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

Landfill 4 and the Sol vent Refined Coal Pilot Plant
Fort Lewis Mlitary Reservation
Pi erce County, Washington

STATEMENT OF BASI S AND PURPCSE

Thi s deci si on docunent presents the selected renedial actions for two sites, Landfill 4 (LF4) and the Sol vent
Refined Coal Pilot Plant (SRCPP), located on the Fort Lewis Mlitary Reservation, Pierce County, Washi ngton.
The sel ected renedial actions for each site were chosen in accordance with the Conprehensive Environnental
Response, Conpensation, and Liability Act of 1980 (CERCLA), as anended by the Superfund Amendrments and

Reaut hori zation Act of 1986, and to the extent practicable, the National G| and Hazardous Substances

Pol ution Contingency Plan. Selection of each remedial action is based on the admnistrative record for the
sites.

Al investigative activities at these sites were conducted under a Federal Facility Agreement entered into by
the U S Arny, U S Environnental Protection Agency (EPA), and the Washington State Departnent of Ecol ogy
(Ecol ogy), pursuant to Section 120(e) of CERCLA. The lead agency for this decision is the Arny. EPA approves
of these decisions and, along with Ecol ogy has participated in the scoping of site investigations, evaluation
of data, and analysis of remedial alternatives. The State of Washington concurs with the sel ected renedies.

ASSESSMENT OF THE SI TES

Actual or threatened rel eases of hazardous substances fromthese sites, if not addressed by inplenmenting the
response actions selected in this Record of Decision, nay present an inm nent and substantial endangernent to
public health, welfare, or the environnent.

DESCRI PTI ON OF THE SELECTED REMEDI ES

The sel ected remedy for LF4 includes treatnent of suspected sources of groundwater contanination, treatnent
of contam nated groundwater, groundwater nonitoring, and inplenentation of institutional controls to protect
human health and the environnent during renmedial action. Mjor conponents of the LF4 sel ected renmedy

i ncl ude:

. Installing an active soil vapor extraction system (VES) in suspected groundwater contam nation
source areas. Vapors fromthe systemw ||l be treated in conpliance with air quality
regul ations prior to discharge.

. Installing an in situ groundwater sparging systemto renove volatile contaninants from
groundwater. The sparging systemwill work in conjunction with the VES.

. Moni tori ng upper aquifer groundwater to deternmine the effectiveness of the sel ected remedy.

As part of the nonitoring program the localized area of el evated nanganese al ong the western borders of
South and Northwest LF4 will be nonitored to determ ne any changes i n manganese concentrations. |If the

noni toring indicates that nmanganese concentrations are not declining, the need for renediation of the
localized area will then be reevaluated. This reevaluation may include suppl emental sanpling, or additional
source characterization.

. Mai ntai ning institutional controls restricting access to and devel opment at the site as |long as
hazar dous substances remain onsite at levels that preclude unrestricted use.

The sel ected renmedy for the SRCPP includes excavation and treatnent of contam nated soils, groundwater
nonitoring, and institutional controls to protect human health and the environnment during renedial action.
Maj or conponents of the SRCPP sel ected remedy i ncl ude:

. Excavating and treating contam nated soils. Soils will be treated using either soil washing or
| ow tenperature desorption to neet cleanup |evels.

. Moni t ori ng upper aquifer groundwater beneath and adjacent to the site to determne the
effectiveness of the sel ected renedy.



. Mai ntai ning institutional controls restricting access to and devel opnent at the site as long as
hazar dous substances renain onsite at levels that preclude unrestricted use.

STATUTCORY DETERM NATI ONS

The sel ected remedi es are protective of human health and the environnent, conply with Federal and State
requirenents that are legally applicable or rel evant and appropriate to the renedial actions, and are
cost-effective. The remedies utilize permanent solutions and alternative treatnent technol ogies to the
maxi mum extent practicable, and satisfy the statutory preference for renedies that enploy treatnent that
reduces contam nant toxicity, nobility, and volunme as a principal elenent.

Arevieww Il be performed not |ess often than every five years after initiation of the final response
actions, as |long as hazardous substances renain onsite at |levels that preclude unrestricted use.

Si gnature sheet for the foregoing Fort Lewis Landfill 4 and the Sol vent Refined Coal Pilot Plant Record of
Deci si on between the U S. Department of the Arny and the U S. Environmental Protection Agency, with
concurrence by the Washington State Departnent of Ecol ogy.

Si gnature sheet for the foregoing Fort Lewis Landfill 4 and the Sol vent Refined Coal Pilot Plant Record of
Deci sion between the U S. Departnent of the Arny and the U S. Environmental Protection Agency, with
concurrence by the Washington State Departnent of Ecol ogy.

Si gnature sheet for the foregoing Fort Lewis Landfill 4 and the Sol vent Refined Coal Pilot Plant Record of
Deci si on between the U S. Department of the Arny and the U S. Environmental Protection Agency, with
concurrence by the Washington State Departnent of Ecol ogy.



DECI SI ON SUMVARY
1. I NTRCDUCTI ON

Thi s decision summary addresses two sites, Landfill 4 (LF4) and the Solvent Refined Coal Pilot Plant (SRCPP),
both |ocated on the U S. Arny's Fort Lewis MIlitary Reservation (Fort) in western Washington State. The two
sites lie within a conmon study area, shown on Figure 1. The relationship of the two sites is shown on

Fi gure 2.

An installation-wi de Federal Facility Agreement (FFA), Adninistrative Docket Nos. 1088-06-16-120 and

1089- 09- 23-120, between the U S. Arny (Arny), the U S. Environnmental Protection Agency (EPA), and the
Washi ngton State Departnment of Ecol ogy (Ecol ogy) becane effective January 29, 1990. The FFA establishes a
procedural franmework for agency coordination and a schedule for all Conprehensive Environmental Response,
Conmpensation, and Liability Act of 1980 (CERCLA or Superfund), as anmended by the Superfund Anendnents and
Reaut hori zati on Act of 1986, activities conducted at Fort Lew s.

Pursuant to Executive O der 12580 (Superfund Inplementation) and the National G| and Hazardous Substances
Pol | uti on Contingency Plan (NCP), the Arny performed a Renedial Investigation/Feasibility Study (R/FS) for
LF4 and the SRCPP. The Renedial Investigation (RI) (1993) characterized contanmnation in the air,

groundwat er, sedinents, surface water, and soil. The Baseline Ri sk Assessnent (RA) (1993) eval uated potenti al
effects of the contam nation on human health and the environment. The Feasibility Study (FS) (1993)
evaluated alternatives for remediating contam nation. |n accordance with section 120(e)(2) of CERCLA the

Army will begin the renedial action within 15 nonths of conpletion of the RI/FS process.

Fol l owi ng Section Il (H ghlights of Community Participation), the decision sunmary is organi zed by site.
Thus, the LF4 summary is presented first, followed by the SRCPP summary.

11, HGHLI GATS OF COWLUNI TY PARTI CI PATI ON
A COMWUNITY RELATIONS DURING THE RI/ FS

A community relations plan (CRP) was prepared in 1992 as part of the nmanagenent plan for LF4 and the SRCPP.
The CRP was designed to pronote public awareness of the investigations and public involvenent in the
deci si on- naki ng process.

Local citizens and public officials were interviewed to identify potential issues and concerns associ ated
with LF4 and the SRCPP. This information was used to focus the CRP to meet the specific needs of the |ocal
communities and to gui de devel opnent and inpl ementati on of the RI/FS.

In February 1993, a Community Information Update newsl etter was prepared and distributed, which described the
RI/FS work underway at LF4 and the SRCPP.

To pronote community awareness of RI/FS activities, information repositories containing site documents were
establ i shed at the Pierce County Library (Lakewood Branch and Tillicum Branch) and Fort Lewis (D rectorate of
Engi neering and Housi ng, Environmental and Natural Resources Division).

Al 'so, in accordance with section 113 of CERCLA, an administrative record was established to provide the basis
for the selected renedies. The admnistrative record is available for public review at the Fort Lew s
Envi ronnental and Natural Resources Division.

B. COMMUNI TY RELATI ONS TO SUPPORT SELECTI ON OF REMEDY

In accordance with sections 117 and 113(k)(2)(B) of CERCLA, the public was given the opportunity to
participate in the remedy sel ection process. The proposed plan, which sunmarized the alternatives eval uat ed
and presented the preferred alternatives, was nmailed to approxinmately 250 interested parties in May 1993. The
Arny provided public notice through a display ad in the Tacoma News Tri bune and the Northwest Quardian to
expl ain the proposed plan, list the public comment period, and announce the public neeting.

A 30-day public coment period was held from My 31 to June 30, 1993. No requests for extensions were
recei ved during the comment period. Approxinmately 10 community nenbers attended the open house/ public
neeting, which was held on June 15, 1993 in the DuPont Gty Hall/Community Center. Three witten comrents
were received. Responses to these comments are included in the Responsiveness Summary.

A fact sheet summarizing the Record of Decision (ROD), public comrents, and the Arny's response will be
nmailed to interested parties on the mailing list after the ROD is signed. Copies of the ROD and the
Responsi veness Summary will be placed in the admnistrative record and in the infornation repositories.



111,  LANDFILL 4
A, SITE NAVE, LOCATI ON, AND DESCRI PTI ON

LF4 occupi es approxi mately 52 acres on the North Fort portion of Fort Lewis. As shown on Figure 2, Vancouver

Road bisects the landfill into two approxi mately equal sections, north and south. The north section is
further divided into two parts by an uninproved dirt road. These two parts are designated Northeast and
Nort hwest LF4. The south section of the landfill is designated South LFA4.

Northeast LF4 is covered with low relief grasses, shrubs, and scattered deciduous and coniferous trees inits
southern portion. Uninproved dirt roads traverse the surface of Northeast LF4, but vehicle traffic appears
limted. Surface el evations range from approxi mately 225 to 240 feet above Mean Sea Level (MsL). The central
portion of Northeast LF4 is depressed relative to the surroundi ng t opography.

Northwest LF4 is covered with low relief grasses and shrubs. A large, post-closure, irregularly shaped berm
with an inner depression lies just north of Vancouver Road. The bernis sides are covered with brush and show
sone exposed refuse. Qher than the earthwork and a relatively small, post-closure excavation on its western
boundary, Northwest LF4 is relatively flat. Surface elevations range from235 to 245 feet above MSL,

mat chi ng the surroundi ng topography.

South LF4 is covered with low relief grasses and scattered deci duous and coniferous trees. Uninproved dirt
roads also traverse this section of the landfill. South LF4 surface el evations typically range from
approxi mately 230 to 235 feet above MSL. Portions of the southeast and western boundaries slope steeply
downward to match rel atively depressed natural topography.

Surface water bodies within the study area include the western portion of Sears Lake, the southwestern tip of
Anerican Lake, Sequalitchew Lake, Sequalitchew Springs, Sullivan Wll, Sequalitchew Creek, Hanmer Marsh, and a
smal | forested wetland west of South LF4. These features are shown on Figure 2.

Land uses around LF4 include residential to the east, nilitary to the west, north, and east, and recreational
to the south adjacent to Sequalitchew Lake. No residences or offices are located directly adjacent to the
landfill. However, sonme military training exercises take place on or adjacent to the landfill. GCeneral
surrounding land use is indicated on Figure 3.

The Fort's primary water sources, Sequalitchew Springs and Sullivan Wll, are both |located within the study
area as shown on Figure 2. Water fromthe Springs is adequate to nmeet current Fort demand during the winter,
but is frequently supplenented by Sullivan Wl | and other sources during the sumer due to higher denand.

Sequal i t chew Springs has been the primary source of drinking water for the Fort since its inception.
Sequal itchew Springs is currently covered by a concrete-walled and roofed structure. At its closest
approach, LF4 lies approximately 1,350 feet northwest of the Springs.

Sullivan Well (also referred to as wells 12A and 12B) is a devel oped spring conprising two adjacent, shall ow,
dug wells used to suppl enent Sequalitchew Springs water production during periods of high demand. Sullivan
Well is |located approxi mately 1,800 feet south of the Springs.

Water supply wells 19A and 19B are also located in the study area. These deep wells are generally not in
servi ce because they are used only as backup water supply sources.

There are no known archeol ogi cal, historical, or cultural resources |located on or in the vicinity of LF4. No
threat ened or endangered flora are known to occur on or adjacent to LF4. One federally listed threatened
species, the bald eagle, has been observed within the study area; however, bald eagles do not nest on or near
LF4.

B. SITE H STORY AND ENFCRCEMENT ACTI VI Tl ES

LF4 devel opnment began in about 1951 by placing refuse in the northernnost of two gravel pits between
Vancouver Road and 41st Division Drive. Landfilling was expanded to the south and west of the original pit,
form ng Northeast and Northwest LF4, until approximately 1961. Gavel mning continued in the southern pit
until the late 1970s.

Landfilling extended to the area south of Vancouver Road (South LF4) in 1961, and continued there until about
1967. Al three landfill sections were closed by covering with gravel, which was graded into a series of
parallel furrows to pronote surface water runoff and check erosion.

Al though there are no landfilling records, the waste material s probably consisted of donestic and |ight



industrial solid waste (including donestic |iquids and biosolids collected by septic tank punp trucks) and
construction debris. Refuse thickness likely ranges fromapproxinmately 9 to as nmuch as 20 feet. A 1960
aeri al photograph shows several aboveground storage tanks, vehicles, a gravel screen plant, and other

uni denti fi ed equi pment south of Northeast LF4, and several small buildings, a potential |iquid waste disposal
pit, and other vehicles and equi pnent near the western edge of Northeast LF4. A 1966 aerial photograph shows
several small buildings and a circular pit, simlar to those noted on the 1960 photograph at Northeast LF4,

| ocated on South LF4.

A 1988 investigation of LF4 by Battelle's Pacific Northwest Laboratory (PNL) indicated shall ow groundwat er
around the landfill was contam nated by several chlorinated hydrocarbons, principally trichloroethene (TCE)
at concentrations ranging from1l to 32 nicrograms per liter (ug/L). The highest TCE concentration was
detected in a nonitoring well (PNL3) |ocated between LF4 and Sequal itchew Springs.

