropriate requirenents (ARARs) of state and federa

regul ations (Table 6-1). Inorganic chem cals detected at or bel ow background concentrati ons are not

consi dered COCs. Background concentrations for inorganics were established fromsanples collected at

| ocations outside suspected areas of contam nation

The fol |l owi ng paragraphs describe the nature and extent of contam nation for the COCs that were identified in
soil, groundwater, surface water, sediment, and shellfish tissues for Area 16. Table 6-2 provi des a summary
of the COCs identified for Area 16, including the range of detected concentrations, the frequency of
detection, and the cal cul ated background val ues for conparison

6.2.1 Soil

Soi|l sanpled at Area 16 included soil borings near the runway ditches and soil collected fromthe ditch
banks. Both surface and subsurface sanples were collected fromthe soil borings. Only surface soil sanples
were collected fromthe ditch bank. The ditch bank sanples were taken fromthe crest of the bank, where
dredged sedi ments may have been piled frompast dredging activity, as well as mdway up the bank slope. In
addi tion, surface soil sanples were taken at several |ocations away fromthe imrediate vicinity of the ditch
banks.

Arsenic, beryllium and nanganese were identified as COCs in both surface and subsurface soils at Area 16.
However, they do not formany clear distribution pattern and are not associated with any obvi ous sources.
These inorganic chemcals occur naturally in soil

Dioxin (2,3,7,8-TCDD), selenium and total petrol eum hydrocarbons were identified as COCs in surface soil
Dioxin was detected at the only station sanpled (16-26), located in the central flightline area. Petroleum
hydrocarbons were identified as COCs at three widely spaced stations, with the hi ghest concentration near the
flightline area (station 16-4). Al though dioxin and seleniumwere identified as ecol ogical risk contributors,
the concl usion of the baseline risk assessnent was that mninal inmpacts to ditch bank organi sms from COCs are
expect ed.



Soi |

Table 6-1
Chemi cal - Specific ARARs Pertaining to QU 3

Washi ngt on Fresh Federal Fresh
Washi ngt on Sedi nent Managenent Water Quality Water Quality
St andar ds St andar ds Criteria Drinki ng Water Standard
Sedi ment Quality Cl eanup Screening (Acute & Washi ngt on
Envi ronnental Medi um St andar ds Level s (Acute & Chronic) Chr oni c) Feder al State

Ditch Sedi nent
Lagoon Sedi nment

Dugual | a Bay Sedi nent
Ditch Water
Lagoon Water
G oundwat er

Dugual | a Bay
Shel | fish Tissue

ARAR = applicable, or relevant and appropriate requiremnment

L = requirement is considered an ARAR

Cl TATI ONS:

1. Washington sedi ment managenent standards: 173 WAC 204.

2. Washington fresh water quality standards: Washington Water Pollution Control Act: 90.48 RCW 173 WAC 201A

3. Federal fresh water quality criteria: Cean Water Act (Federal Water Pollution Control Act, 33 USC 1251-1387; CWA 303-304).
4. Federal drinking water standards: Safe Drinking Water Act, 42 USC 300; 40 CFR 141, 143.

5. Washington drinking water standards: State Board of Health Drinking Water Regul ations, 246 WAC 290.

6. Washington Mdel Toxics Control Act 70 105D RCW 173 WAC 340.

Washi ngt on Model

Met hod B
G oundwat er

Cl eanup Level s

Met hod B
Surface Water

Toxics Control Act

Met hod B
Soi |



Cheni cal s

Soi |, Surface (ng/kg)
2,3,7,8-TCDD ( TEQ)
Arsenic

Beryllium

Manganese

Sel eni um

TPH

Soi |, Subsurface (ng/kg)
Arsenic

Beryl i um

Manganese

G oundwat er (ug/L)
Arsenic

Manganese

Surface Water, Ditch (ug/L)
Copper

Lead

Mer cury

Si |l ver

Sedi nent, Ditch (ng/kg)
2- Met hyl napht hal ene
4,4 - DDD

4,4 -DDT

Acenapht hene

Ant hr acene

Arocl or-1254

Arocl or-1260

Arsenic

Benzo( a) ant hr acene
Benzo( b) f | uor ant hene
Benzo(g, h, i) peryl ene
Benzo( k) f | uor ant hene

Table 6-2
Chenical s of Concern at QU 3

Frequency of
Det ecti ons

Backgr ound Above
Val ue Backgr ounda

1/1
7.5 13/ 33
0.5 17/ 33
681 3/ 33
0. 43 8/ 33
18/ 33

7.5 6/ 26
0.5 17/ 26
681 7/ 26

9/9
9/9

10 3/ 24
4 2/ 24
1/ 24
1/ 24

7/ 41
14/ 45
4/ 44
4/ 40
7/ 40
6/ 45
6/ 45
3.4 37/ 45
8/41
9/ 41
7/ 40
6/ 41

Range of Detection Above

Backgr ound

M ni num

0. 000000146

8.1
0.52
878
0.71
57.7

8.2
0.53
686

Maxi mum

0. 000000146

60.9
1.0
1.170
7.6
391

65.9
0. 87
763

12.5
1. 640

2

P wo A
© ok 0

0.61
0. 095
2.3
12.0
0.77
1.2
581
15.0

Maj or R sk
Contri but orsb

Ecol ogi cal

Exceeds

EPA
EPA

EPA

ARAR

MICA
MICA
MICA

MICA

MICA
MICA
MICA

MICA
MICA

FWXC (O
FWXC (O
FWS (A)
FWC (A)



Backgr ound

Cheni cal s

Sedi nent, Ditch (ng/kg) (Continued)
Di benz(a, h) ant hr acene

Di net hyl pht hal at e

Endosul fan |

Fensul f ot hi on

Val ue

Fl uor ene

Lead 18

Met hyl azi nphos (Qut hi on)

Phenant hr ene

Pyrene

TPH

Zi nc 87

Sedi nent, Shal | ow Portion of Lagoon (mg/kg)
Cadm um 1.8

N ckel 63

Sel eni um 1.0

Thal I i um 0.3
Vanadi um 56

Zi nc 104

Sedi nent, Deep Portion of Lagoons (ng/kg)
Dieldrin

Di et hoat e

N ckel 63

Thal | i um 0.3

Vanadi um 56

Tabl e 6-2 (Conti nued)
Chemi cal s of Concern at QU 3

Frequency of

Det ecti ons Backgr ound
Above
Backgr ounda M ni mum Maxi mum

5/ 40 0. 32 1.9
7/ 40 0.17 17.0
2/ 45 0. 0051 0. 0073
2/ 45 0.2 0. 27
7/ 45 0. 077 5.4

21/ 45 24.0 942
7/ 45 0. 32 1.7
8/41 0.33 20.0
13/ 43 0. 46 52.0

26/ 45 27 123, 000
32/ 45 91.0 2,100
6/ 6 4.1 7.6
6/ 6 133 233
1/6 1.4 1.4
4/ 6 0. 32 1.5
4/ 6 59.4 121
6/ 6 244 517
2/ 10 0. 0032 0. 0042
2/ 4 0. 0023 0. 0027
8/8 102 143
1/8 1.0 1.0
718 63. 4 85.9

Range of Detection Above

Maj or R sk
Contri but orsb

Human

Ecol ogi ca

Exceeds
ARAR

MICA c



Tabl e 6-2 (Conti nued)
Chem cal s of Concern at QU 3

FOOTNOTES:
a The first nunber in each cell is the nunber of detections above background: for chemcals with no background val ue,
the nunber of detections above background equals the total nunber of detections. The second nunber in each cell is the

total nunber of sanples anal yzed.

For human health risk, if conbined cancer risk is greater than 10-4, a major risk contributor is a chemcal in a medium
that contributes greater than 10-5 to the total risk. For noncancer risks with an H greater than 1.0, a major risk
contributor is a chemcal in a nediumthat contributes an HQ greater than 0. 1.

For ecol ogical risk, a chemical that contributes an HQ greater than 1 is a najor risk contributor.

Exceeds the MICA Met hod A value for soil, which is not deenmed an ARAR for sedinments but has been included here as
gui dance "to be considered" (TBC); for further discussion, see Section 8.1.3.

ABBREVI ATI ONS:

ARAR = applicable or relevant and appropriate requirement.

MCL = Federal Safe Drinking Water Act (42 USC 300) Maxi num Contani nant Levels (40 CFR 141).
MI'CA = Model Toxics Control Act cleanup |evels.

EPA FWXC (A & O = U ean Water Act (Federal Water Pollution Control Act, 33 USC 1251-1387; CWA 303-304),

WA FWS (A & O

TEC

TPH

Fresh Water Quality Criteria (Acute and Chronic).

Washi ngton Water Pollution Control Act (90.48 RCW, Fresh Water Quality Standards (Acute &

Chronic) (WAC 173-201A).

= Toxi city Equival ency Concentration (individual dioxins/furans concentrations were converted to
equi val ent 2,3,7,8-TCDD concentration using EPA's toxicity equival ency factors).

= total petrol eum hydrocarbons.



6.2.2 G oundwater

Arseni ¢ and manganese were identified as COCs in groundwater based on several exceedances of drinking water
ARARs. Concentrations of arsenic and nmanganese were above the Washington State Mdel Toxics Control Act
(MICA) Method B d eanup Levels for all wells at Area 16, both shall ow and deep. Arsenic and nmanganese occur
naturally in groundwater at variable concentrations. Because these chem cals occur in background soils, and
the groundwat er sanples used to establish background concentrations were silty, representative background
concentrations for the site are not available. However, the results for the wells at Area 16 were not
unusual conpared with typical regional conditions.

In addition to the chem cals of concern listed in Table 6-2, two chlorinated herbicides (dinoseb and 2, 4- D)
were al so detected in the Area 16 groundwater sanples from Phase | of the investigation. These herbicides
have apparently been used throughout the base and in other nearby agricultural areas. However, it is
unlikely that chem cals have migrated fromthe Area 16 runway ditches into the groundwater because of the
presence of a silt aquitard at the ground surface and upward hydraulic gradients fromthe confined aquifer
just below the aquitard (the shall owest groundwater at Area 16 is in this confined aquifer).

The Phase | dinoseb results exceeded the drinking water standard for two shallow wells and one deep well.

The Phase | results for 2,4-D al so exceeded the drinking water standard for one of these shallow wells
However, these herbicides are not considered to be chenicals of concern for the followi ng reasons. There
were | aboratory interferences associated with alnost all of the Phase | dinoseb and 2,4-D results,
particularly all the results that exceeded drinking water standards. The gas chronatograns (GC) for these
anal yses exhi bited saturated peaks that interfered with the detection and quantitation of the target
conpounds (i.e., dinoseb and 2,4-D) and caused di sagreenent between the analytical results for the two GC
colums. These interferences appear to be due to co-eluting conpounds and nmake the results for the Phase

di noseb and 2, 4-D anal yses suspect. Because of these interferences and questionable results, two of the
well's were resanpl ed and reanal yzed for herbicides in Phase Il, including the well which exhibited the

hi ghest concentrations of dinoseb and 2,4-D in Phase |I. Neither chem cal was detected in the Phase |

sanples, with detection limts well below the drinking water standards. The interference problens
experienced in Phase | did not occur in the Phase Il analyses. Because of the questionable results for Phase
| and the | ack of detections with no interferences in Phase ||, the Phase | results for dinoseb and 2,4-D are
consi dered to be anomal ous.

6.2.3 Surface Water

Copper, lead, nercury, and silver were identified as COCs in ditch surface water at sonme stations, but at a
very | ow frequency (Table 6-2). Three of these netals were detected at one station | ocated adjacent to the
heron rookery (station 16-31). Two other stations with detections were upstream of the base industrial area.
One of the netals was al so detected at a station within the runway area

6.2.4 Runway Ditch Sedi nent

No ARARs currently exist that apply to freshwater sediments. Numerous chemcals detected in the ditch
sediments were identified as COCs because of their significant contributions to ecological risk. The
followi ng chemicals were identified as COCs in the runway ditches:

. Metal s (arsenic, |ead, zinc)

. Sem vol atil e organi c conpounds (SVQOCs) including many pol ynucl ear aromati c hydrocarbons (PAHs)
. Pestici des (DDD, DDT, endosul fan, fensulfothion, nmethyl azinphos)

. Pol ychl ori nat ed bi phenyls (PCBs [aroclors])

One or nore of these COCs were found at a variety of the sanple stations |ocated throughout the runway ditch
conplex. Stations with the highest concentrations included three in the flightline core area (16-4, 16-6
and 16-7) and two at the eastern end of the runways in the ditches that |lead to the dover Valley stream
(16-11 and 16-35). Stations 16-6 and 16-11 are | ocated behind baffles, where sedinent and chen ca
accumul ati ons woul d be expected

Most of the SVOCs and pesticides were identified at station 16-4, which is located directly downstreamof a
stormsewer outfall fromthe industrial part of the base along the flightline. A nunber of SVOCs were al so
identified at station 16-35 |located at the east end of runways. Navy pilots perform"touch and go" flight
training operations at this part of the runways, which may result in increased jet engine em ssions and m ght
affect this part of the base. Some stations where COCs were identified are upstream of the runway conpl ex,
such as station 16-31 near the southern boundary of the base.

In general, the concentrations of chenicals in ditch sedinent were found to decrease with depth. The overal
distribution pattern suggests that the runways and industrial part of the base were the sources of these
chem cal s, and they have reached the ditches via the stormsewers. |n addition, an upstream source is



suspected to explain detections in the ditch near the southern boundary of Ault Field. The pesticides found
at many of the stations likely originated frompast on- and off-site surface applications.

The RI data were evaluated to determne if the ditch sedinments neet the criteria for designation as a
hazardous waste as defined in hazardous waste regulations. Since the sedinents do not display the
characteristics of ignitability, corrosivity, or reactivity, the assessnent of the toxicity characteristic
was used determ ne whether or not the soil meets the hazardous waste criteria. Normally, this evaluation is
done by anal yzing sanples for toxicity characteristic |eaching procedure (TCLP) constituents (40 CFR 261. 24).
Because TCLP anal yses were not perforned on the R sedinent sanples, the total concentrations of TCLP
constituents detected in the sedinent sanples were conpared with the TCLP criteria, with adjustnment by a
factor of 20 because a 20-fold dilution occurs in the TCLP test. In general, this evaluation showed that the
concentrations of COPCs detected in the Rl ditch sedi nent sanpl es were bel ow hazardous waste desi gnation

| evel s.

6.2.5 Cdover Valley Lagoon Surface Water and Sedi nent

No netal s or organic conpounds exceeding federal or state surface water quality standards (acute and chronic
criteria for freshwater aquatic organi sns) were detected at any surface water sanpling station in the d over
Val | ey Lagoon

Several metals and organic conpounds were identified as COCs in the shall ow and deep sedi ments of the | agoon
(Tabl e 6-2), based on the nuskrat exposure nodeling and sedi ment quality val ue conparisons conducted in the
ecol ogi cal risk assessment. However, the hazard quotients were |ow, nmany of the COCs were inorganics that
represent little risk conpared wi th background conditions, and the ecol ogical risk assessment concluded that
adverse effects fromthe chemcals detected in the sedinents are unlikely. The bioassay test results for

| agoon sedi nents confirned a | ow potential for ecological inmpacts, as all but one of the tests passed the
state sedinment quality standards and all the results net the state sedi ment cleanup screening |evels.

In addition to the chemcals listed in Table 6-2, the ecol ogical risk assessment also identified acetone in
sedinents as posing risk to organisms in the |agoon. However, the risk for acetone is likely a | aboratory
artifact because acetone is a comon | aboratory chem cal and the risk estimate for acetone was el evated by
inclusion of high detection Iimts in the risk calculations for sanpl es where acetone was not detected. For
sanpl es in which acetone was actual ly detected, the concentrations were bel ow | evel s of concern for

ecol ogi cal risk. Because of this, acetone in | agoon sediments is not considered to be a chenmical of concern
even though it was carried forward and included in the ecol ogical risk cal cul ations.

The chemcal s detected in the | agoon probably cane fromthe Navy's operations at Ault Field via the runway
ditches, as well as fromother non-Navy sources. The R sanpling stations were distributed throughout the
ditch conplex in order to define the contributions and interrel ationshi ps anong the various segnents to the
overal | chemical |oad carried through the systemto the | agoon. This includes contributions from upgradient
and of f-base sources captured in the ditch conplex and carried through the Cover Valley drai nage system

Surface water flow and sedi nent entrai nnment are the prinary nmechani sns by which COCs in the drai nage ditches
are transported toward the | agoon. Many of the COCs tend to adhere to fine-grained organic naterial in the
sedinent particles. During stormevents when water flows increase in the ditches, these particul ates can
becone temporarily suspended and nove with the ditch water. Wen flows subside, the particul ates can drop
out of suspension and be deposited farther downstreamin the ditch channel. Deposited material can be
resuspended when nore water is flowing in the ditch or can be covered by additional deposits, which prevent
future nobilization

If the particul ates reach a quiet water body such as the dover Valley Lagoon, the particulates will tend to
settle to its bottom Once deposited in the | agoon, the bottom sediments will not |ikely become resuspended
because no tidal currents influence the | agoon and because wi nd-driven currents dimnish with depth and
becone negligi ble near the bottom of the |agoon

The RI data for sedinments in the ditch network and the |agoon indicate that the najority of the

sedi nent - bound contami nation that originated fromthe Navy stormsewers has tended to renain relatively cl ose
to the flightline and runway source areas, rather than mgrating far along the ditches and inpacting the

| agoon. These data show that, under current conditions, concentrations of chemcals found in the ditch

sedi nents general ly decrease as the sanpling stations nove away fromthe runways and downstreamtoward the

Il agoon. The baffles in the ditches appear to have inpeded sedinent transport and limted the potential for
contami nants to mgrate into the | agoon

In addition, increased concentrations were observed at sanple stations near roadways along the ditch, the
Clover Valley stream and/or the |lagoon itself. These results indicate that sources other than Ault Field
have probably also contributed to the chemcals found in the Cover Valley Lagoon. The |agoon is surrounded
by agricultural fields and private | andowners that may contribute to the hydrocarbon and pesticide



concentrations found in the |agoon. Several off-site ditches also drain into the |agoon or the streamthat
feeds the lagoon (Figure 2-2). The roadway ditch al ong Hof f man Road di scharges to the ditch at station

16- 11, upstreamof the lagoon. |In addition, H ghway 20 is |ocated near the western border of the |agoon and
its drainage goes into the | agoon. These roadways are suspected of having contributed to the chemcals in
the lagoon (in addition to inputs fromthe Navy's activities) because the chemcals found in the | agoon are
simlar to the types found in urban runoff. Runoff fromagricultural |ands and roads are expected to remain
as ongoi ng sources of chemical inputs to the | agoon

Sorre of the chenicals detected in the ditch sedinments were also detected in the |agoon sedinents, but at much
| ower concentrations. Al the organic chenmicals detected in sanples collected near the main flightline were
significantly higher in concentration than they were in sanples collected fromthe |agoon. Results for
netals followed a nore erratic pattern, but generally al so decreased in concentration with di stance fromthe
central flightline area

Section 7 of the Rl Report presents a series of graphs illustrating these general trends. These graphs pl ot
the chem cal concentrations in sedinment sanples in the order of increasing distance fromthe main on-site
source area at the sewer discharges near the flightline (i.e., station 16-4) through the renai nder of the
ditch network toward the lagoon. The follow ng subsections summarize the trends depicted in the Rl plots for
different classes of chemcals

. I norgani ¢ Chenmical s

The plots for cadmium |ead, nickel, and zinc showed decreasing concentrations with increasing distance from
the main sewer discharge area (station 16-4). Each chem cal al so exhibited an expected high at stations
16-35 (east end of the runway) and 16-11 (roadway ditch and baffle). The current source of |ead probably
originates fromautonobile activity on H ghway 20. Mercury was only detected in two sanpl es of |agoon
sedinent. The concentrations detected were |low, near the detection linmts. Arsenic was fairly consistent in
concentration along the ditches except for an abnormally high level at station 16-35; this is nost |ikely due
to NAS activities.

. Sem vol atil e Organi ¢ Conpounds

G aphs of chemical concentration versus distance fromthe flightline sewer discharge for 2-nethyl napht hal ene,
di et hyl pht hal ate, and phenol showed that concentrati ons decreased markedly with distance fromthe centra
flightline area. Phenol concentration rose at station 16-12 (near the hi ghway and downstream of the
runways), indicating possible additional inputs from non-Navy sources

. Pol ynucl ear Aromatic Hydrocarbons (PAHs)

G aphs of chemnical concentration versus distance fromthe flightline discharge points for PAHs (acenapht hene,
ant hracene, fluorene, and phenant hrene, benzo[ k] anthracene, benzo[b]fl uorant hene, benzo[g, h,i]peryl ene
benzo[ k] f1 uor ant hene, di benz[ a, h] ant hracene, and pyrene) showed a general decreasing trend in concentration
fromthe sewer discharge at the flightline to the | agoon. Several of these graphs al so showed an expected
spike in concentration at station 16-35, nost likely due to NAS training exercises. There was a substanti a
decrease in concentration fromstation 16-35 to the | agoon stations.

