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1.0 DECLARATI ON

This Final Record of Decision (ROD) for Qperable Unit (QU) 2 has been prepared by Hardi ng Lawson
Associates (HLA) for the U S. Arny Environnental Center (USAEC) under Delivery Order No. 0004 of
the Total Environnental Services Program Support (ESPS) Contract DACA31-94-D-0069. This report
docunents the renedial action plan for QU 2 at Schofield Arnmy Barracks (Schofield Barracks),
Island of Cahu, Hawaii .

1.1 Site Nane and Location

Schofield Barracks is located in the north-central plateau of the Island of Gahu in the State of
Hawaii (Figure 1.1). The Schofield Barracks installation is approximately 22 mles northwest of
the Gty of Honolulu. The closest nmunicipality is Wahiawa, which is imediately north of
Schofield Barracks. The installation is divided into two sections, the East Range and the Min
Post (Figure 1.2), enconpassing a total area of approximately 27.7 square nmles. Weeler Arny
Airfield (Weeler) lies between and to the south of the two Schofield Barracks sections.

Qperable Unit 2 addresses the contam nated groundwater system beneath Schofiel d Barracks.
1.2 Statenent of Basis and Purpose

Thi s deci si on docunent (ROD) presents a response action for QU 2, the contam nated groundwat er
system beneath Schofield Barracks. This action was selected in accordance wi th the Conprehensive
Envi ronnent al Response, Conpensation, and Liability Act of 1980 (CERCLA), as anended by the
Super fund Anrendnents and Reaut horization Act of 1986 (SARA) and, to the extent practicable, the
Nati onal G| and Hazardous Substances Pollution Contingency Plan (NCP). This RCD explains the
basis for selecting the response action for QU 2. Informati on supporting the sel ected response
action is contained in the Admnistrative Record for Schofield Barracks.

1.3 Assessnent of the Site

Actual or threatened rel eases of hazardous substances fromthis site, if not addressed by
i npl enenting the response action selected in this ROD, nay present a current or potential threat
to public health, welfare, or the environnent.

1.4 Description of the Sel ected Renedy

The function of QU 2 is to address base-w de groundwater contam nati on. The sel ected renedy
provi des protection of human health and the environnment by reducing potential risks associated
with donmestic use of the contam nated groundwater. The renedy includes the follow ng
conponent s:

. Continued treatnent for contam nants of concern (COCs) present in extracted
groundwat er at the Schofield Barracks Supply Wl ls by air stripping at the well head
foll oned by discharge of the treated water to the distribution system

. The Arny nmust consult with EPA and the State of Hawaii prior to abandoning the
Schofield Barracks water supply wells, because production-at these wells may help to
control plume migration

. Long-term sanpling and anal ysis of water supply wells, agricultural wells, and
nmonitoring wells in the region

. I mpl emrent ati on of the contingency of wellhead treatnment on any water supply wells
that are inpacted by the plume from Schofield Barracks above one-hal f of the Maxi mum
Cont ami nant Level (MCL) as established under the Safe Drinking Water Act (SDWA)

. Upgrade the treatnent systemor pay any increnental costs for treatnent caused by
contami nation from Schofield Barracks at wells that already have a treatnent system
in place



. Conduct five-year site reviews with the State of Hawaii Departnent of Health (DCOH)
and the U S. Environnmental Protection Agency (EPA).

The details of the nmonitoring plan, evaluation process for inplenmentation of well head treatnent,
and description of conditions at existing water wells nmay be found in the Final Qperation and
Mai nt enance and Long- Term Groundwat er Monitoring Plan for Operable Unit 2, Schofield Arny
Barracks, which is an addendumto this ROD. The EPA and DOH concur with the above sel ected
response actions (renedy).

1.5 Decl arati on Stat enent

The selected renmedy is protective of human health and the environnent, and is cost effective,
but does not neet the applicable or relevant and appropriate requirenment (ARAR) for restoration
of groundwater to MCLs under the SDWA. An ARAR wai ver for technical inpracticability (TI

wai ver) is being invoked for this ROD, as described in the Justification for Techni cal
Inpracticability Waiver at Schofield Barracks for the Gound Water Record of Decision. The TI
wai ver justification is part of the Administrative Record for Schofield Barracks.

The sel ected renedy conplies with CERCLA in that this action is a pernmanent solution to the
maxi mum extent practi cable or necessary for QU 2 and satisfies the NCP preference for treatnent
as a principal element of the renedy. A Tl waiver is necessary for this action, however,
because contaminants will remain in the groundwater at |evels of concern for an undeterm ned
period of tine.

Therefore, a groundwater nonitoring programw |l be inplemented to assess changing aquifer
conditions and to track potential novenent of the TCE/ carbon tetrachloride plunes. A site
review wi Il | be conducted once every five years until groundwater renmedi ation goals, which are
the SDWA MCLs, are achieved in the groundwater system

Frank L. Mller, Jr.

Maj or Ceneral, U S A

Assi stant Chief of Staff for Installation Managenent
UsS. Arny

<| MG SRC 97032E>
Law ence M ke, MD.
Director of Health

State of Hawaii

<I MG SRC 97032F>
<I MG SRC 97032G



2.0 DECI SI ON SUMVARY

This section provides an overview of the site-specific factors and anal yses that led to fina
remedy selection. This overview includes a general site description, site history, enforcenent
and regul atory history, highlights of comrunity participation, scope and role of QU 2, site
characteristics, summary of site risks, and docunentation of significant changes to these

el ements. Much of the information presented in this section was derived from previous
investigations perfornmed by the U S. Departnent of the Arny (Arny) and its contractors and has
been previously presented in nore detail in the Prelimnary Assessnent/Site | nvestigation
(PA/'SI) Report (HLA, 1992a), Final Wrk Plan for Schofield Arny Barracks Renedi al
Investigation/Feasibility Study (RI/FS) (HLA 1992b), the Final QU 2 Phase | and Phase |1

Sanpl ing and Analysis Plans (SAPs) (HLA, 1993 and 1995c), the Final QU 2 Rl Report (HLA, 1996a)
and the Draft Feasibility Study for Operable Unit 2 (HLA, 1996b).

2.1 Schofield Barracks Site Locati on and Description

Schofield Barracks is located in central Cahu (Figure 1.1) w thin the physiographic province
known as the Schofield Plateau. Gound surface el evations range from approxi mately 700 feet
(National Geodetic Vertical Datumof 1929 [NGVD]) near the central portion of Schofield Barracks
to approximately 4,000 feet (NG/D) near the western boundary of the Main Post in the Wiianae
Mount ai n Range. The drai nage divide of the Schofield Plateau runs roughly east-west through the
center of the Main Post. North of this divide, watercourses flowto the north and discharge into
Kai aka Bay at the town of Haleiwa. South of this divide, watercourses flow south and di scharge
into the West Loch of Pearl Harbor. Narrow gul ches dissect the plateau where streans have
eroded the | and surface

The relatively flat Schofield Plateau was fornmed as basaltic lava flowed fromthe adjacent
Kool au and Wi anae vol canoes to the east and west, respectively. The upper 100 to 200 feet of
the basaltic bedrock within the Schofield Plateau is weathered saprolite. The saprolite
consists of soil (primarily fine-grained materials including silt and clay) fornmed by in situ
deconposition of the basaltic bedrock. The saprolite is underlain by relatively unweat hered
basal ti c bedrock consisting of interbedded pahoehoe and a'a lava flows. The lava flows are
highly fractured with cinder and clinker zones

Three types of groundwater systens have been identified in central Cahu: (1) the Schofield

H gh-1evel Water Body, (2) basal groundwater, and (3) dike-inpounded groundwater (Figures 2.1
and 2.2). The Schofield H gh-level Water Body is |ocated beneath the Schofield Pl ateau, and
subsequently, the site. This water body is bound to the east and west by di ke-i npounded
groundwater and to the north and south by basal groundwater. Lower perneability rocks (possibly
vol cani ¢ dikes and/or buried ridges) structurally separate these groundwater systens from one
another. The Schofield high-level aquifer has a high transm ssivity and hydraulic conductivity.
The depth to groundwater at the site is approxi mately 600 feet bel ow ground surface (bgs)
(approxi mately 270 feet above nean sea level [nsl]).

The climate at Schofield Barracks, which is south of the Tropic of Cancer at approxi mately 21
degrees north latitude, is characterized by noderate tenperatures that remain relatively
constant throughout the year. The average annual rainfall in the vicinity of Schofield Barracks
is approximately 1.2 neters (G anbelluca and others, 1986), nore than half of which occurs
during the rainy season from Novenber through February. Trade wi nds have an average speed of 12
knots and prevail fromthe northeast or east approximately 70 percent of the tine.

Because of the relatively |arge anounts of undevel oped | and, conbined with a relatively |arge
amount of vertical relief, Schofield Barracks is host to diverse and abundant flora and fauna
Undi sturbed natural vegetation at Schofield Barracks is found prinmarily in the steep gulches on
the east and west sides. These gul ches support birds and other fauna and bl ocks of forestry

pl antings and dense shrubbery grow h.

2.2 Schofield Barracks Installation Operational H story

Schofield Barracks was established in 1908 as a base for the Arny's nobil e defense of Pearl
Harbor and the Island of Cahu. It served as a nmjor support facility during World War 11 (VWNI)
tenporarily housing nore than one mllion troops. It also served as a support and training
facility during the Korean and Vietnamconflicts. Since the Vietnamconflict, it has served



primarily as a training facility.

Schofield Barracks is the Arny's largest installation outside of the continental United States.
It currently serves as the hone of the 25th Infantry D vision (Light), whose nmssionis to be
prepared to respond to war at a nonent's notice. Installation facilities include a medical
facility, community and housing support facilities, and transportation and repair facilities.

2.3 Enforcenment and Regul atory Hi story

TCE, a commonly used cl eani ng solvent, was detected in the Schofield Barracks water-supply wells
in 1985. The source of the TCE contam nation could not be identified. In Septenber 1986, the
Arny installed air-stripping treatnment units to renove TCE fromthe Schofield Barracks donmestic
wat er supply. In 1987, the EPA established an MCL for TCE of 5 mcrograns per liter (Ig/l) in
drinking water. TCE has not been detected in Schofield Barracks' treated water supply at
concentrations greater than this EPA-established linmt.

As a result of the detection of TCE in the Schofield Barracks water-supply wells, Schofield
Barracks was placed on the National Priorities List (NPL) in August 1990. The NPL was devel oped
by EPA to identify sites that may present a risk to public health or the environnent.

I nvestigations conducted following NPL listing also reveal ed carbon tetrachl oride contam nati on
in the groundwater beneath the Forner Schofield Barracks Landfill; therefore, carbon

tetrachl ori de contam nation of the groundwater will be addressed al ong with TCE under this ROD.

After Schofield Barracks was placed on the NPL, a Federal Facility Agreenent (FFA) was

negoti ated anong EPA, the State of Hawaii, and the Arny under CERCLA, Section 120. The FFA was
signed by the Arny on Septenber 23, 1991, EPA on Septenber 27, 1991, and State of Hawaii on June
5, 1996. The FFA identified Schofield Barracks as being under the jurisdiction, custody, or
control of the U S. Departnent of Defense (DOD) and subject to the Defense Environnental
Restorati on Program (DERP).

2.4 Qperable Unit 2 Site Selection H story

As a part of the FFA the Arny and regul atory agencies agreed to divide the programinto
subunits called QUs to address potential areas of contamination at Schofield Barracks in an
organi zed nmanner. This ROD addresses QU 2, which was established to address the contam nation
present in the groundwater beneath Schofiel d Barracks.

During 1991, the Arny began to investigate potential contam nant sources at Schofield Barracks
through inplenentation of a PA/SI as required by the FFA. The objective of the PA was to
identify possible onpost and of f post groundwater contam nati on sources both at Schofield
Barracks and the surrounding study area. The PA consisted of the following three activities
designed to collect additional information regardi ng Schofield Barracks and nearby of f post
comuni ties:

. Conduct an onpost records search of 10 onpost sites (including the Former Landfill)
identified in the FFA (EPA, State of Hawaii, and Arny, 1991).

. Survey and sanple existing water-supply wells in the Schofield H gh-1evel Water
Body.
. Conduct an industrial activity survey of comunities in the study area to identify

potential offpost TCE sources.

The objective of the SI was to collect field data to assess potential sources of contam nation
at the Forner Laundry, the East Range Disposal Area, and the Forner Landfill.

Results of the records search, industrial activity survey, well survey, and sanpling were
di scussed in detail in the PA/SI Report (HLA, 1992a). Gven the results of the PA SI,
addi tional groundwater investigations were reconmended.