Water quality data for Sequalitchew Springs, Sullivan Wll, and wells 19A and 19B was obtained for the years
1986 through 1989. Sequalitchew Springs is tested quarterly and Sullivan Wll, WIl 19A and Wll 19B yearly
for volatile organic conpounds (VOCs), corrosivity, inorganic compounds, and total trihal onethanes. Severa
VOCs considered to be chlorination byproducts were detected in the treated water from Sequal itchew Springs
and Sull'ivan Well.

Based on the FFA and the results of PNL's 1988 sanpling, an RI/FS was initiated at LF4 in 1991. The R/FS
characterized the nature and extent of contam nation, assessed site risks to human health and the
envi ronnment, and eval uated renedi al alternatives.

C. SCOPE AND ROLE OF RESPONSE ACTION WTHI N SI TE STRATEGY

The selected renedy is intended to address all unacceptable risks resulting fromcontam nation at LF4. It
reduces risks associated with potential exposure through treatnent of |ikely sources of ongoing groundwater
contam nation within soil and direct renedi ati on of contam nated groundwater.

Institutional controls are included to prevent construction of new water supply wells and resi dences on or
near LF4. Long-termgroundwater nonitoring will verify the effectiveness of the sel ected remedy.

D. SUMVARY OF SI TE CHARACTERI STI CS

1. Geology and Hydrogeol ogy

LF4 is situated on a glacial drift plain. The elevation of the plain in the vicinity of the landfill is 200
to 250 feet above MBL. Major features of relief in the study area are several kettles (gl acial-derived
depr essi ons) which include Sequalitchew, Sears, and Anerican Lakes.

Geol ogi ¢ and hydrogeol ogi c conditions in the study area were investigated by drilling 20 borings and

conpl eting them as groundwater nonitoring wells. Stratigraphic correlations between borehol es were nade and
six stratigraphically distinct deposits were identified underlying LF4 as shown in Figure 4. The uppernost
formation, the Vashon Drift, is approxinately 75 feet thick and consists of gravels, silty gravels, and sand.
Beneath the Vashon Drift is the D scovery Nonglacial Unit, which consists of sands and silty sands ranging in
t hi ckness from approxinately 30 to 70 feet. The Di scovery Nonglacial Unit appears to be depositionally
absent beneath portions of northeast and northwest LF4. Beneath the Discovery Nonglacial Unit, or the Vashon
Drift where the D scovery Nonglacial Unit is absent, is the Narrows dacial Unit which consists primarily of

| odgenent till and sandy gravel outwash, ranging in depth fromapproximately 5 to 80 feet. Underlying the
Narrows dacial Unit is the Kitsap Formati on which ranges in thickness fromapproxinmately 10 to 45 feet and
generally occurs as a fine-grained sand and a silt with sand and peat interbeds. Because of its fine-grained
character, the Kitsap Formation is generally considered a regional aquitard. Underlying the Kitsap Fornation
is the Flett Creek Aacial Unit, which ranges in thickness from70 to 85 feet and consists of a very dense,
unsorted gravel with silt and sand (lodgenent till), underlain by a coarse grained sandy gravel (outwash)
Beneath the Flett Oreek Gacial Unit is the dover Park Nonglacial Unit, which was over 100 feet thick in the
deepest boring, and included sandy gravel, sand, and silt.

Two aquifers and two aquitards were defined beneath the site. The upper aquifer occurs under unconfined
(water table) conditions within the Vashon Drift, D scovery Nonglacial Unit, Narrows @acial Unit grave
outwash, and Kitsap Formation sand throughout the study area. The water table depth varies fromO to a

nmaxi mum of about 42 feet bel ow ground surface (bgs). It is generally 15 to 25 feet bgs near LF4.
Narrows dacial Unit |odgenent till, located within the upper aquifer near the north edge of south LF4
effectively divides the aquifer into upper and | ower parts in that area. This till body is terned the upper

aqui tard.



The upper aquifer is separated fromthe underlying |ower aquifer by a mddle aquitard which is a widespread,
| ow perneability deposit of Kitsap Formation silt and peat, and Flett Creek Aacial Unit till. The niddle
aquitard is apparently effective in separating the two aquifers since hydraulic heads in the [ ower aquifer
are consistently 100 to 125 feet lower than in the upper aquifer.

G oundwater in the |ower aquifer occurs under confined conditions beneath the mddle aquitard, within the
Flett Creek acial Unit outwash and the nore pernmeabl e fractions of the O over Park Nonglacial Unit.

G oundwater in the upper aquifer is recharged by direct, rapid infiltration of rainfall and by subsurface
flow from Aneri can and Sequal i tchew Lakes. Groundwater flow fromthe east and south typically neets in the
vicinity of LF4 and continues to the north/northwest. R chenical distribution data indicate some westward
flow beneath LF4 as well. The upper aquitard appears to act as a hydraulic dam creating a | arge area of
extrenely flat hydraulic gradients between it and Sequalitchew Lake. This flat area is essentially a
subsurface extension of the |ake.

Pumpi ng at Sequal i tchew Springs depresses the water table and reverses groundwater flow directions in the
area sout heast of LF4. Under nonpunping conditions, groundwater flows frombeneath South LF4 to the west and
north. Under punping conditions, part of this flow diverts to the southeast toward Sequalitchew Springs.
Goundwater flow, at the |owest water elevations observed during the study period, is shown on Figure 5.

Upper aquifer hydraulic conductivity estimates, derived fromsingle borehole perneability tests and grain

si ze anal yses, range fromO. 28 feet per day (ft/day) to 1,420 ft/day. Estimated horizontal flow velocities
range from1.2 feet per year (ft/yr) to 4,029 ft/yr; the higher velocities occur for westward fl ow between
Anerican and Sequal i tchew Lakes, while the |lower velocities represent north/northwest flow from Sequalitchew
Lake under South LF4. Estinated horizontal flow velocities between Northeast LF4 and Sequal it chew Springs
range from25.8 to 258 ft/yr, resulting in a travel tine fromNortheast LF4 to Sequalitchew Springs of 5 to
50 years. Groundwater nodeling results indicate that under maxi num punping rates, approxinmately 1 percent of
the water entering Sequalitchew Springs flows through the vicinity of Northeast LF4.

Lower aquifer groundwater flow is generally fromeast to west across the site, ultimately discharging to
Puget Sound. Lower aquifer hydraulic conductivity estimates range from 14 to 142 ft/day. Lower aquifer
groundwat er velocities and travel tines were not estinated because as di scussed bel ow, LF4 does not appear to
i npact the | ower aquifer.

2. Nature and Extent of Contam nation

The Rl evaluated potential LF4 inpacts to air, groundwater, surface water, and soil. The investigation
reveal ed that there is no surface water or groundwater noverment towards Sequalitchew Lake. It was al so
deternmined during the investigation that soil hot spots adjacent to LF4 are the suspected source of
groundwat er contam nati on. These soil hot spots will be discussed in the section G oundwater bel ow.

a. Ar

Landfill gases were eval uated by anbient air and passive gas surveys. Twenty gas probes were installed within
and around the landfill (refer to Figure 6 for gas probe locations). Sanples were collected on two separate

occasions and were anal yzed for atnospheric gases (e.g., oxygen, methane, nitrogen) and VOCs. Table 1

summari zes the analytical results for landfill gas sanples collected during the R.

The Rl reveal ed that nethane production at LF4 is | ow and expected to decrease further due to the landfill's

age. Chlorinated ethenes were not detected in anbient air sanples collected above the landfill surface

Qualitative, passive gas survey results indicate areas of elevated tetrachl oroethene (PCE) and TCE flux rates
(rmovenent rates) both on and around LF4. The highest flux rates were neasured near nonitoring well MM, in
two Northeast LF4 areas, and in South LF4 where it borders Vancouver Road. Qher areas of el evated PCE and
TCE flux were | ocated near the center of South LF4, along the northeastern border of South LF4, and within
the central portion of Northeast LF4.

Low concentrations of vinyl chloride (VC and dichloroethene (DCE) were detected in gas probes conpleted
within the landfill. VC was detected in three areas: the central portion of South LF4 at a maxi num
concentration of 0.47 mlligrams per cubic neter (nmg/ni3]); the southeastern edge of South LF4 at a naxi mum
concentration of 2.4 ng/n{3]; and in the central portion of Northeast LF4 at a maxi num concentration of 4.1
ng/ m 3]. DCE was detected at the northern tip of Northeast LF4, and in one |location on the southeastern
border of South LF4. The maxi mum det ected DCE concentration was 0.20 ng/nf3].

TCE was detected in three gas probes conpleted in native soil adjacent to LF4. The highest soil gas |evels of
TCE were detected directly south of Northeast LF4 (concentrations of 1.6 ng/nf3]), coincident with an
el evated TCE flux area detected by passive gas survey nethods. VC, DCE, and PCE were not detected in soil



gas probes.

PCE and TCE are suspected hunman carci nogens, VC is a known hunan carci nogen, and DCE i s a noncarci nogenic
toxicant. PCE and TCE are comonly avail abl e degreasing sol vents and were used historically at the Fort.
DCE and VC are not available in pure formexcept within the chemcal industry: they are present at LF4 only
as breakdown products of PCE and TCE

PCE, TCE, DCE, and VC are broken down by the sane mcrobial processes responsible for landfill gas
gener ati on.

b. G oundwat er

G oundwat er sanples were coll ected from 30 upper aquifer and 7 | ower aquifer nmonitoring wells during March
and June, 1992. Refer to Figure 7 for well locations. The two sanpling rounds were tinmed to approxi nate
"wet" and "dry" season conditions. Al sanples were analyzed for VOCs, semivolatile organic conpounds
(SVQCs), netals, polychlorinated bi phenyls, pesticides, and general groundwater quality indicator paraneters
such as mgj or anions and chem cal oxygen denand. Table 2 summarizes the analytical results for groundwater
sanpl es collected during the R

Several organic contaminants were detected in the | ower aquifer at concentrations below their respective
drinking water standards. Evaluation of this data indicated that, since these contam nants were not detected
in the upper aquifer, they are not associated with LF4. Therefore, the lower aquifer will not be discussed
further.

TCE, DCE, and VC were detected in groundwater beneath the site. TCE was detected in the uppernost part of the
upper aquifer (upper aquifer upper part) in 15 of 22 nonitoring wells. The highest TCE concentrations were
neasured in wells near the western tip of South LF4 and the southern tip of Northeast LF4. G oundwater
nonitoring wells LF4-1, -MAW, - MMA, and -PNL3 have the highest TCE concentrations (6 to 79 g/L). DCE in

t he upper aquifer -upper part was detected principally in wells adjacent to, or downgradient from the
landfill. Maxi num detected DCE concentration was 5.0 ug/l at MABA, coincident with the highest TCE
concentrations. VC was detected only once in the upper aquifer upper part, directly east of the forested
wet | and adj acent to the western edge of South LF4 at an average concentration of 4 ug/l. Figure 8 shows the
distribution of chlorinated ethenes in the upper aquifer-upper part. DCE and VC, but not TCE or PCE, were
detected in the upper aquifer-lower part. Both conpounds were detected between the South and Nort hwest
portions of LF4; only VC was detected further downgradient.

As previously discussed, historical aerial photographs show two suspected |iquid waste disposal pits in

Nort heast and South LF4. The phot ographs al so indi cate equi prent operation, storage, and mai nt enance
activities associated with gravel pit operations adjacent to the southern part of Northeast LF4.

H storically, PCE and TCE were w dely used as degreasi ng sol vents; vehicl e naintenance operati ons may have

i ncluded degreasing, leading to surface release of PCE and TCE. Passive soil gas, gas probe, and groundwater
data indicate elevated levels of chlorinated ethenes in the vicinity of the |ikely equi prent operati on and
mai nt enance activities and the two waste pits identified on the aerial photographs.

TCE (and/ or PCE) disposed of outside the boundaries of LF4 would likely still exist as TCE unl ess an

anaer obi ¢ (oxygen-deficient) environnent devel oped at the point of disposal. The TCE would partition onto
soil particles, into underlying groundwater, into infiltrating rainwater, and into the anbient air.

Normal |y, TCE would not long remain in the coarse surface soils surrounding LF4. However, if the TCE were
codi sposed with oils and grease (from degreasing operations), the |less nobile oils and grease would act to
retain part of the TCE in the near-surface soils.

As a result of disposal, whether recent or historic, TCE has likely partitioned into the unsaturated zone
soil at various concentrations. This TCE-contam nated soil (also referred to as a "hot spot") likely acts as
a source of groundwater contam nation

Current inmpacts to groundwater beneath LF4 are likely the result of volatile contaminants in the soi
reaching groundwater. Infiltration of surface water and precipitation through the surrounding soils appear
to be a secondary nechanismfor transport of contam nants to groundwater.

G oundwater quality data for the upper aquifer indicate low levels of major nmetals and inorgani c conmpounds
are being |l eached fromLF4 into the upper aquifer. Leachate intrusion into the upper aquifer is nmarked by
i ncreased specific conductance, alkalinity, dissolved najor metals including iron and manganese, dissol ved
arseni c, and bi ochem cal oxygen denand

Manganese was el evat ed above background al ong the western borders of South and Northwest LF4. Manganese
concentrations are significantly lower in wells further downgradient of LF4. Results of the R indicate that
the el evated concentrations of nanganese in groundwater are caused by dissol ution of nmanganese from geol ogi c



material in the presence of a localized area of anaerobic groundwater. As the nanganese contani nated
groundwat er nmoves downgradi ent, the nanganese appears to precipitate, as suggested by rapidly declining
concentrations in i mediately downgradi ent wells.

Sanpl i ng of upper aquifer groundwater monitoring wells south and east of LF4, between the landfill and
Sequal i t chew Springs, indicates no | eachate inpact.

E. SUWARY CF SI TE R SKS

The Baseline RA for LF4 considered hunan health and ecol ogical risks. The risk assessments were conducted in
accordance with EPA's R sk Assessnent Qui dance for Superfund, Volume 1: Human Health Eval uati on Manual and
Vol une 2: Environnmental Assessnent Manual, and EPA national guidance. The RA nethods and results are
sunmmarized in the foll owing sections.