. Pesti ci des and Pol ychl ori nat ed Bi phenyl s (PCBs)

G aphs of chemical concentration versus distance fromthe flightline sewer area for pesticides (methy
azi nphos, 4, 4-DDD, 4, 4-DDT, and Endosulfan I) and PCBs (Aroclor-1254 and Arocl or-1260) showed a general trend
of markedly decreasi ng concentration with distance fromthe flightline

The Aroclor-1254 plot al so showed hi gher concentrations at stations 16-11 and 16-35, nost likely due to NAS
operations and the presence of the baffle. There was a substantial decrease in concentration fromstations
16-11 and 16-35 to station 16-12 | ocated upstreamof the |agoon. The concentrations near the entrance to the
| agoon showed a slight increase, possibly indicating an additional (non-Navy) source. The pesticide/ PCB
plots had the sane characteristic shape as exhibited in the plots for PAHs.

. Total Petrol eum Hydr ocarbons ( TPH)

TPH concentrations showed a decrease in concentration versus increased distance fromthe central flightline
stations. The TPH pl ots showed a sharp spike at station 16-11, which nay be due in part to runoff from

Hof fman Road. This station is also |ocated just upstreamfroma baffle, so hydrocarbons resulting fromthe
naval flightline operations may al so have accunul ated at this point. TPH dropped to a very | ow concentration
downstream of this baffle, at station 16-12 which is prior to H ghway 20

Rel atively high concentrations of TPH were found in the surface sedinments at stations 16-13 and 16-14. The
TPH at these stations nost likely resulted fromH ghway 20 runoff.



6.2.6 Dugualla Bay Sedinent _and d am Ti ssue

No COCs were identified for sedinment in Dugualla Bay. Sone of the chemicals detected in sedinent fromthe

Cl over Valley Lagoon were al so detected in Dugualla Bay. Arsenic, cadmium |ead, and total petrol eum

hydr ocarbons were detected in both O over Valley Lagoon and Dugual | a Bay sedinents, but were at |ower
concentrations in the bay than in the | agoon sedi ments and showed no obvious distribution pattern in Dugualla
Bay.

No COCs were identified in the clamtissue sanples collected from Dugual | a Bay.
7.0 SUWARY OF SI TE RI SKS

A baseline risk assessnment (RA) was conducted to anal yze both current and potential future risks for QU 3

It serves as a baseline to indicate what risks could exist if no action were taken, taking into consideration
possible risks if existing | and use patterns were to shift in the future to other uses, such as residentia

or full-time industrial activity. The risk assessnment results are used in eval uating whether remedial action
is needed. The primary conponents of the risk assessnent are chem cal screening to identify chemcals of
potential concern, exposure assessnent, toxicity assessnent, and risk characterization

Bot h hunman heal th and ecol ogi cal risk assessnments were conducted as part of the investigation for QU 3 at NAS
Whi dbey Island. A summary of the RA procedures and findings is presented in this section.

7.1 HUVAN HEALTH RI SK ASSESSMENT

The human health RA evaluated potential risks associated with exposure to chemical contaninants detected at
QU 3. Risks were calculated for three exposure scenarios: current on-site workers, recreational visitors,
and future residents.

7.1.1 Chem cal Screening

The chemical results obtained for the R sanples at QU 3 were eval uated by a nunber of initial screening
steps to identify chenicals of potential concern (COPCs). These COPCs were carried through the renai nder of
the risk assessment to quantify risks at QU 3 and determne the chemcals that contribute nost significantly
to overall site risks. The nost significant risk-contributing chem cals are discussed as chem cal s of
concern (CQOCs) in Section 6.2

The chem cal screening steps used to establish COPCs included

. Sanpl e groupi ng. For each environnental medium sanples were selected that are nost
representative for a particul ar exposure pathway. For exanple, chemcal results for soil
sanpl es collected in the upper 2 feet of soil were used for current human exposures, whereas
sanples fromthe upper 15 feet of soil were used for future exposures because deeper soil m ght
be brought to the surface by future construction activities.

. Data validation. The quality of the data was eval uated, in accordance with EPA guidelines, to
assess whet her each chenmical result was suitable for use in the risk assessnent. Data rejected
for inadequate quality were not carried forward in the quantitative risk assessnent.

. Nondet ected chemicals. |If a chemcal was not detected in any of the sanples for a particul ar
medi um the chem cal was screened out of the risk assessnent.

. Essential nutrients. Certain inorganic chemcals were not included in the risk calcul ations
because they are essential nutrients that are either nontoxic or toxic only at high
concentrations. This screening is in accord with EPA gui dance which approves of elimnating
such nutrients fromthe human health risk assessnent.

. Toxicity. The maxi mum detected concentrations in each medi umwere conpared with risk-based
screeni ng concentrati ons devel oped by EPA Region 10. For chenicals in water, the screening
concentration designated by EPA represents a 10-6 risk | evel for cancer effects, and hazard
quotient (HQ of 0.1 for noncancer effects. For soil or sedinent, the screening concentration
was equivalent to a 10-7 cancer risk and an HQ of 0.1. These screening concentrations
represent conservative risk levels, so that significant risk-causing chenmicals will not be
screened out. (See Section 7.1.3 for explanations of hazard quotient and cancer risk |evels.)

. Background. |norganic chenmicals that were not elimnated during the above screening steps were
conpared wi th background concentrations to determne if they are present on site at el evated



l evel s. Background data for inorganics were used to screen on-site chenical s because
inorganics are naturally occurring and ubiquitous. Background screening was not conducted for
any organic chenicals. Several different nethods were used for the background screening,
dependi ng on the number of sanple results available for a given conparison; details are given
in Section 6.2.1 of the Rl Report.

Al chemicals that still remained as COPCs foll owing the chem cal screening were evaluated in the
quantitative risk assessnent.

7.1.2 Exposure Assessnent

The purpose of the exposure assessment was to quantify contact with chem cals of potential concern identified
at the site. This was acconplished by identifying the exposure nedia, the potentially exposed popul ations
(based on current and future |and uses), and the routes of exposure; and by quantifying human intake of

chem cals for these nmedia, popul ations, and routes. A summary of the exposures that were evaluated is
presented in Table 7-1

Potentially exposed popul ations (receptors) and exposure routes (pathways) were identified for current and
potential future | and uses for each of three subareas evaluated in the human health risk assessnent: the
runway ditches, O over Valley Lagoon, and Dugual |l a Bay. The popul ations that were considered include on-site
workers, recreational visitors, and future residents. Pathways pertinent to each subarea, popul ation, and
nmediumare identified in Table 7-1

In order to cal culate human intake of chemcals, exposure point concentrations nust be estimated
Exposur e-poi nt concentrati ons are those concentrations of each chem cal to which an individual nay
potentially be exposed for each nmediumat the site. Exposure-point concentrations were devel oped from
anal ytical data obtained during the investigation

Exposure point concentrations were calculated for both an average exposure and a reasonabl e maxi mum exposure
(RME). The RME corresponds to the highest plausible degree of exposure that may be anticipated for a site.
The RME concentration is designed to be higher than the concentration that will be experienced by nost
individual s in an exposed popul ati on. The RME concentration was cal cul ated as the | esser of the maxi num
detected concentration or the 95 percent confidence limt on the arithnetic nmean.

The average exposure scenario was evaluated to allow a conparison with the RVE. The average scenario is
intended to be nore representative of |ikely human exposures at the site. The average exposure point
concentrations were calculated as an arithnetic average of the chem cal results for a particul ar medi um



Table 7-1
Hurman Exposure Model s Sel ected to Eval uate Potenti al
Ri sks from Chem cals at QU 3
Dugual | a Bay

Cl over Valley Lagoon
Recreational Visitor

Runway Ditches
Recreational Visitor

Current On-site Wrker Fut ure Resi dent

Envi ronnent al
Medi um I NG I NH DC I NG I NH DC ING I NH DC I NG I NH
Soi | 1 1 1 1 1 1
Sedi nent 1 1 1 1 1 1 1
Surface water 1 1 1 1
G oundwat er 1 1 1
1 1

Fi sh/shel |l fish

I NG i ngestion
INH = inhalation
DC = dermal contact



In cal cul ati ng exposure point concentrations, a value of one-half the sanple quantitation linmt was generally
used for sanples in which a particular chemcal was not detected. This procedure is designed to avoid
underestimating risks. To avoid overestimation, this procedure was not applied to sanples with abnornally
high quantitation limts. The approach used to screen unusually high detection limt data fromthe
quantitative risk assessnent consisted of first identifying detection linits that were el evated substantially
above the typical detection limts for a given anal yte and medium and then elimnating those data with
detection limts that exceeded the highest detected concentration by an order of nagnitude or nore. This
approach elimnated few sanples fromthe data set and provided nore realistic exposure point concentrations.

Esti mates of potential human intake of chem cals for each exposure pathway were cal cul ated by conbi ni ng
exposure point concentrations with pathway-specific exposure assunptions (for paraneters such as ingestion
rate, body wei ght, exposure frequency, and exposure duration) for each nedium of concern. Exposure
paraneters used in the risk assessnent cal cul ati ons were based on a conbi nati on of EPA Region 10 default
values (U. S. EPA 1991) and site-specific exposure assunptions; specific values can be found in Table 6-25 of
the Rl Report. Mdre conservative exposure paraneters were used to cal cul ate RVE chemical intakes than

were used to cal cul ate average intakes

7.1.3 Toxicity Assessnent

A toxicity assessnment was conducted for the COPCs identified at QU 3 to quantify the relationship between the
magni t ude of exposure and the |ikelihood or severity of adverse effects (i.e., dose-response assessment).

The toxicity assessment al so wei ghed the avail abl e evidence regarding the potential for chemicals to have
adverse effects on exposed individuals (i.e., hazard identification).

Toxicity values are used to express the dose-response relationship, and are devel oped separately for

car ci nogeni ¢ (cancer) effects and noncarci nogeni ¢ (noncancer) health effects. Toxicity values are derived
from either epidemological or aninmal studies, to which uncertainty factors are applied. These factors
account for variability anong individuals, as well as for the use of aninal data to predict effects on
humans. The primary sources for toxicity values are EPA's Integrated Ri sk Informati on System (I R'S) dat abase
and Health Effects Assessnent Summary Tabl es (HEAST). Both IRI'S and HEAST were used to identify

the toxicity values used in the QU 3 risk assessnent.

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

car ci nogens (cancer-causing chemcals). SFs are expressed in units of (ng/kg-day)-1 and are nultiplied by
the estimated daily intake rate of a potential carcinogen, to provide an upper-bound estinate of the excess
lifetine cancer risk associated with exposure at that intake |level. The upper bound reflects the
conservative estimate of risks calculated fromthe SF. This approach makes 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

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

Toxicity values are only available for the oral and inhal ation pathways. EPA has not published toxicity
val ues for dermal contact exposures, and recommends using the oral toxicity values to evaluate the derna
pathway. In calculating chem cal intakes for dermal exposures, the oral toxicity values are adjusted by an
absorption factor, which corrects for the percentage of the chenmical that is absorbed through the skin
(conmpared with direct oral ingestion).

Because of its unique toxicity characteristics, EPA does not currently provide a toxicity value for lead. As
an alternative to the traditional risk assessnent approach, EPA has published recommended acceptabl e |evels
for lead. At the tine the baseline risk assessment was performed, these levels were: 500 to 1,000 ng/kg in
soil, and 15 /L in drinking water. Concentrations at the site were conpared with these |levels to determ ne
lead risks at QU 3.

Total petrol eum hydrocarbons (TPH) were detected in a nunber of the sanples from QU 3. EPA has not published
atoxicity value for TPHin IRIS or HEAST. Petroleumis a conplex m xture of hydrocarbons, many of which can
contribute to a detectable TPH concentration. TPH results are nornally assuned to be related to contanination
frompetroleumrelated fuels (e.g., jet fuel, gasoline, kerosene, or diesel). EPA has devel oped provisiona
Rf Ds for several fuels, including jet fuel (JP-5). The RFD for JP-5 was selected for use in estimating risks
fromexposure to TPH at QU 3. This RfD was sel ected because JP-5 is docurmented to have been the jet fue

nost heavily used on site

7.1.4 Ri sk Characterization




A risk characterization was perforned to estimate the |ikelihood of adverse health effects occurring in
potentially exposed popul ations. The risk characterization conbines the information devel oped in the
exposure assessnent and toxicity assessnment to calculate risks for cancer and noncancer health effects
Because of fundanental differences in the nmechani sms through which carcinogens and noncarci nogens act, risks
were characterized separately for cancer and noncancer effects

. Noncancer Effects

The potential for adverse noncancer effects of a single contamnant in a single nediumis expressed as a
hazard quotient (HQ, which is calculated by dividing the average daily chenical intake derived fromthe
contam nant concentration in the particular nediumby the RfFD for the contamnant. The RIDis 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, a hazard index (H') can be calculated. The H represents the conbined effects of al
the potential exposures that may occur for the exposure scenario being evaluated. To avoid overestimtion of
risk, an H should be cal cul ated by summ ng chemcals with a common toxicol ogi cal endpoint (e.g., the liver).
If the H is less than 1.0, it indicates that noncancer health effects are unlikely. |If the H for a comon
endpoint is greater than 1.0, it indicates that adverse health effects are possible. An H of less than 1.0
is EPA's acceptable risk |level for CERCLA sites

o Cancer Ri sks

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

These cancer risk estinates are probabilities that are expressed as a fraction less than 1.0. For exanple, an
excess lifetime cancer risk of 0.000001 (or 10-6) indicates that, as a plausible upper bound, an individua
has a one-in-one-nillion chance of devel oping cancer as a result of site-related exposure to a carci nogen
over a 70-year lifetinme under the specific exposure conditions at the site. An excess lifetime cancer risk
of 0.0001 (or 10-4) represents a chance of one-in-ten-thousand. EPA recommends, in the National Contingency
Plan (NCP), an acceptable target risk range for cancer of 0.000001 to 0.0001 (or 10-6 to 10-4) for CERCLA
sites

. Resul ts

Tabl e 7-2 summari zes the risk characterization results for each exposure scenario evaluated for QU 3. Except
for future residents, the human health risks were all bel ow EPA's acceptable target levels (H |ess than 1,
excess lifetine cancer risk |less than 10-4).

Ri sk | evel s were acceptable for both cancer and noncancer effects for the follow ng popul ations: current
on-site workers, recreational visitors to dover Valley Lagoon, and recreational visitors to Dugualla Bay.
Estinmated risks were al so bel ow EPA's acceptable | evel for noncancer effects for future (hypothetical)
residents that nay |live near the runway ditches. Because the estimated risks for these scenarios were bel ow
EPA's target levels, a discussion of results for these exposures has not been included

For hypothetical residents that mght live next to the Area 16 runway ditches in the future, the estinmated
currul ati ve cancer risk was at the upper end of EPA' s acceptable risk range (i.e., 10-4). The najority of the
currul ative cancer risk to future residents is due to arsenic in soil and sedinents, with nore than 50 percent
of the total risk attributable to arsenic via soil exposure pathways. The RME concentration of arsenic in
soil for the future residents scenario is 15.5 ng/kg; this is about 2 times higher than the background val ue
established in the R (7.5 my/kg), but is not unusual conpared to normal arsenic concentrations found in the
region. For exanple, the RVE concentration is |less than the MICA Method A cleanup level for arsenic in soi
whi ch has been established at 20 mg/ kg to account for typical background val ues in Washington. Because the
RVE soi|l arsenic concentration does not differ greatly fromthe R background value and is not unusually

el evated conpared with typical regional values, it represents a lowincrenental risk above background
conditions. The remaining overall risk to future residents posed by chenmicals other than arsenic in soil is
bel ow EPA's acceptable risk level (the mgjority of the non-arsenic risk is due to PAHs in ditch sedinents).



Table 7-2

Summary of Potential Human Health Risks at QU 3

Exposur e Curul ati ve Chemicals Contributing to Risk in Specific Media a
Scenari o Ri sk Soi | Sedi nent Sur face Water G oundwat er Fish / Shellfish
Area 16 - Current Worker Exposure:
RMVE H <1 NR NR NR NP NP
CR =1 x 10-5 NR PAHs, As NR NP NP
Aver age Exposure H <1 NR NR NR NP NP
CR =7 x 10-6 NR PAHs, As NR NP NP
Area 16 - Future Resident Exposure:
RVE H <1b NR NR NR NR NP
CR=1 x 10-4 As, Be As, PAHs NR NR NP
Aver age Exposure H <1 NR NR NR NR NP
CR =5 x 10-6 As NR NR NR NP
O over Valley Lagoon - Recreational Visitor Exposure:
RMVE H <1 NP NR NR NP NS
CR =1 x 10-5 NP As, Be NR NP NS
Aver age Exposure H <1 NP NR NR NP NS
CR =3 x 10-7 NP NR NR NP NS
Dugual | a Bay - Recreational Visitor Exposure
RMVE H <1 NP NR NP NP NR
CR=1 x 10-5 NP As NP NP As
Aver age Exposure H <1 NP NR NP NP NR
CR =3 x 10-7 NP NR NP NP NR
FOOTNOTES
a Each of the chemicals listed for a particular nedium poses a cancer risk greater than 10-6 or has a noncancer hazard quotient of greater than 0.1 due to

exposure pathways for that medi um

| ess than 1.

b Based on target organ

CHEM CAL ABBREVI ATI ONS

As = Arsenic

Be = Beryl |ium

vh = Manganese

PAHs = Pol ycyclic aromatic
PCBs =

OTHER ABBREVI ATI ONS

CR = Cancer risk

HI = Hazard i ndex

NP = This pathway was not included in the human exposure nodel (see Table 7-1).

NR = No risk-contributing chemcals are listed for this nmedium as explained in footnote a.

NS = Not sanpled (various attenpts were nade to collect fish/shellfish sanples fromthe | agoon
| agoon).

RVE = Reasonabl e maxi mum exposure

hydr ocar bons

Pol ychl ori nat ed bi phenyls (Arocl ors)

Cheni cal s posing cancer risk of

but no suitable sanpl es were avail abl e because of the physica

| ess than 10-6 or having a hazard quotient of less than 0.1 for a particul ar mediumare
not listed. No chemicals are listed for any nediumfor those exposure scenarios having a cunul ative cancer risk |l ess than 10-6 or a noncancer hazard index

condi tions of the



7.1.5 Uncertainty

The accuracy of the risk assessnent depends on the quality and representativeness of the data and assunptions
that are used. The main sources of uncertainty associated with the risk assessnent are described in the
subsections below. It is inportant to keep in mnd that the baseline risk assessnment is primarily a

deci si on-maki ng tool for use in assessing the need for remedial action. The results of a baseline risk
assessnent are presented in terns of the potential for adverse effects based on a nunber of very conservative
assunptions. The tendency to be conservative is an effort to err on the side of protection of human health.

. Toxicity Assessnent

The cancer slope factor (CSF) for benzo(a)pyrene was used as a surrogate for all PAH conpounds that are
classified as probabl e human carci nogens. Because benzo(a)pyrene may be the nmost potent PAH, this practice
may overestimate risks. However, until more toxicity data are avail able on these conpounds, it is not
possi bl e to conduct a nmore chemi cal -specific evaluation. EPA has devel oped toxi c equival ency factors for
PAHs, but at the tine the risk assessnent was perforned, their use had not yet been adopted. Therefore, this
approach was not used in this risk assessnent.

A variety of chemcals were detected during the R for which toxicity values are not available. For exanple,
toxicity data (RfDs) are not available for lead or TPH so they were excluded fromthe hazard index
calculations. This may result in an underestimate of the noncancer risk at QU 3.

Arsenic is a COPCin many of the media on site. The toxicological database has certain peculiarities that
render the toxicity factors for arsenic nore uncertain than for nmany other chemcals. Uncertainties

di scussed in RIS concerning the oral CSF for arsenic inply that risks for arsenic may be overestimated by as
much as an order of nagnitude

Ri sks associated with dermal contact with soil and sedi nent were not evaluated for VOCs because conpetition
between vol atilization and absorption is expected to nake dermal absorption minimal. There is noderate to
hi gh uncertainty regardi ng the methodol ogy and absorption rates used for the dermal pathway, especially for
exposures to water. Dermal absorption values used for soil/sedinent are not chem cal -specific, but are based
on chemi cal class. Further, the nethod of estimating dermal absorption fromsoil and sedi ment does not
consider the tine of contact. Hence, risk estimates fromdernal absorption are highly uncertain.