The investigation of groundwater contam nation (QU 2) was conducted under a two-phase program
Phase | focused on collecting data on aquifer characteristics (regional and local) to provide a
better understanding of the aquifer behavior. The specific goals of the Phase | R are



presented in the Final SAP for QU 2 Phase | R (HLA 1993). The QU 2 Phase Il investigation is
based on results of the QU 2 Phase | investigation, the QU 1 investigation, the QU 4 Phase
investigation, and the refined site conceptual nodel. The results of the QU 2 Phase | and |
investigations are presented in the Final QU 2 R Report (HLA 1996a).

2.5 Qperable Unit 2 Site Description

QU 2 consists of the groundwater beneath Schofield Barracks. This groundwater is 550 to 650
feet bgs and is part of the groundwater body known as the Schofield H gh-level Water Body. It is
called a "high-level" water body because the groundwater |evels beneath Schofield Barracks are
much hi gher than groundwater levels in the nearby coastal areas because of underground geol ogic
structures which act as dans to groundwater flow. Mst of the groundwater beneath Schofield
Barracks originates as rainfall in the Koolau and Wai anae nountain ranges to the east and west.
This rainfall seeps into the ground in the nountain areas and noves through the subsurface
eventual |y reaching Schofield Barracks. A snall anount of water also seeps into the ground in
the Schofield Barracks area and reaches the underlying groundwater. The groundwater beneath
Schofield Barracks eventually flows into the coastal water bodies to the north and south over

t he groundwat er dans.

A source for the TCE in the groundwater beneath Schofield Barracks has not been identified;
however, it is likely that the substance migrated froma ground surface | ocation through the
soil and bedrock to the underlying groundwater. The fornmer landfill was identified as the
source of the carbon tetrachloride in the groundwater underlying that site. The Schofield
Barracks water-supply wells are currently extracting contam nated groundwater fromthe
groundwat er system (QU 2); however, all contam nated water currently being punped fromthe
groundwat er beneath Schofield Barracks is being treated by an air-stripping treatnent system
whi ch renoves the contami nation to acceptabl e standards before the water is distributed for
human use.

2.6 Hi ghlights of Community Participation

In an effort to involve the public. the Arny has undertaken several public and comrunity

awar eness efforts including i ssuance of enployee bulletins and post newspaper articles for
Schofi el d Barracks enpl oyees, nedia interviews, news rel eases, and neetings with local officials
and nei ghborhood boards for offpost residents. |In addition, the Arny has held public neetings

i ssued fact sheets, and established an Arnmy contact for the public at Schofield Barracks' Public
Affairs Office. Copies of work plans, technical reports, fact sheets, and other materials
related to the project are available for public review at the follow ng | ocal repositories:

Mlilani Public Library
95- 450 Makai nmoi no Street
Mlilani, Hawaii 96789

Wahi awa Public Library
820 California Avenue
Wahi awa, Hawaii 96786

US Any Grrison, Hawaii

Directorate of Public Wrks

Bui | di ng 105

Wieel er Arny Airfield, Hawaii 96857-5000

State of Hawaii Departrment of Health
Environnental Quality Control Ofice
220 South King Street, 4th floor
Honol ul u, Hawaii 96813

On May 24, 1996, the Arny presented the Proposed Plan for QU 2 at Schofield Barracks to the
public for review and comment. The Proposed Pl an summari zes informati on collected during the QU
2 PA/SI and Rl and other docunments in the Adm nistrative Record for the Schofield Barracks that
are available at the above local repositories. |In addition, the proposed plan summarizes the
alternatives contained in the FS and outlines the preferred alternative. Prior to the public
neeting copi es of the Proposed Plan were placed in the local repositories and a public notice



was placed in the | ocal newspapers advising the public of its availability. Al so, copies of the
Proposed Plan were nailed directly to residents and public officials on the Community Rel ations
Plan mailing list.

Comment s regarding the Proposed Pl an were accepted during a 30-day public review and conmment
period that began on May 24,1996. A public neeting was held on June 12,1996, at 1139A Kil ani
Avenue, Wahiawa, Hawaii. At that tinme, the public had the opportunity to discuss the plan with
the Arny, EPA, and the Hawaii Departnment of Health (DOH) and express concerns about the plan. In
addition, witten conments were accepted during the public coment period. Responses to comments
recei ved during the public comment period are included in the Responsiveness Summary (Section
3.0), which is part of this ROD. In addition, responses to the comments received during the
public coment period were sent directly to the individual commenter. The public comrent
period, as discussed above, is a continuation of the Arny's commtnent to conmunity invol venent
in the Schofield Barracks Installation Restoration Program (IRP) and is required by CERCLA

Thi s deci si on docunent presents the selected renedial action for QU 2 at the Schofield Barracks,
Hawai i, chosen in accordance with CERCLA, as anended by SARA, and to the extent practicable, the
Nati onal Contingency Plan. The decision for QU 2 is based on the Adm nistrative Record.

2.7 Scope and Rol e of Operable Unit

The scope of QU 2 consists of the groundwater system beneath Schofield Barracks. The objectives
of the QU 2 programare to:

. Assess the presence or absence of contamination within the groundwater system
. Assess the extent of contami nation if contam nants are present
. Assess the risks to public health and the environnent posed by contamination if

contam nants are present

. Identify and evaluate renmedial alternatives for site cleanup if contam nants are
present in levels that could endanger public health and the environnent

. Inmpl erent a preferred renedial alternative that assures protection of public health
and t he environment

QU 2 addresses the contanmination present in the groundwater beneath Schofiel d Barracks.

Potenti al sources of contami nation to the groundwater systemare addressed in QU 1 and QU 4 (the
Former Landfill). QU 3 addresses the potential presence of contamination at various other snall
sites on Schofield Barracks. QU 2 is the only operable unit addressed in this ROD.

QU 2 addresses the principal threat to human health and the environment posed at this site by
m ni m zi ng hunman exposure to contam nated groundwater through treatment prior to its entering
the drinking water distribution system

2.8 Site Characterization

This section of the QU 2 ROD provides a summary of the results and data eval uation activities
undertaken as a part of the RI/FS for QU 2. Additional details regarding the results and

eval uation of data relevant to the groundwater systemare presented in the QU 1, 2, and 4 PA/ S
report (HLA, 119992a); Final QU 4 Phase Il SAP (HLA, 1995a); the Draft QU 2 Feasibility Study
Report (HLA, 1996b); the Final QU 2 Renedial Investigation Report (HLA, 1996a); and the Final QU
1 R Report (HLA, 1995b). A summary of the nature and extent of contam nation and contam nation
fate and transport is provided in Sections 2.8.1 and 2.8.2, respectively.

2.8.1 Nat ure and Extent of Contam nation

G oundwater was the only nedia investigated for QU 2. The only anal ytes detected above MCLs in
t he groundwat er system beneath Schofield Barracks and Weel er were TCE, carbon tetrachl oride,
anti nony, and nanganese. Contam nants were detected in two plune areas: (1) beneath the Forner
Landfill and (2) beneath the Schofield Barracks East Range and Weel er (East Range/ Weel er).
The horizontal extent of carbon tetrachloride, antinony, and nanganese contam nation, with the



exception of one detection of carbon tetrachloride at Wll MW2-3, was linmted to the i medi ate
vicinity of the Forner Landfill. The inorganic conpounds anti nony and nmanganese were detected
above MCLs inconsistently. Because of this inconsistency and because these inorganic conpounds
were not detected above MCLs during the nost recent sanpling event, the detections of antinony
and nanganese above MCLs are believed to be anomal ous. Therefore, only TCE and carbon
tetrachloride were retained as chemcals to be addressed for the QU 2 FS. Figure 2.3 shows a
contour map of the horizontal extent of TCE greater than 5 Ig/l in the groundwater system
beneath Schofield Barracks. The data points in Figure 2.3 represent average concentrations of
TCE in sanples collected fromthe wells. Figure 2.4 presents the detected organic conpound

anal ytical results fromQU 2 sanples for the four sanpling rounds. A nore detail ed explanation
of the distribution of VOCs in groundwater beneath Schofield Barracks is summarized in the QU 2
R report.

The vertical distribution of TCE in the Forner Landfill area appears to be relatively uniform
with depth fromthe top of the aquifer (275 feet nsl) to approximately O feet nsl. Data are not
avail able for greater depths in the Forner Landfill area. The vertical distribution of TCE in

t he East Range/ Wheel er area appears to increase with depth to about 195 feet nsl and then
decrease to bel ow MCLs at approxinately 5 feet nsl.

Exi sting information indicates that offsite wells have |ikely not been inpacted by TCE or carbon
tetrachloride in levels above MCLs fromeither the Former Landfill area or the East

Range/ Weel er area. However, |ow concentrations (less than 5 Ig/l) of TCE were detected in three
offsite wells | ocated near Kunia just southwest of Wieeler.

2.8.2 Cont am nant Fate and Transport

As indicated in the previous section, the contam nants designated as COCs for the QU 2 FS are
TCE and carbon tetrachloride. This section sunmarizes the fate and transport processes that
affect current and potential mgration of these COCs through both the vadose zone and the
groundwat er system

Physi cal and chemi cal nechani sns that inpact the fate and transport of TCE and carbon
tetrachl oride were evaluated for both the vadose zone and the saturated zone. Results of the
vadose zone investigations indicated the follow ng:

. The prinmary nechani smfor contam nant transport in the vadose zone appears to be
advective flow of water containing COCs in a dissolved phase (i.e., contam nants
nove along dissolved in the water).

. The prinmary direction of COC novenent in the vadose zone is vertical, therefore
little lateral spreading of contami nant in the vadose zone |ikely occurred.

. It was determned that contaminant mgration in the vadose zone likely occurred
primarily in fractures or other remant basaltic features in the saprolite zone, and
that this mgration occurred prinmarily during high-intensity infiltration events
(high-rainfall events which resulted in surface ponding).

. The rate of migration of COCs in the vadose zone nay be reduced by adsorption of
chem cals onto organic matter within the soil matrix (known as retardation).
However, because of the | ow anobunt of organic nmatter in the vadose zone, this
mechani smis not considered significant.

. The anmount of COC reaching the water table may be reduced by biol ogi cal degradation
of the contanminant in the vadose zone. However, few data are available to eval uate
the inpact of degradation in the vadose zone, and thus this nechani smwas not
evaluated in detail

. Results of field testing and conputer nodeling indicate that TCE (the nost
wi despread COC) could migrate through the vadose zone to the groundwater in
approxi mately 10 years



Results of the saturated zone investigations indicated the foll ow ng:

. On a regional scale (greater than approximately 500 |ateral feet), the aquifer
material (fractured basalt) appears to be hydraulically connected such that it
behaves |i ke porous aquifer material. Therefore, preferred contam nant pathways
(such as large single fractures) do not appear to be a significant nmechani sm of
offsite transport.

. As in the vadose zone, the prinary nmechani smof transport appears to be advective
wat er flow containing COCs in the dissolved phase and the direction of novenent is
primarily driven by the direction of groundwater fl ow.

. Ret ardati on and degradati on nay inpact contam nant novenent in the saturated zone
However, no data are avail able to eval uate whether these phenonena have any i npact
on migration within the saturated zone

. Resul ts of conputer nodeling indicate that under the nost conservative assunptions
(no retardati on or degradation), TCE concentration above the MCL coul d reach
downgr adi ent receptors (to the south) in approxi mately 100 years.

2.9 Summary of Site Risks

A baseline risk assessnment was prepared to eval uate the potential hunman and ecol ogi cal risks
posed by chem cals detected in the groundwater at QU 2. This baseline risk assessnent is
provided as Section 7.0 in the Final QU 2 Rl Report (HLA, 1996a). The data collected during
Phase | and Il of the Rl were used as the source for the analytical data for the human health

ri sk assessnent (HRA) and the ecol ogical risk assessnent (ERA). Because QU 2 is limted to the
groundwat er at Schofield Barracks, groundwater is the only nedi umof concern for this risk
assessnent. Additionally, the only contam nated water currently being used as a public drinking
wat er supply is extracted fromthe Schofield water-supply wells. However, this water is being
treated by an air-stripping treatnent systemprior to distribution and use so that the water
quality nmeets the federal SDWA MCLs for public water supplies. Consequently, the risks presented
in the HRA reflect untreated groundwater and not actual current exposures.