1. Human Health Ri sks

The human health RA evaluated potential risks associated with exposure to chem cal contam nants from LF4.
The assessnment consi dered potential exposure to LF4 contaminants in air and groundwater. Soil was not
included in the quantitative RA because the landfill cover precludes direct exposure to underlying
contami nated soil. Sedinent and surface water was al so not included because Sequalitchew Lake and its
sedi ments are not adversely affected by LF4.

Bot h carcinogenic (i.e., causing the devel opment of cancer) and noncarcinogenic hazard (i.e., direct toxic
effects on organ systens, reproductive and devel opnental effects) risks were evaluated. R sks were estinmated
for current and future land uses in the vicinity of LF4.

To ensure that potential health risks would not be underestimated, a conservative approach was used as
recommended in EPA's gui dance docunents. Reasonabl e conservative estimates and assunptions were used to
enhance confidence in the conclusions of the RA

a. ldentification of Contam nants of Concern

Contami nants of concern (COCs) were selected for LF4 based on contam nant occurrence and distribution in the
environnental nedia and a risk-based screening approach. The COCs for LF4 are shown in Table 3

b. Exposure Assessnent

i. Exposed Popul ations

Exposur e pat hways were eval uated for the foll owi ng receptors:

Current Use:

- On-site mlitary personne

- Mlitary residents

- Recreationists

Future Use:

- On-site resident

- Adj acent residents

- Mlitary residents using Sequalitchew Springs

ii. Exposure Pathways

Refer to Table 4 for the exposure pat hways eval uated.

iii. Exposure Point Concentrations

G oundwat er :

Aver age and reasonabl e maxi mum exposure concentrations were estimated based on field neasurenents.
G oundwat er exposure point concentrations were used to quantify the risks due to ingestion of drinking water,

dermal absorption during household use, and inhalation of

VOCs during household use. Data fromdifferent groupings of groundwater wells were used to estinate future
exposures. Sequalitchew Springs data were used for current scenarios



The dissolved fraction of netals in groundwater was used to estinate exposure point concentrations at LF4.
Total metal concentrations were considered nost representative of silt conditions adjacent to the nmonitoring
wel I's. D ssolved nmetal concentrations were considered nost representative of exposure point concentrations
for the ingestion of groundwater froma water supply well.

Aver age and reasonabl e maxi mum exposure concentrations are listed in Table 5.
Landfill Gas and Anbient Ar:

Exposure to VOCs in anmbient air fromlandfill gas em ssions were estimated for specific exposure points using
the SEAM di ffusive nodel to generate |andfill gas em ssion rates and TSCREEN to nodel concentrations at
exposure points downw nd from em ssi ons

Figure 9 depicts the source areas and | ocations of potential exposure points. Table 6 lists estinated
exposure poi nt concentrations

Chem cal | ntake by Exposure Pat hway:

Chem cal intakes for each exposure pathway were cal cul ated based on the exposure point concentrations and
ot her exposure parameters such as water ingestion rates, inhalation rates, dernmal absorption rates, body
wei ghts, exposure frequencies and durations. Reasonabl e nmaxi mum exposure cal cul ations for the LF4 RA used
values fromthe Standard Default Factors document (OSWER Directive No. 9285. 6-03).

c. Toxicity Assessnent

The toxicity assessment addresses the potential for a COC to cause adverse effects in exposed popul ati ons and
estimates the rel ati onship between the extent of exposure and the extent of toxic injury. Qualitative and
quantitative toxicity information for COCs is acquired through eval uation of relevant scientific literature.
The nost directly relevant data come fromstudies in humans. Mst of the useable information on the toxic
effects of chenicals comes fromcontrolled experiments in animals. Table 7 lists the toxicity values for the
CCCs.

Sl ope factors (SFs) have been devel oped by EPA for estinmating excess lifetinme cancer risks associated with
exposure to potential carcinogens. SFs, which are expressed in units of (ng/kg-day)[-1], are nultiplied by
the estimated intake of a potential carcinogen, in ng/kg-day, to provide an upper-bound estinmate of the
excess lifetinme cancer risk associated with exposure at that intake level. The term "upper bound" reflects
the conservative estinate of the risks calculated fromthe SF. Use of this approach makes underestimation of
the actual cancer risk highly unlikely. SFs are derived fromthe results of hunman epi deni ol ogi cal studies or
chroni c ani mal bioassays to which nat hemati cal extrapol ation from hi gh doses to | ow dose has been applied
(e.g., to account for the use of aninmal data to predict effects on hunmans).

Ref erence doses (RfDs) have been devel oped by EPA for indicating the potential for adverse health effects
from exposure to chem cal s exhi biting noncarcinogenic effects. RfDs, which are expressed in units of

ng/ kg-day, are estinmates of lifetime daily exposure |levels for hunmans, including sensitive individuals which
are likely to be without risk of adverse effect. Estimated intakes of COCs from environmental nedia (e.g.

the amount of a COC i ngested from contam nated drinking water) can be conpared to the RfD. RfDs are derived
from human epi demi ol ogi cal studies or animal studies to which uncertainty factors have been applied (e.g., to
account for the use of aninmal data to predict effects on humans).

d. R sk Characterization

The risk characterization integrates the infornmation devel oped in the toxicity assessnment and exposure
assessnent to characterize the carcinogeni c and noncarci nogeni c risks associ ated with contam nant
concentrations detected at LF4. The acceptable risk range for carcinogens is one additional chance in ten
thousand (1 x 10[-4]) to one chance in one mllion (1 x 10[-6]) according to the NCP. Under the WAshi ngton
State Mddel Toxics Control Act (MICA), the maxi mum acceptable overall site risk from carcinogens is one
chance in one hundred thousand (1 x 10[-5]) and one chance in one mllion for any single contam nant (1 X
10[-6]).

For noncarci nogens, acceptable levels are generally those to which the human popul ati on nay be exposed during
a 30 year period without adverse health effects. Noncarcinogenic risks are estimated by cal cul ati ng a Hazard
Index (H). According to both Federal and State hazardous waste | aws, an acceptable risk |level for
noncar ci nogens is a H value | ess than one.

Table 8 provides a sunmary of estimated health risks for each receptor and pat hway.

e. Uncertainty



Car ci nogeni ¢ and noncarci nogeni ¢ health risks were estinmated in the RA for LF4 using standard assunpti ons;
therefore, the RAresults presented in Table 8 contain an inherent amount of uncertainty. The extent to
whi ch health risks can be characterized is prinmarily dependent upon the accuracy with which a chenmical's
toxicity can be estimated, and the accuracy of the exposure estimates

Exanpl es of uncertainty in the exposure and RA nethodol ogy used in this RA are as foll ows:

. The exposure scenari os assunme chroni ¢ exposure to contaminant |evels that do not change with tinme. In
reality, contam nant |evels often change with tinme in response to source |oadi ng or depletion and
physi cal / cheni cal / bi ol ogi cal forces such as chem cal or biocheni cal degradation

. The RA evaluated a hypothetical future residential |and use scenario. Gven that Fort Lewis is
currently an active mlitary installation and will renain an active installation for the foreseeable
future, this scenario is very conservative.

. The sanpling locations selected for the Rl were biased such that potential areas of elevated
concentrations woul d not be overlooked. Thus, risk estinmates are conservative

. The RA included arsenic as a COC for groundwater, without correction for background risk due to
arsenic in groundwater. Arsenic was detected in only two wells and at concentrations very close to

esti mat ed background.

. The RA included chloroformas a COC for groundwater, w thout correction for its possible presence as a
drinking water system chlorinati on byproduct.

In addition to these sources of uncertainty, the chem cal analytical database has limtations in such areas
as sanple locations and sanpl e representati veness. These uncertainties are present in every baseline RA

2. Ecol ogi cal Ri sk Assessnent

An ecol ogi cal RA was conducted to eval uate the potential adverse inpacts to plants and animals resulting from
exposure to contam nati on associated with LF4. The results of the ecol ogical RA were intended to support
managenent deci sions on whether renedial action is required for environnental protection

The approach used in the RA is consistent with EPA guidance for evaluating ecol ogical risk. The basic steps
were identification of COCs, assessment of potential exposure pathways, and characterization of threats to
exposed biota

a. Exposure Assessnent
i. Exposed Popul ations

Potential receptors were identified as those plant and aninal species likely to be exposed to chemcals in
the landfill and the forested wetland west of the landfill. Considering the relatively snall armount of
wildlife habitat on the landfill, potential receptor popul ations are probably relatively small.

No t hreatened or endangered plant species are known to exist in the LF4 study area. No threatened or
endangered ani nal species are known to nest within the LF4 study area: the bald eagle (threatened) and
peregrine fal con (endangered) have been observed flying over the area. No critical habitats were identified
within the study area

ii. Exposure Pathways

The exposure assessment identified potential exposure pathways fromthe chem cal source to the affected
nedi a, exposure points, and potential receptors. Potential exposure pathways include the air pathway for VOCs
generated within LF4 and the soil pathway for the forested wetland. G oundwater was considered an unlikely
pat hway because the water table is normally fifteen to twenty feet bgs. Consequently, ecol ogical receptors
are not expected to cone into direct contact with it

Landfill gas em ssions were considered an unlikely source of ecol ogical risk because of the anmount of
dilution of the gas on mixing with air

b. Risk Characterization
Biota inhabiting the landfill surface and those animals burrowing into landfill soils would likely not be at

risk frominhal ation-induced toxicity. Contaminants in landfill gas were neasured at concentrations at |east
two orders of nagnitude below | evels that typically cause acute toxicity in |laboratory aninals



Bi ota occupyi ng the forested wetland nay be exposed to | ow concentrations of netals and benzo[ b] fl uorant hene
due to seasonal contact with groundwater which has di scharged to ground surface. These contam nants could
adhere to soil in the wetland and be present in surface waters during very high groundwater levels. As
groundwat er recedes during dry periods, wildlife could be exposed to these contam nants through ingestion and
dermal contact routes. Exposure could only occur in the unlikely event groundwater were to discharge to the
adj acent forested wetl and.

c. Uncertainty

Assunptions that tend to overestimate potential exposure include the foll ow ng:

. WIldlife species are continuously exposed to maxi num contami nant concentrati ons.
. Contami nants are 100 percent bi oavail abl e.
. Lack of analytical data for soil or surface water in the wetland habitat.

F. REMEDI AL ACTI ON OBJECTI VES

Remedi al action is required at LF4 for TCE and VC to protect human health and the environnment under potenti al
future land use conditions. Action is required because:

. Upper aquifer groundwater beneath the site is contamnated with TCE and VC at |evel s exceedi ng
State and Federal maxi mum contam nant |evels (MCLs);

. The excess cancer risk associated with reasonabl e maxi mum groundwat er exposure for potenti al
future residential popul ati ons exceeds both Federal and State all owabl e risk threshol ds.

Arsenic is not included because it was detected in only two wells and at concentrati ons that are bel ow

regul atory cleanup levels. Chloroformis not included because it is thought to be present as a drinking water
chlori nation by-product which has entered the aquifer through surface uses such as irrigation and vehicle
washi ng. Manganese is not included because it is expected that the |ocalized area of el evated concentration
will rapidly decline due to inplementation of the final renedy, as described in The Sel ected Renedy secti on.

Upper aquifer groundwater is the primary nediumrequiring action. To reduce ongoi ng groundwat er

contami nation, unsaturated soil in historical disposal and/or degreasing activity areas al so requires action.
Remedi al action objectives (RAGCs) were formulated in accordance with CERCLA for each of these nedia. RAGs
are fornulated to protect human health and the environment frompotential threats associated with site
contaminants. RAGCs for upper aquifer groundwater include:

. Prevent exposure to contam nated groundwater;

. Restore contam nated groundwater to its beneficial use, which is drinking water;
. M ni mi ze novenent of contaminants fromsoil to groundwater; and

. Prevent exposure to landfill contents.

Upper aquifer groundwater cleanup |evels have been established to neet regul atory requirements. MICA Met hod
B was used to deternmine the cleanup level for VCat 1 ug/l, which is the practical quantitation limt
(PQ)for the contam nant. The Federal MCL was used to determine the cleanup level for TCE at 5 ug/l.

G DESCRI PTI ON OF ALTERNATI VES

The FS devel oped eight remedial alternatives to reduce site risks to human health and the environment. These
eight alternatives were |ater consolidated into four by conbining alternatives enploying simlar

t echnol ogi es.

Alternatives and the detail ed anal ysis are di scussed bel ow.

Alternative 1: No Action

The no action alternative is presented as a baseline conparison for other alternatives. Under this
alternative, no action would be taken to reduce contanination at LF4. A nonitoring programwould be

inpl enented to nonitor groundwater contam nation. It is estimated that contam nant concentrations woul d
decrease to acceptable risk |levels due to natural processes in 30 years. Present worth costs are estinates at



$48, 000 given a 30-year tine frane.

Alternative 2: Institutional Controls

Wth this alternative, groundwater nonitoring would continue and institutional controls would be inplenented.
Institutional controls may include access restrictions or further land use restrictions, in addition to
existing Fort Lewis groundwater well installation restrictions. It is estimted that contam nant
concentrations woul d decrease to acceptable risk levels due to natural processes in 30 years. A five year
revi ew and eval uation of the data gathered during the nonitoring programwould al so be required. Present
worth costs are estimated at $54, 000.

Alternative 3: Soil Treatnent by Vapor Extraction and G oundwater Treatnent by Sparagi ng

This alternative includes groundwater nonitoring, institutional controls, and vapor extraction and spargi ng
systens that woul d operate for approximately three years. A network of vapor extraction wells and a vacuum
punp woul d be installed to extract organic contamnants fromthe soil. Air wuld be pulled through the soil
subsurface and the contam nated vapor w thdrawn under vacuumthrough screened extraction wells. The vapor
extraction system (VES) woul d operate along with a sparging system Sparging is the process of forcing air

t hrough perforated pipes installed in the groundwater. Contaninants would be stripped fromthe groundwater
and subsequently collected by the VES. Contami nated vapors would be treated by a carbon filter to conply with
State air quality em ssion standards. Spent carbon woul d be di sposed of at an EPA-approved off-site disposal
or recycling facility. Actively treating the soil hot spots to renmove the source of contam nhants to
groundwat er shoul d reduce the time frame required to achi eve cl eanup standards from30 to 15 years. Present
worth costs are estimated at $2, 260, 000.