. Exposure Assessnent

Many of the exposure assunptions used in the risk assessnent are default values in EPA Region 10 gui dance
(U S. EPA 1991). The RME paraneters used to evaluate exposures are intentionally conservative to ensure that
site risks are not underestimated. |In recognition of this, the EPA Region 10 gui dance specifies that average
exposures are also to be quantified. Exposures differed significantly between the average and RVE scenari o.
Most exposure paraneters used in the RVE scenario were overestimates, whereas paraneters for the average
scenari o are nore representati ve of typical exposures

A conservative approach was used to select potential current and future receptors and exposure pat hways to be
used in calculating risks. Current worker, recreational, and future residential receptors were eval uated
However, none of these exposures is very likely for the portions of QU 3 near the flightlines. Very little,
if any, on-site worker exposure currently occurs, and recreational/residential exposures may never occur

unl ess the base is closed and the area is devel oped for residential use

Exposure point concentrations of chemicals at the site were assuned to remain constant for the entire
exposure duration. No degradation or other natural |osses of chemcals (e.g., mgration, dilution) were
assuned to occur. Assuning a static chem cal concentration for the entire exposure duration introduces a
conservative bias for chem cals that undergo environnmental degradation, nigration, or inmobilization

. Ri sk Characterization

Because the RME scenario is designed to represent the upper bound of probable exposure and is intentionally
conservative, RME risk estimates are overestinmates. Average risks are nore realistic, but are still expected
to represent conservative risk estimates for a typical receptor. D fferences between average and RMVE ri sks
were sonetimes quite significant. For exanple, the RVE risk fromingestion of shellfish fromDugualla Bay was
approxi mately 40 times the average risk

Cancer and noncancer risks are summed in the risk characterization process to estinmate potential risks
associated with the simultaneous exposure to nultiple chemcals. In the case of carcinogens, this gives
probabl e or possi bl e human carci nogens the sane wei ght as known human carcinogens. It also equally weights
sl ope factors derived fromaninal data with those derived fromhunman data. Uncertainties in the conbi ned
ri sks are al so conpounded because RfDs and cancer slope factors do not have equal accuracy or |evels of



confidence and are not based on the sane severity of effect. These factors nmay result in an overestination
or underestimation of risk

The assunption that risks fromexposure to nultiple chemcals are additive does not address potentia
synergistic (greater than additive) or antagonistic (less than additive) interactions. Slopes of

chem cal - speci fic dose-response curves may differ substantially (i.e., sone chemcals may be nore potent than
ot hers); hence, the respective HQ may not be directly conparabl e anong different chemcals. RfDs for

di fferent chem cals have varyi ng degrees of confidence associated with them because of variations in the
amount and quality of toxicity information and the uncertainty and nodifying factors used in devel opi ng them
For exanple, an HQ greater than 1 for a chemcal with an RfD incorporating high uncertainty and nodification
factors and designated as "l ow confidence" nmay be of |ess concern than the sane HQ for a chemical with a
better-defined RfD.

Because CSFs typically correspond to the upper 95 percent confidence limt on the nmean probability of

car ci nogeni ¢ response (i.e., upper bound estinmates), CSFs are inherently overly conservative. 1In addition
the assunption that any exposure to a carcinogen produces sone degree of risk is unproven; hence, it is
possi ble that |ow | evel s of sone carcinogens nay not actually produce any risk at all

Several pathways were not included in the risk characterization and are di scussed bel ow. These include risks
fromdermal contact with groundwater while showering, risks fromexposure to |ead, and risks from TPH
Excl usi on of these risks fromthe risk totals nay cause overall risk to be underestinated

Dermal exposure to COPCs in groundwater while showering was omitted fromthe total risk estimates because of
the high degree of uncertainty associated with the exposure nodel. R sks were estimted separately for this
pathway for future residents at Areas 16. Al hazard indices were below the EPA target level. No cancer
risks fromthis pathway exist because no carcinogenic COPCs were identified in the groundwater

To sem quantitatively eval uate exposure to TPHs; a provisional reference dose for JP-5 was used to quantitate
risks fromexposure to TPH This RFDis highly uncertain because it was necessary to use inhal ation studies
and route-to-route extrapolation to calculate provisional RfDs for oral exposure. In addition, the

i nhal ation studies used were subchronic, rather than chronic, in duration, and no studies of devel opnental or
reproductive toxicity were avail able. The uncertainties associated with the use of this provisional RID are
unknown.

Hazard indices were cal cul ated separately for exposure to TPH, using a provisional RfD for JP-5. No hazard
i ndi ces exceeded 1. These risks are highly uncertain because of the | ow detection frequency of TPH, the use
of a provisional RFD for JP-5, and the unknown type of TPH on site.

Exposures to | ead were characterized separately by conparing on-site concentrations to EPA s reconmended
screening levels for |ead. The nmaxi mum detected concentration in Area 16 sedi nents exceeded the | ead
screening | evel of 500 ny/kg. However, the RME concentration (183 ng/kg) was well bel ow 500 ng/kg.
Furthernore, current and future exposures are expected to be mninmal. Hence, evaluation with EPA's LEAD5S UBK
nodel was deened unwarrant ed

In sunmary, the probability that risks are underestimated is |ow and the likelihood that risks are
overestimated is high. Estimated future risks are highly uncertain for the followi ng reasons: 1) future
I and use assunptions are hypothetical (i.e., exposure may never occur), and 2) the magnitude of future
concentrations is unknown.

7.2 ECOLOGE CAL R SK ASSESSMENT

This section summari zes the nethods and naj or concl usions of the ecol ogical risk assessment perforned for QU
3. Because the runway ditches are extensive and drain all of Ault Field, this risk assessment addresses the
ecol ogi cal aspects of the site froma base-w de perspective.

A screening-level ecological risk assessnent was conducted to eval uate potential toxicological threats to
sensitive ecol ogical receptors of chemicals released into the environnent at QU 3. This eval uati on was
perforned for both terrestrial and aquatic receptors. The overall methodol ogy utilized four major approaches
to evaluate potential risks: exposure nodeling, conparison with benchmark val ues, bioassessnents, and
conparison with site-specific biological studies.

Exposure nodel s use results of chem cal analysis, chemcal biotransfer factors, and exposure factors to
provi de conservative dose estimates for receptors. Estimated doses are conpared with conservative toxicity
ref erence values (TRVs) to evaluate potential risks. Benchmark values (regulatory criteria and gui delines)
are available for some chenmicals and nedia for assessing potential risks to ecol ogical receptors. For
exanmpl e, the federal anbient water quality criteria (WJX) can be used to evaluate potential risks to aquatic



bi ota associated with chemicals released in surface water. Bioassessnments provide a direct neasure of

bi ol ogi cal di sturbance that can be used to validate the results of the exposure nodeling and conparisons wth
benchnmark val ues. Bioassessnments do not identify specific chenicals causing adverse effects, but they add

bi ol ogical realismto the risk assessment. Two bi oassessnment techni ques were used to assess potentia

ecol ogical risks in the runway ditch and | agoon sedinents: toxicity tests and in-situ invertebrate
popul ati on studies.

The Institute of WIldlife and Environnental Toxicology (TIWET 1993) investigated the use of terrestria
wildlife popul ations as biononitors at sel ected hazardous waste sites at NAS Wi dbey Island (including Area
16). The results of this site-specific biononitoring study were integrated to suppl enent and validate the
screeni ng-1 evel ecol ogical risk assessnment for the terrestrial habitat.

7.2.1 Chemi cal Screening

The chemical results obtained for the Rl sanples at QU 3 were eval uated by a nunber of initial screening
steps to identify chemicals of potential concern (COPCs). These COPCs were carried through the renmi nder of
the risk assessnment to quantify risks at QJ 3 and determne the chemcals that contribute nost significantly
to overall site risks. The nost significant risk-contributing chem cals are discussed as chem cal s of
concern (CQOCs) in Section 6.2

The chemi cal screening steps used to establish COPCs were generally the same as those for the human health
ri sk assessment described in Section 7.1.1, except for the follow ng differences:

. The initial screening included elimnation of chemicals that were detected at a frequency of
less than 5 percent of the sanples, except in cases where hot spots were identified. Frequency
of detection was not used as a screening step in the hunan health risk assessnent.

. Several different methods were used for background screening, depending on the nunber of sanple
results available for a given conparison; details are given in Section 6.3.2 of the R Report.

7.2.2 EXposure Assessnent

A diversity of aquatic and terrestrial habitats exist within QU 3. Four distinct environnments exist at Area
16 and adj acent downstream areas: terrestrial habitat (predom nantly grass-brushland), runway ditches
aquatic habitat (freshwater stream riparian habitat), dover Valley Lagoon aquatic habitat (wetland,
riparian habitat), and Dugualla Bay nmarine habitat (tide flats and subtidal areas). |In addition, the runway
ditches drain a large portion of Ault Field, and thereby collect runoff and any chem cals that may be
transported fromthese other areas. These diverse habitats provide food and cover for a variety of
terrestrial and aquatic species.

WIldlife popul ations frequenting the site include small mammal s (deer mice, Townsend's vol e, masked shrew),

| arger mammal s (nuskrat, raccoon, coyote, long-tailed weasel), avifauna (northern harrier, red-tailed hawk,
California quail, great blue heron, and waterfow ), reptiles (garter snakes), fish, and a variety of
invertebrates in Dugualla Bay. The ecol ogi cal risk assessnment was conducted to determ ne whether historica
contam nation at QU 3 constitutes a potential threat to wildlife. Because of the extensive area of the
runway ditches, the large size of Area 16, and the diversity of habitat types, the ecol ogical risk assessment
is intended to represent nost of Ault Field.

Species inhabiting the terrestrial habitat are primarily exposed to risks by: initial root uptake fromsoils
by endem c grasses; ingestion by animals of soil, surface water, and vegetation; ingestion by carnivores of
smal | manmmal s or soil invertebrates. |In the aquatic habitat, species are exposed by ingestion of sedinent,

surface water, vegetation, fish, or shellfish

7.2.3 Toxicity Assessnent

The screeni ng-1evel assessment of potential ecological risk conpared concentrations of COPCs in sedinent and
surface water to respective quality criteria values. The toxicity of COPCs to specific ecol ogical receptors
and ecosystens was eval uated. Relevant toxicological information fromthe literature was used to provide a
qualitative description of the potential toxicity of the COPCs. For terrestrial and aquatic habitats
quantitative TRVs were selected or derived for evaluating the potential for adverse effects that may be
associated with a chronic, |ong-term exposure

TRVs for avian and manmmal i an receptors were expressed as a dose and were obtained froma review of the
pertinent literature. Freshwater TRVs for aquatic receptors were derived fromeither federal ambient WX or
fromthe aquatic toxicity literature. Freshwater sedinment TRVs were either obtained fromtoxicol ogi ca
information conpiled by Ecol ogy or derived from anbi ent WQC using equilibriumpartitioning for non-ionic
organi ¢ chem cals. The sedinment TRVs are also referred to as sedinment quality val ues (SQVs).



Acute toxicity tests (bioassays) using several species were also conducted in the lab on runway ditch and

| agoon sedi nents to provide biological validation of overall adverse effects predicted fromother methods.
In addition, population studies were performed to characterize the aquatic communities inhabiting the runway
ditches and | agoon. This identified popul ations and habitats of ecol ogi cal concern for evaluating potentia
ecol ogi cal risks associated with chem cal releases. It also acted as a confirmatory in-situ biologica

eval uation of inpacts on aquatic organi sns.

7.2.4 Ri sk Characterization

Four approaches were used to evaluate potential risks for the different environmental nedia, as shown in
Table 7-3. Conparison with benchmark values utilized a quotient nmethod to assess the relative magnitude of
potential risk to aquatic popul ations. For each COPC, a hazard quotient (HQ was determ ned; individual Hs
greater than 1 indicate a potential stress to aquatic organisns. In addition, estimated chenical doses were
conpared to TRVs to predict potential risks to terrestrial organisms; an HQ greater than 1 indicate potential
toxic effects on the target popul ation

Tabl e 7-4 summari zes the exposure pathways and receptors that were nodel ed and eval uated for the risk
assessnent. G oundwater was not considered because it is not a significant ecol ogi cal exposure pathway. The
nodel i ng estimated reasonabl e naxi num exposures (RVE) to several receptors having different foraging
patterns.



Table 7-3
Overal | Methodol ogy for Ecol ogi cal Ri sk Assessment

Conpari son I ntegration of
with Site-Specific
Locati on and Exposur e Benchmar k Bi ol ogi cal
Envi ronnental Medi um Model i nga Val uesb Bi oassessnent sc St udi esd

Runway Dt ches Surface Soil !
(0 to 60 cm dept h)

Sedi nent
(0 to 22 cm dept h)
Surface Water

Cl over Valley Sedi nent
Lagoon (0 to 22 cm depth)
Surface Water

Dugual | a Bay Sedi nent
(0 to 22 cm dept h)
Shel | fi sh Tissue !

a Exposure nodeling information is provided in Table 7-4.

b Conparison w th benchnark val ues:
- For sedinment, detected concentrations were conpared with sedinment quality val ues (SQVs)
- For surface water, detected concentrations were conpared with water quality criteria (WX

c Bioassessnents:
- For runway ditch sedinent, toxicity tests and a benthic invertebrate survey were utilized
- For Cover Valley Lagoon sedinent, toxicity tests were utilized

d The Institute of WIldlife and Environnmental Toxicol ogy (TIWET 1993) eval uated small manmal popul ations near
the runway ditches during a biononitoring study at NAS Wi dbey | sl and.



Table 7-4
Ecol ogi cal Exposure Mdels Used to Eval uate Potenti al
Ri sks from Chenicals at QU 3

Surface Soi | Srral |
Soi | Soi | Sedi nent Wt er Veget ati on I nvertebrate Manmmal Fi sh
Speci es Cont act I ngesti on I ngesti on I ngestion | ngesti on | ngesti on I ngesti on I ngesti on
Terrestri al
Ear t hwor ma 1 1 1 1

Townsend' s vol e
California quail
Masked shrew
Long-tail ed weasel
Nort hern harrier

Aquati c
G eat bl ue heron

Muskr at
Raccoon

NOTE: Snall mammal ingestion applies to ingestion of Townsend' s vol e by nmasked shrew and northern harrier.

a = Earthwormexposure was used only for nodeling soil invertebrate ingestion by the masked shrew.
Table 7-5
Summary of Ecol ogi cal R sks in Soil
RVE Concentration RVE Hazard Quotient for:
Chemi cal my/ kg Masked Shrew

Sel eni um 1.3 230

2,3,7,8-TCDD ( TEC) 0. 00000014 (1.4 x 10-7) 3.1

NOTE: Hazard quotient for masked shrew based upon results of exposure nodeling.

RVE
TEC

reasonabl e maxi mum exposure
Toxi ci ty Equival ency Concentration (individual dioxins/furans concentrations were converted to equivalent 2,3,7,8-TCDD

concentration using EPA's toxicity equival ency factors).

d am
I ngesti on



. Runway Ditch Terrestrial Habitat -- Soi

Potential ecological risks fromQOOPCs in soil were evaluated by exposure nodeling applied to the vole

(herbi vorous snall mammal ), shrew (insectivorous small nmanmmal ), weasel (carnivorous small nanmmal ), quai

(herbi vorous bird), and harrier (carnivorous bird). Mdeling results predict that chemcals in the soil pose
negligible risks to the vole, quail, and harrier, suggesting that risks to small herbivorous nmanmal s,

her bi vorous birds, and raptors feeding along the ditches is mninal. Evaluation of uncertainty in soi
ingestion rates for the weasel suggests that adverse risk to this species is unlikely. Potential risks to
terrestrial receptors inhabiting the banks of the runway ditches are limted to exposure of the shrewto
2,3,7,8-TCDD (di oxin) and selenium (Table 7-5). However, considerable uncertainty is associated with the
potential risk from TCDD because data were limted to a single soil sanple; the hazard quotient for TCDD was
only 3 times higher than the acceptable level (HQ of 1). R sks associated with seleniumwere also highly
uncertain and nmay have been significantly overestimated because exposure was prinarily through consunption of
earthworms, and the bi oconcentration factor (BCF) used for earthworns was the nost conservative val ue found
inthe literature and possibly not representative of site-specific conditions (a BCF of 52.6 was used in the
assessnent; other published values range from2.1 to 9.6). The RVE concentration for seleniumwas marginally
el evated conpared with the R background val ue (1.29 ng/kg vs background of 0.43 ng/kg).

Results of the TIWET biononitoring study showed that voles at Area 16 have simlar survival rates to those at
the reference site, although sone nortalities were caused by contact with petrol eum hydrocarbons in the
ditches. Abnornalities in liver weights (fromunknown causes) were identified, but concentrations of common
netal s and organochl ori ne conpounds were wi thin background | evels. In summary, TIWET results support the
concl usion of minimal inpact fromCOPCs to snall mamal and raptor popul ations inhabiting the central core
area

. Runway Ditch Aquatic Habitat -- Surface Water

Potential ecological risks fromQOPCs in ditch surface water were eval uated by conparing COPC concentrations
with WQC and by exposure nodeling applied to the heron (a fish-eating bird). Both methods suggested that
potential adverse inpacts are unlikely, although WXCs and TRVs were unavail abl e for several COPGCs.

. Runway Ditch Aquatic Habitat -- Sedinent

Potenti al ecol ogical risks fromsedi nent-borne COPCs in the runway ditches were eval uated by conparing

chem cal concentrations with freshwater sedinent quality values (SQvs) and by exposure nodeling applied to
the nuskrat (aquatic herbivorous nmammal ). RME sedinent concentrations of 22 COPCs exceeded their SQVs (Table
7-6), suggesting probabl e adverse inpacts to benthic organisms. SQVs were unavail abl e for about one-third of
the total COPCs, so risks are underestimated. Exposure nodeling showed that three COPCs had

RVE HQs exceeding 1. Considering the uncertainty of sedinent ingestion and the conservativeness of the
nmodel, only lead is predicted to present potential adverse risk to the nuskrat.

The high potential for adverse inpacts from sedi ment-borne chem cals was confirned by biol ogical tests

Sedi nent toxicity tests showed significant epibenthic anphipod nortality in two central core stations. The
bi oassessment showed w despread bi ol ogi cal inpairnment of benthic nacroi nvertebrate comunities throughout the
runway ditch system which was prinmarily associated with organic enrichnent. However, inpairnent was
greatest in central core stations where sedinent-borne chemcals were detected at uniformy high
concentrations: upstreamand downstream stations are in much better biol ogical condition.

. Cl over Valley Lagoon Aquatic Habitat -- Surface Water

No COPCs were identified in surface water, indicating that potential adverse inpacts are unlikely.
. Cl over Valley Lagoon Aquatic Habitat -- Sedinent

Potential ecol ogical risks from sedi nent-borne COPCs in the |agoon were eval uated by conparing anal yti cal
results with SQVs, by exposure nodeling applied to the nuskrat (aquatic herbivorous mammal ), and by sedi nent
toxicity testing.

Based upon conparison with SQVs, potential aquatic risks to benthic invertebrates were predicted for seven
chem cal s having an HQ greater than 1; the nmaxi mum HQ was 6 for acetone (Table 7-7). As explained in Section
6.2.5, the HQ for acetone is likely an artifact of the | aboratory. Considering the poorly oxygenated habitat
in the deep portion of the |lagoon (no ecol ogically significant receptors over a large area), the high acid
vol atile sul fide concentrations (which can reduce bioavailability of certain divalent netals including
cadm um and zinc), and the lower HQ in the shallow portion of the |agoon, the potential for adverse inpacts
on the aquatic ecosystemin the |agoon is |ow
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Table 7-6
gical Risks in Runway Ditch Sedinents

Concentration

ng/ kg C

44
39
64

41

0.10
11

14

Muskrat a

1.2
0. 000012
0. 0027
0. 021
0. 0042
0. 0022
0. 00032
3.9
. 0048
. 0030
. 0021
. 00057
0. 67
0. 0016
0. 00016
0. 40
0. 0035
14
0. 0076
0.23
0. 0016

O O oo

a H for nuskrat are based upon results of exposure nodeling
b HQ for benthic invertebrates are based upon conparison to freshwater sedi ment quality val ues (SQVs)

(see Section 7.2.3).
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¢ These hazard quotients (HQ) are based on SQvs that are normalized for carbon (i.e., carbon-nornalized
HX are based on non-normalized SQVs.