Two separate areas of concern were evaluated: (1) the Former Landfill area and (2) the East
Range/ Wieel er area. The Forner Landfill area was eval uated using the data fromfour existing
groundwat er nmonitoring wells (Figure 2.3). The East Range area was eval uated using data from
groundwat er nmonitoring wells in the eastern portion of Schofield, in the Weeler area, and the
Schofield Barracks water-supply wells

Chem cal s of potential concern (COPCs) were selected for risk assessment by conparing the

nmaxi mum det ect ed concentration to both the MCLs (primary or secondary) and the EPA Region | X PRG
for residential ingestion (EPA 1995). |If the nmaxi mum detected concentrati on exceeded the MCL
the chemcal was retained as a COPC. |If an MCL was not avail abl e, the EPA Region | X PRG was
used for conparison. Four chemcals were initially retained as COPCs for the risk assessnent:
anti nony, carbon tetrachloride, manganese, and TCE. However, as discussed in Section 2.8.1

anti nony and nmanganese were detected inconsistently above MCLs and were not detected above MCLs
during the nost recent sanpling event, therefore the detecti ons above MCLs are believed to be
anomal ous. Therefore, only TCE and carbon tetrachloride were retained as COCs to be addressed in
eval uating renedial alternatives.

No current hunman popul ations with exposure to untreated groundwater were identified. Water

wi thdrawn fromthe Schofield Barracks water-supply wells is treated to achieve MCLs prior to
distribution and use. Therefore, the population of interest in the HRAis a future residentia
popul ation, both adults and children. Exposure pathways considered in the HRA are those
commonl y associ ated with donmestic use of water, narely ingestion of water, dermal contact with
wat er, and inhalation of volatile organic conpounds (VOCs) during water use. VOCs may
volatilize fromgroundwater and eventually diffuse into the anbient air and subsequently be
inhaled by a receptor. However, the | ow concentrations of VOCs in the groundwater (less than
100 parts per billion [ppb]), the depth to groundwater (approxinmately 500 to 600 feet), conplex
hydr ogeol ogy, and the inherent uncertainties in estimating these exposures preclude a
quantitative evaluation of exposures related to soil gas.



Potenti al exposures to humans were eval uated for both average case and reasonabl e maxi mum
exposure (RVE) scenarios. Different exposure and chemical intake assunptions were used to
represent the average and RME scenarios. Average and RVE exposure point concentrations for
COPCs in the groundwater were estinmated as the arithnetic nean and 95 percent upper confidence
limt, respectively, as recormended by EPA. Average and RVE exposure point concentrations were
devel oped for (1) the Forner Landfill area and (2) the East Range/ Wheel er area. Additionally,
because Schofield Barracks Water-supply Wll No. 4 is nost comonly used as the source of water
for distribution, the maxi num TCE concentration detected in this well was evaluated as a

separ ate source

Carci nogeni ¢ health effects (expressed as risk) and noncarcinogenic health effects (expressed as
hazard indices [H]) were characterized by conbining the estinated chem cal intakes with the
appropriate toxicity factors (i.e., carcinogenic slope factors and noncarci nogenic reference
doses). Only chronic toxicity factors were used in the HRA. Oral toxicity factors were used to
eval uate dermal exposures. Table 2.1 presents the total carcinogenic and noncarci nogenic risks
estimated for the adult and child receptor for both the Fornmer Landfill area and the East

Range/ Weel er area.

The RME noncarcinogenic H's exceed 1.0, which is the EPA benchmark for concern, for both the
child and adult resident for the Forner Landfill area (maximumH of 9.3, child receptor).
However, the nmpjority of the estimated H is a result of antinony detected in landfill wells.
Anti nmony was inconsistently detected within a given well and between wells in the Forner
Landfill area. Because these inconsistencies suggest anonal ous data not representative of
actual site conditions, and the fact that the potential for exposure to this groundwater is
limted, the elevated H's related to the Forner Landfill groundwater are not considered
significant.

Al of the estinmated carcinogenic risks for both areas are either less than or within the EPA
acceptable risk range of 1 x 10 -6 to 1 x 10 -4. The estimated risk is associated with
pretreated water prior to distribution and is not reflective of current exposure conditions
because the pretreated water is not used for donestic purposes. Following treatnent by air
stripping, the water supply taken fromany of the Schofield Barracks water-supply wells neets
MCLs, the federal water quality standards for public distribution water

In addition to the quantitative HRA, a qualitative ERA was al so devel oped. Because groundwat er
fromtwo wells southwest of Schofield Barracks is used to supplenent irrigation water for
commerci al pineapple fields, the potential for adverse effects to pineapple plants exposed to
TCE inirrigation water was eval uated. However, adverse effects to pineapple or other plants
resulting fromlow concentrations of TCE in irrigation water are not expected for severa
reasons: (1) TCE has a | ow adsorption capacity coefficient indicating ready transport through
the soil profile, (2) TCE rapidly evaporates fromwater and soil to the atnmosphere, (3) dilution
with other sources of irrigation water will further reduce the TCE concentrations, and (4) crop
inmpairnent fromexposure to TCE in growh nmedia has not been reported in literature.

Actual or threatened rel eases of hazardous substances fromthis site, if not addressed by
i npl enenting the response action selected by this ROD, nay present an imminent and substantia
endangernment to public health, welfare, and the environnent.

2.10 Description of Aternatives

Because of the unique and conpl ex hydrogeol ogi cal conditions at Schofield Barracks and because a
source, or sources, of TCE detected in the Schofield Barracks water-supply wells could not be
identified, it became apparent early in the QU 2 RI/FS programthat characterizing the
groundwat er systemto the extent necessary to evaluate renedial alternatives for a full range of
general response actions woul d be extrenely expensive. Therefore, prelimnary FS eval uations
were initiated during Phase | of the R to allow focusing of Phase Il R eval uations and
subsequent FS eval uations. Devel opnent of general response actions that woul d satisfy renedia
action objectives for the site was undertaken during the Phase | RI. The follow ng genera
response actions that would satisfy renedial action objectives were identified



. Restoration of the contam nated groundwater system by punping, treating, and
reinjecting the groundwat er

. Cont ai nnent of the contam nated groundwater plune by boundary punping, treating, and
reinjecting

. Treat nent of contam nated groundwater at the well head when it is extracted fromthe
groundwat er systemfor donestic use. The water within the aquifer will be restored
over tine through natural attenuation

Because of the conpl ex hydrogeol ogy, depth to groundwater, and aquifer characteristics
restoration of the groundwater through a punp and treat renmedy was not consi dered practicable
Therefore, only two general response actions were considered under the QU 2 Feasibility Study:

1. Cont ai nnent of the contani nated groundwater plume by a boundary punp and treat system
and
2. Reduction of risk via
. Continued treatnent for COCs present in extracted groundwater at the Schofield

Barracks Supply Wells by air stripping at the well head foll owed by di scharge
of the treated water to the distribution system

. The Arny must consult with EPA and the DCOH prior to abandoning the Schofield
Barracks water supply wells, because production at these wells may help to
control plunme nmigration

. Long-term sanpling and anal ysis of water supply wells, agricultural wells, and

Monitoring wells in the region

. I mpl emrent ati on of the contingency of wellhead treatnent on any water supply
wells that are inpacted by the plune from Schofield above one-half the MCL as
est abl i shed under the SDWA

. Upgradi ng the treatnent systemor paying any increnment costs caused by
contami nation from Schofield at wells that already have a treatnent systemin
pl ace

. Conducting five-year site reviews with the State of Hawaii and the U S. EPA

A prelimnary evaluation was performed for representative alternatives for each of these genera
response actions. The results of this evaluation (Appendix A of the QU 2 Feasibility study

[ HLA, 1996a] indicated that the punp and treat renedy, even for containment, was inpracticable
and as such, it was not carried through the detail ed anal ysis conparison. The evaluation

concl uded that the well head treatnent option woul d be protective of human health and the
environnent. Because this renedy does not restore groundwater within the aquifer, a Tl waiver
nust be invoked, as described in the Justification for Technical Inpracticability Wiver at
Schofield Barracks for the Ground Water Record of Decision, which is part of the Administrative
Record for Schofield Barracks

The feasibility study for QU 2 initially eval uated and devel oped five alternatives for the
wel | head treatnment systens in accordance with CERCLA, the NCP, and rel evant EPA and state

gui delines, policies, and procedures. Alternative 1 (no action) is devel oped as an NCP
requirenent and Alternatives 2 through 5 were devel oped for wel | head treatnent of the extracted
contam nated QU 2 groundwater, if necessary.

The feasibility study for QU 2 initially evaluated and devel oped five alternatives in accordance
with CERCLA, the NCP, and relevant EPA and state guidelines, policies, and procedures. The
alternatives have been devel oped as a contingency. Alternative 1 (no action) is devel oped as an
NCP requirement and Alternatives 2 through 5 were devel oped for well head treatnment of the
extracted contami nated QU 2 groundwater, if necessary. Through the screening of alternatives
phase of the FS process, Alternatives 3 (carbon adsorption treatnent) and 5 (ultraviol et

hydr ogen peroxi de oxidation treatnent) were considered simlar in effectiveness and



inplenentability to Alternatives 2 and 4, but had hi gher costs and were elimnated fromfurther
evaluation. The remaining three alternatives evaluated in the QU 2 FS are sunmmari zed bel ow.

Al three remaining alternatives contain the follow ng institutional controls: groundwater
nonitoring, and five-year site review. Hawaii DOH requires any new wells installed as

wat er -supply wells under SDWA to be sanpled for the anal ytes SDWA-speci fi ed, which include TCE
and carbon tetrachloride. Additionally, any new wells that are installed within the area
covered by the long-termnonitoring network will be added to the existing |long-termnonitoring
network presented in Figure 2.4. Should these new wells be or beconme contam nated with COCs that
can be directly attributed to Schofield Barracks, the selected well head treatnent alternative
woul d be inplenented to address this contam nation. The purpose of the groundwater nonitoring
programwi ||l be to assess groundwater conditions and to track the noverment of the TCE- and
carbon tetrachl ori de-contam nated groundwater plunmes to provide an early warni ng of potential
contam nation. Five-year site reviews will be conducted to ensure that human health and the
environnent are protected. The site review will use the groundwater nonitoring programdata to
assess whet her additional action is warranted

The location-, chemcal-, and action-specific applicable or relevant and appropriate
requi renents (ARARs) considered for these three renmaining alternatives are sumarized in Tabl es
2.2 through 2.4
2.10.1 Alternative 1 - No Action/Institutional Controls
Alternative 1 includes the follow ng conponents:
. No action

. Institutional controls

- Long-term groundwat er nonitoring
- Fi ve-year site reviews

Under Alternative 1 no further action would take place to reduce/control chemicals in QU 2
groundwater. Natural fate processes, including degradation and attenuation, would continue to
reduce contam nant concentrations with time in QU 2 groundwater. The No Action alternative is
required as part of the NCP to provide a baseline against which to conpare the other
alternatives.

2.10.2 Alternative 2 - Air Stripping

Alternative 2 includes the follow ng conponents:

. Treatment of COCs present in groundwater at only those points where it is extracted
for donestic use by air stripping at the wellhead prior to discharge to distribution
system

. Institutional controls

- Long-term groundwat er nonitoring
- Fi ve-year site reviews

The treatnment conponent is described bel ow and the institutional control conmponents are
described in Section 2.10. 1.

Air-stripping Treatnent and Di scharge to Distribution System

Air stripping will be used to reduce the TCE and carbon tetrachl oride concentration in
groundwater to |l evels below the PRGs, which are the SDWA MCLs. A process flow diagramfor the
air-stripping process is presented in Figure 2.5. The first conponent of the air stripping
systemis a bag filtration unit for the renoval of suspended solids fromthe extracted
groundwater. The air-stripping unit then renoves TCE and carbon tetrachloride fromthe filtered
groundwater. Treated water fromthe air-stripping unit is routed to a distribution systemfor
donesti c use.



For cost estinmating, treatnent system conceptual design, and conparative anal ysis purposes,
Alternative 2 assunes the treatnent of groundwater fromthree current or future inpacted
groundwat er production wells that are used for donestic water-supply purposes that could be

i npacted by contam nated groundwater from Schofield Barracks. The process wi n include one bag
filter unit per well, one air-stripper unit per well, and a common collection and distribution
systemfor all three wells and treatnment units. The installed systemw |l consist of three
treatnent units, each rated at 1,500 gallons per mnute (gpm), which will be connected to the
existing three production wells. Qperational cost estinates are based on the assunption that the
systemw || operate such that only two wells and two treatment units are extracting and treating
groundwater at any given tinme. Thus, one well and one treatnment unit are on standby or in

mai nt enance. This configuration provides for continuous treatnent of 3,000 gpm of groundwater

The three air-stripping units will be constructed on a common concrete pad. The treatnent
facility will be fenced to prevent public entry and potential exposure to untreated groundwater
The treatment units will be incorporated into the existing production well/distribution system
pipeline to provide for discharge into the distribution system

Suspended solids renoved by the bag filtration units will be disposed i n a nonhazardous
landfill. The State of Hawaii allows 0.1 ton per year (T/yr) of each hazardous constituent to
be emtted uncontrolled into the atnosphere (Hawaii Administrative Rules [HAR], Title 11,
Chapter 60.1). Based on the nmaxi numinfluent concentrations of TCE (25 Ig/l) and carbon
tetrachloride (8.2 Ig/l) anticipated in groundwater (see Table 2.5) that could potentially

i npact water-supply wells to the south of Schofield Barracks and the projected flow rate of
1,500 gpmper-wel|l per air stripper, the air-stripper vapor discharge will be below .1 T/yr
(Table 2.7) and will not require treatnent.