Alternative 4. Single Barrier Cap and G oundwater Treat nent

This alternative includes groundwater nonitoring and institutional controls, a single barrier cap, and
groundwat er extraction and treatment. The design, construction, and mai ntenance of the cap would neet State
and Federal requirements for solid waste landfills. Em ssions froma passive gas nanagenment system woul d be
treated as necessary to ensure conpliance with State air quality em ssion standards. Seven extraction wells
woul d be installed and the extracted groundwater would be treated using a carbon filter unit. Spent carbon
woul d be disposed at an off-site EPA-approved disposal or recycling facility. Treated water would be

noni tored and di scharged either to Sequalitchew Lake or groundwater recharge trenches, dependent on cost and
inmplenentability. Primary drinking water standards should be achieved in 10 to 15 years. Present worth costs
are estimated at $14, 288. 000.

H  SUWARY OF COVPARATI VE ANALYSI S OF ALTERNATI VES
In this section, each alternative is conpared agai nst each other using the evaluation criteria presented
below. This process allows for a full conparative analysis of each alternative. The nine criteria are

categorized into three groups.

. Threshold Oriteria

1. Overall protection of human heal th and the environnent
2. Conpliance with applicable or relevant and appropriate requirements (ARARs)

Primary Balancing Oriteria

3. Long-termeffectiveness and pernanence

4. Reduction of toxicity, nobility, or volume through treatnent
5. Short-termeffectiveness

6. Inplenentability

7. Cost

. Modi fying Oriteria

8. State acceptance

9. Community acceptance

1. Threshold Citeria

The renedial alternatives were first evaluated in relation to the threshold criteria. The threshold criteria
nmust be net by each alternative in order to be sel ected.



1. Overall Protection of Human Health and the Environnent

This criterion addresses whether each alternative provi des adequate protecti on of human health and the
envi ronnent and describes how risks posed through each pathway are elimnated, reduced, or controlled through
treatment, engineering controls, or institutional controls.

Alternatives 1 and 2 would not provide protection frompotential contam nants nor prevent contani nant
mgration. Thus, Alternatives 1 and 2 are not protective of human health or the environnent.

Alternatives 3 and 4 provide simlar |levels of protection. Both enploy institutional controls to mnimze
risks during renediation. Alternative 4 may slightly reduce the time required to neet cleanup |evels.
Alternative 3 woul d address ongoi ng contam nation by renedi ati ng suspected VOC source areas. Aternative 3
provides the greatest degree of flexibility in terms of allow ng adjustnent and tailoring of remedi al

t echnol ogi es based on site-specific perfornance.

2. Conpliance with ARARs

This criterion addresses whether or not an alternative will neet all ARARs or provide justification for
invoking a waiver for one or nore ARARs.

Alternatives 1 and 2 may attain Federal and State groundwater cleanup |evels through natural processes (i.e.,
di spersion, dilution, and degradation). However, in the interim groundwater contam nant |evels woul d

conti nue to exceed cl eanup standards and to pose a threat to nearby Sequalitchew Springs.

Alternatives 3 and 4 will achieve conpliance with ARARs and woul d not require waivers.

2. Primary Balancing Criteria

Once an alternative satisfies the threshold criteria, it is evaluated against five primary bal ancing
criteria.

Alternatives 1 and 2 do not satisfy the threshold criteria since they do not provi de adequate protection of
human health and the environnent nor conply with Federal and State environnental standards within a
reasonabl e tine frame. Because these alternatives do not satisfy threshold criteria, they are not considered
further in this analysis as an option for site renedi ati on.

3. lLong-Term Eff ecti veness and Per manence

This criterion refers to the expected residual risk and the ability of an alternative to naintain reliable
protection over time once cleanup goal s have been net.

Alternatives 3 and 4 include a long-termnonitoring programto ensure effectiveness, and each would require
enforcenent of existing institutional controls, and routine inspection and mai ntenance of the treatnment
systens. Alternative 4 would al so require routine inspection and nai ntenance of the landfill cover.

4. Reduction in Toxicity, Mbility, and Vol une through Treatnent

This criterion describes the expected performance of the treatnent technol ogi es enpl oyed by an alternative.

Alternative 3 would reduce the toxicity, mobility, and volune of soil and groundwater contam nants through
treatnent. It enploys a VES to renobve contami nants fromsoil and sparging to renpbve contam nants from
groundwater. It specifically addresses suspected contam nant source areas.

Alternative 4 would reduce the toxicity, mobility, and volume of groundwater contam nants through treatnent
but would not actively treat the suspected source of groundwater contamination in the soil. It would enploy
groundwat er extraction and treatment to remedi ate groundwater contam nants.

5. Short-Term Effectiveness

This criterion pertains to the speed with which the alternative achi eves protection as well as the
alternative's potential to create adverse inpacts on hunan heal th and the environment during construction and
operati on.

None of the alternatives would likely pose risks to human health and the environment during construction and
operation. Wrkers and nearby comunities would be protected during site activities by engineering and
safety controls. Alternative 4 could achieve protection in the shortest time frane (estinmated 10 to 15



years); however, sone uncertainty exists regarding the effectiveness of groundwater extraction and treatnent
inrenediating low |l evels of contamination. Alternative 3 would achi eve protection in approxinately 15 years.

6. Inplenmentability

This criterion refers to the technical and admnistrative feasibility of inplenenting an alternative,
including reliability of the renedial technologies and the availability of necessary equi pment and personnel

Alternative 3 could be inplenented using existing technol ogies and readily avail abl e services and nateri al s.
It would require installation of test wells and performance studies to fully devel op treatnent effectiveness,
and would require off-site waste disposal or recycling.

Alternative 4 could al so be inplemented using existing groundwater extraction treatment technol ogi es and
readily available services and materials. It would also require off-site waste di sposal or recycling.

7. Cost

This criterion pertains to the cost of inplenmenting an alternative. Both capital and operations and
mai nt enance costs are consi dered.

Alternative 3, which includes groundwater monitoring for 20 years and construction and operati on of a VES and
sparging systemfor 2 to 3 years, is estimated to cost $2,260, 000.

Alternative 4, which includes groundwater nonitoring for 15 years and installation of a single barrier cap
and groundwat er extraction and treatnent system is estinmated to cost $14, 288, 000.

3. Mudifying Criteria
Modi fying criteria are used in the final evaluation of renedial alternatives.

8. State Acceptance

This criteria refers to whether the State agrees with the selected renedial alternative.

The State concurs with the final remedial alternative described in this ROD. It has been invol ved throughout
the process and its comrents have been consi dered and incorporated throughout.

9. Community Acceptance

This criteria refers to the public support of a given renedial alternative.

Comment s recei ved during the public neeting and public comment period were considered during selection of the
final renedial alternative. Comunity response to the renedial alternatives is presented in the
Responsi veness Sunmmary, which addresses comrents received during the public comrent period.

I.  THE SELECTED REMEDY

Alternative 3 is the selected remedy. Based on the field investigation, the potential source of groundwater
contanmi nation is believed to be the soil hot spots adjacent to the landfill. This alternative is protective
of human health and the environnment and conplies with State and Federal environnmental standards. In addition,
Alternative 3 is nore cost-effective than Alternative 4, while also affording | ess uncertainty regarding the
effectiveness of the treatnent technol ogies.

1. Mjor Conponents O The Sel ected Renedy

The sel ected renmedy includes treatnent of suspected sources of groundwater contanination, treatnent of
cont ami nat ed groundwat er, groundwater nonitoring, and inplenmentation of institutional controls to protect
human health and the environnent during remedial action. Major conponents of the LF4 sel ected renmedy

i ncl ude:

. Installing an active soil VES in suspected groundwater contam nation source areas. Vapors from
the systemwi |l be treated in conpliance with air quality regulations prior to discharge.

. Installing an in situ groundwater sparging systemto renove volatile contaninants from
groundwater. The sparging systemwill work in conjunction with the VES.



. Moni tori ng upper aquifer groundwater to determine the effectiveness of the sel ected renedy.

As part of the nonitoring program the localized area of el evated nanganese along the western borders of
South and Northwest LF4 will be nonitored to determ ne any changes in nanganese concentrations. |If the
nmoni toring indicates that nanganese concentrations are not declining, the need for renediati on of the
localized area will then be reeval uated. This reeval uation may include suppl erental sanpling, or additional
source characterization.

. Mai ntai ning institutional controls restricting access to and devel opnent at the site as long as
hazar dous substances renain onsite at levels that preclude unrestricted use.

The goal of this renedial action is to restore groundwater to its beneficial use, which is, at this site, a
potential drinking water aquifer. Based on information obtained during the Rl and on a careful analysis of
all renedial alternatives, the Arny, EPA and Ecol ogy believe that the selected renedy should be able to
achieve this goal. The ability to achieve cleanup goals cannot be determi ned until the VES and groundwat er
spargi ng system have been installed, nodified as necessary, and contam nant response nonitored for

approxi nately 3 years, during which time the systems performance will be carefully nonitored on a regul ar
basis and adjusted as warranted by the perfornance data collected during operation. The specific conponents
of the conpliance nmonitoring program including points of conpliance, will be devel oped by the Arny, EPA and
Ecol ogy during renedial design.

In the event the selected renedy does not approach the renedi ation goals within three years (based on

peri odi c groundwater sanpling data), the need for additional groundwater nonitoring, groundwater extraction,
cappi ng, or excavation will be reevaluated at that tine, consistent with all regulatory requirenents
appropriate for the alternate remedy that is sel ected.

2. Renediation CGoals

G oundwat er cl eanup | evel s have been established to neet State and Federal ARARs which will result in a
curmul ative risk not to exceed 1 x 10[-5]. MICA Method B was used to deternine the cleanup level for VC at 1
ug/l, which is the PQL for the contam nant. The Federal MCL was used to determine the cleanup | evel for TCE
at 5 ug/l.

J. STATUTORY DETERM NATI ONS

Under CERCLA Section 121, selected remedi es nust be protective of human health and the environnment, conply
with or provide basis for waiver of ARARs, be cost effective, and utilize permanent solutions and alternative
treat ment technol ogi es or resource recovery technol ogies to the maxi numextent practical. CERCLA al so

stipul ates a preference for those renedi es which, as a principal elenent, significantly and permanently
reduce the toxicity, nobility, and vol unme of hazardous wastes.

1. Protection of Hunman Health and the Environnent

The sel ected renedy protects human health and the environment through vapor extraction and groundwat er
spargi ng of VOC-contaninated soil and groundwater, institutional controls, and groundwater nonitoring to
ensure remedy effectiveness.

Residual risk at the cleanup levels is 5 x 10[-5], and the residual hazard quotient is below 1. Residual
ri sk exceeds the MICA goal of 1 x 10[-5] because the PQ has a risk associated with it of 5 x 10[-5], but is
within the CERCLA acceptable range of 1 x 10[-6] to 1 x 10[-4].

2.  Attainnent of ARARs

The sel ected remedy of vapor extraction and groundwater sparging will conply with all ARARs of State and
Federal regul ations.

Acti on- Speci fic

. Resour ce Conservation and Recovery Act (40 CFR 262). Establishes standards for generators of hazardous
wastes for the treating, storage, and shipping of wastes. Applicable to the storage, packaging,
| abel i ng, and nanifesting of the spent granul ated activated carbon off-site for treatnent.

. Hazardous Materials Transportation Act (49 USC 1801-1813 and 49 CFR Parts 171 and 172). Applicable
for transportation of potentially hazardous materials, including sanples and wastes.



. Danger ous Waste Regul ations (Chapter 173-303 WAC). Applicable for onsite treatnent, storage, or
di sposal of dangerous waste or hazardous waste generated during the renedial action.

. M ni mum St andards for Construction and Mai ntenance of Wlls (Chapter 173-160 WAC, as nodified by
Engrossed Substitute House Bill 1806). Relevant and appropriate regul ations for the |ocation, design,
construction, and abandonnent of water supply and resource protection wells.

Chemi cal - Specific

. Safe Drinking Water Act (40 USC 300 and 40 CFR 141). McLs for public drinking water supplies are
rel evant and appropriate for setting groundwater cleanup |evels.

. MICA (Chapter 173-340 WAC). Method B risk-based cl eanup | evels are applicable for establishing
groundwat er cl eanup | evel s.

. Resour ce Conservation and Recovery Act, Subtitle C (40 CFR 261). Applicable in identifying if the
spent activated carbon fromthe carbon adsorption unit is considered a hazardous waste for purposes of
transporting themoffsite for treatment.

. Anbi ent concentrations of toxic air contam nants in the Puget Sound region are regul ated by the Puget
Sound Air Pollution Control Agency (PSAPCA) pursuant to the State of Washington O ean Air Act (Chapter
70.94 RCW and Inplenmentation of Regulations for Air Contam nant Sources (Chapter 173-403 WAC).

The Best Avail able Control Technol ogy (BACT) will be required for sources of toxic air contam nants to

mni mze em ssions. The anbient inmpact of em ssions of toxic air contam nants fromnew sources will be

eval uat ed agai nst Acceptable Source Inpact Levels (ASILs) adopted by PSAPCA. Toxic air contamnants are
those air contamnants listed in Appendi x A of PSAPCA Regulation Ill or listed in Subpart D, 40 CFR 372. The
ASIL for TCE is 0.8 micrograns per cubic neter (g/n{3]) and the ASIL for VCis 0.023 g/n{3].

Locati on- Specific

. No | ocation-specific ARARs.

Qher CGriteria, Advisories, or Quiidance to be Considered Materials

. EPA CSWER Directive 9834.11, Revised Procedures for Planning and I nplenenting Ofsite Response
Actions, Novenmber 13, 1987. This directive provides procedures for offsite disposal of CERCLA wastes.

3. Cost Effectiveness

The selected renmedy (Alternative 3) is cost-effective because it has been determ ned to provi de overall
effectiveness proportionate to its cost and duration for renediation of the contam nated groundwater.

4. Wilization of Pernmanent Solutions and Aternative Treatnent Technol ogies to the Maxi mum Ext ent
Practicabl e

The Arny, EPA, and Ecol ogy have determ ned the sel ected renmedy represents the naxi mum extent to which
permanent sol utions and treatnment technol ogies can be used in a cost-effective manner for the LF4 site. The
principal threats associated with the site are permanently reduced through treatment without transferring the
risks to another nedia. The selected renedy provi des the best bal ance of |ong-termeffectiveness and
permanence, reduction in toxicity, nobility, and volune through treatnent, short-termeffectiveness,

i npl enentabi lity, and cost.