SQVs expressed as ng/ kg organi c carbon).

nmg/ kg C
RVE

mlligramper kilogramtota
reasonabl e maxi mum exposure

The ot her

organi ¢ carbon (carbon-nornalized)

NOTE: Al t hough manganese, nickel, and vanadiumhad HQ > 1 for nuskrat and/or benthic invertebrates, the

increnental risks above background were considered | ow, these netals are not

sunmary.

included in the risk



Table 7-7
Summary of Ecol ogical Risks in Oover Valley Lagoon Sedi nents

RVE Concentrati on RVE Hazard Quotient for
Benthic Invertebrate
Chem cal my/ kg ng/ kg C Muskr at Shal | ow Portion of Lagoon Deep Portion of
Lagoon
Acet one 0.29 0. 37 2.3 6.1
Cadmi um 5.4 1.0 1.1 0.8
Deldrin 0.0042 0. 00099 2.4 4.1
Di net hoat e 46 5.3a --- ---
N ckel 160 0.96 3.6 2.4
Sel eni um 1.4 0.079 1.1 1.9
Thal I i um 0. 62 0. 0047 1.7 1.5
Vanadi um 79 1.7 1.3 1.2
Zinc 340 1.0 0.8 0.7
a = This hazard quotient (HQ is based on the carbon-nornalized sediment quality val ue (SQV)
(i.e,. ng/kg organic carbon). Qher hazard quotients are based on non-normalized SQVs.
RVE = reasonabl e nmaxi mum exposure
ng/ kg C = mlligramper kilogramtotal organic carbon
Not es
1. Hazard quotient for nuskrat are based upon results of exposure nodeling
2. Hazard quotient for benthic invertebrates are based upon conparison to SQvs, preferentially

usi ng the state sedi nent nmanagenent standards.



Exposure nodel i ng using the nuskrat showed four chemcals with an HQ greater than 1; the nmaxi num HQ was 5 for
di met hoate nainly due to ingestion of vegetation. The other three chenicals were netals that had H® cl ose
to 1 and represent |ow increnmental risk above background concentrations. D nethoate was only detected in the
deep, poorly oxygenated portion of the |agoon, which is not where rooted aquatic plants grow

Toxicity tests were conducted on sedinments from d over Valley Lagoon on two occasions: Decenber 1992 and July
1993. For each event, two |ocations were sanpled for anphi pod bi oassay tests. The two July 1993 sanpl es
were al so assayed using a larval bivalve (nussel) as a test species.

Al of the bioassay results showed virtually no toxicity and consequently negligible risk, except for one of
the nmussel tests, which indicated some adverse effects (i.e., |lower normal survivorship than the reference
station). Because only one of the six tests showed inpacts, the overall risk indicated by the bioassays is
| ow.

To further interpret these results, the framework of the state Sedi ment Managenent Standards (SMS) was used.
SMS describes two levels of toxicity: sedinent quality standards (SQS), which establish goals that are
protective of aquatic organisns in sedinents, and cl eanup screening |l evels (CSLs), which are used in renedi al
deci si on naki ng

One of the tests (the nmussel) failed to neet the SQS levels. Al of the results for both the nussel and
anphi pod tests passed the CSL criteria, meaning that active sedinent cl eanup neasures are not needed.

. Cl over Valley Lagoon -- Bioassessnent

Water quality neasurenents and sedi ment coring showed the dover Valley Lagoon to be very poorly oxygenated
bel ow the 3-nmeter water depth. This anoxic condition and consequent di m ni shed val ue of habitat quality
extends over much of the |agoon bottom Aquatic vertebrate sanpling with a gillnet resulted in no captures in
June 1992, and no nacrobenthic invertebrates were found in any sedi ment cores during the sediment sanpling.
Raki ng the benthos of the east shore with a cl amrake produced no clams. G ven the high degree of
stratification and resulting anoxic conditions, it appears that the deeper portions of the | agoon may not be
suitable for nost aquatic biota due to existing conditions.

. Dugual | a Bay Marine Habitat - Sedi nent

Potential ecol ogical risks from sedi nent-borne COPCs in Dugualla Bay were eval uated by conparing chem ca
concentrations with SQvs. No COPCs had HQs greater than 1, suggesting that potential inpacts on
invertebrates inhabiting bay sediments are negligible

. Dugual | a Bay Marine Habitat- Shellfish

Potential ecological risks fromCOPCs in shellfish tissue fromDugualla Bay were eval uated by exposure
nodel i ng applied to the raccoon (omivorous mamal ) through ingestion of clans (conservatively assuned to
conprise half of the raccoon's diet). No COPCs had Hqs greater than 1, suggesting that potential inpacts on
ani mal s ingesting shellfish are negligible.

7.2.5 Uncertainty

This uncertainty anal ysis provides a qualitative evaluation of the assunptions and limtations inherent in
the ecol ogical risk assessnent. The nmain sources of uncertainty associated with the risk assessnment are
descri bed in the subsections below. The results of a baseline risk assessnent are presented in terns of the
potential for adverse effects based on a nunber of very conservative assunptions. The tendency to be
conservative is an effort to err on the side of protection of the ecosystem

. Chemi cal Screening

The screeni ng net hodol ogy enpl oyed in the risk assessnent used conservative input values and assunptions to
establ i sh risk-based screening val ues for selecting chemcals of potential concern. Because the input val ues
and assunptions were conservatively selected, it is unlikely that potential ecological risks for any chem cal
were underestimated, unless an input value was not available. For exanple, there were cases where a toxicity
reference val ue was not available for a particular chemcal, and therefore, the potential risk due to the
chem cal could not be estimated. It is likely that the cumulative risks estimated for particular receptors
may have been underestimated because of this, and it is possible that some chem cals were screened out that
could be partly responsible for adverse effects observed in the non-chemni cal assessnents (i.e., bioassays and
bi oassessment surveys). On the other hand it is likely that the use of conservative input values and
assunptions for the remaining chenmicals led to overestimation of risk for the chenicals that coul d be
included in the risk calcul ations.



. Exposure Assessnent

Exposure nodel s were based on receptor ingestion rates of water, forage, soil, and sedinent. Water and forage
ingestion rates were not site-specific. Soil and sediment ingestion rates were not site-specific and not
speci es- speci fi c.

Sonme of the factors needed to estinate exposure for all receptors were not available. |In these cases, no
exposure was estimated and overall risks were underestimated. Al so, the use of conservative
non-si te-specific exposure factors probably overesti mates exposure.

Bi otransfer factors were used in the exposure nodels to estimate chem cal tissue concentrations in prey
species. These factors were based on a |imted nunber of species and chem cals, and rmay not be
representative of actual site conditions.

The exposure nodel s include an assunption that receptors are continuously exposed to an environnment with a
uniformdistribution of chemcals. Because many aninals will not inhabit the contam nated area 100 percent
of the time, exposure nmay be overestimated for nany receptors

Usi ng the RVE val ue instead of the average overestimates risk. RME values typically range from1.2 to 1.4
tinmes the average value. Hence, risks may be overestimated by 20 to 40 percent conpared with average
concentrations

Many chenicals may exist in a state that is not readily bioavailable or is not the nost toxic. Under sone
circunstances, virtually all of the chemcal, even if neasured at a substantial concentration, could be
unavai l abl e and then would pose little risk to biota. Bioavailability could have a noderate effect on
overestimating risks as conpared with the nmeasured concentrati on of those chemi cal s.

. Toxicity Assessnent

Typically, TRVs were not available for the receptor species. Therefore, values for species of simlar
t axonom ¢ cl assification were used, often from|aboratory studies using standard | aboratory test organisns.
The direction and nagni tude of uncertainty is unknown.

Toxicity values were not found for all COPCs. Therefore, potential risks were not estinmated for these COPCs
and cunul ative risks were underesti nat ed.

In sone cases, the toxicity values were extrapol ated fromone endpoint (e.g., LD50) to the
no- observed-effects | evel (NCEL) or |owest-observed-effects |evel (LOEL). This extrapol ation was based on
general i zed published rel ationships that may not be pertinent to the organisms or chemicals in this study.

Results of the toxicity tests perforned on sedinents can be influenced by at l|east three factors that
contribute to uncertainty: assessnent endpoints affected by basic physical and chem cal conditions that are
not reflective of chem cal contanination, uncertainties in counting test organi sns or assessing their

behavi or, and variability in bioavailability of chenmicals among sanpl es

. Ri sk Characterization

At | east sone chemcals, when acting in mxtures, may pose risks that are greater than the sumof the
individual risks. Very little is known of such synergistic effects of toxicants. Wen synergistic effects
occur, but have not been accounted for, the overall risk may be underestinated

For at |east some chemcals, adaptation by organisnms may occur. After adapting to particular chemcals in
their environnent, or in sonme cases in their tissues, organisns may carry out |life functions that woul d

ot herwi se be inpaired at those concentrations. In these cases, risks based on neasured concentrations woul d
be overestimated

The interpretation of potential ecological risks based upon HQ cal cul ated from exposure nodeling is
ill-defined. This ecological risk assessment has used an HQ of greater than 1 as an indicator of potential

i npacts to ecol ogical receptors. However, sone workers state that H® ranging from1l to 10 indicate a
possibility for ecological inpacts, while HQ greater than 10 indicate a probability that ecol ogi cal inpacts
woul d occur. Many of the COPCs identified as potential risks in exposure nodels in this risk assessnent had
HX bel ow 10.

The macroi nvertebrate bioassessnent that was conducted on the runway ditches provided direct biol ogica

evi dence of inpacts on the benthic nmacroinvertebrate community. However, sonme uncertainties exist inits
application. The macroi nvertebrate bi oassessnent nmethod was designed for use on relatively healthy stream
systens with abundant and di verse benthic insect comunities. The benthic nacroinvertebrate communities



i nhabiting the runway ditches had poor diversity and abundance, and were devoid of nany insect taxa used
in assessing inpairment. |In addition, organic enrichment of the entire stream bed caused a substantia
decline in habitat quality, which confounded the delineation of inpact potential of COPCs.

As discussed at the beginning of Section 7.2, the ecol ogical risk assessment enployed several different
approaches to evaluate risks, including conparison of chem cal concentrations with toxicity reference val ues,
bi oassays and bi oassessnents. Using a variety of approaches was intended to hel p overcone sone of the
uncertainties inherent to each individual approach and produce a better overall understanding of the

ecol ogical risks at QU 3.

8.0 REMEDI AL ACTI ON CBJECTI VES

This section explains the basis for remedial action at QU 3, identifies the nedia for which action is needed,
and describes the objectives that the renmedial action is intended to achieve. Based on these remedial action
obj ectives (RAGs), specific cleanup levels are defined for specific chemicals in the nedia of concern. Based
on the cleanup levels, this section also identifies specific areas of QU3 that have been selected for

renedi al action.

8.1 RUNWAY DI TCHES

The follow ng subsections discuss the need for renedial action, establish cleanup l|evels, and identify
sel ected renedi ation areas for the runway ditch conplex. The ditch conplex includes all parts of Area 16
upstream of the dover Valley Lagoon. Section 8.2 discusses the Cover Valley Lagoon and Dugual | a Bay.

8.1.1 Need for Renedial Action

The baseline risk assessnent eval uated exposures to current workers and hypothetical future residents
applicable to the soil, groundwater, surface water, and sedinments of the runway ditch conplex. As discussed
in Section 7.1.4, the estinmated hunman health risks were bel ow the CERCLA target levels for all the exposure
scenari os except for cancer risks to future residents

For hypothetical residents that may live next to the ditches in the future, the estinated cancer risks were
at the upper end of EPA' s acceptable risk range (i.e., RVE cancer risk was 1 x 10-4). Because the estinated
risk is marginal conmpared with the acceptable target |evel, because the majority of this risk is due to
arsenic in soil at concentrations simlar to background | evels and bel ow MTCA Met hod A cl eanup | evels, and
because RME risks reflect a nunber of conservative assunptions, the risk to future residents does not warrant
cl eanup acti ons.

Thus, the baseline risk assessnent did not denonstrate a need to take remedial action at the runway ditches
to protect human health. The follow ng subsections discuss the need for renmedial action in regards to the
results of the ecol ogical risk assessment and consideration of ARARs for the soil, groundwater, surface

wat er, and sedi nments of the runway ditch conpl ex.

. Soi

The baseline risk assessnent identified potential ecological risk, based on the nasked shrew exposure nodel
for two chemicals in soil along or near the banks of the runway ditches: seleniumand dioxin. State
standards for soils (i.e., MICA cleanup |evels) were exceeded in some of the soil sanples for arsenic
beryl | ium manganese, and petrol eum hydr ocar bons.

None of these chemicals is considered to pose significant risks warranting renedi al action because of the
foll owi ng reasons:

. Sel eni um arsenic, and petrol eum hydrocarbons were infrequently detected above the ARAR or risk
level. The dioxin risk was based on anal ysis of only one sanple.
. For sel enium arsenic, beryllium manganese and petrol eum hydrocarbons, the sanples indicative

of risk were distributed in w dely spaced | ocations not indicative of an obvi ous source

. For dioxin, arsenic, beryllium nanganese, and petrol eum hydrocarbons, the ARAR or risk |eve
was exceeded by only a margi nal anmount.

. For sel enium arsenic, beryllium and nanganese, the detected concentrations were sinilar to
background concentrati ons.

For these reasons, no renedial actions are considered to be necessary for the soil at the runway ditches.



. G oundwat er

Because there is no exposure route, groundwater does not pose an ecol ogical risk. However, several chenicals
were detected in the groundwater at concentrations above drinking water standards or state cl eanup |evels:
arseni ¢, manganese, dinoseb, and 2,4-D. The latter two chem cals are herbicides.

Most of the groundwater results for arsenic were close to or bel ow the MICA Method A cleanup |evel. One of
the wells had concentrations about 2 tines the cleanup |level, but the concentrations were not unusually

el evated conpared to typical regional background val ues, and were well below the federal drinking water
standard. The manganese results were al so not unusual conpared with regional conditions. Hence, arsenic and
nmanganese in the groundwater are not considered to pose a significant excess risk conpared with naturally
occurring background | evel s.

The detections of herbicides in the groundwater are considered to be | aboratory anomalies. As explained in
Section 6.2.2, the dinoseb and 2,4-D detections in the Phase | sanples were associated with interferences
maki ng the results questionable. These detections were not confirmed by resanpling in Phase Il. The Phase
Il anal yses had no interference problens and the detection limts were well bel ow drinking water standards.

Because t he herbici de exceedances are consi dered anonal ous and the arsenic concentrations are consi dered
typi cal of natural background |evels, renedial actions are not necessary for the Area 16 groundwat er

o Sur face Water

No significant ecological risks were identified in the baseline risk assessnent for the surface water in the
runway ditches. However, surface water ARARs (i.e., water quality criteria and MICA cl eanup | evels) were
exceeded in sone of the ditch water sanples for four netals: copper, lead, nercury, and silver

None of these chenicals is considered to pose significant risks warranting remedi al action because: 1) the
chem cal s were infrequently detected above background levels, 2) none of the results greatly exceeded the
background concentrations, 3) only a few sanpl es exceeded the ARAR concentrations, 3) the few results above
ARARs were found in widely spaced | ocations not related to manmade sources, 4) the ARAR or risk level was
exceeded by only a small anount, and 5) detected concentrati ons were often not confirmed by resanpling. For
these reasons, no renedial actions are considered to be necessary for the surface water in the runway

di t ches.

. Sedi nent s

There are no federal or state ARARs for fresh water sedinments. However, the baseline risk assessnent
identified significant ecological risk attributable to chemcals detected in the runway ditch sedinments. The
ecol ogi cal risk was predicted based on the results of exposure nodeling using the nuskrat as a receptor, and
t he exceedance of sedinent quality guidelines for protection of benthic organisns. The follow ng types of
chemcals were identified as contributing to the ecological risk in the sedinents:

. netals (arsenic and | ead)

. vol atil e organi ¢ conpounds (VOCs)

. senivol atil e organi c conpounds (SVOCs, including polynucl ear aromati c hydrocarbons [ PAHs])
. pesti ci des

. her bi ci des

. PCBs

In addition to these chem cals, high concentrations of petrol eum hydrocarbons were detected at several of the
sedi nent stations, which are a likely source of the SVOCs, PAHs, and |lead that contribute to the overal

ecol ogical risk. The prediction of significant risk fromthe SQV and nuskrat eval uati ons was confirned by
the results of sediment bioassays and benthic comunity assessnents for selected stations.

The wei ght of evidence fromthe nuskrat exposure nodeling, the benthic assessnents, and the sedi nent
bi oassays indicates that remedial actions are necessary in order to reduce the ecol ogical risk posed by
chem cals detected in the runway ditch sedi nents.

8.1.2 Renedial Action njectives

For the reasons discussed in Section 8.1.1, renedial actions are needed to address contanmi nants in the
sedinents of the runway ditch conplex. The objective of these remedial actions is to reduce ecol ogical risks
posed by the contam nated sedinents, as identified in the baseline risk assessnent.

In addition to this renedial action objective, the Navy desires to mnimze future constraints on dredgi ng of
the runway ditches that are currently in effect because of the sediment contam nation. The ditches nust be



periodically dredged to naintain free-flowing conditions because they serve as a najor drainage network for
Ault Field and the surrounding | and. Wthout periodic dredging, flooding may eventually occur. In the past,
the Navy has dredged the ditches as needed to prevent flooding and has di sposed of the dredged material next
to the ditch banks. Pl acerment of the dredged naterial on the ditch banks is a practical and cost-effective
nmeans of disposal, especially for portions of the ditches where access is difficult or is limted by flight
operations. Because of the potential for contam nants in the sedinments, this disposal practice has been

di scontinued during the renedial investigation. |In order to resune this cost-effective practice, the Navy
desires to take cleanup actions that will mnimze contamnants in the ditches that nay need to be dredged in
the future, so that dredgi ng can be conducted for nmintenance purposes without the restrictions that are
currently in place.

Once cl eanup actions have addressed contaninants in the ditch sedinents, it is not likely that they woul d
becone recontaninated in the future. The Navy has instituted best managenent practices to reduce runoff from
industrial areas into the ditch conplex. It also has an energency response plan that greatly reduces the
chances of an accidental fuel spill reaching the ditches. [If fuel did reach the ditches, it would be

contai ned and punped fromthe ditch at baffle nunber 1. The past practice of disposing waste into the

di tches no | onger occurs. Gther Navy prograns (recycling and waste mnimization) have greatly reduced the
amount of hazardous materials handled at the base. |In addition, the Navy routinely nonitors the ditch
effluent that | eaves the base as part of its National Pollutant Discharge Elimnation Systempernit. Al
these prograns and the spill response plan are designed and inplenmented to prevent recontam nation of the
ditch sediments or release of pollutants into the marine environnent. For additional assurance, the Navy
plans to install stormmvater treatnent at various |ocations, where needed, throughout NAS Wi dbey Island; the
runway ditches are being considered in these plans.

In order to mnimze constraints on future dredging, risks that nay be posed by the dredge spoils nust be
addressed. Ecol ogi cal concerns for the dredge spoils woul d be addressed by renedial actions designed to
achi eve the principal objective of reducing ecol ogical risk posed by the contam nated sedi ments thensel ves.
In addition, there nay be human health concerns related to the dredge spoils. Once the sedinments are placed
on the ditch banks, they will becone soils that may pose human health risks via soil exposure routes. The
basel i ne risk assessment did not evaluate this exposure scenario, because it is associated with future
actions rather than baseline (no-action) conditions. However, in order to facilitate future dredgi ng
activities, prevention of unacceptable human health risks fromthis exposure

scenari o has been included as an objective of the renedial actions.

In summary, the renedial action objectives for the ditch sedi ments include:
. Reduction of current ecol ogical risks posed by chem cals of concern in the ditch sedinents.
. Reducti on of future human health risks that may occur if contam nated sedinents are dredged for
di tch mai ntenance purposes and placed on the ditch banks, where the sedinents will becone soi

and result in human exposures to chem cals of concern via soil exposure pathways.

8.1.3 deanup Levels

The RAGCs defined in the previous section include reduction of both current ecol ogical risks and potenti al
future human health risks. Chem cal-specific cleanup |levels that correspond with these objectives were
derived fromthe foll ow ng:

. Concentrations in the sedinents that are equivalent to a hazard quotient of 1.0 based on the
nuskrat nodel used in the baseline risk assessnent. Ceanup to these concentrations would
elimnate ecol ogical risk predicted by the nodel for the nuskrat as an indicator species. The
nuskrat nodel was selected for this purpose because risks to other indicator species nodeled in
the baseline risk assessnent (i.e., heron) were found to be acceptable wi thout renedi ation

. Concentrations in the sedinents that exceed MICA Method C cl eanup levels for industrial soil.
Cl eanup to these concentrations would mnimze potential human health risks to workers that
coul d be exposed to the sediments if they were dredged in the future for mai ntenance purposes
and pl aced al ong the ditch banks. The soil cleanup | evels are appropriate because, after
pl acenent on the ditch banks, the dredged sedinents will becone soil. MICA Method B cl eanup
I evel s, which are based on hunan health risk for residential exposures, were not selected for
this purpose because the | and use at the ditches is not expected to be converted to residentia
use in the future. Future residential devel opment is very unlikely because of the presence of
the air field, which would probably remain as a non-nilitary airport if the base were to cl ose
and because the wetlands surrounding the ditches woul d nake devel opment unlikely. If future
| and use changes to non-industrial, this situation would be reeval uat ed



. Concentrations in the sedinents that exceed the MICA Method A industrial cleanup |evel for
total petrol eum hydrocarbons (TPH) in soil. Ceanup to these concentrations would reduce
potential hurman health risks to workers that coul d be exposed to the sedinents if they were
dredged in the future, as discussed above. The Method A cleanup | evel was included because
there is no Method C cleanup |evel for TPH

. Concentrations in the sedinents that exceed background levels. 1In cases where the sedi nent
background | evel is higher than any of the risk-based or ARAR-based cl eanup | evels described in
the previous bullets, the background value will be the basis for renedial action decisions.