2.10.3 Alternative 4 - Qzone/ Hydrogen Peroxi de Treat nent
Alternative 4 includes the follow ng conponents:

. Treatnent of COCs present in extracted groundwater with ozone/ hydrogen peroxide
oxi dation and discharge to the distribution system

. Institutional controls

- Long-term groundwat er nonitoring
- Fi ve-year site reviews

The treatment conponent is described bel ow and the institutional control components are
descri bed in Section 2.10.

Qzone/ Hydr ogen Peroxi de Oxidation Treatment and Discharge to Distribution System

Qzone/ hydrogen peroxide will be used to reduce the TCE and carbon tetrachl ori de concentrations
in the groundwater to |l evels bel ow the PRGs, which are the SWOA MCLs. A process flow di agram
for the ozone/ hydrogen peroxi de oxidation process is presented in Figure 2.6. The first
conmponent of the ozone/ hydrogen peroxi de oxidation treatment systemis a bag filtration unit for
the removal of suspended solids fromthe extracted groundwater. The ozone/ hydrogen peroxide

oxi dation unit then removes TCE and carbon tetrachloride fromthe filtered groundwater. Treated
wat er fromthe ozone/ hydrogen peroxi de oxidation unit is routed to a distribution systemfor
domesti c use.

For cost estimating, treatnent system conceptual design, and conparative anal ysis purposes,
Alternative 4 assunes the treatnent of groundwater fromthree current or future groundwater
production wells that are used for domestic water-supply purposes that coul d be inpacted by
cont anm nat ed groundwat er from Schofield Barracks. The process will include one bag filter unit
per well, one ozone/ hydrogen peroxide oxidation unit per well, and a comon coll ection and
distribution systemfor all three wells and treatnment units. The installed systemwi ||l consist
of three treatment units, each rated at 1,500 gpm which will be connected to the existing three
production wells. Operational cost estinmates are based on the assunption that the systemwill
operate such that only two wells and two treatment units are extracting and treating groundwater
at any given tine. Thus, one well and one treatment unit are on standby or in maintenance.



This configuration provides for continuous treatnment of 3,000 gpm of groundwater.

The three ozonel/ hydrogen peroxi de oxidation units will be constructed on a common concrete pad
The treatnment facility will be fenced to prevent public entry and potential exposure to
untreated groundwater. The treatnent units will be incorporated into the existing production
wel I /distribution systempipeline to provide for discharge into the distribution system

Suspended solids renmoved by the bag filtration units will be disposed of in a nonhazardous
landfill. Ofgas generated by the ozone/ hydrogen peroxide oxidation units will be treated with a
catal ytic oxidizer to destroy excess ozone prior to release to the atnosphere

2.11 Summary of Conparative Analysis of Alternatives

This section provides a conparison of the alternatives described in Section 2.10 with respect to
the following nine NCP criteria: (1) overall protection of hunman health and the environnent,

(2) conpliance with ARARs; (3) long-termeffectiveness and pernmanence; (4) reduction in
toxicity, mobility, and volune; (5) short-termeffectiveness; (6) inplenentability; (7) cost;

(8) state acceptance; and (9) comunity acceptance. As previously discussed, each of the
alternatives incorporates comonal ties including groundwater nonitoring and five-year site
reviews. Accordingly, these conponents of the alternatives were not evaluated in the conparative
anal ysis. Table 2.6 provides a sunmary of the conparative analysis of alternatives.

2.11.1 Overall Protection of Human Heal th and the Environnent

Alternative 1 does not provide any additional protection of hunan health and the environnent.
Alternatives 2 and 4 consist of groundwater treatnent at the wellhead prior to distribution for
donmestic use. Alternatives 2 and 4 both offer an increase in protection of hunman health and the
environnent. Alternatives 2 and 4 renove COCs fromthe groundwater and provide approxi mately
equal protection of human health and the environnent.

2.11.2 Conpl i ance with ARARs

Alternative 1, no action, does not achieve chem cal -specific ARARs. There are no
| ocation-specific or action-specific ARARs for this alternative

Alternatives 2 and 4 will neet the action-specific ARARs listed in Table 2.4. Neither
Alternative 2 nor 4 involves generation of fugitive dust em ssions except during construction
for which appropriate preventative neasures will be taken and neither alternative will exceed
the State of Hawaii air discharge standards for emi ssions of volatile organi c conpounds (VOCs)
from poi nt sources.

Both Alternatives 2 and 4 will meet the MCLs required to discharge the treated groundwater into
the water distribution systens. The proposed wel |l head treatnent systens will be co-located with
existing and future supply wells and will neet the potential |ocation-specific ARARs listed in
Table 2.2

None of the wellhead treatnent options neets the chem cal -specific ARARs for restoration of the
groundwater to MCLs. As discussed in Section 2.10, the Rl Report, and the FS Report, the unique
and conpl ex hydrogeol ogi ¢ conditions at Schofield Barracks (i.e., 550 to 650 feet thick vadose
zone and highly transm ssive fractured basaltic bedrock aquifer) required a uni que approach to
address groundwater contamination. A Tl waiver to the MCL is therefore justified based on the
follow ng discussion. Mre detail ed discussions are contained in the Rl Report (HLA, 1996b), the
QU 2 FS Report (HLA, 1996a), the Justification for Technical Inpracticability Wiver at
Schofield Barracks for the Gound Water Record of Decision, and the mnutes of the February 24,
1994 | n-progress Review (I RP)

2.11.2.1 H gh G oundwat er Vol unme

The high transm ssivity of the Schofield H gh Level Water Body and the associ ated hi gh vol ume of
wat er flowing through the systemwoul d require trenendous extraction and treatnent capacities to
address a plune of any substantial size. The Schofield supply wells, punping at 4 to 5 mllion
gal | ons per day, have done nothing to reduce the concentrations of TCE in the aquifer since the
stripping towers were installed in 1986. The average concentration of TCE in the supply wells



has renami ned steady at approxi mately 25 to 30 Ig/l over that tine period. Mdeling estinates
presented at the February 24, 1994, IPR projected extraction/reinjection rates of from17
mllion to 56 mllion gallons per day would be required to restore the aquifer over a period of
15 to 30 years (depending on the plune size and location). An extraction/reinjection rate of
approximately 216 mllion gallons per day was estimated to be required to restore the
groundwat er based on application of the QU 2 R groundwater nodel using current information on
the plunme boundaries. 1In addition to the technical difficulties associated with installing and
operating such a vast network of extraction/injection well systens in a conpl ex bedrock aquifer
such as the Schofield H gh Level Water Body, the power required to run such a network i s not
currently available within the Cahu power grid. A new power plant with associ ated engi neering
and operating difficulties would be required to inplenent such a renedy.

2.11.2.2 Potential |npacts to Basal Aquifers

In addition, the sustainable yield of the Schofield H gh-Level Water Body has been estinated by
the Honol ulu Board of Water Supply at 104 nmillion gallons per day. O this, approxi mately 76
mllion gallons per day is required as recharge to the Honol ul u-Pearl Harbor Basal Aquifer to
avoid salt water intrusion. Currently 10.7 mllion gallons per day are punped by Schofield
plateau wells, leaving approximately 17.7 mllion gallons per day of increased usage. This
would limt the extraction capacity of a groundwater treatnent system network and woul d nake the
groundwat er resource unavail able for productive use or would require installation of a
reinjection well network. As discussed above, the projected extraction rate required to restore
the Schofield H gh Level Water Body is estimated at approxinmately 40 nmillion gallons per day

whi ch woul d exceed the extraction limts and would thus require reinjection

2.11.2.3 Protecti veness of Wllhead Treat nent

The limtation on groundwater extraction |ikew se puts an upper bound on the future nunber of
production wells potentially requiring treatnent, which, in turn, further supports the Arny's
sel ection of wellhead treatnent of inpacted wells rather than active punp and treat of the
aqui fer. Wellhead treatnent will provi de adequate protection of hunman health and the
environnent in a cost-effective manner and will neet the intent of the Safe Drinking Water Act
MCLs by ensuring that the water-supply systens are providing safe drinking water to Cahu

resi dents.

2.11.3 Long-term Ef fecti veness and Per nanence

Alternative 1 does not provide any additional risk reduction over the long term Alternatives 2
and 4 provide an increase in long-termeffectiveness and permanence by treating extracted QU 2
groundwater prior to distribution for donestic use. The treatnent technology to be enpl oyed by
both Alternatives 2 and 4 are proven technologies with a long track record of effectiveness and
reliability. Monitoring of the groundwater supplies as required under the Safe Drinking Water
Act, further ensures that TCE and carbon tetrachloride levels in the treated water supply wll
be mai ntai ned bel ow the MCL. The technol ogy enployed in Alternative 4 breaks down TCE and
carbon tetrachloride into nonhazardous products elimnating concerns about residua

contam nation. Although Alternative 2 sinply renoves the TCE and carbon tetrachloride fromthe
wat er through volatilization, nodeling projections indicate that the em ssions fromthe air
stripping towers will be low and are well bel ow EPA's acceptable risk ranges (see discussion in
Section 2.13, Protection of Human Health and the Environnent).

2.11. 4 Reduction In Toxicity, Mbility, and Vol ume

Alternative 1 does not provide a reduction in toxicity, nobility, or volume except through
natural attenuation of COCs in the QU 2 groundwater system Alternative 4 provides an increased
reduction in toxicity, nobility, and volume by destroying the COCs in the ozone/ hydrogen
peroxi de oxidation unit. Alternative 2 also provides an increased reduction in toxicity,

nobi lity, and volune of COCs although the COCs are transferred to the atnosphere as VOCs rat her
t han destroyed

2.11.5 Short-term Ef fecti veness

The short-termconditions at the site would renmai n unchanged under Al ternative 1 because no
action is inplenented. Alternatives 2 and 4 will have mninal short-terminpacts to the



community and workers associated with construction of a concrete slab and installation of the
treatnent systemequipnent. Aternatives 2 and 4 will likely create sone mninal short-term
ecol ogi cal and environnental effects due to construction activities fromdust generation,
vegetation clearing, and general construction noise.

2.11.6 I npl enentability

The only technical aspect of Alternative 1 is the inplenentation of the groundwater nonitoring
programto re-evaluate the site in five years. G oundwater nonitoring is al so a conponent of
Alternatives 2 and 4 to support decisions on inplenenting renedial action at inpacted wells.

The Arny, Hawaii Departnent of Health and EPA, as well as the Honol ulu Board of Water Supply and
the public, will be involved in the review of nonitoring data to anal yze trends and to determ ne
when wel | head treatnent is required.

Alternatives 2 and 4 are considered to be technically inplenentable. Both treatnent systens
i nvol ve conponents that are readily available fromseveral vendors.

2.11.7 Cost

The net present worth of Alternative 1, Alternative 2, and Alternative 4 are $1, 350, 000,

$3, 900, 000, and $5, 910, 000, respectively. A breakdown of capital cost, operation and

mai nt enance (QO&\V) cost, and net present worth for each alternative is presented in Table 2.8.

2.11.8 St at e Acceptance

As indicated by DOH approval of the Final QU 2 FS and Proposed Plan, Alternative 2 is nore
acceptable to the State than Alternatives 1, 3, 4, and 5.

2.11.9 Communi ty Accept ance
Community acceptance is docunented in Section 3.0 (Responsiveness Sunmmary).
2.12 Sel ect ed Renedy
Based on consideration of the requirenents of CERCLA, the detailed analysis of alternatives, and
public comment, the Arny, EPA, and DOH have determned that a renedy with the follow ng
conponents is the preferred renedy for Schofield Barracks QU 2:

. Continued treatnent for COCs present in extracted groundwater at the Schofield

Barracks Supply Wells by air stripping at the well head foll owed by di scharge of the
treated water to the distribution system

. The Arny nmust consult with EPA and DOH prior to abandoni ng the Schofield Barracks
wat er supply wells, because production at these wells may hel p to control plune
m gration

. Long-term sanpling and anal ysis of water supply wells, agricultural wells and

nmonitoring wells in the region

. I mpl erent ati on of the contingency of wellhead treatnment on any water supply wells
that are inpacted by the plume from Schofield Barracks above one-half the MCL as
est abl i shed under the SDWA

. Upgrade the treatnent systemor pay any increnental costs caused by contam nation
from Schofield Barracks at wells that already have a treatnent systemin place

. Conduct five-year site reviews with the State of Hawaii and the U S. EPA

The details of the nmonitoring plan, evaluation process for inplenentation of well head treatnent,
and description of conditions at existing water wells may be found in the Final Qperation and
Mai nt enance and Long- Term Groundwat er Monitoring, Plan for Operable Unit 2, Schofield Arny
Barracks, which is an addendumto this ROD.