5. Preference for Treatnent as a Principal El ement

The sel ected remedy satisfies the statutory preference for treatment as principal elenment by enpl oying VES
and sparging for treatment of suspected source areas and contani nated groundwater, respectively.

K. DOCUMENTATI ON OF SI GNI FI CANT CHANGES

The proposed plan for LF4 was rel eased for public comment on May 31, 1993. Public conments on the proposed
pl an were eval uated at the end of the comment period.

Al t hough no significant changes were nade as a result of public comment, an elenent of the preferred
alternative (Alternative 3) was del eted. The groundwater extraction and treatnment contingency was del eted
because the Arny, in consultation with EPA and Ecol ogy, deternined that VES and groundwater sparging systens



shoul d be effective at remediating the site in less than three years.

I'V. SRCPP
A, SITE NAVE, LOCATION, AND DESCRI PTI ON

The SRCPP occupi es an approxi mately 25-acre area between Sequal itchew Lake and Hamer Marsh, as shown on
Figure 2. Mst of the SRCPP is relatively flat and surfaced with asphalt or gravel and lies at approxinately
240 to 250 feet above MBL. The western end of the facility is lower, approximately 225 to 235 feet above
VBL.

Sullivan Well lies approxinmately 1,800 feet east of the former SRCPP process areas. Sequalitchew Springs
lies approximately 2,300 feet northeast of the SRCPP. Both of these features are shown on Figure 2. Oher
suppl emental water supply sources within the study area were discussed in the LF4 Decision Summary.

The majority of the SRCPP facilities were denmolished in 1981/1982, but some structures remain. A wastewater
treatnment facility and fuel storage tanks remain, as do several buildings currently used for |ight industrial
purposes. Surrounding |land use is generally recreational. The nearest residential area is |ocated

approxi mately 3,600 feet to the northeast.

There are no known archeol ogi cal, historical, or cultural resources located on or in the vicinity of the
SRCPP. Simlarly, no threatened or endangered flora are known to occur on or adjacent to the SRCPP. (One
federally listed threatened species, the bald eagle, has been observed within the study area; however, bald
eagl es do not nest on or in the vicinity of the SRCPP

B. SITE H STORY AND ENFCRCEMENT ACTI VI TI ES

The SRCPP operated from 1974, until its closure in 1981, as a production/research facility designed to
devel op a sol vent extraction technology for deriving petrol eum hydrocarbon-I1i ke products fromcoal. Figure 10
shows historical operation areas.

The SRCPP was initially designed to convert coal into a lowsulfur, lowash solid (SRCG 1) product by the
sol vent refined coal process. The process was later nodified to distill the volatile fractions and produce
liquid (SRC-11) fuel products.

I ncom ng coal was stored in uncovered piles at several |ocations. Solid products were al so stored outside
awai ti ng shipment, as was sul fur (which was produced as a waste). Most process fluids were conveyed

t hroughout the plant via overhead pipes. End products of the SRC-1 process included light oil, a wash

sol vent, a recycled solvent, and a solid. End products of the SRC- Il process were fractioned into |ight,

m ddl e, and heavy distillates. These distillates had boiling point ranges simlar to gasoline, kerosene, and
fuel or notor oils, respectively.

Byproducts of the SRC process included solid, |liquid, and gaseous wastes. Solids were reportedly disposed of
off site. Liquid wastes were either directed to an on-site wastewater treatment plant or disposed of off
site. Contaminants in the solid and |iquid wastes included netals, VOCs, SVOCs including polycyclic aromatic
hydr ocarbons (PAHs), and oil and grease

Li quid wastes were collected in a systemof subsurface drain lines and directed to the wastewater treatnent
plant. Mny of the lines were |ater shown to have been | eaking. Treated wastewater was di scharged to the
wast ewat er | agoon. The |agoon was an unlined natural depression |ocated south of the facility. Overflow from
the | agoon entered the adjacent Haner Marsh

A network of stormmater sewers collected surface water runoff. The runoff was originally directed to surface
di scharge points north and south of the facility. The runoff reportedly contai ned PAHs, phenols, netals, coal
solids, and other contam nants. Part of the stormwater drain systemwas later rerouted to the wastewater
treatnent plant. Currently, nmost runoff is captured, treated, and routed to the Fort's sanitary sewer

system

In 1979, there was a 2,000-gallon spill of SRC liquid fuel. Subsequent investigations of both soil and
groundwat er indicated other sources of soil and groundwater contam nation m ght exist at the SRCPP

Avail abl e records are limted, but indicate a | arge volunme of contaninated soil was excavated and renoved
fromthe spill area in late 1980 and that a groundwater extraction programwas instituted to renediate the
underlying aquifer. The duration and full scope of this programis not known.

In 1982, sludge in the wastewater |agoon was excavated as part of facility deconm ssioning. Post-renova
sanpling indicated PAHs in soils at the base of the excavation. The overflow channel fromthe | agoon to



Hamer Marsh was subsequently di scovered, and soil sanples fromthe Marsh obtained for chem cal analysis.
Ecol ogy accepted the cleanup as conplete in January, 1983, and Haner Marsh was not renedi ated.

Begi nning in 1981, groundwater and surface water have been nonitored at the SRCPP and nearby surface water
bodi es. This nonitoring programwas set up as part of the facility deconm ssioning plan. The Fort Lew s
Directorate of Engineering and Housing currently conducts the nonitoring.

H storical information indicates SRC wastes, process fluids, and fuels reached the water table during plant
operation. Soluble fractions were transported i n groundwater downgradi ent toward Sequalitchew Lake and, to a
| esser extent, east toward Sullivan Well. H gh concentrations of sone organi c conpounds, notably phenol,
were detected beneath the SRCPP.

Two investigations were conducted in 1991. The first, an evaluation of plant records, identified several
potential contaninant sources within the forner process areas. The second included inspecting existing
on-site nonitoring wells and collecting groundwater sanples for chem cal analysis. These sanpl es contai ned
| ow concentrations of PCE and 1,1, 1-trichl oroet hane.

Based on the FFA and the results of previous investigations, an RI/FS was initiated at the SRCPP in 1991.
The RI/FS characterized the nature and extent of contam nation, assessed site risks to human health and the
envi ronnent, and eval uated renedi al alternatives.

C. SCOPE AND ROLE OF RESPONSE ACTI ON W THI N SI TE STRATEGY
The selected remedy is intended to address all unacceptable risks resulting fromcontani nation at the SRCPP.
It reduces risks associated with potential exposure through excavation and treatnent of contam nated soil.

Institutional controls are included to prevent construction of new water supply wells within the former SRCPP
process area. Long-termgroundwater nonitoring will verify the effectiveness of the sel ected renedy.

D. SUMVARY CF SI TE CHARACTERI STI CS

1. Ceology and Hydrogeol ogy

The SRCPP geol ogi ¢ investigation focused primarily on the Vashon Drift. Qher deeper deposits were
encountered in a lower aquifer nonitoring well boring. A description of these deposits is presented in the
correspondi ng LF4 Geol ogy and Hydrogeol ogy section. Recent fill and four distinct Vashon Drift deposits
(Steil acoom Gravel, Vashon Recessional Qutwash, Vashon Till, and Vashon Advance Qutwash) were identified at
the SRCPP. The general relationship of these geologic units is shown on Figure 4.

G oundwat er beneath the SRCPP general |y occurs under unconfined (water table) conditions within Vashon Drift

sand and gravel. Depth bgs to the water table ranges fromapproximately 6 to 42 feet across the site.
Al though the glacial stratigraphy beneath the SRCPP is quite conplex, |ow perneability Vashon Till was
encountered in nany borings at depths of 10 to 20 feet below the water table. This till generally appears to

be a | ocal aquitard separating the uppernost groundwater from deeper water-bearing zones.

Hydr ogeol ogi ¢ conditions were investigated by installing 14 new upper aquifer wells and 1 | ower aquifer
nonitoring well. These wells supplenmented 11 existing, serviceable groundwater monitoring wells.

G oundwat er fl ow beneath the SRCPP is generally fromthe south to the north and northeast toward Sequalitchew
Lake. When Sullivan Well is being punped, a | arge cone of depression devel ops around the well. This cone of
depression extends westward between the SRCPP and Sequal itchew Lake and intercepts some of the groundwater
flowi ng beneath the SRCPP. Upper aquifer groundwater ultinmately discharges directly into Sequalitchew Lake
or is captured by Sullivan Wll. Goundwater flow, at the |owest water elevations observed during the study
period, is shown on Figure 5.

Hydraul i ¢ conductivity of the upper aquifer beneath the SRCPP is estimated to range from approxi mately 37 to
625 ft/day. Estimated horizontal flow velocities range fromapproxinately 3 to 135 ft/yr. This results in a
travel time of approxinmately 15 to greater than 100 years from former SRCPP process areas to Sullivan Well,
the cl osest water supply source.

The | ower aquifer was not characterized beneath the SRCPP. A discussion of |ower aquifer characteristics is
presented in the LF4 Geol ogy and Hydrogeol ogy section.

2. Nature and Extent of Contam nation

The Rl investigated potential SRCPP inpacts to groundwater, soil, surface water, and Sequalitchew Lake and
Hamer Marsh sedinments. Ar was not investigated because it was determned that the potential for exposure



was mninmal due to the presence of an extensive asphalt cover, existing structures and the absence of VCCs.

During the R, there was no evidence to suggest that surface water flowed fromthe SRCPP into Sequalitchew
Lake. Therefore, surface water was not exam ned

a. Soi

Soi|l contam nation was investigated by drilling 33 borings and excavating 20 test pits within and around the
SRCPP. Additionally, one hand auger boring was installed in the fornmer waste water treatnment area. Soi
sanpl es were collected fromeach exploration and submtted for analysis of VOCs (including fuel-range

hydr ocar bons), SVQCs, and netals. Soil exploration |locations are shown on Figure 11. Table 9 summarizes the
anal ytical data for soil sanples collected during the Rl. Because of the variety of sources and transport
nmechani sns, contaninant distribution beneath the SRCPP is highly variable and di scontinuous in nature

Fuel -range hydrocarbons, SVOCs, and netal s characteristic of SRCPP operations were detected in site soils.
PCE was al so detected at several |ocations, although it is not specifically associated with any of the SRCPP
processes. PCE was likely used as a cleaning solvent during or subsequent to plant operation

Cenerally, |ow concentrations of PAHs were detected throughout the SRCPP, w th individual PAH concentrations
typically not exceeding 2 mlligrams per kilogram (ng/kg). The highest concentrations of PAHs were detected
at the waste drain intersection near the center of the process and product storage area, at the tank farm at
the flare knockout drumpad, and in the wastewater treatnment area (specifically, near the oil/water
separator). The vertical distribution of PAHs was quite variable, with the highest concentrations near the
surface in sone areas, and near the water table in others. Seven PAHs are carcinogenic; the remainder are
noncar ci nogeni c. All seven carcinogeni c PAHs were detected at the SRCPP

Fuel -range hydrocarbon conmpounds have a distribution sinmlar to the PAHs, except high concentrations were
al so detected near the current fueling area southeast of the tank farm The detections in this area nay in
part reflect post-SRCPP-closure fuel oil spills. Fuel oil and jet fuel are currently stored and di spensed
fromthe SRCPP tank farm Leaks and spills fromfueling operations have contam nated soils in the area

Three types of VOCs were detected at | ow concentrations in SRCPP soil: al kyl benzenes, chlorinated
hydr ocar bons, and an oxygenat ed hydrocarbon. Tol uene, xylenes, and PCE were nost commonly detected. Al though
t hese conpounds were not as widely distributed as the PAHs, their distribution pattern was simlar

Metal s concentrations at greater than background | evels occur in the followi ng areas:

. Coal storage area - elevated bariumand nickel; all nmetals were elevated in surface soils at
several |ocations.

. Stormnater outfalls - elevated iron, manganese, arsenic, barium chromum |ead, nickel, and
zinc.
. Process and product storage area - elevated arsenic and zinc; all netals except sel enium and

thalliumare elevated at Test Pit (TP) 3 (at 1 foot), and arsenic, barium beryllium chrom um
nickel, and zinc are elevated at TP2

The distribution of contam nants in wastewater |agoon soils indicates the most heavily contam nated soil was
renmoved with the sludge during the 1982 cl eanup. Only | ow concentrations of PAHs and fuel hydrocarbons
currently remain, except at the outfall. Soil fromthis area showed significantly el evated PAH and fue

hydr ocar bon concentrati ons when conpared to the other wastewater |agoon soils

PAHs and fuel hydrocarbons were al so detected in Hanmer Marsh soil. However, the PAH distribution and fuel
fingerprint indicate they are probably derived froma different source. The Rl identified stornmwater runoff,
whi ch passes through the area fromthe Fort's stormwater treatment facility, as the likely source
Consequent |y, Haner Marsh contam nation was not considered further in the R/FS

b. G oundwat er

G oundwat er sanpl es were col |l ected from 14 upper aquifer and 11 |ower aquifer nmonitoring wells in April and
June 1992. Well locations are shown on Figure 12. The sanpling rounds were tined to approxi mate "wet" and
"dry" season conditions. Al sanples were anal yzed for VOCs, SVOCs, PAHs, and total and dissolved netals. A
limted third sanpling, addressing netals, was conducted in January/February 1993. Table 10 summarizes the
anal ytical results for groundwater sanples collected during the RI.

Rl results indicate that current SRCPP inpacts are generally limted to the vicinity of the forner process
area. Sullivan Wll water shows no discernable inpact from SRCPP operations.



Rl soil boring data indicate residual SRC product is present at several discrete |ocations. These
hydrocarbons are probably related to historical spills or infiltration related to pipe | eaks. R groundwater
qual ity data, however, indicate few hydrocarbons are being transported in groundwater. Low concentrations
(less than 10 ug/l) of PAHs, nostly pyrene and phenanthrene, and VOCs (generally less than 1 ug/l), nostly
benzene, ethyl benzene, toluene, TCE, and PCE, were detected in upper aquifer groundwater beneath and

downgr adi ent of the SRCPP. Chloroform which is a by-product of chlorination, was al so detected in

gr oundwat er .