The cl eanup | evel s described above were conpared with the maxi mum concentrations of chemcals detected in the
Rl ditch sediment sanples in order to determne target chemicals for renmedial action. The results of this
conpari son are shown in Table 8-1, which lists the maxi num detected concentrations, the cl eanup |evels based
on the nuskrat nodel, and the cleanup |evels based on MTCA. Table 8-1 lists all the chemcals for which the
maxi mum det ected concentration exceeded the minimumcleanup level. Detected chemicals that did not exceed
the mninmumcleanup level in any of the sedinment sanples are not included in the table

The cleanup levels listed in Table 8-1 differ fromthe prelimnary renedi ati on goals used to devel op and
evaluate alternatives in the feasibility study. As this record of decision was devel oped, the prelimnary
remedi ation goals were reeval uated and revised. D fferences between the prelimnary remediation goals and
the final cleanup levels in Table 8-1 are due to the use of MICA cl eanup | evels, sedinment quality val ues, and
TPH concentrations. Each of these differences is discussed in the follow ng paragraphs.

MICA cl eanup levels for soil were included as final cleanup levels for the sedinents to address a potential
future human exposure pathway, as expl ained above in the second bullet. MICA soil val ues had not been
included in the prelimnary renediation goals because the baseline risk assessnent and feasibility study did
not consider this potential pathway.

In addition to the nmuskrat and heron nodel s, the ecol ogi cal baseline risk assessment quantified risks in the
ditch sedi ments by conparing sedi nent concentrations to sedinment quality values (SQVs) such as those

devel oped by the Ontario Mnistry of the Environment. These SQVs were used as prelimnary renedi ati on goal s
in the FS, but have not been retained as final cleanup levels. The SQVs are concentrations at which adverse
ecol ogical effects may be expected to occur to benthic organi sns, and were devel oped to protect

ecosystens in surface water bodies such as trout streans and | akes. Because these SQVs are intended to
protect prinme water resources, they are overly conservative and not appropriate as cleanup levels for
ditches. For this reason, and because the SQ/s are not ARARs, cleanup |evels based on the SQ/s were not
included in Table 8-1.

The MICA soil cleanup | evel for TPH has been included as a final cleanup | evel for sedinments, although it was
not listed in the FS Report as a prelimnary remedi ati on goal because this ARAR applies to soils rather than
sedinents. In addition to the reasons given above in the third bullet, the cleanup |level for TPH has been
included as an indicator of ecological risk. Ecological risks attributable to TPH were not quantified in the
ecol ogi cal risk assessment, because of the |ack of pertinent toxicity data. Nonetheless, the TPH data
collected in the Rl correlated well with ecological risk in the sedinments. This is shown in Table 8-2, which
conpares TPH results for sedi ment stations where bioassay sanpl es were anal yzed or where benthic comunity
assessnents were performed. The data in Table 8-2 suggest that adverse ecol ogical effects may occur in the
sedinents at concentrations on the order of 4,000 ng/kg and above. That is, no adverse ecol ogical effects
were found for station 16-11 which had a TPH concentrati on of 4,350 ng/kg, whereas comunity inpairnent was
noted for station 16-7 having 3,860 ng/kg TPH At rmuch hi gher TPH concentrations (stations 16-4 and 16-6),
adverse effects were observed in both the bioassay and community assessnent results. These results suggest
that TPH can serve as an indicator of ecological risk in the sedinents and that a concentration of about
4,000 ng/ kg nmay be an appropriate cleanup level for this purpose. deanup to the MICA Method A cl eanup | eve
for TPH (which is 200 ng/kg) woul d therefore al so address the ecol ogical risk that appears to be associated
with TPH.



Maxi mum Based on MICA for Soil Based on
Det ect ed Backgr ound Muskr at
Concentration Val ue Model
Cheni cal ny/ kg ngy/ kg Met hod A Met hod C
I ndustri al I ndustri al
Arsenic 581 3.4 188 16
Lead 942 18 140 14
2- et hyl napht hal ene 3.2 0.8
Benzo( k) f | uor ant hene 23 18 450
Di benz(a, h) ant hracene 1.9 18 1.1
Phenant hr acene 20 13
TPH 123, 000 200
Tabl e 8-2
Conpari son of TPH Concentrations in Ditch Sediments
Wth Bioassay and Benthic Comunity Assessnent Results
Bent hi c Maxi mum Bent hi ¢
Sedi nent Assessment Det ect ed TPH Ri sk | ndicated Comuni ty
Station Station Concentration By Bi oassay | npai r ment
Nunber Nunber my/ kg Testing? Coserved?
16-6 6 123, 000 YES YES
16-4 5 45, 000 YES YES
16-7 4 3, 860 NT YES
16-11 9 4,530 NO NO
16-8 2 139 U NT NO
U = Not detected (the value listed is the detection linit).

NT = Not tested.

Table 8-1
Cl eanup Levels for Runway Ditch Sediments

Cl eanup Level s, ng/ kg

Sel ect ed
Cd eanup
Level

16
18
0.8
18
1.1
13
200



Chemi cal
Arsenic
Lead

2- et hyl
napht hal ene

Benzo( k)
fl uorant hene

Di benz(a, h)
ant hr acene

Phenant hr ene
TPH

NOTE:

Cl eanup
Level
g/ kg

16

18

18

13

200

Station
16-1

13

Station
16-2

42

446

Station
16-3

87

The cl eanup | evel s shown above are taken from Table 8-1.

Table 8-3
Maxi mum Det ect ed Concentrations at Runway Ditch Sedinent Stations

Station
16-4

13

942

20

45, 000

Station
16-6

13

831

123, 000

The cl eanup | evel

Maxi mum Concentrati on Detected at Each R

Station
16-7

14

160

3, 860

Station
16-8

13

Station
16-9

20

17

Station
16- 10

Sanpling Station, ng/kg
Station Station Station
16-11 16-12 16- 25
30 28 9
147 77 17
4,530

Station
16- 31

13

21

1.3

269

for lead is based on the background val ue devel oped in the RI.

Station
16- 32

15

213

Station
16-33

44

15

117

Station
16- 34

31

16

170

Station
16- 35

581

379

0.57

0.81

4,200



Chemi cal
Arsenic
Lead

2- net hyl
napht hal ene

Benzo( k)
fl uorant hene

Di benz(a, h)
ant hr acene

Phenant hr ene

TPH

Not es: 1.
2.

<I MG SRC 1095113E>

Cl eanup
Level
ny/ kg

16
18

0.8

18

13

200

Exceedances of O eanup Levels at

Table 8-4

Station Station Station Station
16-1 16-2 16-3 16-4

2 225

The shaded col umms indicate those stations selected for
The cl eanup | evel s shown above are taken from Table 8-1;

Station
16-6

46

615

renedi ati on.
the cl eanup | evel

Runway Ditch Sediment Stations

Exceedances of the C eanup Levels at Each R

Sanpling Station

(Maxi mum Det ected Concentration Divided by the C eanup Level)

Station
16-7

19

Station Station
16-11 16-12

2 2
8 4
23

Station
16- 25

Station
16-31

Station
16- 32

|l ead is based on the background val ue devel oped in the RI.

Station
16-33

Station
16- 34

Station
16- 35

36

21

21



8.1.4 Selection of Areas for Renedi ation

The hi ghest concentrations of contam nants contributing to the ecological risk were found in the sedi nment
stations located closest to the Ault Field runways and taxi ways, where major stormsewers fromthe base
di scharge into the ditches. |In the past, wastes were discharged into these sewers, contaninating the
ditches. Lower contam nant concentrations were detected in the sedinments farther fromthe runways, and
concentrations were found to generally decrease al ong the ditches downgradi ent of the runways towards the
Cl over Valley Lagoon and Dugual | a Bay.

In order to identify parts of the ditches that should be renediated to attain the renedial action objectives,
t he maxi mum concentrati ons detected at each station were conpared to the cleanup levels listed in Table 8-1.
Tabl e 8-3 shows the nmaxi mum concentration detected at each station along with the cleanup | evel for each
chem cal of concern

Tabl e 8-4 presents the same information as Table 8-3, except the chemical results for each station are
normal i zed by dividing the maxi mum concentration detected at the station by the correspondi ng cl eanup | evel
When nornalized in this nmanner, values greater than 1 indicate an exceedance of the cleanup | evel and thus
identify stations where renedi ati on shoul d be considered. For purposes of clarity, values |less than 1 have
been onmitted from Table 8-4. The nornalized results in Table 8-4 are intended to distinguish which stations
have the highest risk fromthose with lesser risk, relative to the cleanup levels. For exanple, an
exceedance val ue of 20 in Table 8-4 neans that the chenical exceeded the cleanup |level at that station by a
factor of 20, whereas an exceedance val ue of 2 neans that the chem cal concentration was only 2 tines the
cl eanup | evel

Based on the exceedances of cleanup levels illustrated in Table 8-4, the followi ng stations were selected for
renedi al action: 16-4, 16-6, 16-7, 16-11, and 16-35. These stations are identified as shaded colums in
Table 8-4, and their locations are shown in Figure 8- 1. These stations were selected for renedi ati on based on
the follow ng considerations:

. Stations exhibiting the highest risk, as indicated by the exceedance val ues in Table 8-4 nuch
greater than 1, were selected for renmediation. These stations were sel ected because they
appear to represent areas of nore serious contam nation

. Stations exhibiting high TPH concentrations (exceedance val ues of about 20 or nore in Table
8-4) were selected for renediation. H gh TPH concentrations were used as an indicator of
significant ecological risk, for the reasons discussed in Section 8.1.3

Stations were not selected for renediation based on the foll ow ng conditions:

. Stations having only one or two chemicals with relatively small exceedance val ues were not
sel ected for renediation

. Stations 16-9 and 16-31 were not selected for renediati on because of their proximty to the
heron rookery in addition to the relatively | ow exceedance val ues associated with these
stations. The ecol ogi cal exposure assessnent using the heron as a receptor did not show
significant risk to these birds for chenmicals detected in the sediments. Renedial actions at
these stations would result in unavoi dabl e di sturbance of the rookery and destruction of part
of its habitat. 1In view of the protected status of the great blue heron and the relatively | ow
risk to other organi sns posed by the sedinments at these stations, it was decided that these
particul ar stations should not be renedi at ed.

Several of the ditch sedinment stations not selected for renedi ati on exhi bited noderate exceedance val ues for
arsenic and lead (e.g., Stations 16-3 and 16-12). Such stations were not selected for the follow ng reasons:

. Except for a few of the sedinent stations, the R data showed arsenic and |l ead to be
wi despread, non-localized chenicals detected throughout the ditches at concentrations not
substantially different from background values. Because of statistical variations in
background concentrati ons for these chemcals, many of the noderate exceedances found in the
ditches may not represent a significant contam nant source that is distinguishable from
background | evel s.

. The estimated ecol ogi cal risk posed by | ead and arsenic at the nonsel ected stations is
relatively small and represents an increnment above background that may not be significant.

. Remedi ati on of non-localized arsenic and | ead concentrations woul d be inpractical because of
the large areas of the ditches and | arge vol unes of sedinments that woul d be invol ved.



. There is considerable uncertainty in nodeling and quantifyi ng human and ecol ogi cal risks. To
accommodat e this, the assunptions and nodel s used to eval uate chem cals of potential concern in
basel i ne ri sk assessnents are selected to be overly conservative, and thus tend to overstate
actual risks. Because of this, sonme latitude in selecting areas for renediation is prudent in
order to avoi d excessive cleanup expenses that may not achi eve significant benefits. The
non- cheni cal bi oassessnments conducted for the ditch sedinents support this idea. For exanple
t he bi oassay and bi oassessment results showed no adverse effects or benthic inpairment at
station 16-11 (see Table 8-2) in spite of the noderate exceedances of cleanup levels at this
station shown in Table 8-4 for arsenic, |ead, and TPH This evidence indicates that the | esser
exceedances of cleanup |levels for the unshaded col ums of Table 8-4 do not |ikely represent
significant risk.

Several of the stations have much hi gher concentrations of arsenic and | ead that are abnornal conpared with
typi cal background val ues, and are associated with high concentrations of TPH  These stations have been
sel ected for renmedi ati on, so that substantial risks attributable to arsenic and |lead will not be ignored.

The sanpling strategy enployed in the renedial investigation was to select a reasonabl e but mninal nunber of
ditch sedi nent sanpling |ocations, based on ditch geonetry and potential source inputs such as storm sewer

di scharge points, that would allow for cost-effective identification of those parts of the ditch network for
whi ch renedial action is needed. This has been acconplished, with the stations selected for renediation as
described in the above paragraphs. As part of this strategy, further sanpling of the ditches in the vicinity
of these selected stations will need to be conducted during renedial design, in order to establish the ful
extent of the areas to be renedi at ed.

8.2 CLOVER VALLEY LAGOON AND DUGUALLA BAY

In consideration of CERCLA requirenments and the eval uation of risks associated with the dover Valley Lagoon
and Dugual | a Bay, no renedial actions are deened to be necessary for this portion of QU 3 to ensure adequate
protection of human health and the environnent.

This decision is based on the follow ng

. No significant human health risks were identified for exposure to chemicals detected in either
the [ agoon or the bay.

. No ecol ogical risks were identified for Dugual | a Bay.
. No ecol ogi cal risks were identified for the surface water in the |agoon
. Some potential for adverse ecol ogical effects was identified in the baseline risk assessment

for chemicals detected in the | agoon sedinments. However, the level of risk is | ow and does not
warrant renedial actions, as expl ai ned bel ow

The ecological risk identified for the | agoon sedinents is based on several exceedances of sedinent quality
val ues (SQVs), exposure nodeling using the nuskrat as a receptor, and the results of sedi ment bi oassay
testing. The SQV and nuskrat assessments reveal ed several chemicals with hazard quotients greater than 1,
with a maxi mum HQ of 6, indicating a relatively |ow potential for adverse effects. Mst of the chenicals
havi ng H above 1 were netals detected at concentrations simlar to background | evels, and thus represent
little incremental risk conpared to background conditions. For non-netals, there were only three chenicals
that had HQs greater than 2, two of which were only detected in the deep section of the | agoon. One of these
(dimethoate) contributed to the risks predicted for the muskrat via ingestion of vegetation, but the pathway
is not realistic because vegetation will not grow in the deep sedinments. The highest HQ was for acetone, but
this is likely a laboratory artifact as explained in Section 6.2.5. The mtigating factors di scussed above
for the chemcals with H® greater than 1 suggest that the adverse effects indicated by the SQV and nuskrat
assessnents are unlikely.

The | agoon sedi nment bi oassay test results confirma |ow potential for ecol ogical inpacts. The risks indicated
by the bioassay tests were eval uated by conparison with the state sedinent quality standards (S@), which
indicate no-effects levels, and the state sedi ment cl eanup screening |levels (CSLs), which are used to

det erm ne when cleanup actions are necessary. Only one of two test species in one of the six sedinent
sanples failed to neet the SQS level. None of the tests failed the CSL criteria. Because all but one of the
tests showed little or no inpact, the overall risks neasured by this approach are low. Because all of the
tests passed the CSL criteria, the results indicate that no active cleanup neasures are

warranted for the | agoon sedinents.

The remedi al investigation deternmined that the absence of aquatic life in the bottom portion of the lagoon is
due to the anoxic condition (i.e., lack of oxygen) in the deeper parts of the |agoon rather than chenical



contami nation. The anoxic condition was caused by construction of the dike that separates the | agoon from
Dugual | a Bay. The dike has interrupted the natural tidal action in the original estuary that formerly m xed
the water in the estuary and provided oxygen to its deeper portions. The chemcals detected in the deep

| agoon sedinents are not believed to be the cause of the absence of aquatic life in the bottom of the |agoon
As di scussed above, the risk associated with these chemcals is low and simlar to background conditions.
Furthernore, the HQ |l evels observed in the shallow sedinents were simlar to those in the deep sedi nments,
whereas there is no life at the bottombut the upper part of the |agoon is a viable ecosystemthat supports a
| arge stickl eback fish population, snails, and migratory birds. This conparison supports the conclusion that
the absence of |ife at the bottomof the lagoon is due to its anoxic condition rather than contam nants.

Aquatic life will not flourish in the deeper part of the | agoon unless the anoxic condition is renmoved. The
anoxi c condition could be rectified by renmoving the dike, but such an action would not |ikely be supported by
all citizens because the dike prevents flooding of the adjacent farmlands. Wth further study, it could be
determned if other actions would be able to renpbve the anoxic condition. However, renoval of the anoxic
condition is not related to chem cal contam nation from past practices which CERCLA is intended to address,
and such actions are therefore not within the scope of this ROD. Even if the anoxic condition were
aneliorated, the low |l evel of risk posed by the chem cals detected in the |agoon sedinents would still not
warrant renedi al actions, for the reasons discussed earlier

9.0 DESCRI PTI ON CF ALTERNATI VES

The feasibility study (FS,) assessed a range of alternatives for renediation of Area 16 (URS 1994b). Based
on the results of the risk assessnent and the remedi al action objectives discussed in Section 8, the
alternatives were devel oped to address potential risks fromcontam nated sedi ments in the runway ditches. No
alternatives were devel oped for renedi ati on of other nedi a because associ ated risks do no warrant renedia
actions for nedia besides the ditch sedinents

A total of three alternatives were evaluated for possible inplenentation at Area 16:

. Alternative 1 - No Action
. Alternative 2 - Ditch Rerouting and Backfilling
. Alternative 3 - Sedinent Renoval and D sposa

The followi ng sections provide a brief description of each alternative evaluated in the FS, including the
estinmated capital cost and operating and mai ntenance (O&\) costs for inplenentation

9.1 ALTERNATIVE 1 - NO ACTI ON

The no-action alternative was included in the range of alternatives evaluated in the FS, as required by the
Nati onal Contingency Plan. Alternative 1 includes no specific response actions to reduce contaninants at the
site, control their migration, or prevent exposures. The no-action alternative serves as a baseline from
which to judge the performance and cost of other action-oriented alternatives

There is a need at the base for periodic dredging to assure that the ditches adequately carry stormater away
fromthe airfield operations area and runways. In the past, the Navy has placed the dredgi ngs from such
routine nmai ntenance next to the ditch banks, and wants to continue this cost-effective practice. |If

sedi ments are placed on the banks, they will then becone defined as soils, and be subject to state cleanup
standards for soils. Because there is known contamination in the sedinents that could | ead to exceedances of
these soil standards, this practice would not be allowed under this alternative

Costs for Alternative 1 are:

Capital cost: $0
Present val ue of &M costs: $0
Total present worth: $0

9.2 ALTERNATIVE 2 - DI TCH RERCQUTI NG AND BACKFI LLI NG

This alternative would involve rerouting the existing ditches in segnents where contam nated sedi nent has
been found, so that these sections of the existing ditch network would be covered and filled with earth
Covering the contam nated segnents with earth would elimnate the ecol ogi cal exposure pathway of concern for
Area 16. Risk to ecological receptors is typically considered only to depths of 2 feet (depth of burrow ng
ani mal s), and covering the sedinment with nore than 2 feet of earth would essentially elimnate the exposure
route for aninals such as voles, shrews, and nuskrats



Covering the sedinents would convert themto soils that could pose a human health risk to future residents,

or mght pose ecological risks, if the soils were exposed by future excavation. Because of this, Aternative
2 woul d include institutional controls in the formof land use restrictions to prevent future excavation

The institutional controls would docurment the |locations of the filled ditches and prevent |and use or future
activity that would disturb these |ocations.

Actions for this alternative would include additional in situ sanpling of the ditch sedi ment near sanple
stations that showed evidence of contam nation during the renedial investigation, construction of new ditches
around the areas of contami nation, and backfilling the existing ditches with excavated soil

The sanpling results would be used to verify the dinensions of existing ditch segnents that would be filled
and the length and configuration of new ditch segments needed to replace them |f contamnation is detected
at consecutive sanpling points, all the sedinents between those points would be renedi at ed.

Segrment s of new drainage ditch would be constructed with conventional excavation equipment. The new ditch
segnments would mirror the existing ditch, and nmaterial excavated fromthe new ditches would be used as
backfill for placement into the existing ditch sections.