Alternative 2 (air stripping) is the preferred alternative for the well head treatnment systens.
The conparative analysis indicates that Alternative 2 is preferred to Aliternative 4
(ozone/ hydr ogen peroxi de/ oxi dation) with respect to cost. However, Aternative 2 is considered
equal to Alternative 4 with respect to protection of hunan health and the environnent,
conpliance with ARARs, |ong-term effectiveness and pernanence, short-termeffectiveness, and
inpl enentability.

The nmajor costs associated with Alternative 2 are presented in Table 2.9

For conparative anal ysis purposes a treatnent system conceptual design was assumed for treatnment
of groundwater fromthree current or future inpacted groundwater production wells that are used
for domestic water-supply purposes that could be inpacted by contam nated groundwater from
Schofi el d Barracks. The conceptual air stripper treatnent systemdesign consists of three
treatment units, each rated at 1,500 gpm connected to three existing donestic water-supply
production wells. However, there are potentially seven existing water production well systens
with a varying nunber of production wells at varying flow rates that could be inpacted by
Schofield Barracks groundwater. Three of the seven existing production well systens are
currently treating the extracted groundwater to renove pestici des using carbon adsorption. |If
TCE-contam nated water from Schofield Barracks inmpacts any of the existing three water-supply
carbon adsorption systens, the carbon usage rates may increase over their nornmal carbon usage
rates at these systens. The inpact to carbon usage at these three systens was nodel ed to
estimate the possible carbon usage increase. The results of the nodeling are summari zed in
Appendi x B. The nodeling results indicate that the carbon usage rate will likely increase as
the concentrations of TCE increase. Therefore, the Arny will be responsible for sharing sone
carbon usage costs until the air stripper systemis installed

2.13 Statutory Determ nations

Under its legal authorities, EPA's prinmary responsibility at Federal Facility NPL sites is to
oversee renedi al actions that achi eve adequate protection of hunman health and the environnent.
In addition, Section 121 of CERCLA establishes several other statutory requirenments and
preferences. These specify that, when conplete, the selected renedial action for this site nust
comply with applicable or rel evant and appropriate environnental standards established under
federal and state environnmental |laws unless a statutory waiver is justified. The selected
remedy al so nmust be cost effective and utilize pernmanent solutions and alternative treatnent

t echnol ogi es or resource recovery technol ogies to the maxi mumextent practicable. Finally, the
statute includes a preference for renedies that enploy treatnent which pernmanently and
significantly reduces the volune, toxicity, or nobility of hazardous wastes as their principa
element. The follow ng sections discuss how the sel ected renmedy neets these statutory

requi renents.

Protection of Hunman Health and the Environnent

Overal |l protection of human health and the environment will be provided by the sel ected renedy
prior to distribution of the QU 2 groundwater. Based on the baseline risk assessnment (HLA,
1996a), no current popul ations with exposure to contam nated QU 2 groundwater were identified
onsite or offsite. Additionally, groundwater nodeling was perforned to eval uate contamn nant
mgration both with and without the inpacts of retardati on and degradati on. The nodeling
results using no degradation and retardation indicate that the QU 2 plune may migrate offsite to
the south, flowi ng across the southern groundwater dam at concentrati ons above 5 Ig/l within 5
years but will not likely inpact current downgradient water-supply wells for approximately 100
years. Modeling results using high retardati on and degradation indicate no inpact to
downgr adi ent water-supply wells. Alternative 2 was devel oped to address the contam nated QU 2
plume if it does mgrate offsite, the COC concentrati ons exceed the MCLs, and the QU 2
groundwater is extracted in new or existing potable water-supply wells. Contam nated QU 2
groundwater will be treated by an air stripper at the wellhead to renmbve COCs to concentrations
bel ow the MCLs prior to distribution for donestic use. Because air stripping does not destroy
TCE or carbon tetrachloride prior to vapor discharge to the atnosphere, an air dispersion node
and a theoretical risk assessnent were perforned to evaluate potential health risks posed by the
air stripper vapor discharge. To performa theoretical risk assessnment for the constituents,

t he EPA singl e-source dispersion nodel SCREEN3 (EPA, 1995) was first used to cal cul ate airborne
concentrations of TCE and carbon tetrachloride within 3,281 feet (1,000 neters) of the air
strippers. Using nodel results and EPA gui dance, the hi ghest annual average air concentration



for TCE was predicted to be 0.079 mcrograns per cubic neter (I/m3). The equival ent
concentration for carbon tetrachloride was predicted to be 0.026 Ig/m3. The nodel results
indi cated that the nmaxi num concentration would occur at a distance of 2,162 feet (659 neters)
fromthe air strippers.

Usi ng the SCREEN3 nodel results, a theoretical risk assessnent was performed for the air
stripper airborne concentrati ons of TCE and carbon tetrachloride. The cunulative risks
associated with the predicted concentrations of the constituents are well bel ow EPA's acceptabl e
cancer risk range of 10 -4 to 10 -6. In addition, the noncancer hazard indices are well bel ow
EPA' s acceptable level of 1.0. The cal cul ated cunul ati ve cancer risk for the two constituents
was 2.2 x 10 -7 and the cal cul ated cunul ati ve hazard i ndex was 0.012. Based on the di spersion
nodel and risk assessnment results, no significant health risks are expected for the constituents
calculated to be rel eased fromthe conceptual design air strippers. Additionally, institutiona
controls as discussed in Section 2.10 will be inplenented to reduce the chance of inadvertent
exposure

Natural attenuation will be the prinmary mechani smfor contam nant concentration reduction in the
aqui fer (Schofield H gh-level Water Body) eventually elimnating the need for treatnent.

Peri odi c groundwater nonitoring and five-year site reviews will provide data to indicate when
contami nant |evels in groundwater have attained MCLs.

Conpl i ance with ARARs
The location-, chemcal-, and action-specific ARARs are |isted bel ow
. Locati on-speci fic ARARs:

- 16 United States Code (USC) 661 et seq., 662 and 663, requiring actions
to be taken to prevent, mtigate, or conpensate for project-related
danages or losses to fish and wildlife resources.

- Clean Water Act (CWA) 404, 33 CFR 320-330, and 40 Code of Federal
Regul ations (CFR) 230, prohibiting discharges that cause or contribute
to significant degradation of the water of ecosystens.

- HC 183D-61 et seq., prohibiting interference with wild birds or their
nests.

- CWA 404, prohibiting the discharge of fill naterial into aquatic
ecosystens that woul d j eopardi ze endangered, threatened, or rare
speci es.

- HC 194D- 4, 16 USC 1531 et seq., 50 CFR 402 prohibiting actions that
j eopardi ze endangered or threatened species or critical habitat of such
species as designated in 50 CFR 17, 50 CFR 226, or 50 CFR 227.

. Chemi cal -speci fic ARARs:
- 40 CFR, Part 141, (b) and (g), defining SDWA MCLs
- 40 CFR Part 141, (f), defining SDWA naxi num contam nant |evel goals
(MCLGs) .
. Action-specific ARARs:
- Hawai i Admi nistrative Rule (HAR) 11-60.1-33(a)(l)-(7) and (b),
prohi biting the discharge of visible fugitive dust enissions beyond the
property lot line on which the dust originates and requiring precautions

to prevent fugitive dust em ssions.

- HAR 11-60.1-68, requiring nonitoring of VOC em ssions if enissions are
greater than 1 ton per year for each hazardous air pollutant.

- 40 CFR, Part 141, (b) and (g), defining MLs.



Wiile the selected alternative will treat groundwater at the well head to concentrati ons bel ow
the MCLs, a waiver for the chenmical-specific ARAR, as applied to the contam nated aquifer, is
requi red based on the technical inpracticability of groundwater restoration to below the ML
concentrations. A detailed justification for the Tl waiver is provided in Section 2.11.2 of this
RCD.

Qher Citeria, Advisories, or Qi dance To Be Considered for Renedial Action

In inplenenting the selected renedy, EPA and the State of Hawaii have agreed to consider a
nunber of procedures that are not legally binding (known as to be considered [TBCs]). These
include the follow ng:

. 40 CFR 6.302(g) and (h), requiring actions to be taken to prevent, mtigate, or
habi tat conpensate for project-related danages or |losses to fish, wildlife
resources, or critical habitat.

. EPA O fice of Water Lifetine Health Advisories for 70-kg Adult, My 1995, defining
maxi mum r ecommended concentration of a given chemical in drinking water.

- EPA Ofice of Water Health Advisory, Miy 1995, defining the
concentration of a given chemcal in drinking water that will result in
one excess cancer death in one nmillion people.

- 40 CFR 300.430(a)(1)(iii)(Dy, requiring institutional controls to
prevent or limt exposure to hazardous substances, pollutants, or
cont am nant s.

Cost Effectiveness

The selected renmedy is cost effective, providing overall effectiveness proportional to its
costs. The net present worth of the selected renmedy is $3,990,000. Wile Alternative 1 offers
the lowest estimated cost, it does not provide |ong-termeffectiveness. Considering
Alternatives 2 and 4 provi des conparable |ong-termeffectiveness, but the estimted cost of
Alternative 2 is less than Alternative 4, Alternative 2 provides the best conbination of cost
and | ong-term effectiveness.

Utilization of Permanent Sol utions and Alternative Technol ogi es to the Maxi num Ext ent
Practicabl e

The U.S. Arny, in coordination with EPA and the State of Hawaii, deternmined that the selected
remedy represents the maxi num extent to which permanent solutions and treatnment technol ogi es can
be used in a cost-effective manner for QU 2. The sel ected renedy provi des the best bal ance of
tradeoffs in terns of long-termeffectiveness and pernmanence; reduction in toxicity, mobility,

or volune; short-termeffectiveness; inplenentability; and cost.

Al though Alternative 4 is conparatively effective in the long term Alternative 4 has a greater
estimated cost. The selected renedy addresses the principal threat posed by the contam nated QU
2 groundwater efficiently and cost effectively.

Preference for Treatnent as a Principal Elenent

The statutory preference for renedies that enploy treatnent as a principal elenent is satisfied
by the selected remedy. The principal threat of the site is the potential for donestic use of
contam nated groundwater with COC concentrations above PRGs. The sel ected renedy adequately
addresses this threat by treating the QU 2 groundwater at the well head to remove COCs to
concentrations below the PRGs prior to distribution for donmestic use.



* Based on naxi mum dept h-specific sanmpling result fromthe Schofield Barracks water-supply

Table 2.1: Summary of Noncarci nogeni ¢ and Carci nogenic R sks for QU 2

Recept or / Pat hway

East Range Area - Adult
Groundwat er | ngestion
G oundwat er VOC I nhal ati on
G oundwat er Der nal

Tot al

Maxi mum TCE* - Adul t
G oundwat er | ngestion
G oundwat er VOC I nhal ation
G oundwat er Der nal
Tot al

Former Landfill - Adult
G oundwat er | ngestion
G oundwat er VOC I nhal ati on
G oundwat er Der nal
Tot al

East Range Area - Child
G oundwat er | ngestion
G oundwat er VOC I nhal ati on
G oundwat er Der nal
Tot al

Maxi mum TCE* - Child
G oundwat er | ngestion
G oundwat er VOC I nhal ati on
G oundwat er Der nal
Tot al

Former Landfill - Child
G oundwat er | ngestion
G oundwat er VOC I nhal ati on
G oundwat er Der nal
Tot al

Not applicabl e

Qper abl e unit

Reasonabl e nmaxi mum exposure
Tri chl or oet hene

Vol atil e organi c conmpound

wel | s.