Metal s were al so detected in the upper aquifer. Dissolved netals concentrations were either within
background ranges or nondetectabl e, except for sodium which is typically present in groundwater due to the
natural equilibriumbetween groundwater and geologic materials. Total metals concentrations were also within
t heir background ranges except for |ead, which is present at |evels significantly above background, at
nmonitoring well 13.

c. Sedi nent

Sequal i t chew Lake sedi ments were evaluated by collecting five conposite shoreline area sedi nent sanpl es,
three fromareas i medi ately downgradi ent of the SRCPP (S2, S3, $4) and two fromareas believed to be

unaf fected by SRCPP operations (S1, S5). Sequalitchew Lake conposite sanpling areas are shown on Figure 13.
Conposite sedi nent sanpl es were anal yzed for VOCs, SVOCs, and netals. Table 11 sunmarizes the anal ytical
data fromthe sedi ment sanples collected during the R .

Sequal i t chew Lake sedi ment sanples collected i nmedi atel y downgradi ent of the SRCPP have higher netals and PAH
concentrations than do sedi ment sanples collected in adjacent areas. The nost |ikely cause of the el evated
concentrations is precipitation of netals and scavengi ng by organic-rich sedi nents of contam nants from
groundwat er fl owi ng beneath the SRCPP and di scharging to Sequalitchew Lake.

SRCPP i npacts to the adjacent wastewater |agoon and Hanmer Marsh sedinents were investigated by advancing 14
hand auger borings fromwhich soil sanples were collected. Hand auger |ocations are shown on Figure 11.
Soi|l sanples were analyzed for VOCs, SVOCs, netals, and fuel hydrocarbons.

Due to the Ecol ogy directed cleanup conducted in 1982, only | ow concentrati ons of PAHs and fuel hydrocarbons
currently remain in the | agoon, except near the original outfall fromthe SRCPP. The one sanple fromthis
area showed significantly higher PAH and fuel hydrocarbon concentrations.

PAHs and fuel hydrocarbons were al so detected in Hamer Marsh sedinent. However, the PAH distribution and fuel
fingerprint indicate they are probably derived froma different source. Stormwater runoff passing through
the area fromthe Fort's stormmater treatnent facility is the |ikely source.

E. SUMVARY OF SITE Rl SKS

The Baseline RA for the SRCPP consi dered human heal th and ecol ogi cal risks. The risk assessnments were
conducted in accordance with EPA's Ri sk Assessnent Qui dance for Superfund, Volune 1: Hunman Heal th Eval uation
Manual and Vol ume 2: Environnental Assessnment Manual, and EPA national guidance. The RA nethods and results
are summarized in the follow ng sections.

1. Human Health Ri sks

The human health RA evaluated potential risks associated with exposure to chemical contaninants fromthe
SRCPP. The assessnent considered potential exposure to SRCPP contaminants in soil and groundwater. Air was
not included in the quantitative RA because it was determi ned that the potential for exposure was mnimal due
to the presence of an extensive asphalt cover, existing structures, and the absence of VOCs. Sedinent and
surface water was simlarly not included because the inpacts to Sequalitchew Lake and its sediments are not
significant.

Bot h car ci nogeni ¢ and noncarci nogeni c ri sks were evaluated. R sks were estimated for current and future | and
uses in the vicinity of the SRCPP.

To ensure that potential health risks would not be underesti mated, a conservative approach was used as
recommended in EPA's gui dance docunents. Reasonabl e conservative estimates and assunptions were used to
enhance confidence in the conclusions of the RA

a. ldentification of Contam nants of Concern

COCs were determned for the SRCPP based on contam nant occurrence and distribution in the environnental
medi a and a ri sk-based screeni ng approach. The COCs for the SRCPP are shown in Table 12.



b. Exposure Assessnent
i. Exposed Popul ations
Exposur e pat hways were eval uated for the foll owing receptors:

Current Use:
- Mlitary residents
- SRCPP Facility Enpl oyees

Future Use:
- On-site residents
- Adj acent residents

ii. Exposure Pathways

Refer to Table 13 for the exposure pathways evaluated. Predictive nodeling indicates a noderate potenti al
for adverse inpact from carcinogenic PAHs via | eaching to groundwater should site pavenents be renoved

iii. Exposure Point Concentrations
G oundwat er :

Aver age and reasonabl e maxi mum exposure concentrations were estimated based on field neasurenents.

G oundwat er exposure point concentrations were used to quantify the risks due to ingestion of drinking water,
derrmal absorption during household use, and inhalation of VOCs during household use. Data fromdifferent
groupi ngs of groundwater wells were used to estimate future exposures. Sullivan Well data were used for
current scenari os.

The dissolved fraction of metals in groundwater was used to estimate exposure point concentrations at the
SRCPP. Total netal concentrations were considered nost representative of silt conditions adjacent to the
monitoring wells. Dissolved metal concentrations were considered nost representative of exposure point
concentrations for the ingestion of groundwater froma water supply well.

Aver age and reasonabl e maxi mum exposure concentrations are listed in Table 14.
Soi | :

Aver age and reasonabl e maxi mum exposure concentrations were estimated based on field neasurenments. Soi
exposure point concentrations were used to quantify the risks due to ingestion of soil, dermal contact with
soil, and inhalation of fugitive dust. They were also used to estimate concentrations of volatilized VOCs in
anbient air for on-site residents. Different groupings of soil analytical data were used to estimate
exposure point concentrations. The principal distinction was whether the paverment cover was assuned to be
intact or not.

Aver age and reasonabl e maxi mum exposure concentrations are listed in Table 15

Chem cal | ntake by Exposure Pat hway:

Chem cal intakes for each exposure pathway were cal cul ated based on the exposure point concentrations and

ot her exposure paraneters such as water ingestion rates, inhalation rates, dernal absorption rates, body

wei ghts, exposure frequencies and durations. Reasonable naxi num exposure cal cul ations for the SRCPP RA used
values fromthe Standard Default Factors docurment (OSWER Directive No. 9285.6-03).

c. Toxicity Assessment

The toxicity assessment nethodology is as described in the LF4 Toxicity Assessnent section. Table 16 lists
the toxicity values for the SRCPP CCCs.

d. R sk Characterization

The risk characterization integrates the information devel oped in the toxicity assessnment and exposure
assessnent to characterize the carcinogeni c and noncarci nogeni c risks associ ated with contam nant
concentrations detected at the SRCPP. Acceptable risk ranges for carci nogens and noncarci nhogens are as

described in the LF4 Ri sk Characterization section

Tabl e 17 provides a sunmary of estimated health risks for each receptor and pat hway.



e. Uncertainty

Car ci nogeni ¢ and noncar ci nogeni ¢ health risks were estimated in the RA for the SRCPP using various
assunptions. Therefore, the RAresults presented in Table 17 contain an inherent anount of uncertainty. The
extent to which health risks can be characterized is primarily dependent upon the accuracy with which a
chemcal's toxicity can be estimated, and the accuracy of the exposure estimates.

Exanpl es of the uncertainty in the exposure and the nethodol ogy are as foll ows:

. VOC chemi cal concentrations at Sullivan Well were not available. Therefore, concentrations from
nonitoring wells between the SRCPP and Sullivan Well were used as substitutes. Risk estinates for
ingestion of Sullivan Well groundwater in all current scenarios nay be overestimated.

. Total metal concentrations were used to characterize future risk due to ingestion of on-site
groundwater. Mst of the risk calculated is likely due either to background metal concentrations or
to particulate matter in the well that would probably not be available in a drinking water supply
wel | .

. Equi l i briumpartitioning was used to estimate PAH concentrations in groundwater in a future use
scenari o where the pavenent is renoved and increased rainwater infiltration and | eaching occur. Based
on limted existing data fromunpaved areas, it appears the estimated concentrations are at |east
three orders of magnitude higher than current concentrations. This results in a considerable
overestimation of the future risk due to ingestion of carcinogenic PAHs in groundwater. However, the
risk due to ingestion of these potentially | eached chenmicals adds only 5 percent to the total cancer
risk for ingestion of groundwater

In addition to these sources of uncertainty, the chem cal analytical data base has lintations in such areas
as sanple locations and sanpl e representati veness. These uncertainties are present in every baseline RA

2. Ecol ogical Ri sk Assessnent

An ecol ogi cal RA was conducted to evaluate the potential adverse inpacts to plants and animals resulting from
exposure to contam nati on associated with the SRCPP. The results of the ecological RA were intended to
support nanagenent deci sions on whether renedial action is required for environnental protection

The approach used in the RAis consistent with EPA guidance for evaluating ecol ogical risk. The basic steps
were identification of COCs, assessment of potential exposure pathways, and characterization of threats to
exposed biota

a. Exposure Assessnent
i. Exposed Popul ations

Potential receptors were identified as those plant and aninal species likely to be exposed to chemcals in
Sequal i t chew Lake sedinents and surface water, soil in the wastewater |agoon, surface soil at the SRCPP
However, the SRCPP provides poor wildlife habitat, thus naking the likelihood of significant exposures and
toxic effects renote.

No threatened or endangered plant species are known to exist in the SRCPP study area. No threatened or
endangered ani nal species are known to nest within the SRCPP study area; the bald eagle (threatened) and
peregrine fal con (endangered) have been observed flying over the area. No critical habitats were identified
within the study area

ii. Exposure Pathways

The exposure assessment identified potential exposure pathways fromthe chem cal source to the affected
medi a, exposure points, and potential receptors. Potential exposure pathways include surface water and
sedinents in Sequalitchew Lake and soil in the wastewater |agoon. The exposure to | ake water and sedi nents
is potentially nore serious than soil exposure because of the nunber of potential receptors and the potential
intensity of the exposure

G oundwat er was consi dered an unlikely pathway because the water table is normally fifteen to twenty feet
bgs; consequently ecol ogi cal receptors cannot come into direct contact with it.

b. Risk Characterization

Qualitative ecological RAresults indicated no |likely adverse affects as a result of exposure to



SRCPP-derived contam nants. Simlarly, quantitative ecological RA Results indicated no |ikely adverse
affects resulting from SRCPP cont am nants.

c. Uncertainty

Assunptions that tend to overesti mate potential exposure include the follow ng:

. WIldlife species are continuously exposed to maxi num contam nant concentrati ons.
. Contami nants are 100 percent bi oavail abl e.
. Maxi mum det ect ed groundwat er cont am nant concentrations discharge to Sequal itchew Lake without

attenuation, dilution, or precipitation.

. Publ i shed toxicity data for specific fish of wildlife species are applicable to all other fish or
wildlife species.

F. REMEDI AL ACTI ON OBJECTI VES

Remedi al action is required at the SRCPP to protect hunman health and the environment under potential future
land use conditions. Action is required because:

. Soils beneath the site are contam nated with carcinogenic PAHs at |evels exceeding State
regul atory requirenents.

. Carci nogenic PAHs in soil have the potential, if site pavenents are renoved, to adversely
i npact groundwater. Predictive nodeling indicates risks frominpacted groundwater could exceed
MICA ri sk goal s.

Arsenic, beryllium and PCE are not included because they were detected at concentrations that are bel ow
regul atory cleanup levels. Chloroformis not included because it is thought to be present as a drinking water
chlorination by-product. Manganese is also not included because it is confined to a localized area and it is
expected to rapidly decline due to inplenentation of the final renmedy, as described in The Sel ected Renedy
secti on.

Contaminated soil requires action. RAGCs were fornulated to protect human health and the environnment from
potential threats associated with site contam nants. RAGCs for the SRCPP incl ude:

. Prevent exposure to contani nated soils.
. Prevent novement of contami nants fromsoil to groundwater.
. Prevent exposure to contam nated upper aquifer groundwater beneath the former SRCPP.

Soi |l cleanup | evel s have been established to neet regulatory requirenments. MICA Method B was used to set the
cleanup level for PAHs at 1.0 ny/kg.

G DESCRI PTI ON OF ALTERNATI VES

The remedial alternatives for the SRCPP were divided into two groups: those addressing soil and those
addressing groundwater. The preferred alternative of each group is conbined to forma single cleanup action
follow ng the individual evaluations.

Regardl ess of the alternative selected, portions of the SRCPP will be denolished incidental to cleanup
actions inplenented at the site. Denolition costs are not included in alternative costs, and nay include all
industrial process lines, tanks, and structures, as well as renamining plant buildings not currently used for
ot her purposes.

1. Soil deanup Alternatives

Soil Alternative 1: No Action

Under this alternative, which is presented as a baseline for conparison against other alternatives, no action
woul d be taken. This alternative assunmes continued light industrial site use. The cleanup of soil

contami nation would only occur through natural processes. Because of the variety of contami nants in the
soil, it is estimated that these natural processes would require nmore than 50 years to achieve State



envi ronnental standards. Present worth costs are estinmated at $0.
Soil Alternative 2: Institutional Controls

This alternative includes institutional controls such as access restrictions and | and use restrictions. This
alternative assunes continued light industrial site use. It is estimated that natural processes woul d
require nore than 50 years to achieve State environmental standards. Present worth costs are estimted at
$29, 000

Soil Alternative 3: Asphalt Cap

This alternative includes institutional controls and paving uncovered operational areas with asphalt. This
alternative assunes continued light industrial site use. The asphalt cap would protect site users against

contact with contam nated soils or dust. It would also inhibit |eaching of carcinogenic PAHs fromsoil to

gr oundwat er .

Pavenent woul d be placed in currently unpaved areas within the forner SRCPP process area: approximately 5
acres would require paving. Al vegetation would be renoved and the soil would be sterilized. Site soils
woul d be graded and unsuitable areas renoved and repl aced

Carci nogenic PAHs in soil would naturally degrade over time due to biol ogical processes. However, the time
frame to neet cleanup levels would likely be greater than 50 years. Present worth costs are estimated at
$357, 000.

Soil Alternative 4. Single Barrier Cover

This alternative is simlar to Alternative 3, with the exception that a single barrier cover and soil |ayers
woul d be installed over the operations area in place of the asphalt layer. This alternative would allow for
recreational use of the SRCPP site. The cover would inhibit contam nates from being | eached into the
groundwater. Institutional controls would be used to insure maintenance of the cover and to prevent exposure
to soil contaninants.