In limted places where the ends of a new ditch segment would need to be tied into an existing ditch near a
baffle or culvert, it may be necessary to renove contam nated sedi ments fromthe ends of the existing ditch
segnent rather than sinply covering themwith backfill. In such cases, the contam nated sedi ments woul d be
dredged and placed in the center of the old ditch segnent before it is backfilled with material fromthe new
ditch

Estimated costs for Alternative 2 are

Capital cost: $0.6 mllion
Present val ue of O&M costs: $0
Total present worth: $0.6 mllion

These costs were estinated based on renediation of the ditch segments selected for evaluation in the FS
These segnments were selected by conparing the Rl data for ditch sedinments to the prelimnary renediation
goal s developed in the FS, and identifying ditch locations of greatest ecol ogical concern. Because the
prelimnary renediation goals in the FS were different fromthe final cleanup |evels presented in Section 8,
the FS costs were based on several additional ditch segnments beyond those selected for final renediation in
Section 8 and shown in Figure 8-1. The additional ditch segments included in the FS cost estimtes were at
stations 16-9, 16-31, and 16-32. Two of these stations are |ocated near the heron rookery (Figure 6-3).

Because presently available data for estimating the extent of the ditch contamnants are limted, the actua
scope of the remedial actions is unknown at this tine. The actual |ength and configuration of ditch segnments
that would be filled and repl aced woul d be determ ned based on the sanpling described earlier

9.3 ALTERNATIVE 3 - SEDI MENT REMOVAL AND DI SPCSAL

This alternative would involve renoval and di sposal of sedinents in the runway ditches where contan nated
sedi ment has been found. Renoving the contanmi nated sediments would elimnate the ecol ogi cal exposure pat hway
of concern for Area 16, and reduce possible human health risks that may occur if contam nated sedi ments were
dredged in the future for mai ntenance reasons and placed on the ditch banks.

Actions for this alternative would include in situ sanpling of the ditch sedinent near the sanple |ocations
that showed evi dence of contam nation during the renedial investigation, excavation or dredgi ng of sedinents,
and appropriate disposal of the dredged materials. It was assuned that sedi ment renoval would be carried out
for the same ditch segnents selected for remedial action in Alternative 2 (Figure 8-1). The rationale for
the selected ditch segnents is the same as in Alternative 2. The in situ sanpling woul d be performed during
the design phase to verify the extent of dredging that would be required at each ditch segnent. |If

contanmi nation is detected at consecutive sanpling points, all sediments between those points woul d be

excavat ed.

It was assunmed in the feasibility study that the in situ sanpling would al so be used to determ ne whether the
renmoved material will be classified as a hazardous waste, and to sel ect appropriate neans for disposal (e.g.
whet her treatment or disposal in a Subtitle Clandfill would be required). For hazardous waste profiling
purposes, it was assuned that the sanples would be anal yzed for toxicity characteristic |eaching procedure
(TCLP) constituents (40 CFR 261.24[b], Appendix Il). Since the sedinments are not expected to display the
characteristics of ignitability, corrosivity, or reactivity, the assessnent of the toxicity characteristic
woul d therefore determ ne whether or not the soil neets the hazardous waste criteria.



Renmoval of Area 16 ditch sedinents woul d be done by nechanical dredging. The total quantity of dredged
material was estimated to be 3,700 cubic yards, with an average depth of about 2 feet. Dredging operations
woul d be conducted during the dry season and woul d be scheduled to nminimze inpacts to the northern harrier
popul ati on.

Depending on the results of the in situ sanpling, the dredged sedinents would be transported to either a
hazardous waste |andfill or a nonhazardous waste landfill for disposal. Based on Rl sedinment data, little or
none of the dredged naterial is likely to be classified as a hazardous or dangerous waste. Accordingly, it
was assuned for the purpose of this alternative that 95 percent of the dredged sedi nents woul d pass the
hazardous waste criteria and thus could be di sposed as nonhazardous waste. The nonhazardous waste woul d be

placed at the Area 6 landfill and then covered by a cap, which is part of the selected remedy for the cleanup
of QU 1. It was assuned that the other 5 percent of dredged sedinents would need to be treated as a
hazar dous waste and be di sposed at an approved off-site Subtitle Clandfill. These assumed percentages have

a significant effect on the estimated cost for this alternative. The in situ sanpling during the design
phase woul d verify these assunptions prior to inplenmentation

The estimated costs for Alternative 3 are:

Capital cost: $0.6 to 1.2 mllion
Present val ue of O8M costs: $0
Total present worth: $0.6 to 1.2 mllion

These costs were estinated based on renediation of the ditch segments selected for evaluation in the FS
This included several additional ditch segnents beyond those shown in Figure 8-1, for the reasons expl ai ned
earlier for Alternative 2.

The cost ranges shown above are dependent upon the extent of sanpling and dredging effort that would be
required. The lower range cost reflects optimstic assunptions for dredging and dewatering sedi ments, and a
sanpling effort equivalent to that assunmed for Aternative 2.

If the in situ sanpling indicates a significant portion of the sedinents are hazardous wastes, additiona
sanpling may be appropriate to better define the extent of the sedinments that require hazardous waste
nmanagenent, to avoi d unnecessary disposal costs. Such additional sanpling and | ess optimstic sedinment
handl i ng assunptions are reflected in the upper range cost.



10. 0 COVPARATI VE ANALYSI S OF ALTERNATI VES

EPA has established nine criteria for the evaluation of renedial alternatives

. Overall protection of human health and the environnment

. Conpl i ance wi th ARARs

. Long-term effecti veness and per manence

. Reduction of toxicity, nobility, and vol ume through treatnent
. Short-term ef fectiveness

. Inmpl emrentability

. Cost

. St at e accept ance

. Communi ty accept ance

The follow ng sections summari ze the detailed evaluation of alternatives presented in the feasibility study.
Each renedial alternative is discussed relative to the evaluation criteria, to help identify a preferred
al ternative.

10.1 OVERALL PROTECTI ON OF HUVAN HEALTH AND THE ENVI RONMVENT

Because there was no unacceptable risk to humans, all of the alternatives would be protective of human
heal th. Adverse ecological risks were identified for nuskrats and benthic organisns living in contact with
contanmi nated sedinents in the runway ditches.

Alternative 3 would provide the highest |evel of protection to the environment by renoving the contam nated
materials to a location that will contain the contam nated sedi nents and prevent exposures of concern
Because the Rl data indicate the contam nants in the sedinents are bel ow hazardous waste levels, it is
expected nost of the dredged naterial can be readily and safely disposed at the on-site Area 6 landfill prior
to its being capped as part of the renedial actions selected for QU 1. The sedinents will be anal yzed prior
to dredging to deternine if any are classified as hazardous waste which require treatnment prior to disposa

at a pernitted off-site Subtitle Clandfill. [If such treatnment is needed, it would provide additiona
protection conpared with the other alternatives through reduction of toxicity, mobility or vol unme of
cont ami nants.

Alternative 1 (the no-action alternative) woul d not prevent exposures of concern and is not protective of the
environnent. In addition, under this alternative, the Navy woul d be unable to perform necessary routine

nmai nt enance of the runway ditches in the future. Because Alternative 1 would not provide adequate overal
protection of the environnent and does not neet this threshold criterion, it is elimnated fromfurther
consideration and is not included in the foll ow ng sections that discuss the remaining evaluation criteria.

Alternative 2 would elimnate ecol ogical risks by covering the contam nated ditch sedinents, thereby
preventing organi sms such as nuskrats from bei ng exposed to the contam nated sedi nents. However, the

contam nated material would not be renoved fromthe site, and these substances coul d be exposed if the
covered areas were excavated in the future. This alternative would rely on institutional controls to prevent
future excavation in places where sedinents are covered

10.2 COVPLI ANCE W TH APPLI CABLE OR RELEVANT AND APPRCOPRI ATE REQUI REMENTS ( ARARS)

No chenical -specific ARARS were identified for the runway ditch sediments, so conpliance with this criterion
woul d be equally met by all of the alternatives. On the other hand, non-pronul gated chemical criteria, which
constitute guidance "to be considered" (TBC), were identified in the baseline risk assessment and were
considered in the devel opnent of prelimnary remediation goals for evaluating alternatives in the FS. The
TBCs woul d be net to an equival ent degree by Alternatives 2 and 3, either by covering the material of concern
so that it no longer is present as sedinment, or by dredging to renove the material fromthe site. Al though
these TBCs were used to devel op cleanup |evels, they are unenforceable

gui del i nes, and conpliance with themis not nandatory.

Al though under Alternative 2 the contami nants would be covered with soil, they would be left at the site
However, once the sediments are covered, they become soils, and sone of the contam nants woul d then exceed
state cleanup levels for soils. Although state cleanup |evels woul d be exceeded, state requirenents coul d be
met because the soil cover and institutional controls would control the potential human exposures on which
the cleanup | evel s are based.

It is anticipated that conpliance with |ocation- and action-specific ARARs coul d be achieved for all of the
alternatives. Consultation with a nunber of regulatory agencies (wetlands, floodplains, wildlife) would be
necessary under Alternatives 2 and 3 to assure that substantive el ements of |ocation- and action-specific



ARARs were net. On-site construction equipnment and activities would be very simlar for Alternatives 2 and
3. Aternative 2, however, mght be viewed | ess favorably by these regul atory agenci es, because it would
involve filling as well as dredging and because it may involve nore extensive clearing than Alternative 3 in
order to construct the new ditches.

10. 3 LONG TERM EFFECTI VENESS

Alternative 2 would be effective over the long-termin preventing ecol ogi cal exposures of concern, provided
that the soil cover is not disturbed by future construction activity. Alternative 2 would not provide as
permanent a renedy as Alternative 3 because the contami nants would be left at the site rather than renoved,
and institutional controls would be relied on to prevent disturbance of the cover

Alternative 3 offers better long-termeffectiveness because it would permanently renove the contam nat ed
sedinents to another |ocation. These sedinents would be covered with an inperneabl e cap during cl osure of
the Area 6 landfill (or an off-site landfill if one is used).

10.4 REDUCTION OF TOXIA TY, MOBILITY, OR VOLUME THROUGH TREATMENT

The need for treatnent was considered for the contami nated sediments. However, based on the chem ca
concentrations detected in the R sedinent sanples, it is believed that testing during renedial design wll
not result in the contam nated sedi nent being designated as a dangerous or hazardous waste. |If this is so,
treatnment will not be required for disposal. The need for and degree of required treatnent depends on

whet her the material to be di sposed has acceptabl e concentrations of chemcals conpared with criteria defined
in hazardous and dangerous waste regulations. The Rl results for the ditch sedinents were conpared to these
criteria, and it was determned that no treatnment would be required prior to disposal and that concentrations
are | ow enough that treatnent is not necessary for overall protection of human health and the environnent.
Therefore, there was no reason to evaluate treatnent alternatives and none of the alternatives satisfy this
evaluation criterion

10.5 SHORT- TERM EFFECTI VENESS

None of the alternatives would |ikely pose health risks during inplenentation. W rkers and nearby residents
woul d be protected during construction by engineering and safety controls. Short-term environmental inpacts
woul d be nitigated by isolating the ditch being renedi ated and diverting stormwater during construction
activities, in order to confine inpacts to the segments being renediated. Alternatives 2 and 3 woul d both
achi eve remedi al action objectives in a simlar time frame. This may take up to a year, because work around
the ditches could only be acconplished during the dry season. Renedial action objectives would be net in
Alternative 2 by containment and institutional controls, although contam nants would renain at Area 16. For
Alternative 3, cleanup levels would be achieved in the ditches

because cont am nated sedi nents woul d be renoved and di sposed in a controlled landfill. Unavoi dabl e short-term
ecol ogi cal impacts would occur to a simlar degree under both Alternative 2 and Alternative 3; these include
tenporary disruption of habitat and destruction of existing benthic organisns. 1In either case, it is
expected that the benthic organi sns woul d repopul ate and establish a healthier comunity.

10.6 | MPLEMENTABI LI TY

Alternative 3 would present sone Navy flightline operational concerns at Ault Field as a result of work in
the ditches around the runways and taxiways. Rocks or dirt could fall onto the taxiways fromtrucks hauling
excavated sedinents to the disposal site; this would present severe safety hazards to aircraft and pilots
because debris could be sucked into the aircraft engines. Therefore, coordination with airfield operations
staff would be required. For exanple, the flight operations would have to be suspended whil e dredged
material is hauled out of the infield area as trucks cross the taxiways and runways. Because the infield
area is conpletely surrounded by taxiways and runways, there is no alternative route for renoving

the material that woul d avoi d tenporary suspension of flight operations.

These flightline concerns would be | ess inportant for Alternative 2. There would be less risk to aircraft
and crew fromforeign objects or debris being picked up by the aircraft engi nes, because Al ternative 2 does
not involve hauling sedinments across the runways.

Anot her consideration for Alternative 3 is that the timng of the dredgi ng and di sposal of sedinents nust be
coordinated with the Area 6 landfill capping to ensure that the sedi ments are di sposed before the final cap
is constructed. A delay in the schedule for the QU 3 could cause a delay in the schedul e for capping the
landfill. Coordination with the Area 6 landfill closure is inportant because the costs for Alternative 3
woul d be substantially higher if an off-site landfill nust be used.

Alternatives 2 and 3 would both be easy to inplenent froma construction standpoint. Both alternatives



invol ve straightforward applicati on of comon construction equi pnent. However, the other factors described
above woul d make Alternative 3 harder to inplenment than Alternative 2. Alternatives 2 and 3 would both
require an environmental protection plan to prevent degradati on of water quality during construction

10.7 COST

The estimated present worth cost of Alternative 2 is $0.6 mllion. The estimated present worth cost for

Al ternative 3 ranges between $0.6 and $1.2 mllion, depending on the extent of sanpling and dredging effort
that would be required for inplenentation. The cost of Alternative 3 could be substantially higher if design
phase sanpling shows the sedi nents nust be treated or disposed as a hazardous waste. However, if the design
phase sanpling confirms the findings of the Rl the sediments will not need to be treated or disposed off
site, and the cost of Alternative 3 would be conparable to that of Alternative 2.

The cost estinates were prepared using costing techniques that typically achieve an accuracy of + 50 percent
to - 30 percent for a specified scope of actions. Additional uncertainty in the costs is introduced by
variations in the volunmes and other quantities assumed for the estinates.

10. 8 STATE ACCEPTANCE

Ecol ogy has been involved with the oversight and review of the renedial investigation (URS 1994a),
feasibility study (URS 1994b), and proposed plan (URS 1994c). Ecology comments have resulted in substantive
changes to these docunents.

10.9 COWUN TY ACCEPTANCE

On July 26, 1994, the Navy held an open house and a public neeting to discuss the proposed plan for fina
action at QU 3. The proposed plan identified Alternative 3 as the preferred alternative for QU 3, and

di scussed the other alternatives being considered. The results of the public neeting indicated that
community nenbers generally supported the Navy's preferred alternative for renediating the runway ditches.
However, some comunity menbers submitted coments that did not support the proposed plan. One conmenter
wanted the Navy to take no action, while another felt the Navy should do nore than any of the alternatives
presented in the proposed plan

A responsi veness sunmary, which addresses questions and comments received during the public neeting and the
public comrent period is attached to this ROD (Appendix A).

11.0 THE SELECTED REMEDY

The Navy has chosen Alternative 3 (sedinent renoval and disposal) as the selected remedy to mtigate current
ecol ogi cal risks associated with the runway ditch sedi nents and hypot hetical hurman health risks if they are
dredged in the future for maintenance. Renoving sedinments fromthose segnents of the ditch where

contami nants have been found that contribute to unacceptable risk and placing the dredged sedi nents under the
cover of the Area 6 landfill (or in an off-site Subtitle Clandfill) will acconplish the objective of
protecting human health and the environnent.

The nmaj or conponents of the selected renedy include the follow ng actions:

. Sanpl e and anal yze sedinents in the ditch segnents identified as contam nated during the
remedi al investigation, to determne the extent of contam nation that needs to be renoved

. Conpare the sanple results to RCRA criteria for toxicity characteristic wastes (i.e., TCLP
criteria in 40 CFR 261.24) to determ ne whether the sedinents to be dredged will need to be
treated and di sposed as a hazardous waste or dangerous waste. Initially, this conparison will
be done using the total concentrations detected in the sedi nent sanples (rather than | eachate
concentrations), divided by a factor of 20 to account for the 20-fold dilution that occurs in
the TCLP test. |If any sanple fails the TCLP criteria based on this initial approach
resanpling and reanal ysis using the TCLP test will be considered to obtain actual |eachate
results for conparison with the TCLP criteria

. Dredge the sediments fromthose portions of the ditch segnents determ ned by the sanpling to be
contanmi nated in conparison with the selected cleanup | evels shown in Table 8-1

. For those sedinments determ ned to be non-hazardous waste, haul the dredged sedinents to the
Area 6 landfill and place themso they will be under the final cover systemwhen it is
conpl et ed.



. For any sedi nents determ ned to be hazardous waste, haul the dredged sedinents to a pernmtted
off-site facility for appropriate treatnment and di sposal .

The above actions will be carried out for those segments of the runway ditches identified in Section 8
(Figure 8-1). These actions will require an environnental protection plan to prevent degradation of water
qual ity during renedi ation. The actions are based on the cleanup | evels described in Section 8.1.3, which
include MICA C industrial soil cleanup levels with the assunption that |and use at the ditches will renmain
industrial (non-residential) in the future. |If future | and use changes to non-industrial activity, these
cleanup levels and actions will be reeval uated.

The Navy sanpled the ditches in January 1995. Based on prelinmnary results, the entire length of the ditch
segnments identified in this ROD, for potential renedial action will require cleanup. Confirmation of these
results will be nade in consultation with EPA

12. 0 STATUTORY DETERM NATI ONS

Under CERCLA Section 121, selected renedies nmust be protective of human heal th and the environnent, conply
with ARARs, be cost-effective, and use pernmanent solutions and alternative treatnment technol ogies to the
maxi num extent practical. |In addition, CERCLA includes a preference for renmedies that use treatnent that
significantly reduces volume, toxicity, or nobility of hazardous wastes as their principal element. Howthe
selected renedy for Area 16 neets these statutory requirements is discussed in the foll owi ng sections.

12.1 PROTECTI ON OF HUMAN HEALTH AND THE ENVI RONIVENT

The sel ected remedial action for Area 16 will protect human health and the environment through sedi nent

renoval and di sposal actions. |Inplenentation of these renedial actions will not pose unacceptable short-term
risks to site workers or nearby residents. Placenent of the dredged sedinents under the cap of the Area 6
landfill (or an off-site hazardous waste landfill) will prevent direct exposure to contam nants by ecol ogi cal
receptors.

The sel ected remedy corresponds with Alternative 3 of the feasibility study. This alternative is preferred
over the other alternatives that were eval uated because it will result in a nmore permanent solution for QU 3.
Unli ke the other alternatives, the selected renedy will renmove the contam nants of concern fromArea 16 and
provi de effective, |long-termcontainnment of the contanminated nmaterial in a capped, controlled landfill.

12.2 COWPLI ANCE W TH ARARS

The selected renmedy for area 16 will conply with federal and state ARARs that have been identified. No
wai ver of any ARAR i s being sought or invoked for any conponent of the selected renedies. The ARARS
identified for QU 3 are discussed in the follow ng sections.

12.2.1 Chemical -Specific ARARs

There are no chemical -specific standards that are considered ARARs for the freshwater sedinents in the Area
16 runway ditches.

12.2.2 lLocation-Specific ARARs

. Federal Executive Order 11990, 40 CFR Part 6, Appendix Ais applicable to the actions that may
affect the wetlands at Area 16.

. The Endangered Species Act (16 USC 81531 pronul gated by 33 CFR §8320-330) is rel evant and
appropriate to Ault Field in general because several birds and plants |listed as sensitive or
t hreat ened species are known to inhabit the base. However, the actions of the sel ected renedy
at Area 16 will not affect critical habitat of these species.

12.2.3 Action-Specific ARARS

. Section 404 of the Cean Water Act (Federal Water Pollution Control Act, 33 USC 881344
promul gat ed by 33 CFR 88320-330 and 40 CFR §230), which requires the mnimzation and
mtigation of inpacts due to unavoi dable dredging or filling activities in navigable waters

including wetlands, is applicable to the dredging activities of the selected renmedy at Area 16.