Noncar ci nogeni ¢
Hazard | ndex

Aver age

6. 39E- 02
1. 32E-02
9. 91E- 03
8. 70E- 02

1. 56E-01
NA

7.43E-02
2. 30E-01

4. 31E-01
7. 45E-02
1. 04E- 02
5. 16E-01

. 70E-01
. 52E- 02
. 61E- 02
. 32E-01

NN W

4. 16E-01
NA

1. 96E-01
6. 11E-01

1. 15E+00
1. 99E-01
2. 75E-02
1. 38E+00

RVE

3. 96E-01
3. 12E-02
2. 23E-02
4. 50E-01

6. 23E-01
NA

1. 04E-01
7.27E-01

. 75E+00
. 84E-01
. 91E- 02
. O7E+00

W NNNDN

. 20E+00
. 48E-01
. 88E-02
. 35E+00

R 0O R

1. 89E+00
NA

2. 74E-01
2. 16E+00

8. 35E+00
8. 62E-01
7. 68E-02
9. 29E+00

w O A NDNDDN = 0 b Ol w o g 0o NN

© N b~ D

Car ci nogeni ¢ Ri sk
Aver age

. 33E-07
. 37E-07
. 42E- 08
. 55E- 07

. 32E- 06
. 44E- 06
. 31E- 07
. 40E- 06

. 02E- 07
. 50E- 07
. 63E-08
. O4E- 06

. 08E- 07
.11E- 07
. 40E- 08
. 92E- 07

. 18E- 06
. 28E- 06
. 54E- 07
. 01E- 06

. 46E- 07
. 00E- 07
. 58E- 08
. 22E-07

= = 01 A WEDN = 0 O W N © B ~N o N b

[N NN

RVE

. 67E- 06
. 41E- 06
. 31E- 07
. 7T2E- 06

. 76E- 05
. 62E- 06
. 94E- 06
. 02E- 05

. 30E-05
. 87E-06
. 15E- 07
. 97E- 05

. 84E- 06
. 46E- 06
. 32E-07
. 63E-06

. 07E-05
. 83E- 06
. 55E- 06
. 81E-05

. 91E- 06
. 56E- 06
. 30E- 07
. 19E- 05



Tabl e 2.2: Location-specific Applicable or Relevant and
Appropriate Requirenents for Schofield Barracks QU 2
Locati on Characteristic(s) Prerequisite(s) Requi r enent (s) Ctation(s)

W derness areas, wldlife resources,
wildlife refuges, or scenic rivers

* Wthin area affecting or river- * Presence of fish or wildlife resources; * The effects of water-related projects on fish and * Fish and WIdlife Coordination Act
and - presence of fish or wildlife action by federal agency that results wildlife resources nust be considered. (16 USC 661 of seq.).°° 662 and 663 -
resour ces in the control or structural appl i cabl e

nmodi fi cati on of a natural stream or * Action nmust be taken to prevent, mitigate, or
body of water conpensate for project-rel ated danages or losses to * 40 CFR °6.302(g)(applies to federal
fish and wildlife resources. agencies only) - TBC

* (Offsite response action
* (Ofsite actions that alter a resource require
consultation with the FWs. NVFS. and/or the
appropriate state agency.

* Consultation with the responsible agency is al so
strongly reconmended for onsite actions.

* Location enconpassing aquatic * Action(s) involving the discharge of * Degradation or destruction of aquatic ecosystens nust * (O ean Water Act °404 - applicable
ecosystem wi th dependent fish, dredge or fill nmaterial into aquatic be avoided to the extent possible. D scharges that
wildlife, other aquatic life, or habitat ecosystem cause or contribute to significant degradation of the * 40 CFR °230 - applicable

wat er of such ecosystens are prohibited.
* 33 CFR °320-330 - applicable

* Presence of wild birds or their nests * The Intentional, knowi ng, or reckless taking, catching, * HC °183D- 61 et seq. - applicable
injuring, killing, destroying, or keeping in captivity or

possession or wild birds is prohibited.

* Damagi ng or destroying the nests of wild birds is

pr ohi bi t ed.
Endangered, threatened, or rare species
* Presence of endangered or threatened * Action invol ving discharge of dredge * Dredge or fill material shall not be discharged into an * Cean Water Act °404 - applicable
species or critical habitat (see above or fill material into aquatic ecosystem aquatic ecosystemif it would jeopardi ze such species
citation) of sane within an aquatic or would likely result in the destruction or adverse * 40 CFR °230.10(b)-applicable
ecosystem as defined in 40 CFR nodi fication of a critical habitat of the species.
©230. 3(c¢)
* Presence of federal or state * The taking of any threatened or endangered species * HC 195D-4 - applicable

endangered or threatened species within the state is prohibited.



Locati on Characteristic(s)

Presence of endangered or threatened
species - or - critical habitat of such
species as designated in 50 CFR °17.

50 CFR ©220, or 50 CFR °227

*

Source: United States Army Environment al

CFR Code of Federal Regul ations
DA Department of Interior

FWs U S Fish And WIidlife Service
HC Hawaii QG tation

NMFS National Marine Fisheries Service

TBC To be consi dered
UsC United States Code

Prerequisite(s)

Action that is likely to jeopardize
speci es or destroy or adversely
nodi fy critical habitat

Cont r ol

*

Table 2.2 (continued)
Requi r errent (s)

Actions that jeopardize species/habitat nust be
avoi ded or appropriate mtigation neasures taken.

O fsite actions that affect species/habitat require
consultation with DO, FW5 NWS, and/or state
agenci es as appropriate, to ensure that proposed
actions do not jeopardize the continued existence of
the species or adversely nodify or destroy critical
habi t at .

Consul tation with the responsible agency is al so
strongly recommended for onsite actions.

Ctation(s)
Endanger ed Species Act of 1973 (16
USC 1531 et seq.) - applicable
50 CFR °402 - applicable
40 CFR °6.302(h) - TBC

Fish and WIldlife Coordination Act
(16 USC 661 et seq.) - applicable



Table 2. 3:
Requi renents and " To- Be- Consi dered" Qui dance for
C eanup of Groundwater at Schofield Barracks QU 2 a

Chemi cal

Acet one

Benzene

bi s(2- Et hyl hexyl ) pht hal ate
2-But anone (nethyl ethyl ketone)
Car bon di sul fide

Carbon tetrachl ori de

Chl or onet hane

1, 1- D chl or oet hane

1, 2- D chl or oet hane

cis-1, 2-Di chl or oet hene
trans-1, 2- Di chl or oet hene
Et hyl benzene

2- Hexanone

4- Met hyl - 1- pent anone

4- Met hyl - 2- pent anone

Met hyl ene chl ori de

Ni t robenzene

Phenol

Pyr ene

1,1, 2, 2-Tetrachl or oet hane
Tet rachl or oet hene

Tol uene

Tri chl or oet hene

Vinyl chloride

Xyl enes, total

Source: United States Arny Environnental

Chemi cal -specific Applicable or Rel evant and Appropriate

Rel evant and Appropriate Requirenents b

SDWA MCLs d

(mg/1)

5
5
6

70
100
700

1, 000
5

2

10, 000

Hawai i

Cent er

(mo/1)

70
100
700

1, 000
5

2

10, 000

ARARs Applicable or relevant and appropriate requirenents

CERCLA Conprehensi ve Environnmental Response,
CFR Code of Federal Regul ations

EPA U S. Environmental Protection Agency
HA Heal t h advi sory

MCL Maxi mum cont ami nant | evel

MCLG Maxi mum cont am nant | evel goal

ny/ | MIligrans per liter

SDWA Safe Drinking Water Act

TBC To be considered

USAEC U.S. Arny Environnental Center

Conpensat i on,

MCLs e

SDWA MCLGs f

(mo/ 1)

o O o

700

1, 000

10, 000

and Liability Act

TBC Qui dance ¢
Heal t h
Advi sories g

(mo/ 1)

700

5h

4,000

Wk o
> o~
S
o=

10, 000



Table 2.3 (continued)

This tabl e provides ARARs or TBC guidance for all chem cals detected in the groundwater at Schofield
Barracks, as reported in Figure 3.5 of the Draft Final Sanpling and Analysis Plan for Operable Unit 4 Phase ||
Remedi al Investigation and Feasibility Study Field Program August 19, 1994. The bolded and italicized
val ues indicate the ARAR or TBC for each chemcal. The MCLs/MCLGs in this table are relevant and
appropriate requirements for cleanup of extracted groundwater. The MCLs woul d be applicable "at the tap."
These deci sions are based on the determnation that the underground water systemat Schofield Arny
Barracks is a public water system designated as a Community Water System by the Hawaii Departnent of

Heal th, D vision of Drinking Water (Personal communication with A Zane, Engineer, Division of Drinking
Water, July 25, 1995). A Community Water Systemis "a public water system which serves at |east 15
connections used by year-round residents or regularly serves at |east 25 year-round residents." (40 CFR °
141.2 Definitions [1994] and Hawaii Administrative Rules 20 © 11-20-2 Definitions [1994]).

Rel evant and appropriate requirenents are "those cl eanup standards, standards of control, and ot her
substantive requirements, criteria, or limtations pronul gated under federal environnmental or state
environnental or facility siting laws that, while not 'applicable' to a hazardous substance, pollutant,

contami nant, renedial action, |location, or other circunstance at a CERCLA site, address problens or

situations sufficiently simlar to those encountered at the CERCLA site that their use is well suited to the
particular site." (40 CFR° 300.5 Definitions. [1994]). "Maxi num contam nant |evel goals (MILGs),

establ i shed under the Safe Drinking Water Act, that are set at |evels above zero, shall be attained by renedi al
actions for ground waters that are current or potential sources of drinking water, where the MCLGs are

rel evant and appropriate under the circunstances of release." (40 CFR ° 300.430[e][2](i)[B] [1994]).

This "category consists of advisories, criteria, or guidance that were devel oped by the EPA, other federal
agencies, or states that nmay be useful in devel oping CERCLA renedies." (40 CFR ° 300.400(g)[3] [1994]).
TBCs are nonpronul gated advi sories and are not legally binding. They "do not have the status of potential
ARARs. " (CERCLA Conpliance with Gther Laws Manual Draft Quidance, USEPA OSWER Directive 9234. 1-

01, 1988.)

40 CFR Part 141 Subpart B and Subpart G (1994).

State of Hawaii Maxi mum Contami nation Levels. Rules Relating to Potable Water Systens Title 11 Chapter

20 °° 11-20-2, -3, and -4, as anended, originally effective August 8, 1977, as Chapter 49 of the Public Health
Regul ati ons, Departnent of Health.

40 CFR Part 141 Subpart F (1994).

USEPA O fice of Water Lifetine Health Advisories (HAs) for a 70-kg Adult, My 1995.

USEPA O fice of Water Health Advisory representing a 1 x 10 -6 cancer risk, the concentration in drinking
water that will result in one excess cancer death in one mllion people (May 1995).

Under review. Drinking Water Regul ations and Heal th Advisories, USEPA Ofice of Water, May 1995.



Table 2.4: Action-specific Applicable or Relevant and Appropriate Requirenents

Acti ons

Alternative 1 No Action
Institutional controls

Alternative 2 Air Stripping .

Fugi tive dust em ssions

Air emssions fromthe air stripper

Di scharge of treated groundwater

Al ternative 4 Peroxi de/ Gzone Oxi dation

Fugitive dust em ssions

for QU 2 at Schofield Arny Barracks, Hawaii

Requi renent s

Institutional controls such as water use and deed restrictions to
suppl ement engi neering controls as appropriate for short-and

| ong-term nanagerment to prevent or lint exposure to

hazar dous substances, pollutant, or contam nants,

Visible fugitive dust em ssions must not be di scharged beyond
the property lot line on which the fugitive dust originates.

Reasonabl e Precautions nust be used to prevent fugitive dust
em ssi ons.

Admi ni strative and substantive requirenents of permt if
exenption listed at °11-60. 1-62(d) (1) cannot be net.
Requirenments include the installation of devices for the
measurenent or anal ysis of source emi ssions or anbi ent
concentrations of air pollutants; nonitoring; and requirenents
concerning the use, naintenance, and installation of

noni t ori ng equi prrent .

Conmply with MCLs. See Section 3 of the QU 2 FS Report for a
di scussi on of MCLs.

See Alternative 2

Di scharge of treated groundwater See Alternative 2

CFR Code of Federal Regul ations
MCL Maxi mum cont am nant | evel
RCRA Resource Conservation and Reco

very Act

Prerequisites

Presence of hazardous

subst ances, pollutants,

or contam nants,

Fugi ti ve em ssions
from excavati on of
contam nated soil and
construction of pads.

Exenpti on under °11-
60. 1-62(d) (1) cannot
be met.

Di scharge of treated
groundwater into

wat er distribution
system

Federal Ctation

40CFR ©
300.430(a) (1) (iii)(D
to be consi dered.