Carcinogenic PAHs in soil would naturally degrade over time due to biol ogical processes. However, the tinme
frame to neet cleanup levels would likely be greater than 50 years. Present worth costs are estinmated at
$1, 839, 000. 00

Soil Alternative 5: Soil Excavation and Treat nent

Cont ami nated soil woul d be excavated fromthe former process area and tank farm and treated by either soil
washi ng or therrmal destruction technol ogies. The approxinate extent of soil excavation is shown on Figure
14. Atreatability study woul d determ ne which technology is chosen. Following treatnent, the site would be
backfilled with the treated soil and revegetated. This alternative, which would allow for unrestricted use,
woul d protect human health and the environment by renoving and treating contamnated soil, thus protecting
groundwat er by renoving potentially | eachable contam nants fromthe soil.

Conceptual design estimates indicate a range of approximately 30, 000-80, 000 cubi c yards of contam nated soi
woul d require renoval and treatmnent.

Soi | washing woul d extract contam nants fromthe soil nmatrix using a washing solution and spray or m Xxing
equi prent. Thernal destruction of soil contam nants would likely enploy |ow tenperature thermal desorption
Treat nent residuals woul d be di sposed of at an EPA-approved off-site disposal or recycling facility. The
time required to achieve State environmental standards is estimated to be less than 2 years. Assunming a soi
washi ng treatnent technology is chosen, present worth costs are estinmated at $4, 776, 000

2. QGoundwater O eanup Alternatives

Groundwater Alternative 1: No Action

The no action alternative is presented as a baseline for conparison to other groundwater alternatives. Under
this alternative, no action would be taken to reduce groundwater contam nation. A nonitoring program would
be inplemented to nmonitor groundwater contamination. It is estimated that contani nant concentrati ons woul d
decrease to acceptable levels due to natural processes in approximately 50 years. Present worth costs are
estimated at $80, 000.

Goundwater Alternative 2: Institutional Controls



Wth this alternative, groundwater nonitoring would continue and institutional controls would be inplenented.
Institutional controls may include access restrictions and/or further |land use restrictions, in addition to
existing Fort Lewis groundwater well installation restrictions. It is estimted that contam nant
concentrations woul d decrease to acceptable | evels due to natural processes in approxi mately 50 years.
Present worth costs are estimated at $81, 000.

G oundwater Aternative 3: Goundwater Extraction and Treat ment

This alternative includes groundwater nonitoring, institutional controls, and groundwater extraction and
treatment. Eight extraction wells would be installed and the extracted groundwater would be treated to
renmove contam nants. Contam nated groundwater would be treated using a carbon filter unit. Treatnent

resi dual s woul d be di sposed of at an off-site

EPA- approved di sposal or recycling facility. Treated water would be di scharged either to Sequalitchew Lake
or groundwat er recharge trenches, dependent on cost and inplenentability. State drinking water standards
woul d be achieved in 10 to 20 years. Present worth costs are estimated at $9, 400, 000.

H  SUWARY OF COVPARATI VE ANALYSI S OF ALTERNATI VES

In this section, each soil alternative is conpared agai nst each other soil alternative, and each groundwater
alternative is conpared agai nst each other groundwater alternative. This conparison uses the nine eval uation
criteria presented in the LF4 Summary of Conparative Analysis of Alternatives section.

1. Conparative Analysis of Soil Aternatives

a. Threshold Criteria

1. Overall Protection of Human Health and the Environnent

Alternatives 1 and 2 would not provide protection frompotential contam nants nor prevent contani nant
mgration within a reasonable tinme frane. It is not reasonable to encunber the use of this property for this
tinme frame, given adjacent industrial and recreational uses and the potential for future industrial or
recreational developnent. Thus alternatives 1 and 2 are not protective of human health and the environnent.

Alternatives 3 and 4 prevent physical contact with soil contam nants and reduce the potential for these
contam nants to affect groundwater, but do not reduce or renove the contam nants fromthe soil.

Alternative 5 offers the nost protection to human health and the environment. It reduces contam nant |evels,
prevents future degradation of groundwater quality, and would be nost protective of future site and

groundwat er use.

2. Conpliance with ARARs

Alternatives 1 and 2 nay attain State soil cleanup | evels through natural processes. However, these |evels
woul d not be achieved within a reasonable tine frame and in the interim soil contam nant |evels would
continue to exceed State soil standards.

Alternatives 3, 4, and 5 woul d achi eve conpliance with ARARs and woul d not require waivers.

b. Primary Balancing Criteria

Alternatives 1 and 2 do not satisfy the threshold criteria since they do not provi de adequate protection of
hurman health and the environnent nor conply with Federal and State environnental standards within a
reasonable tine frame. Because these alternatives do not satisfy threshold criteria, they are not considered

further in this analysis as an option for site remediation.

3. lLong-Term Effecti veness and Per manence

Alternatives 3 and 4 would require enforcement of existing institutional controls, and routine inspection and
mai nt enance of cover.

Alternative 5 allows for unrestricted future use.

4. Reduction in Toxicity, Mbility, and Vol une through Treatnent

Alternatives 3 and 4 control direct exposure to contam nants, but do not treat contaninated soil.



Alternative 5 offers the greatest reduction in toxicity, nobility, and volune by renoving and treating the
soi | contam nants.

5. Short-Term Eff ecti veness

None of the alternatives would |likely pose risks to human health and the environment during construction and
operation. Wrkers and nearby communities would be protected during site activities by engineering and
safety controls.

Alternative 5 may require additional controls to protect workers fromdust generated during construction and
woul d achi eve protection in the shortest time frame (within 2 years).

6. Inplenentability

Al alternatives use readily available services and materials. Because of the variety of contani nants,
Alternative 5 requires treatability studies to determ ne the appropriate treatnent technol ogy.

7. Cost

Alternative 3, which includes placenment of additional asphalt cover and |ong-term mai ntenance of the site, is
estimated to cost $357,000. Alternative 4, including design and construction of a single barrier cover and
associ ated | ong-term nmai ntenance, is estinmated to cost $1, 839, 000.

Alternative 5, with an estinated cost of $4,776,000, is the nost expensive.

c. Mdifying Oriteria

8. State Acceptance

The State concurs with the final remedial alternative described in this ROD. It has been invol ved throughout
the process and its conments have been consi dered and incorporated throughout.

9. Community Acceptance

Comment s recei ved during the public neeting and public coment period were considered during selection of the
final renedial alternative. Commnity response to the renedial alternatives is presented in the

Responsi veness Summary, which addresses comrents received during the public comrent period.

2. Conparative Analysis of Goundwater Al ternatives

a. Threshold Criteria

1. Overall Protection of Hunman Health and the Environnment

Alternative 1 would not provide protection frompotential contam nants nor prevent contam nant nigration
within a reasonable time frane. It is not reasonable to encunber the use of this property for this time
frame, given adjacent industrial and recreational uses and the potential for future industrial or
recreational devel opment. Thus, Alternative 1 is not protective of human health and the environment.

Alternative 2 would provi de adequate protection only in conjunction with Soil Alternatives 3, 4, or 5. These
conbi nati ons woul d manage soil contam nants so that they do not inpact groundwater.

Alternative 3 woul d provi de adequate protection by extracting and treating contam nated groundwater, assumi ng
that soil contam nants | eached into the groundwater.

2. Conpliance with ARARs

Alternative 1 may attain State groundwater cleanup |evels through natural processes. However, these |evels
woul d not be achieved within a reasonable tinme frame and in the interim groundwater contam nant |evels would
continue to exceed State groundwater standards.

Alternatives 2 and 3 neet ARARs and do not require waivers.

b. Primary Balancing Criteria

Alternative 1 does not satisfy the threshold criteria since it does not provide adequate protection of human



heal th and the environnment nor conply with environnental standards within a reasonable tine frane. Because
this alternative does not satisfy threshold criteria, it is not considered further in this analysis as an
option for site remedi ation.

3. lLong-Term Effecti veness and Per manence

Alternative 2, in conjunction with Soil Alternative 3, 4, or 5 would control the suspected source of
groundwat er contam nation, thus providing long termprotection. A though alternative 3 offers protection of
groundwat er by extracting and treating contam nated groundwater, it does not address the suspected source of
groundwat er contam nati on.

4. Reduction of Toxicity, Mbility, and Vol une through Treatnent

Alternative 2, when conbined with Soil Alternatives 3, 4, or 5 would reduce the toxicity, nmobility, and
vol ume of contam nated groundwater by controlling or renmoving the potential source of groundwater
cont am nati on.

Alternative 3 would reduce the toxicity, nmobility, and volunme of contam nated groundwater, particularly if
soil contamnants are allowed to | each into groundwater.

5. Short-Term Effectiveness

None of the alternatives would |ikely pose risks to human health and the environment during construction and
operation. Wrkers and nearby comunities would be protected during site activities by engineering and
safety controls.

6. Inplenmentability

Alternative 2 could be easily inplenented.

Alternative 3 could be inplenented using existing technol ogi es and avail abl e services and materials, but
woul d require substantial engineering and design.

7. Cost
Alternative 2 is substantially | ess expensive than alternative 3.
c. Mdifying Criteria

8. State Acceptance

The State concurs with the final remedial alternative described in this ROD. It has been invol ved throughout
the process and its comments have been consi dered and i ncorporated throughout.

9. Community Acceptance

Comrent s recei ved during the public neeting and public comrent period were considered during selection of the
final renedial alternative. Conmmunity response to the renedial alternatives is presented in the
Responsi veness Sunmary, which addresses comrents received during the public comrent period.

I. THE SELECTED REMEDY

The sel ected renmedy conbines Soil Alternative 5 (excavation and treatnent) and G oundwater Alternative 2
(institutional controls). This conbined alternative is selected because it protects the groundwater from
future contam nati on by excavating and treating the suspected source of groundwater contam nation. Excavated
soils would be treated to the State soil cleanup standards.

The groundwat er monitoring programand periodic reviews wuld evaluate the sel ected renedy's effectiveness.
These reviews woul d determ ne what additional actions, if any, would be appropriate.

1. Mjor Conponents of the Sel ected Renedy

Maj or conponents of the sel ected renedy include:

. Excavating and treating contam nated soils. Soils will be treated using either soil washing or
thermal destruction to neet cleanup |evels.



. Moni tori ng upper aqui fer groundwater beneath and adjacent to the site to determne the
effectiveness of soil treatnent.

. Mai ntai ning institutional controls restricting access to and devel opment at the site as long as
hazar dous substances remain onsite at levels that preclude unrestricted use.

The goal of this renmedial action is to restore groundwater to its beneficial use, which is, at this site, a
potential drinking water aquifer. Based on informati on obtained during the Rl and on a careful analysis of
all renedial alternatives, the Arny, EPA and Ecol ogy believe that the selected renedy would be able to
achi eve this goal.

2. Renediation Goals

Soi |l cleanup | evel s have been established to neet the State ARARS which will result in a cumulative risk not
to exceed 1 x 10[-5]. MICA Method B was used to set the SRCPP soil cleanup |level for total carcinogenic PAHs
at 1.0 ny/kg.

The foll owi ng seven carcinogenic PAHs were identified as soil contam nants during the R :
benzo(a) ant hracene; benzo(b)fl uorant hene; benzo(k)fl uoranthene; benzo(a)pyrene; chrysene;
di benzo( a, h) ant hracene; and ideno(1, 2, 3cd) pyrene.

The approxi mate extent for the point of conpliance for soil renediation is throughout the site (as shown by
the shaded area on Figure 14) fromthe ground surface extending vertically to the uppernost |evel of the
saturated zone. The point of conpliance for groundwater, and the specific conponents of the conpliance
noni toring programfor soil and groundwater will be devel oped by the Arny, EPA, and Ecol ogy during renedial
design as part of the Renedial Action Managenent Pl an.

The nonitoring programfor groundwater may include only PAHs, nmanganese, and field parameters. PAHs and
manganese wi || be eval uated agai nst their correspondi ng groundwater cleanup standards, which are 0.1 ug/l and
80 ug/l, respectively. |If the nonitoring indicates that PAHs or manganese exceed action |evels, the need for
remedi ation will be reevaluated. This reevaluation nmay include suppl emental sanpling or additional source
characteri zation.

On a periodic basis, the follow ng groundwater indicator paraneters nmay al so be sanpl ed and anal yzed for:
cal ci um magnesi um potassium sodium bicarbonate, chloride, sulfate, nitrate, oxygen, nitrogen, silica, and
iron.

In addition, because of the potential for process |eaks or surface spills at the tank farm total petrol eum
hydrocarbons will al so be analyzed for in the groundwater in proximty to the tank farm This contam nant
will be evaluated against its State of Washi ngton groundwater cleanup standard of 1000 ug/l.

J. STATUTORY DETERM NATI ONS

Under CERCLA Section 121, selected renmedi es nust be protective of human health and the environnment, conply
with or provide basis for waiver of ARARs, be cost effective, and utilize permanent solutions and alternative
treat ment technol ogi es or resource recovery technol ogies to the maxi numextent practical. CERCLA al so

stipul ates a preference for those renedi es which, as a principal elenent, significantly and permanently
reduce the toxicity, nobility, and vol unme of hazardous wastes.

1. Protection of Hunman Health and the Environnent

The sel ected renmedy protects human health and the environment through excavati on and treatnent of
contam nated soils, institutional controls, and groundwater nmonitoring to insure remedy effectiveness.

Resi dual risks at the cleanup levels are 7 x 10[-6]. This is belowthe MICA site-wide risk goal of 1 x
10[-5] and is also within the CERCLA acceptable range of 1 x 10[-6] to 1 x 10[-4].

2. Attainment of ARARs

The sel ected renedy of soil excavation and treatment will conply with all ARARs of State and Federal
regul ations.



Action-Specific

. Resour ce Conservation and Recovery Act (40 CFR 262). Establishes standards for generators of hazardous
wastes for the treating, storage, and shipping of wastes. Applicable to the storage, packagi ng,
I abel i ng, and nmanifesting of the waste residuals off-site for treatment.

. Hazardous Materials Transportation Act (49 USC 1801-1813 and 49 CFR Parts 171 and 172). Applicable
for transportation of potentially hazardous materials, including sanples and wastes.