. Federal Resource Conservation and Recovery Act (regulations set forth in 40 CFR 88261, 262, 263;
and 268), which specifies waste identification, storage, manifest, transport, treatnent, and
di sposal requirenents for solid waste that nay contain hazardous substances, is applicable to



the ditch sedinents that will be dredged during renediation of Area 16

. State of Washi ngt on Dangerous Waste Regul ati ons (WAC 173-303), which specify waste
identification, storage, manifest, transport, treatnent, and

. di sposal requirenents for solid waste that nay contai n hazardous substances, is applicable to
the ditch sedinents that will be dredged during renediation of Area 16

. Federal O ean Air Act General Provisions (40 CFR §852) and Puget Sound Air Pollution Contro
Aut hority (PSAPCA) Regulation 1, Section 9.15 for the control of fugitive dust during
construction activities, is applicable to the ditch sedinent renoval and di sposal actions of
the sel ected renedy.

12.2.4 COher COiteria, Advisories, or Quidance

This section discusses other criteria, advisories, or guidances that are considered to be appropriate for the
remedi al actions of the selected renedy for Area 16

If any of the ditch sediments dredged during renediation of Area 16 are determ ned to be hazardous wastes

that must be disposed in an off-site RCRA Subtitle Clandfill, the NCP off-site disposal rule (40 CFR
8300. 440) nust be followed. This will require that the Navy obtain prior certification fromEPA that any
off-site landfill to be used for this purpose is in conpliance with RCRA regul ations stipulated by the

off-site disposal rule

As discussed in Section 8.1.3, industrial soil cleanup levels of the State of Washi ngton Mddel Toxics Contro
Act (MICA; Chapter 70.105D RCW as codified in Chapter 173-340 WAC were used as gui dance for devel opi ng
cleanup levels for the ditch sedinents at Area 16. These cleanup | evels are considered to be gui dance rather
than ARARs because they apply to remedi ation of soil rather than sedi nents under MICA

12. 3 COST- EFFECTI VENESS

The selected remedy for Area 16 is cost-effective because it has been determ ned to provide overall

ef fectiveness proportional to its cost, with an estimated present worth cost of $0.6 to $1.2 nillion. This
range in cost reflects different assunptions regarding the extent of sanpling and dredging effort that wll
be needed. |[|f renedial design phase sanpling confirns the findings of the R, it is anticipated that the
cost of the selected alternative would be conparable to that of Alternative 2, which was estimated to have a
present worth cost of $0.6 mllion

Al t hough the upper range of the estimated cost for the selected renedy indicates that it could be tw ce as
expensive as Alternative 2, it would provide a solution with much better |ong-termeffectiveness, because the
contami nants of concern would be permanently renmoved fromthe runway ditches and contained in a controlled
landfill rather than just being covered and left in place and covered with soil to prevent exposures.

Al t hough the sel ected renedy has a nunber of inplementation difficulties associated with flightline
operations that would be avoided in Alternative 2, the Navy has determ ned that these difficulties are not
critical constraints, and they can be accomodated in the interest of achieving a nore protective and
permanent remedial action.

The cost of the selected renmedy coul d be substantially higher if the renedi al design phase sanpling shows
that a significant portion of the sedinments nust be treated or disposed as a hazardous waste. Should this
occur, the cost-effectiveness of the selected renedy coul d be reeval uated. As discussed earlier, the R
sedi nent data suggest that this is not very likely.

12. 4 UTI LI ZATI ON OF PERVANENT SCLUTI ONS AND TREATMENT TECHNOLOG ES TO THE MAXI MUM EXTENT PRACTI CAL

The sel ected renedy represents the maxi numextent to which permanent sol utions and treatment technol ogi es can
be utilized in a cost-effective manner for Area 16. It is protective of human health and the environnent,
conplies with ARARs, and provi des the best bal ance of tradeoffs in ternms of |ong-termeffectiveness,

per manence, short-termeffectiveness, inplenentability, cost, and reductions in toxicity, mobility, or vol unme
achi eved through treatnment. The selected renedy neets the statutory requirenment to use permanent sol utions
to the maxi mumpractical extent. The dredged sedinents will be placed in a controlled on-site landfill (Area
6) and will be covered by an inperneable liner when the landfill is capped. This will provide for practical
permanent contai nment of the contam nated sedi ments; because the contanminants in sediments are relatively

i mobil e chenicals (i.e., strongly sorbed), additional nmeasures to reduce nobility would not be
cost-effective



In selecting the preferred renedy fromthe alternatives evaluated, long-termeffectiveness was the nost

i mportant non-threshold (balancing) criterion. By renoving the contanm nants fromthe runway ditches, the
selected renedy will provide a nuch nore permanent solution for QU 3 than would Alternative 2. Sedinent
renmoval and disposal in the Area 6 landfill (or an off-site hazardous waste landfill if needed for the nore
contani nated sedinents) will provide nore effective, |ong-termcontai nment of the contam nated material than
| eaving the sedinents in place and covering themw th soil

12.5 PREFERENCE FOR TREATMENT AS A PRI NCI PAL ELEMENT

The sel ected renedy is not expected to neet the statutory preference for selecting renedial actions that
enpl oy treatment technol ogies to pernmanently and significantly reduce the toxicity, nobility, or volune of

t he hazardous substances as a principal elenent. Al though the selected remedy will include off-site
treatment of dredged sediments if this is necessary to bring chemcal concentrations into conpliance with
hazar dous waste disposal regulations, this treatnment is not expected to be needed for the majority of the
sedinents and it would not reduce the nmobility, toxicity, or volume of hazardous residuals left at the site.

Because of the wide range of chemcal types detected in the sedinents, and their relatively | ow
concentrations in conparison with hazardous waste designation criteria, treatnent processes are not expected
to be cost-effective for the bulk of the sedinents that will be remediated. It is anticipated that a snall
portion of the sediments may have high concentrations of contam nants for which treatment may be required and
effective. Of-site treatnent, as included in the selected renedy, will be the nost cost-effective approach
for the snmall quantifies that are expected.

13. 0 DOCUMENTATI ON OF Sl GNI FI CANT CHANGES

The proposed plan, released for public comment in July 1994, discussed renedial action alternatives for both
Area 16 and Area 31. The proposed plan identified Alternative 3 as the preferred alternative for Area 16.
The Navy reviewed all witten and verbal comrents submtted during the public coment period for Area 16

Upon review of these comrents, it was determ ned that no significant changes to the renedy for Area 16, as it
was originally identified in the proposed plan, were necessary to satisfy public concerns. However, the
preferred alternative has been slightly nodified for a different reason. Al though the overall concept of the
preferred alternative and the renedial technol ogies to be used have renuained the sane, one of the ditch
sedinent stations identified for remediation in the proposed plan has not been retained for renmediation in
the sel ected renedy.

The sedi ment station that has been deleted fromthe renedial action is station 16-32. This station had been
i ncluded anong the ditch segments to be renediated in the proposed plan, based on the prelimnary renediation
goals listed in the FS Report. Based on the final cleanup |levels presented in Section 8, renediation of
station 16-32 is no | onger considered to be necessary. The rationale for this decision is detailed in
Section 8. Renoving station 16-32 represents a change to a conponent of the preferred alternative. Because
trees and shrubs would have to be renoved to gain access for remediating this station, this would cause
significant environmental damage compared with the small reduction in risk that woul d be achi eved by renovi ng
the sedi ments

In response to public cooments, the need for remedial action at Area 31 will be reeval uated based on further
characterization of the site. In order to allow nore time for the reeval uati on of Area 31 while proceeding
with a decision for Area 16, Area 31 has been renoved fromQOU 3. Area 31 will be incorporated into the

deci sion process and the ROD for QU 5. Renoving Area 31 from QU 3 represents a significant change conpared
with the proposed plan. At the present time, the Navy has not fornulated a revised preferred alternative for
Area 31, so it is premature to evaluate the significance of changes that may occur to the renmedy for Area 31.

14.0 RESULTS OF THE HAZARDOUS WASTE EVALUATI ON STUDY

Qperabl e units for NAS Wi dbey |sland were created when the Navy entered into a federal facility agreenent
(FFA) with the Washi ngton Departnment of Ecol ogy and EPA in Septenber, 1990. At that tinme, 26 areas scattered
t hroughout NAS Wi dbey Island (both Ault Field and the Seapl ane Base) that were not included in the operable
units were identified as possible areas of contam nation. However, very little was known about these areas.
As part of the FFA, the Navy agreed to performa screening-level investigation known as the "Hazardous Waste
Eval uation Study." This study was designed to determ ne whether sufficient contam nation existed to warrant
further investigation, sonme type of renedial action, or no action at any or all of the 26 study areas. The

| ocations of these areas are shown in Figure 14-1

Tabl e 14-1 shows the results of the Hazardous Waste Evaluation Study. This table lists the areas that were
investigated, the results of the investigation, and the decision nade for each study area. For each of the
areas, soil and groundwater sanples were collected. The results of the sanpling were eval uated agai nst
standard Superfund exposure assunptions for residential use at a 10-6 or |ower cancer risk level, state



cleanup | evels (MICA Method B), and background levels to deternmine if cleanup actions were necessary.

Results of the study indicated that two of the areas require further investigation and potential renedial
action. Therefore, the Navy created a new operable unit (QU 5) that consists of the Area 1 Beach Landfill
and the Area 52 Jet Engine Test Cell. 1In addition, in 8 of the study areas, the Navy will conduct linited
renmoval actions ranging fromrenoval of site structures to extraction of floating oil in groundwater. The
remai ning 16 study areas were found to be clean and require no further action. None of the 26 study areas is
a RCRA-related unit. The actions planned for each area are listed in Table 14-1.

The pl anned actions for these 26 study areas are included in this ROD to formally docurment the results of the
Hazar dous Waste Eval uation Study. Detailed information on the sanpling plan and sanpling results can be
found in the "Final Hazardous Waste Eval uation Study Report," which is part of the Adnministrative Record.

The results of the study were presented in the proposed plan for QU 3 and no public comrents were received.
The Washington Departnent of Ecol ogy was involved in the scoping and review of the study and concurs with
the decisions presented in Table 14-1.
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Area 1 -
Area 7 -
Spills

Area 8 -
Area

Area 9 -

Area 10 -

Tank

Area 11 -
Future

Area 13 -
Renove Free
Drywel | s

Area 15 -
Rerove
Tank

Area 17 -

Study Area

Beach Landfill

a d Waste Storage Tank

Sewage Sl udge Di sposal

Asphalt Pl ant Di sposal

Bl dg. 2536, PCP Dip

Fuel Farm 4

Fuel Farm 3

PD- 680 Spil |

Area

aOd Ault Field Coal Pile

Di sposi tion of Hazardous WAaste Eval uation Study Areas

Reason for Potential Concern
Cont am nat ed Soil s/ Sedi nents
Eroding into Marine Environnent

Cont ami nated Soil and GWfrom
Past Spills

Soi | s Contami nated by inorganics
Concentrated in Sludges

Contami nated Soils

Contami nated Soils from Spills

Soi | s and GW Cont ami nat ed by
Tank Cl eani ng Byproducts

Soils and GW Cont anmi nated by

Tank Cl eani ng Byproducts

Spill, Leaks from HW Storage

Tank

Soi | and GW Contaminated by Pile
Leachat e

Medi a Sanpl ed/ Pot entii al
Cont ami nant s

Soi |, Sedi nent, GW VCCs,
PAHs, Pesticides, Mtals

Soil, GWVCCs, SV(Cs,
I nor gani cs

Soi | / I norgani cs
Soi |, Sedinment, Surface
Wat er/ VOCs, SVCCs

Soi | / SVOCs, PCBs

Soil, GWInorgsnics, VCOCs,
SVQCs, Pesticides, PCBs

Soil, GW I norganics, VOCs,

SVQCs, Pesticides, PCBs

Soi |, Sedi ment/VQOCs, SVCCs

Soi | / VCCs, | nor gani cs

Resul ts
DDT, PCBs in Sed. < MICA,
Metals in GW> MICA

GW | nor gani cs Conparable to
Background Level s

Soi | I norganics Conparable to
Backgr ound

I norgani cs at Background,
Pht hal ates Attributed to Lab

No Detection

VOCs In Soil, GWN< MICA
I norgani cs = Background

VOCs in Soil < MICA,
Lead >RBSCs,
Free Product Present

PAHs, DDE in Sed. < RBSCa

I norgani cs Conparable to
Backgr ound,
SVOCs < RBSCs

Deci si ons

I nvesti gate Under OU5

No Further Action

No Further Action

No Further Action

No Further Action

Renpval Action - d ose

Drywells to Prevent

Cont am nati on

Renoval Action -

Product, C ose

Renoval Action -

Abandoned HW St or age

No Further Action



Area

Area
Area
Rerove

Cari
Tank

Area

Area

Area

Area

Area

Area

Area
Ser vi

Study Area

18 - Ault Field Nose Hangar

19 - Fuel Truck Depot

20 - Ault Field Sewage

tier

22 - Hangar 5

23 - Northwest Apron Area

24 - Bldg. 283, PCP Dip
25 - Bldg. 120, Xformar Area

27 - 1966 Fire School

28 - Chapel Fire School

32 - Bldg. 889, Transfornmer
ce Area

Tabl e 14-1 (Continued)
Di sposi tion of Hazardous WAaste Eval uation Study Areas

Reason for Potential Concern

Soils and GW Cont anmi nated by
Aircraft Mintenance Qperations
Pet rol eum Cont ami nated Soils
Soil s and GW Cont ami nat ed by

Wast ewat er Tank Leakage

Soil and GW Cont ami nated by
Aircraft Mintenance Qperations

Cont ami nat ed Soi | s/ Sedi ment s
Eroding into Marine Environnents
Cont ami nated Soil from Past Spills
Soi | s Cont am nated by PCBs

Soils and GW Contanmi nated with
Unbur ned Fuel s and Sol vents

Soils and GW Contaninated with

Unbur ned Fuel s and Sol vents

M gration of PCB Contani nated
Sedinent to Strait

Medi a Sanpl ed/ Pot entii al
Cont ami nant s

Soil, GW VOCs, SVCCs, PCBs,
Pesti ci des, |norganics
Soi | / Total Petrol eum Hydro.

Soi | / VOCs, SVOCs, | norganics

Soi |, GWVQOCs, SVQCs, PCBs,
Pestici des, Inorganics, TPH

Soi |, Sedi nment, GW VCCs,

PAHs, Pesticides, Mtals

Soil / SVQCs, TPH

Soi | / PCBs

Soi | / VOCs, SVQOCs

Soi | / VOCs, SVOCs, Pesticides,
PCBs, | norganics

Soi |, Sedi nent/PCBs

Resul ts

I norgani cs Conparabl e to
Backgr ound,

VOCs< RBSCs

TPH Bel ow MICA Level s
Organi cs < MICA,

I norgani cs Conparabl e to
Backgr ound

VOCs < MTCA,

I norgani cs Conparabl e to

Backgr ound

VOCs Det ected < RBSCs

No PCP, TPH < MICA

No Detections

BTEX < MICA, RBSCs
Organi cs < MICA, RBSCs
GW I nor gani cs Conpare to

Backgr ound

No Detections

Deci si ons

No Further Action

No Further Action

Renoval Action -

Abandoned HW St or age

No Further Action

No Further Action

No Further Action

No Further Action

No Further Action

No Further Action

No Further Action



Tabl e 14-1 (Continued)
Di sposi tion of Hazardous WAaste Eval uation Study Areas
Study Area

Reason for Potential Concern Medi a Sanpl ed/ Pot entii al

Cont am nant s

Area 34 - Machine Gun Range Soil s and Sedi nents Cont ami nat ed Soi | / VCCs
Ber s by Gun C eaning Sol vents
Area 35 - Fuel Farm 2 Soi | s and GW Cont ami nat ed by Soi |, GW I norganics, VCOCs,

Tank Cl eani ng Byproducts SVQOCs, Pesticides, PCBs

Area 36 - Fuel Farm1 Soi | s and GW Cont ami nat ed by Soil, GWInorgsnics, VCOCs,

Tank Cl eani ng Byproducts SVQOCs, Pesticides, PCBs

Area 40 - Seapl ane Base Coal Pile Soi | and GW Contaminated by Pile Soi | / VCCs, | nor gani cs
Leachat e
I norgani ca Conpare to
Backgr ound

Area 45 - TCE Tank Soils and GW Cont anmi nat ed by Soil, GWVQOCs, SVCOCs,
Tank Leaks Pestici des, PCBs, |norganics

Area 52 - Jet Engine Test Cell Soils and GW Cont anmi nat ed by Soil, GWVQOCs, SVOCs, TPH

Fuel Leaks and Maint. Activities

Area 53 -Pol nell Point O dnance Soi | Contani nated by Ordnance Soi | / Ordnance
Area

RBSC - EPA Ri sk Based Screeni ng Concentrations PCB - Pol ychl ori nat ed Bi phenyls

TPH - Total Petrol eum Hydrocarbons PAH - Pol ynucl ear Aromatic Hydrocarbons

SVOC - Semivol atile O ganic Conmpounds BTEX - Bnozene, Tol uene, Ethyl benzene, Xylene

NOTE: BTEX are common fuel constituents.

Resul ts

Organi cs < MICA, RBSCs

Soi | Organics < MICA
GW BTEX > RBSCs

Soi | Organics < RBSCs
GW BTEX > RBSCs

Soi | SVOCs < RBSCs, MICA

Organi cs < RBSCs, MICA
GW I norgani cs Conpare to
Backgr ound

GW Organics > RBSCs, MICA
Free product present

No Detections

VOC - Vol atile Organic Conpounds
MICA - Model Toxics Control Act

Deci si ons

No Further Action

Renpval Action - d ose
Drywells to Prevent Future
Cont ami nati on

Renpval Action - d ose
Drywells to Prevent Future
Cont ami nati on

No Further Action

Renoval Action - Renove
Abandoned TCE Tanks

Investigate Under QU 5

No Further Action



APPENDI X A
RESPONSI VENESS SUMVARY

Thi s responsi veness summary addresses public comrents on the proposed plan for renedial action at Naval Ar
Station (NAS) Whidbey Island, Qperable Unit 3 (QU 3). The proposed plan was reviewed by the public nenbers
of the Restoration Advisory Board (RAB), and their conmments were incorporated into the proposed plan. The
public comrent period on the proposed plan was held fromJuly 19, 1994, to August 18, 1994.

A public neeting was held on July 26, 1994, to present and explain the proposed plan and solicit public
comrents. Menbers of the public and the RAB attended the neeting. During the neeting all questions and
comrents were recorded by a court reporter. The transcript of this neeting was provided to all attendees of
the public neeting and is available in the Administrative Record. Questions raised and answers given during
the public neeting have been summari zed and are grouped below in the follow ng categories: off-site
properties, harrier study, Cover Valley Lagoon, jet fuel residue, ditch dredging, cleanup actions, and Area
31. Only two witten comments were received on the renedial investigation, feasibility

study, or proposed plan during the public comrent period. The responses to these two coments are included
in this summary.

AREA 31- FORVER RUNVAY FI RE SCHOCL

Comment 1: The Navy received several comrents questioning the need for expensive cleanup actions at Area 31
the Former Runway Fire School. Comments indicated that there was a concern about the cost of cleaning up
Area 31 when wei ghed agai nst the actual risks posed by the contamination in this area

Response 1: The Navy conducted the renedial investigation to determ ne the nature and extent of

contanmi nation at the site. However, upon the discovery of free product in the groundwater, the Navy did not
continue to fully define the ct extent of contami nation. |In general, EPA has encouraged the Navy not to
waste noney and tine on further site evaluation once it knows there is likely to be a cleanup action in a
given area. The theory is that additional sanpling to define the extent of contamination always takes place
during the renedial design phase of a project. Therefore, there is no need to spend noney on additiona
sanpling during the renedial investigation if it looks like there is enough contam nation to warrant a
remedial action. The risk in this approach is that sonetimes the |ack of data nmakes it difficult to arrive
at good deci sions about the type of cleanup action that is necessary. That is exactly what has happened in
the case of Area 31.

Wien alternatives for action were devel oped for Area 31, the Navy had to nmake "worst case" assunptions about
the anmount of contam nation in the soils and groundwater. Costs for the alternatives presented in the
proposed plan were based on these worst case assunptions because the Navy did not know the full extent of
contamination. In addition, after the risk assessment was conpleted, it becane clear that while there is
contamination in the area, there are no real current risks to human health, and only some mnor to noderate
risks for small burrowi ng mammals. However, whereas the risks were not very great, the estinated

costs of cleanup were quite high because they were based on assunptions and unknowns.