©11-60. 1- 68
appl i cabl e

Hawaii Ctation

©11-60. 1- 33(a) (1)
through (7) and (b)
appl i cabl e



Table 2.5: Prelimnary Estimated Influent Chem cals of Concern Concentrations
and Proposed Treatnent Standards for Schofield Arny Barracks QU 2

Esti mat ed Range
of G oundwat er

I nf | uent Feder al
Concentrati ons MJs a
Chem cal s of Concern (1g/l) (1g/l)
Carbon tetrachl oride <1 -bto8.2-b 5
Tri chl or oet hene <l -bto 25 -c 5
< Less than
MCLs Maxi mum cont am nant |evel s
(08) Qperabl e Unit
Ig/ | M crogram per liter
a. State of Hawaii MCLs are equivalent to the federal MCLs for these conpounds.
b. Based on QU 2 R sanpling results.
c Based on influent concentration data to the Schofield Barracks water supply well air

stripper treatnent systemthe air stripper influent concentrations (sanpled February 28,
1995). (State of Hawaii Department of Health personal communi cation)



Evaluation Criteria
Ef f ecti veness

Overall protection of hunman
health and the environnent

Conpl i ance with ARARs
and ot her gui dance

Long-term ef fecti veness

Table 2.6: Summary of Conparative Analysis of Aternatives

Alternative 1
No Action

I nadequat e; uncertainty regarding tinme
frame when QU 2 groundwat er plunme

woul d migrate offsite and what the TCE
concentration would be. Natural
attenuation will be the primary nechani sm
for reduci ng contam nant concentration in
the aquifer.

No action does not achi eve chenical -
speci fic ARARs, however, through natural
attenuation chem cal -specific ARARs are
expected to be achieved; there are no
action-specific ARARs and no | ocati on-
speci fic ARARs.

Through deed restriction this alternative
wi Il reduce residual risk associated with
the groundwater within the QU 2 plune
onsite. Future hypothetical risk and
exposur e pat hways woul d continue to pose
a threat to hunman health and the
environment. Natural attenuation will
eventual ly contribute to the attai nnment of
MCLs and the elimnation of residual risk
and threat to human health and the

envi ronment .

Al ternative 2

G oundwat er Extraction, Air Stripping

Protective; inmediately upon treatnment and
prior to distribution of the QU 2 groundwater
for domestic use. Natural
the primary nechani smfor contani nant
concentration reduction in the aquifer.

Air stripping can neet chem cal -specific
ARARs immredi ately through treatnment at the

wel | head, and with tine through natural
attenuation. However, because the alternative
will not actively restore the aquifer to bel ow

MCL concentrations, a Tl waiver has been

i nvoked for this ARAR Action-specific and
| ocati on-specific ARARs are expected to bhe
net by this alternative.

Treatnent at the well head conbined with
natural attenuation wll
to the attai nnent of MCLs and the
elimnation of residual risk and threat to
human heal th and t he environment.

attenuation will be

eventual Iy contribute

Al ternative 4
G oundwat er Extraction, Qzone/ Hydrogen
Per oxi de Oxi dati on

Protective; inmediately upon treatnent and
prior to distribution of the QU 2 groundwater.
Natural attenuation will be the prinmary
nmechani sm for contam nant concentration
reduction in the aquifer.

Qzone/ hydr ogen peroxi de oxidation can neet
chem cal - speci fic ARARs | mredi ately

through treatnent at the wellhead, and with
tine through natural attenuation. However,
because the alternative will not actively
restore the aquifer to bel ow MCL
concentrations, a Tl waiver has been invoked
for this ARAR Action-specific and | ocation-
specific ARARs are expected to be net by this
alternative.

Treatnent at the well head conbined with
natural attenuation will eventually contribute
to the attainnent of MCLs and the elimnation
of residual risk and threat to human health
and the environnent.



Evaluation Criteria

Reduction of toxicity,
mobi lity, and vol une

Short-term effectiveness

I npl ementability

Table 2.6 (continued)

Alternative 1
No Action

No reduction in nobility, toxicity, or
volurme fromtreatnent. However,
reduction in toxicity, nobility,
through natural attenuation and
degradati on.

and vol urre

Unchanged; Arny controls access to the
site and groundwater renoval and use.

Technically feasible to inpl ement
groundwat er nonitoring program

Cost Total Estimated Capital Cost = $0
Total Estimated Annual Operation and
Mai nt enance Cost = $87, 500
Total Estimated Present Worth =
$1, 350, 000

ARAR Applicabl e or relevant and appropriate requirenent

gpm Gal | ons per mnute

(0F) Qper abl e unit

PRG Prelimnary remedi ati on goal

TCE Tri chl or oet hene

A ternative 2
G oundwat er Extraction, Air Stripping

Extracted groundwater will have a reduction

in toxicity and volume providing protection

to human health and the environnent.

However, reduction in mobility, toxicity, and
volune will not occur to a large extent in the
cont am nat ed groundwat er system except

t hrough natural attenuation.

I npacts to the community and workers will

be minimal during construction of the
concrete pad and set tip of the treatnent
equi prent. Possi bl e short-term ecol ogi cal
and environmental effects due to construction
activities fromdust generation, vegetation
clearing, and construction noise.

Technically feasible to inplenent.
Conventional equipment used in this
alternative. Effectiveness nmonitored through
process nonitoring and groundwater

noni t ori ng.

Qperating Flow Rate = 3,000 gpm
Total Estimated Capital Cost = $650, 000
Total Estimated Annual Cperation and

Mai nt enance Cost = $217, 000

Total Estimated Present Worth = $3, 990, 000

Al ternative 4
G oundwat er Extraction, Qzone/ Hydrogen
Per oxi de Oxi dati on

Contami nants in extracted groundwater will

be reduced in toxicity and vol une providi ng
protection to hunman health and the

envi ronnent. However, reduction in

mobi lity, toxicity, and volune will not occur
in the contam nated groundwater system
except through natural attenuation.

I npacts to the community and workers will

be minimal during construction of the
concrete pad and set up of the treatmnent

equi prent. Possi bl e short-term ecol ogi cal
and environmental effects due to construction
activities fromdust generation, vegetation
clearing, and construction noise.

Technically feasible to inplenent.
Conventional equipment used in this
alternative. Effectiveness nonitored through
process nonitoring and groundwat er

noni t ori ng.

Qperating Flow Rate = 3,000 gpm
Total Estimated Capital Cost = $1, 500, 000
Total Estimated Annual Cperation and

Mai nt enance Cost = $287, 000

Total Estimated Present Worth = $5, 910. 000



Table 2.7: Calculations for Estimated Maxi mum Tri chl or oet hene Vapor D scharge fron

Alternative 2 (Air Stripping Treatnent)

Assunpti ons:
. Maxi mum i nfl uent groundwater flow rate into the air stripper is 1,500 gallons per mnute (gpm
. The trichloroethene (TCE) concentration of 25 micrograns per liter (1g/l)

Schofield Barracks water supply well
Trichl or oet hene (TCE)

1 gram 1 pound 3.785 liters
1,000 nmilligrams 453.6 grans gal | on

= 164 pounds per year of TCE

air stripper treatnment system

60 m nutes
1,000 nmilligrams

1, 500 gal I ons
m nut e

.025 mlligramns
liter

24 hour
day

is based on influent concentration data to the

365 day
year



Table 2.8: Summary of Estinmated Costs for Remedial Action Aternatives

at Schofield Arny Barracks for QU 2

Esti mat ed Esti mat ed Esti mat ed
Capi tal Annual Net Present
Cost Q&M Cost Wr t h*
Al ternative (%) (%) (%)
Alternative 1: No Action 0 87, 500 1, 350, 000
Alternative 2. Ar Stripping 650, 000 217, 000 3, 990, 000

Alternative 4. (Qone/ Hydrogen Peroxi de Oxi dation 1, 500, 000

&M Qper ati on and nai nt enance

*

Based on 5 percent rate of return and 30-year life.

Table 2.9: Estinmated Cost Summary of Sel ected Renedy - A

Capi tal Cost

Direct Capital Cost
Extracti on system
Mobi | i zati on and denobilization/site work
G oundwat er treatnment system

Subtotal - Estinated Direct Capital Cost
I ndi rect Capital Cost
Conti ngency (@25 percent)
Engi neering (@10 percent)
Contractor markup (@10 percent)
Constructi on nanagenent (@ 25 percent)
Total - Estinated Capital Cost
Annual Qperation and Mai ntenance (Q8&\) Cost
Labor and mai nt enance
Electricity
Fi ve-year site review and groundwater nonitoring
Subtotal - Estimated O&M Cost
Conti ngency (@25 percent)

Total Estimated Annual Q&M Cost

<I MG SRC 97032H>
<I MG SRC 970321 >
<I MG SRC 97032J>
<I MG SRC 97032K>
<I MG SRC 97032L>
<I MG SRC 97032Mw>

287, 000 5, 910, 000

r Stripping

$19, 000
41, 000
322, 000
$382, 000
$96, 000
38, 000
38, 000
96, 000
S650, 000
$21, 000
83, 000
70, 000
$174, 000

43, 000

S217, 000



3. 0 RESPONSI VENESS SUWARY
3.1 Qvervi ew

This section provides a summary of the public coments and concerns regardi ng the Proposed Pl an
at Schofield Barracks, Island of Cahu, Hawaii. At the time of the public review period, the
Arny had selected Alternative 2, as the preferred alternative for the QU 2 groundwater. On the
basis of the witten and verbal coments received, the Arny's Proposed Plan was generally
accepted by the public

3.2 Background on Community | nvol venment

The Arny has inplenented a progressive public relations and invol verrent program for
environnental activities at Schofield Barracks. A Technical Review Conmittee, conprised of
representatives fromthe Arny, the EPA the State of Hawaii DOH, and nenbers of the genera
public, has been established and neets periodically to involve the public in decisions nade
regarding investigation results, proposed work, and potential renedial actions. The Arny

di stributed over 100 copies of a fact sheet to interested parties and to the infornation
repositories (Section 2.6). These fact sheets described the installation restoration program at
Schofield Barracks, including a discussion of how the public could get nore information and get
involved in the program A synopsis of comunity relations activities conducted by the Arny is
presented in Appendi x A

The Arny held a public comment period on the alternatives presented in the QU 2 FS and Proposed
Pl an from May 24 through June 24, 1996. Over 100 copies of the Proposed Plan were nailed to the
public for review and comment and were placed in the repositories discussed in Section 2.6. The
Proposed Plan also invited readers to a public neeting to discuss the preferred alternative.
This public neeting was held to discuss the selected preferred alternative. The neeting was
hel d on June 12, 1996, from7:00 to 8:00 p.m in the Hale Koa, at Wahiawa District Park, 1139A
Ki I ani Avenue, Wahi awa, Hawai i

Commrents were received fromthe public regarding the Proposed Plan public during the comrent
period and those comments are addressed bel ow.

3.3 Summary of Comments Recei ved During Public Comrent Period and Departnent of the Arny
Responses

The comments received during the public comment period and acconpanyi ng Arny responses are
provided in Appendi x B



Arny
bgs
BWS
CERCLA

EPA
ERA
ESPS
FW5
FFA

gpm

Schofi el d Barracks
SDVWA
TBC
TCE
USAEC
usc

w

vCoC
VES
Wheel er
VW |
Ig/m3
Ig/ |

4.0 ACRONYMB

Appl i cabl e or relevant and appropriate requirenent
U S. Departnment of the Arny

Bel ow ground surface

Board of Water Supply

Conpr ehensi ve Environnmental Response, Conpensation,
Code of Federal Regul ations

Cont am nants of concern

Chem cal s of potential concern

d ean Water Act

Def ense Environmental Restoration Program
U S. Departnent of Defense

Departnent of Health

Departnent of Interior

U S. Environnental Protection Agency

Ecol ogi cal risk assessnent

Envi ronnental Servi ces Program Support

U S. Fish and WIidlife Service

Federal Facility Agreenent

Gal | ons per mnute

Hawai i Adm nistrative Rules

Hawaii G tation

Hazard i ndex

Har di ng Lawson Associ at es

Heal th risk assessnent

I n- Progress Review

Instal |l ati on Restoration Program

Pounds per day

Maxi mum Cont am nant Level

Maxi mum cont am nant | evel goal

and Liability Act

Nati onal G| and Hazardous Substances Pol |l ution Contingency Pl an

Nati onal Geodetic Vertical Datum of 1929
Nati onal Marine Fisheries Service
National Priorities List

Operation and nmi nt enance

Qperabl e unit

Prelimnary Assessnent/Site Investigation
Parts per billion

Prelimnary renediation goal

Resour ce Conservation and Recovery Act
Remedi al I nvestigation/Feasibility Study
Reasonabl e maxi mum exposure

Record of Decision

Sanpl i ng and Analysis Pl an

Super fund Amendnents and Reaut horization Act of 1986

Schofield Arny Barracks

Safe Drinking Water Act

To be consi dered

Tri chl or oet hene

U S. Arny Environnental Center
United States Code

U traviol et

Vol atil e organi ¢ conpound
Wat erways Experinment Station
Wieel er Arny Airfield

VWrld Var 11

M crograns per cubic neter

M crograns per liter
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Appendi x A
SYNOPSI S OF COVMUNI TY RELATI ONS ACTI VI TI ES

May 1985 - Schofield Barracks issued a press rel ease regardi ng the detection of
Trichloroethylene (TCE) in the Schofield Barracks Supply wells and the tenporary switch to city
and county water supplies.