. Danger ous Waste Regul ations (Chapter 173-303 WAC). Applicable for onsite treatnent, storage, or
di sposal of dangerous waste or hazardous waste generated during the renedial action.

. M ni mum St andards for Construction and Mai ntenance of Wlls (Chapter 173-160 WAC, as nodified by
Engrossed Substitute House Bill 1806). Relevant and appropriate regul ations for the |ocation, design,
construction, and abandonnent of water supply and resource protection wells.

. Anbi ent concentrations of toxic air contamnants in the Puget Sound region are regul ated by PSAPCA
pursuant to the State of Washington Cean Air Act (Chapter 70.94 RCW and | nplenentation of
Regul ations for Air Contam nant Sources (Chapter 173-403 WAC). The BACT will be required for sources
of toxic air contam nants to mnimze enissions. The anbient inpact of enissions of toxic air
contami nants fromnew sources will be eval uated agai nst ASILs adopted by PSAPCA.

Chemi cal - Specific

. MICA (Chapter 173-340 WAC). Method B risk-based cleanup | evels are applicable for establishing soil
and groundwat er cl eanup | evels.

. Resour ce Conservation and Recovery Act, Subtitle C (40 CFR 261). Applicable in identifying if soil
treatment residuals are considered a hazardous waste for purposes of transporting themoff-site for
treat ment.

Locati on- Specific
. No | ocation-specific ARARs.
Qher Criteria, Advisories, or @iidance to be Considered Materials

. EPA CSWER Directive 9834.11, Revised Procedures for Planning and I nplenmenting Ofsite Response
Actions, Novenmber 13, 1987. This directive provides procedures for offsite disposal of CERCLA wastes.

3. Cost Effectiveness

The selected renedy (soil alternative 5 and groundwater alternative 3) is cost-effective because it has been
deternmined to provide overall effectiveness proportionate to its cost and duration with respect to both
soi |l and groundwat er.

4, Uilization of Permanent Solutions and Alternative Treatnent Technol ogi es to the Maxi num Ext ent
Practicabl e

The Arny, EPA, and Ecol ogy have determ ned the sel ected renedy represents the naxi mum extent to which
permanent sol utions and treatnent technol ogies can be used in a cost-effective manner for the SRCPP. The
principal threats associated with the site are permanently reduced through treatment without transferring the
risks to other nedia. The selected remedy provides the best bal ance of |ong-termeffectiveness and

per manence, reduction in toxicity, nobility, and volune through treatnent, short-term effectiveness,
inplenentability, and cost.

5. Preference for Treatnent as a Principal FEl enent

The sel ected renmedy satisfies the statutory preference for treatnent as principal element by actively
treating contam nated soils.

K. DOCUMENTATI ON OF SI GNI FI CANT CHANGES

The proposed plan for the SRCPP was rel eased for public comment on May 31, 1993 Public comments on the
proposed plan were evaluated at the end of the comrent period, and it was determ ned that no significant
changes to the proposed plan were necessary.



RESPONSI VENESS SUMVARY

The public comment period on the Proposed Plan for both LF4 and the SRCPP was held from My 31 to June 30,
1993. Three sets of witten comments were received and are included in Appendix A

A public neeting was held on June 15, 1993 to explain the Proposed Plan and solicit public comrents. Ten
nmenbers of the public attended the meeting. Two nenbers of the public participated in a discussion follow ng
the presentation. Both offered support for the selected renmedies. The transcript of the public nmeeting is
avail able in the Adninistrative Record

This summary is a response to itens raised in the witten comrents.

1. Comment:

A letter was received expressing support for the selected renedies for each site

Response:

The proposed renedi es are believed to be the best avail abl e conprom se to address the hazards posed by the
sites

2. Comment:

A letter was received expressing no opinion regarding LF4, but did express the opinion that no renedi a
action be undertaken at the SRCPP.

Response:

CERCLA requires the consideration of future site use in deternining the selected renedy. It was determ ned
as part of the investigative process and the baseline risk assessment that an unacceptable future risk exists
due to ingestion of, inhalation of fugitive dust from and direct contact with contam nated soil at the
SRCPP. In addition, contaminated soil represents a likely source of potential groundwater contam nation
shoul d site pavenments be renoved

Therefore, the final renedial action is warranted because it will be protective of human health and the
environnent, and will restore the site for unrestricted future use within a reasonabl e tinmefrane.

3. Comment:

A letter was received expressing no opinion regarding the SRCPP but did comment on the preferred alternative
for LF4. This party indicated that the preferred alternative should include capping of the landfill.

Response:
Al t hough cappi ng was considered, it was not included in the preferred alternative because

. Contaminant distribution patterns in groundwater and soil gas indicate principal sources of
groundwat er contam nation are | ocated outside the landfill.

. Aeri al photographs indicate historical disposal activities outside the landfill boundaries.

For these reasons, it is believed that capping the landfill would not decrease groundwater contam nation or
provi de substantially nore protection of human health and the environnent. Furthernore, capping the |andfil
is not likely to provide sufficient increnental increase in protectiveness relative to the increase in cost.
A 5-year review wi Il be conducted; renmedy effectiveness will be evaluated at this tine. Should eval uation
indicate the renedy is not providing adequate protection of human health and the environment, other potential
remedi al actions, including excavation and capping, wll be eval uated



Li st of Acronyns and Abbreviations

ARARs - applicable or relevant and appropriate requirenents
Arny - U S Arny

ASIL(s) - Acceptabl e Source |npact Level (S)

BACT - Best Avail able Control Technol ogy

bgs - bel ow ground surface

CERCLA - Conprehensi ve Response, Conpensation, and Liability Act of 1980
COC(s) - contaminant(s) of concern

CRP - comunity relations plan

DCE - dichl oroet hene

Ecol ogy - Washington State Departnent of Ecol ogy
EPA - U. S. Environnental Protection Agency

FFA - Federal Facility Agreenent

Fort - Fort Lewis MIlitary Reservation

FS - feasibility study

ft/day - feet per day

ft/yr - feet per year

H - Hazard | ndex

LF4 - Landfill 4

MCL(s) - maxi mum cont am nant | evel (s)

ng/ kg - milligrans per kil ogram

myg/mM 3] - mlligrams per cubic neter

MBL - Mean Sea Level

MICA - Washington State Mddel Toxics Control Act
NCP - National O and Hazardous Substances Pol | uti on Contingency Pl an
PAH(s) - pol ycyclic aronmatic hydrocarbon(s)

PCE - tetrachl oroet hene

PNL - Battelle's Pacific Northwest Laboratory
PQ - practical quantitation limt

PSAPCA - Puget Sound Air Pollution Control Agency
RA - risk assessnent

RAGs - renedial action objectives

RfD(s) - reference dose(s)

Rl - renedial investigation

RI/FS - renedial investigation/feasibility study
ROD - Record of Decision

SF(s) - slope factor(s)

SRCPP - Solvent Refined Coal Pilot Plant

SVOC(s) - semvolatile organi c compound(s)

TCE - trichl oroet hene

TP - Test Pit

ug/l - mcrograns per liter

ug/ M 3] - mcrograns per cubic neter

VC - vinyl chloride

VES - vapor extraction system

VOC(s) - volatile organi c conpound(s)



APPENDI X A
PUBLI C COMVENTS ON PROPCSED PLAN

Ofice of Adm nistration
Mayor Janda Vol kner

June 7, 1993

HQ | Corps and Fort Lew s
ATTN.  AFZH DEQ (Ms. Wof f ord)
Fort Lewis, WA 98433-5000

Dear Ms. Wfford,

I have read the informational report concerning the proposed plan for cleaning the sites identified as
Landfill 4 and the Coal Pilot Plant. Wile there is considerable distance separating the Town of Steil acoom
and these sites the environnmental contam nation is still of great concern to the Town.

In seeking the preferred alternative for the cleaning of these sites, the Town of Steil acoomrecogni zes the
importance that time and noney play in the naking of these decisions. However, the Town strongly recommends
that the method which will renove contami nates and/or cleans the soils be selected as the preferred
alternative. The Town of Steilacoomobtains all of its water fromwells |ocated w thin our community;
however, Fort Lewis and the Town of Steil acoom share the same aquifer. Environnmental contam nation on Fort
Lewi s has the potential of inpacting our water supply.

The protection of safe and clean drinking water for our comunity is of inportance to the Town of Steil acoom
For this reason the Town woul d recommend a net hod whi ch woul d best protect the water supply for both Fort
Lewi s and the Town of Steilacoom The Town of Steilacoom supports the preferred alternatives as recomended
in your May 1993 report.

Si ncerely,

St even Fi scher
Pl anner



15 june 93

HQ I Corps and Ft.Lew s
Fort Lewi s, WA 98433-5000

Sir:
I"'mdelighted to cooment on the proposed cleanup of the site of the Coal Pilot Plant at Ft.Lew s.
I just returned fromten days spent In the coal region of Pennsylvania, nanely in Coal and Zerbe Townshi ps.

I'd guess the so-called "Problens" at Ft.Lewis are infinitesinal conpared with the scope present in the two
t ownshi ps menti oned.

Yet, without any outside aid, nature has reclainmed the affected area, and the Wiite Poplar and Red and R ver
Birch are flourishing.

| fervently hope no clean up be undertaken. Unless, of course, the treasury is overflowi ng and the surplus
nust be spent.

Si ncerely,

Raynmond F. Rei di nger



6-3-93

Dear Ms. Wofford

I just wanted to share this article with you. | have followed the landfill stories in the Mrning News
Tribune and | amreally concerned about our soil and groundwater in Pierce County! | amalso concerned that
Pi erce County Executive Doug Sutherland wants to pursue the idea of additional landfills on Fort Lew s
property!

After reading the enclosed article - the only option is to:

. Soil treatment, (by vapor extraction) groundwater treatnent, (by sparging) capping the landfill and
treating contam nated groundwater

. monitoring & institutional controls inplenmented i nredi ately!
Before its too late we need to act conscientiously!!

Sincerely, Lucy Schilter-Mkee



G ound water too precious not to protect
By Tom Arrandal e

It's hard to find a | ocal -government official be thrilled to |learn that the federal Superfund programis
comng to town to clean up toxic pollution. That rmakes it even nore difficult to fathomwhy | ocal governments
still aren't doing all they can to guard vul nerabl e ground-water supplies against future Superfund fiascoes.

Under ground aqui fers supply the drinking water for half the Anerican people. If nothing else, Superfund has
denmonstrated how costly it can be to clean up those crucial resources once they've been contam nated.

At nmost toxic waste sites, chem cals pose the nost serious threats when they seep downward toward water
tables. Yet nmany states have barely begun drafting conprehensive groundwater nmanagement plans or even
| ocating and mapping the aquifers that are at risk of contam nation.

And many comunities still shy away from managi ng how | and i s used above irrepl aceabl e ground-wat er
r esour ces.

Across nost of the country, the feeling persists that "you can just put something down a hole in the ground
and not pay any price for it," says Mchel J. Paque, executive director of the Gound Water Protection
Counci | .

I ndeed, we've always treated ground water as a cheap and conveniently invisible cesspool. Gl-drilling
operations and many industrial plants have been injecting contam nant-laced fluids into the ground through
wells drilled for that purpose. Gasoline and other storage tanks | eak petrol eum and chenmicals, while
fertilizers and pesticides fromfarm ands and gol f courses seep through perneable soils. Hunman wastes
flowi ng through poorly |ocated septic tanks have been contaninating the water beneath senirural subdivisions.

Al too often, we've built those homes and industrial plants in river valleys and other places where ground
water lies closest to the surface. The U S. Environmental Protection Agency has found that mannade chemical s
have contam nated roughly 20 percent of the country's drinking water aquifers

In New Jersey al one, nore than 5,000 donestic wells and close to 200 public water-supply wells have been
contam nated by pol |l uted ground water

New Jersey, along with Massachusetts, Florida and other industrial states, has established protected zones
surroundi ng drinking water wel | heads or soil formations where rainfall seeps into the ground to recharge
aqui fers

Those prograns put the nost sensitive areas off linmts to landfills, hazardous waste dunps and other clearly
dangerous facilities. They also require industrial plants to install double-walled fuel tanks and backup
systens that will catch spilled chemcals in the event of accident.

Taki ng anot her approach, lowa in 1987 | aunched an innovative program encouraging farmers to voluntarily cut
back on using chemcals that can find their way into aquifers

O her states have been | aggi ng behind. The Association of State and Interstate Water Pollution Contro
Adm ni strators suggests diverting Superfund noney to help states cone up w th conprehensive ground-water
policies. Just before leaving office, forner EPA Administrator WlliamK Reilly approved guidelines for
states to follow in setting up conprehensive groundwat er managenment prograns.

It's now clear that ground-water and surface-water systens are closely related, and Congress shoul d set clear
nati onal goals for protecting both, preferably on a watershed-by-watershed basis. But protecting ground
wat er eventual |y cones down to regulating | and use, and | ocal governnents need to take the initiative

Prodded by state |aws and potential financial liability, cities and counties around the country are now
cl osing down | eaking |landfills, but governnents should al so be steering industrial and residential growth
away from sensitive groundwater systens.

Austin, Texas, and darke County, Va., have inposed conprehensive | and-use restrictions precisely for that
purpose. To keep from contam nating an aquifer supplying drinking water to Spokane, the five-county
Panhandl e Health District in northern I daho banned septic tanks on lots of less than 5 acres in Kootena
County and ordered subdivisions to contain all runoff fromstormwater. That, in effect, is forcing

devel opnent cl oser to existing sewage treatnent systens serving Coeur d' Al ene and ot her towns.

"We cannot afford not to prevent contamnation," contends Kenneth W Lustig, the district's environnenta
health director, "because we cannot afford to clean it up.”



Yet around the country, nost |ocal governnent |eaders still don't seemto conprehend the connecti on between
regul ating how | and is used and protecting water.

Two decades ago, it took the Cuyahoga River in Ceveland catching fire to persuade Congress to pass the O ean
Water Act to renove pollution fromlakes and streans. Today's Superfund norass is not quite that dramatic,
but it should be all the warning communities around the country need that it's tine to keep the sane thing
from happening to ground water.

Tom Arrandal e wites for Governing Magazi ne.