In response to public concerns, EPA and the Navy have decided that additional information is needed before a
cl eanup decision that nmakes sense can be issued for Area 31. Therefore, Area 31 will no |onger be included
in QU3 and will not be included in this ROD. The Navy plans to do further sanpling in Area 31 to determ ne
nore precisely the amount of contam nation that exists (this additional sanpling would have been done after
the ROD, during the design of the remedial action). Once the additional data becone avail able, EPA and the
Navy will be able to re-evaluate Area 31, using nore extensive data to make a deci sion

Area 31 will be included in the QU 5 ROD, which is schedul ed for the sumrer of 1995. Responses to the
comrents on the QU 3 proposed plan pertaining to Area 31 will be addressed in the QU5 RCD. If the Navy
recommends a different preferred alternative for Area 31 based on the new data that will be collected, the
public will have a chance to comment on any new cl eanup alternatives during the public coment period for QU
5

Comrent 2: Because Area 31 was included in the proposed plan for QU 3, the Navy received a nunber of
comrent s and questions on the proposed cleanup action for Area 31 and on the specific conditions at this
site. The comments focused on the status of the oil plume (i.e., whether it was migrating), any current or
future threats to human health, the cost of the preferred alternative, and specific questions about the
effects of the preferred alternative.

Response 2: The Navy does not plan to provide responses to all the comments received on Area 31 at this
tinme. It is not the Navy's intention to ignore the comments that were received during the public conent
period on Area 31. However, as previously explained in both the text of the RCGD and in this responsiveness
summary, Area 31 is no longer included in QU 3 and therefore, it is not appropriate to address all the



previous Area 31 comments and responses to those coments in this decision document. For sone comments, the
Navy sinply does not know the answers because nore data are needed before they can be

answered. |In addition, it is prenmature to answer specific coments about the preferred alternative, since a
cl eanup deci si on has been put on hold pending the results of additional sanpling and eval uation. The known
conditions and the cleanup alternatives for this site nay change as a result of the additional sanpling.

What ever happens, there will be another opportunity for public review and comment on the cleanup alternatives
for Area 31. The Navy would like to enphasize that there is no current human health threat posed by the
contam nation at Area 31.

AREA 16- RUNMAY DI TCHES

Of-site Properties

Comrent 1: Wiy were the honmes and farms on Frostad and Hof f man Roads, south of the Area 16 runway ditches,
not tested for chem cal contam nation?

Response 1. The renedial investigation focused on the flightline and other areas at Ault Field that could
have been contaminated with industrial chemcals or waste products released into the ditch conplex as a
result of past practices by the Navy. Surface water flows fromthe houses and farns on Frostad and Hoffnman
Roads toward the ditch conplex. Therefore, surface water and sedinents fromthe ditches could not have
contami nated these properties. Chenical concentrations in the ditch sedinents decrease with distance fromthe
flightline. No chemicals were detected at el evated concentrations in sediment sanples collected where the
ditches exit Navy property. The sedi ment sanples collected near the intersection of the Hof frman Road ditches
and the runway ditches indicate that Hoffman Road is a source of chemical contam nation typical of urban
runof f from car exhaust residues, oil, etc. Laboratory results show that State H ghway 20 is al so a source of
PAH contam nation to the | agoon sedi nent.

Comment 2: Do the homes and farnms on Frostad and Hof f man Roads receive runoff from Navy property?

Response 2: The homes and farns on Frostad and Hof f man Roads do not receive runoff from Navy property. The
Navy met with the homeowners and farm owners on Monday, August 1, 1994, to wal k al ong Wi skey O eek and
follow the surface drainage features at Hoffrman and Frostad Roads. Wi skey Creek originates on the east side
of Hof f man Road, east of the Navy property boundary, and does not receive runoff from Navy property. Surface
water runoff froma small wetland exits Navy property and runs in the westernnost drainage ditch al ong
Hof f man Road, and then re-enters Navy property just south of Frostad Road.

Commrent 3: Are the Hof fnan Road ditches contam nated and i s Hof fman Road included in the cleanup actions?

Response 3: It is not known if the Hoffman Road ditches are contam nated and Hof fman Road is not included in
the cleanup action. The remedial investigation was conducted on the Navy base to exam ne the sources of
contanmination that are attributable to the Navy. The Hoffrman Road ditches were not tested for contanination
except where they neet the runway ditches. Contaminant |evels in sanples collected where the urban runoff
enters the runway ditches are typical of road runoff and urban pollution. However, testing the Hof fnan Road
di tches was neither required nor perforned during the remedial investigation. Therefore, no statenent as to
whet her the Hof frman Road ditches are contam nated can be supported by the

anal ytical data.

Comrent 4: W live on the east and north sides of Area 16. How can we get our properties tested?

Response 4. The Navy net with the honeowners and tested seven residential wells. The Navy attended a
neeting on Monday, August 1, 1994, at the honmeowners' residences to discuss the testing of their wells. The
sanpling and anal ysis was perforned by the Washi ngton State Departrment of Health on Septenber 14, 1994. The
Departnment of Health has di scussed the test results with all of the well users. The results showed no

evi dence of volatile organi c conpounds, herbicides, or pesticides. However, the results indicated that
level s of naturally occurring inorganics (netals) are present in the water fromall seven

wells. The specific netals detected were iron, nanganese, and arsenic. The Department of Health has stated
that the levels of these metals are within the range found in other drinking water wells it has tested in
Island County. One of the seven wells, however, had a detection of alumnumthat is not thought to be
naturally occurring. This well is one of the farthest fromthe NAS boundary. The property owner has been
notified of this fact by the Departnment of Health. The results also indicated the presence of |ow |evels of
phthalates in water frommany of the wells. Phthalates are coomonly associated with plastics. The
Departnent of Health attributes the presence of phthalates to sanple collection activities and | aboratory
procedures, both of which involve plastic naterials.

Harrier Study



Comment 1: | amconcerned with the potential inpacts on the Northern Harrier posed by the preferred renedi al
alternative-dredging (Alternative 3). Mre data should be collected to evaluate the relationship between the
Northern Harrier, its prey (the vole), and the runway ditch conpl ex before the ditches are excavated.

Response 1: The Navy conmi ssioned The Institute of WIldlife and Environmental Toxicology (TIWET) at O enson
Uni versity to study the harrier-vole interrelationship on the runway ditches in 1992. The results of this
study showed a very healthy and vital harrier population at Ault Field and the Seapl ane Base, nost |ikely due
to the large popul ation of voles on base. If voles are driven out of a snall area like the 2,000 feet of
runway ditches to be dredged, they will recolonize the disturbed area very quickly. Voles are such voracious
smal | manmmal s, they will actually run other snmall species out. The voles breed extensively and continuously
in very early spring until the late fall and their population declines to fairly small nunbers annually in
late summer. The harrier breeding season runs fromearly March through June, and they are finished raising
their young by early August. The area to be dredged is less than 0.01 percent of the total acreage avail able
to the harrier and the vole. If dredging occurs in |ate sumer or early fall, there will be no significant
inmpacts on the harrier or vole populations. The Navy believes that based on this information, any renedia
action in the ditches will be protective of the harrier

The Navy is continuing its study of the harriers at NAS Wiidbey Island. It is the Navy's policy to protect
val uabl e natural resources on Federal |and and in support of this policy will continue to study the vitality
of the harrier population. This research will take several years to conplete and remedial action as well as
mai nt enance of the ditch conplex needs to be conpleted as soon as possible.

Comment 2: During the TIWET study, did you find toxic substances in the vole and harrier eggs and their new
fl edglings?

Response 2: No chenical testing was perfornmed on the eggs or the flesh of the fledglings as part of the
TIVET study. However, blood sanples were collected fromthe young just before they fledged and anal yzed for
organochl ori de pesticides and nmetals. The levels were simlar to those detected by other researchers on
fledglings in the northern forests of Canada. Lead and cadm umwere al so detected, but not at |evels that
woul d prove harnful to this specie.

Comrent 3: Do voles prefer colonizing in ditches?

Response 3: They nay col onize the ditch banks because the dredged soil on the banks nay be soiler than the
surrounding areas and there is a close source of water

Comment 4: Have you performed any studies on the harrier nests at the Seapl ane Base and how do they conpare
to nests at other sites?

Response 4: The TIWET study investigated harriers at the Seapl ane Base, Ault Field, and a site sout hwest of
Hel ler Road. The results were fairly simlar. The breeding success rates were about the sanme. There are no
ot her sites studied which can be used for conparison

Commrent 5: |Is 1 year enough time to establish a trend for the harriers?

Response 5: No, it is not and actually two years is still insufficient tine to establish a trend. The Navy
is continuing to research the harrier popul ation at NAS Wi dbey Island. The Navy is studying a few of the
nesting site, and have fledgling counts for this year. The Navy al so has a menber of Fal con Research doing
bird banding and is planning to collect blood and fecal sanples for testing.

Comment 6: How did the nesting harriers this year conpare with the findings of the 1992 TIWET study?

Response 6: The current success rates for harriers, based on the nunber of nests and nunber of fledglings,
are simlar to the 1992 TIWET study results. The report fromthe 1992 TIWET study indicated that the harrier
popul ati ons have hat chi ng success and nesting survival rates that are higher than normal. The harrier

popul ati on at NAS Wi dbey Island has the highest known density of northern harriers breeding in western
Washi ngt on.

O over Valley Lagoon

Comment 1: dover Valley Lagoon should be cl eaned up and restored to its former thriving habitat for sal non,
st eel head, and cutthroat.

Response 1: According to informati on obtained frominterviews with nenbers of the di ke conm ssion and | oca
farmers who have lived for nore than 50 years on O over Valley Lagoon, and fromthe Washington State
fisheries, dover Valley Lagoon was never a trout or salnon run. The hydrol ogy and sedi nent characteristics
of the ditches and the | agoon preclude it from providing an adequate habitat for salnon and trout. The



surface water does not run fast or cold enough for an effective fish hatchery nor are the ditch sedinents
coarse enough (gravel or sand) for salnmon to spawn. The state fishery departnent used to rel ease

hat chery-rai sed fish on the ocean side of the dike. One year there was an accidental release of the fish
into dover Valley Lagoon and the ditch conplex. The discovery of these fish, which were fished out of the
ditches, resulted in a newspaper article reporting fish in the ditch conpl ex.

The chemical detected in Cover Valley Lagoon surface water and sedinments are not a threat to aquatic life.
Wthin the upper 9 feet of the lagoon, there is a healthy ecosystem Snails, sticklebacks, frogs, and

sal anmanders are prevalent. The shoreline of the |agoon al so provi des nesting areas for nany species of
birds, such as the mallard, teal, red-wi nged bl ackbird, and belted kingfisher. The ecosystemin the upper
portion of the |agoon and along the shoreline is typical of the existing habitat.

The lack of simlar living organisms bel ow a depth of approximately 9 feet is caused by an oxygen-deficient
(anoxic) layer of seawater underlying the freshwater |ayer. Seawater seeps through the dike and up fromthe
bottom of the | agoon. Because of the difference in densities between the lighter fresh water and the heavier
salt water and the |l ow energy flow of the freshwater ditches into the |agoon, no mxing of the waters occurs
and hence an anoxic layer is forned.

Comrent 2: What about just making the |agoon shall ow?
Response 2: There is no reason to fill the lagoon for cleanup purposes. Filling the | agoon with sedinents
woul d nost |ikely cause considerable harmto the vibrant stickleback popul ati on and woul d have to be

eval uated with other environmental inpacts that are beyond the scope of the renedia
investigation/feasibility study.

The Navy has requested nonies fromthe Legacy program which funds cultural and natural resource projects.
If funding is provided by this program the feasibility of upgrading the dike systemwill be investigated

Jet Fuel Residue

Comrent 1: [When at hone] | can snell JP-5 and have noticed residue on ny car and garden. Does the Navy
test for jet fuel residue and what are the health effects fromJP-5?

Response 1. There is a programat the base to test for jet fuel residues at locations on and off base. The
Navy has perfornmed residue testing as far as La Conner, Washington. There is no air testing for fuel residue
or exhaust. |If you feel you have a fuel residue on your car or wi ndows, contact the Oficer of the Day at
(206) 257-2631. Because jets burn fuel nost efficiently at 30,000 feet, not all of the fuel is burned at
lower elevations. Particularly on take offs, there is often unburned fuel in the exhaust. You may be able
to detect the snmell of jet fuel, or JP-5, in the exhaust.

A large short-termexposure to a high concentration of jet fuel can irritate skin, eyes, and the respiratory
system and result in headache, dizziness, or nausea.

Di tch Dreddi ng

Comrent 1: Do the concentrations of metals in the runway ditch sedi ments pose a risk to human health or the
envi ronnent ?

Response 1. Metals concentrations detected in the ditch were evaluated in the hunman heal th and ecol ogi ca
ri sk assessnent. There was no unacceptable risk identified for humans fromnetal concentrations in the
ditch. There was, however, a potential risk identified for the nuskrat caused by arsenic and lead in the
runway ditch sedinents. Wen cleanup actions begin, the anounts of arsenic and |lead will be reduced to
levels that will not be a threat to the environment or to the nuskrat. The highest |evels of arsenic and
l ead detected in ditch sediments were 581 and 942 parts per nmillion, respectively.

As shown in Table 8-1 in the ROD, the renedi ation goal for arsenic is 16 ng/ kg (based on the nuskrat nodel)
and the remedi ation goal for lead is 18 ng/kg (based on the background concentration).

Comment 2: If the ditches were routinely dredged in the past, where did the contami nation that we are now
seeing come fron®?

Response 2: The ditches have not been dredged for approximately 14 years. Therefore, the contam nation we
have observed is a result of past practices such as petrol eum dunping in the ditches that stopped around
1986.

Comment 3: Wien are you going to determ ne whether the sedinments dredged fromthe Area 16 ditches are
suitabl e for disposal under the Area 6 landfill cap?



Response 3: A sanpling and analysis programin support of the renedial design will be conducted in
January/ February 1995 to determi ne the proper disposal nethod

Comment 4: Are you going to dig new ditches?

Response 4: The Navy is not planning to dig new ditches. This alternative was evaluated in the feasibility
study and the proposed plan

Comment 5: Do you expect the ditches ever to becone contam nated again, after they are dredged?

Response 5: No, the Navy does not expect the ditches to becone contam nated again. The Navy is instituting
best nmanagenent practices to reduce runoff fromindustrial areas into the ditch conplex. It also has an
emergency spill response plan that greatly reduces the chances of an accidental fuel spill reaching the
ditches. Fuel that reaches the ditches would be contained and punped fromthe ditch at Baffle 1. D sposa
of waste in the ditches no |onger occurs. Qher efforts (recycling and waste mninization) over the past 5
years have greatly reduced the amount of hazardous materials handl ed at the base

Comment 6: |Is there a nonitoring device that could be installed to continually filter and recheck for
cont am nat i on?

Response 6: The Navy does have a programin place that nonitors the ditch effluent as part of its Nationa
Pol | utant Di scharge Elimnation System (NPDES) permit. The hazardous waste mnim zation program the

st ornwat er nmanagenent program and the spill response plan nake the recontam nation of the ditches unlikely.
The Navy plans to install stormwater treatnent at various |ocations, where needed, at NAS Wi dbey Island
One | ocation being considered is in the runway ditches

Comment 7: There really is no difference between mai ntenance dredging and the preferred alternative. |If the
Navy perforns nai ntenance dredgi ng i nstead of the preferred alternative, would the excavati on be deeper?

Response 7: There is a difference between mai ntenance dredging and the preferred alternative. Specifically,
the differences are in the method of disposing of the dredged materials and chenical anal ysis of the
materials. The depths to which sedinent would be dredged for naintenance versus the preferred alternative

are established using different criteria. In the preferred alternative, the contam nated sedinent will be
renmoved to the extent necessary to neet renediation goals and the renoved materials will be placed under the
cap of the Area 6 landfill. |In sone areas, the contam nated sedi ment nay be anywhere froma few inches to a

few feet deep. As part of nmintenance dredgi ng, sedinments woul d be

dredged to create a sufficient slope and an uncl ogged ditch allowing water to flow freely and the dredged
materials will be placed on the banks of the ditches. The depth of dredging for maintenance purposes nmay be
froma few inches to a few feet.

Comment 8: Wiy is the Navy hiring a contractor to excavate the ditches-why not use the SEABEEs?

Response 8: The Navy's Construction Battalion (CB's) are conmitted to other types of construction work and
typically have not received the hazardous waste worker training required by federal regulations for
i ndi vi dual s who work on hazardous waste cl eanup at Superfund sites.

Comrent 9: Wio is choosing the contractors for the renedial actions and is the creation of jobs in the
community being given any consideration?

Response 9: The Navy has conpetitively selected a contractor to conduct cleanup actions at Navy bases in the
Puget Sound area. |In order to acconplish this contract award, the Navy followed a federally nandated
procurenent process which is intended to naximze conpetition by giving firms a fair chance at wi nning the
contract. This includes giving snall and di sadvant aged busi nesses an opportunity to receive work through
subcontracts. The cl eanup contractor can and does utilize |ocal subcontractors to help performthe work.

The Navy has also recently used a local contractor for the QU 1 water hookups

Eval uation of Alternatives

Comment 1: Alternatives 2 and 3 have significant differences only in cost. Since either Alternative 2 or
Alternative 3 woul d ensure nai ntenance of the ditches to prevent flooding, it seens inprudent to select the
nost expensi ve sol ution

Response 1: The higher cost for Alternative 3 is on account of a contingency if the naterials dredged from
the ditches cannot be disposed of in the Area 6 landfill. Aternatives 2 and 3 include different types of
action, which contributes to the difference in cost. Alternative 2 includes the construction of new ditches
to bypass the current areas of contamination. Soil renoved for construction of the new ditches woul d be used
to cover the existing ditches, thus |leaving contamnation in place. Alternative 3 involves characterization



of the contam nated sedinents and then dredging of these sedinents with ultimate di sposal of the renoved
material s under the cap of the landfill at Area 6. Under this described alternative, all contaninated
sedinents are renoved fromthe ditch network.

Alternative 2 would disturb nore of the habitat around the ditch conplex than Alternative 3. Aternative 2

i nvol ves excavating a new ditch (10 feet wide by 15 feet by 3,000 feet long) and filling in the old ditch,
which is approximately the sane di mensions. Conpared to Alternative 3, Alternative 2 would disturb twice the
area and volune. Alternative 3 will renove the sedinents only on the bottomof the ditch (5 feet wide by 2
feet deep by 3,000 feet long). The bottomsedinents are not a habitat for the voles. The vole habitat that
woul d be disturbed by Alternative 3 is the area adjacent to the ditch banks and this disruption would be
limted to that caused by a tracknounted backhoe and dunp trucks. The costs for Alternative 2 and
Alternative 3 are estimated to be conparable at the lowend ($0. 6 mllion). Al costs associated with these
alternatives are approximate and are considered to be accurate only to -30 to +50 percent.

Commrent 2: Sedinents from specific segnents of the runway ditches where contam nated sedi nents have been
found shoul d be renoved and di sposed of. This should include sanpling the ditch sedinents near particul ar
sanpling stations that showed evidence of contam nation during the renedial investigation, excavating or
dredgi ng the sedinents fromthe areas upstream and downstream of these |ocations, and nmanagi ng the renoved
material. |If contam nant concentrations in the dredged naterial are bel ow the state standards for
classification as hazardous materials, the nmaterial could be placed in the Area 6 landfill and covered. This
shoul d, of course, include the runway ditches outside the main flightline area, as well as within the
flightline area.

Once the ditches have been cl eaned of contam nated sedinents, they should be filled and capped. New runway
di t ches shoul d be excavated and lined with a nonporous naterial and a drai nage pi pe should be laid within the
di tches and covered. A treatnent/decontam nation station should be placed at Baffle 1.

Response 2: The suggestion to renove contam nated sedi nents and properly dispose of themin the Area 6
landfill is the preferred alternative, Alternative 3. The one exception to this approach is the sedinents in
the area of the heron rookery. Dredging these sedinents would damage the trees and habitat in the area.
Installing a piped stormmvater systemin the drainage ditch conplex would not be the best managenent practice
for the stormnater processes at NAS Wi dbey Island. 1In the Fall of 1994, EPA inspected the ditches and
stated that the existing design of the ditches is adequate. No inspection report has been received. An
open-flow ng channel with vegetation is considered one of the best natural pollution control systens,

especially for the type of contam nation that could accidentally spill into the ditch systemfroma fuel
rel ease. The open ditch will allow for rapid and easy spill containnent and cl eanup by providing direct
access to the entire spill. The spill can be contained by Baffle 1 or oil boons and can be renoved usi ng

vacuum trucks and oil absorbent naterials.

The open ditch systemwill also provide a habitat for various ani mal species. The reason for taking any
environnental action at Area 16 is the ecological risk to the nuskrat. Encasing the ditch in concrete woul d
elimnate the habitat for these aninals and, therefore, pose nore environnental risk for the nuskrat and
other animals. The costs of installing an encl osed systemis very prohibitive and woul d not ensure that
contam nation woul d not mgrate into the subsurface or directly into dover Valley Lagoon.

The Navy is installing stormivater treatnent units at the base and possibly in the runway ditch conpl ex.
These systens will be installed as part of the continuing efforts by NAS Wi dbey Island to upgrade its

pol lution prevention program The units are expected to be installed within the year but this schedule is
contingent on the receipt of funding.