August 1990 - Schofield Barracks issued a press rel ease regardi ng the placenent of the
installation on the National Priorities List (NPL).

Cctober 1990 - Schofield Barracks Public Affairs Ofice and Environnental O fice addressed the
Wahi awa Nei ghbor hood Board regardi ng Arny plans to conduct investigations on Schofield Barracks
to identify sources of TCE

January 1992 - Schofield Barracks and U.S. Arny Toxic and Hazardous Materials Agency
(USATHAMA) subnitted press rel eases requesting public involvenent in |ocating the source(s) of
TCE contam nation in and around Schofield Barracks.

January 1992 - Schofield Barracks and USATHAMA conducted interviews with twenty |ocal residents
to assist in the devel opnent of a Community Relations Plan for the Schofield Barracks
Install ation Restoration Program (I RP).

June 1992 - The Arny finalized the Community Relations Plan for Schofield Barracks and pl aced
copies in the newy established information repositories located in the MIlilani Public Library,
the Wahi awa Public Library, The Hawaii Departnent of Health, and the Directorate of Public Wrks
in Building 300 of Weeler Arny Airfield.

February 25, 1993 - Schofield Barracks and the Arny Environnmental Center (AEC) conducted a
public neeting at the Hale Koa at Wahiawa District Park in Wahiawa to provide the public with an
update on the IRP and the results of the first phase of the investigations.

February 1993 - In conjunction with the public neeting, the Arny published and distributed a
fact sheet that provided an update on the IRP and initial investigative results.

Sept enber 13 and 14, 1994 - Schofield Barracks and the AEC conducted public availability
sessions at the Hale Koa at Wahiawa District Park (Septenber 13) and at the Schofield Barracks
Post Library (Septenber 14) to provide an update on the IRP.

Sept enber 13 and 14, 1994 - In conjunction with the public availability sessions, the Arny
solicited interest in the formation of a Restoration Advisory Board (RAB) conprised of | ocal
citizen representatives, Arny representatives, and regulatory agency representatives that would
oversee the conduct of the Arny's IRP at Schofield Barracks.

Sept enber 12 through 14, 1994 - The Arny presented a poster display that summarized installation
restoration efforts and plans for Schofield Barracks at the 1st Hawaii National Technol ogi es
Conf erence sponsored by the Hawaii Departnment of Health

Sept enber 1994 - In conjunction with the public availability session, the Arny published and
distributed a fact sheet that provided an update on the IRP and initial investigative results.

May 24 through June 24, 1996 - Schofield Barracks conducted a public review period for the
Proposed Plan for Operable Unit 2.

June 12, 1996 - Schofield Barracks and the AEC conducted a public neeting to present the
Operable Unit 2 Proposed Plan and solicit public coments.



Appendi x B
COMMVENTS RECEI VED DURI NG PUBLI C COMVENT PERI CD AND ARMY RESPONSES
Directorate of Public Wrks AUG 09 1996

M. Henry Curtis
Executive Director
Life of the Land

1111 Bi shop Street
Suite 503

Honol ul u, Hawaii 96813

Dear M. Curtis:

Thank you for your input on the Arny's Proposed Plan for addressi ng groundwater contam nation at
Schofi el d Barracks.

In response to your comment regarding the detection levels used in nonitoring water supply wells
under the Schofield Barracks installation restoration program the Arny, in the past has used an
anal ytical nmethod that will accurately detect trichloroethylene (TCE) down to 1.0 m crograns per
liter (ug/1l) or parts per billion (ppb). This provides an adequate safety factor between the
detection limts and the Safe Drinking Water Act Maxi num Contani nant Level of 5 ug/l. In
addition, the Arny recently agreed to a request by the Hawaii Departnent of Health to use a
drinking water analytical nethod that will detect TCE down to 0.3 ug/l for all future sanpling
to be conducted under the proposed well head treatnent renedial action.

We would like to assure you that the approach in the Qperable Unit 2 Proposed Plan for
addressing the groundwater contamnation is fully protective of human health and the
environnent. The Arny is commtted to ensuring that the water supply wells potentially inpacted
by the TCE originating from Schofield Barracks are nonitored and that actions are taken if TCE
is found in those supply wells.

Your participation in the QU 2 Proposed Plan Public neeting was appreciated. Your continued
interest in the cleanup efforts at Schofield Barracks is encouraged, and if you have any further
questions, please contact M. Jon Fukuda, Environmental Departnent, Directorate of Public Wrks,
656- 6790.

Si ncerely,
ORI G NAL SI GNED BY;
Dennis J. Fontana

Col onel, U 'S. Arny
Director of Public Wrks



LI FE OF THE LAND
HAVWAI | ' S OAN ENVI RONVENTAL ACTI ON GROUP
EDUCATI ON, RESEARCH, LOBBYI NG & LI TI GATI ON
PROTECTI NG HAWAI | S FRAGQ LE ENVI RONVENT
June 21, 1996
Commrents RE:  Qperable Unit 2: G oundwater
The facts are sinple. TCE exists in the groundwater. The Arny/ EPA has spent $8M | ooki ng for
the source, unfortunately unsuccessfully. The Arny has renoved an equival ent of 1 drum (55

gal l ons) of TCE per year fromgroundwater filtration for the past 10 years.

The Gty & County of Honol ul us Board of Water Supply (BWB) nmintains five separate water
systens for Cahu. They are:

. Wi al ua- - Hal ei wa- - Sunset ;

. Wi anae- - Ewa- - Downt own- - East Honol ul u- - W ndwar d
. Wahi awa;

. MIlilani;

. Kuni a

The fiction is that everything is okay. The BWS has nonitored wells for pesticide and toxic
contam nation for many years. Persistent critics outside of the governnent, and sources w thin
the BW5 have stated that the BWs tests |leave a lot to be desired. |If contanmination is found il
a well, either the detection level for a test will be lowered (if 3 ppb was detected, the next
testing will only be able to nmeasure 5 ppb), or the well will no |longer be tested

There is a disease cluster in Village Park. Many believe that the contamnation is in the
ground water or the soil. The Hawaii Departnent of Health has testified before the State
Legi sl ature that they would investigate --- if the had the $ --- but since they don't --- other
priorities conme first.

The EPA cane out to Cahu last fall to obtain infornation about the proposed Kunia Superfund
site. The EPA asked Life of the Land for input. The EPA wanted to linmt the Kunia Superfund to
Kunia. The EPA did not want the Proposed Kunia Superfund Site to overlap with the Schofield
Superfund Site. Too many conplications!

The Gal braith property has been proposed as the site for the joint Whi awa/ Schofi el d Wast ewat er
Treatnent Plant and Wetlands Facility. This would require separating the Schofield Superfund
Site into sections, and then de-listing the Galbraith section

These exanpl es | ead the environnental comunity to question the nmessage we are receiving

In this case, the community, through participation in the RAB process, can feel assured that
everything is under control. The community would also feel confortable know ng that if

condi tions change, they woul d know about the changes up-front. The mlitary could also profit
greatly fromthis continued interaction with the community.

Life of the Land is interesting in serving on such a Board.

<I MG SRC 97032N\>

Henry Q Curtis
Executive Director

1111 Bishop St, Suite 503 * Honolulu, H 96813 * 533-3454 * fax 533-0993



<I M5 SRC 97032C>
June 18, 1996

Commrander

USAG HI

Directorate of Public Wrks
Attn: M. John Fukuda
Schofield Barracks H 96857-5000

Dear M. Fukuda,

The O ahu Group of the Sierra Aub is concerned that the proposed plan to address groundwater
contami nation at Schofield does not appear to call for the long-termcleanup of site

contam nation and restoration of the groundwater system Wile it may be cost-effective in the
short-termto treat water before consunption, it is inperative that the sources of contam nation
be identified and cl eaned up

Si ncerely,

<I MG SRC 97032P>



Directorate of Public Wrks

M. Phillip D. Bogetto
0'ahu Group Chair
Hawai i Chapt er

Sierra dub

P. O Box 2577
Honol ul u, Hawaii 96803

Dear M. Bogetto:

Thank you for your input on the Arny's Proposed Plan for addressi ng groundwater contam nation at
Schofi el d Barracks.

The Arny shares your opinion that the best approach for protecting and restoring groundwater is
to identify and cl eanup sources of contami nation. The Arnmy's highest priority under the
installation restoration programwas the identification and investigation of potential sources
of the solvent trichloroethylene (TCE) which resulted in contanmination of the groundwater
underlying the installation. A thorough investigation was conducted under Operable Unit 1 (TCE
sources) to determne the source, or sources, of TCE contam nation. The investigation included
extensive historical records search, interviews with past enployees, an extensive revi ew of

hi storical aerial photographs and site wal ks to identify potential source areas. This was

foll owed by a renedial investigation of those sites which included soil gas surveys to detect
the smal |l est presence of TCE and other contami nants. Unfortunately, that search failed to
identify a source of contamination. As discussed at the Operable Unit 1 public nmeeting on July
18, 1995, the Arny has followed up on all infornation regardi ng possible TCE sources and wl |
continue to do so, however, at this time we have investigated all suspected sites.

We woul d like to assure you that the approach proposed under the Qperable Unit 2 Proposed Pl an
is fully protective of human health and the environment. The Arny is committed to ensuring that
the water supply wells potentially inpacted by the TCE originating from Schofield Barracks are
nonitored and that actions are taken if TCEis found in the supply wells.

Your continued interest in the cleanup efforts at Schofield Barracks is encouraged, and if you
have any questions, please contact M. Jon Fukuda, Environnental Departnent, Directorate of
Public Wrks, 656-6790

Si ncerely,

<I MG SRC 970320



<I MG SRC 97032R>

HOUSE OF REPRESENTATI VES
STATE OF HAWAI |
STATE CAPI TOL

Marcus R GCshiro HONCLULU, HAWAIl 96813 District 40
State Representative Wahi ana Whitnore Vil l age

Comander

June 20, 1996

US Any Grrison - Hawai
Directorate of Public Wrks

ATTN  APVG GA (M. Jon Fukuda)
Schofi el d Barracks, Hawaii 96857-5000

Dear Commander :

RE: QU2 Public Conments

Pl ease accept the following as ny witten comments to the proposed clean up plans for Operable
Unit 2 (QU2). M concerns regarding the proposed alternative are as foll ows:

1

Source of carbon tetrachloride and TCE has not been identified

I have concerns regarding the integrity of the Ri sk Assessnent; How can one neasure
the risk of danger to health and environnental when there is no know edge of the
extent of contam nati on? Do you have any best estinmates of the quantity of

contam nati on? Can this be deduced from past records, oral investigations of past
personnel ? More resources should be directed to ascertaining the extent of and
quantity of contam nation

Protection of Public Water Supply.

I have grave concerns over the current nonitoring process, especially given the close
proximty of Board of Water Supply wells and water sources of the contamn nated
groundwat er beneath Schofield. |If the contam nated body of groundwater shoul d nove
fromit present site, would it not expose the public water supply to contam nation

al so?

I would like clarification on the safeguards currently established. Likew se
clarification of the safeguards being taken to insure that the | arger groundwater body
i s not contan nated.

I wish to obtain a copy of the map of the test sites and the corresponding | evel s of
contam nants found in each (This was the visual aid used at the Public Meting).

I thank you for the opportunity to comment. |If you have any questions or if | can be of any
further assistance, please feel free to contact ne at 586- 8505

MO gt

Very truly yours

<I MG SRC 97032S>



<I MG SRC 97032T>

DEPARTMENT CF THE ARW
HEADQUARTERS, UNI TED STATES ARMY GARRI SON, HAWAI |
SCHOFI ELD BARRACKS, HAWAI I 96857- 5000

REPLY TO
ATTENTI ON OF

August 30, 1996
Directorate of Public Wrks

Honorabl e Marcus R Gshiro
State Representative
District 40

State of Hawaii

State Capitol

Honol ul u, Hawaii 96813

Dear M. GCshiro:

I would like to thank you for the interest you have shown in the Arny's cl ean-up program at
Schofield Barracks and for your comments on the Qperable Unit 2 (G oundwater) Proposed Pl an
provided in your letter of June 20, 1996. The following information is provided in response to
your comments

Comment 1: Source of carbon tetrachl oride and TCE has not been identified.

Response: The Arny shares your concern that the source of the TCE plune fromthe East Range
Area has not been specifically identified. The Arny's highest priority under the installation
restoration programwas the identification and investigation of potential sources of the solvent
trichl oroethylene (TCE), which resulted in contam nation of the groundwater underlying the
installation. The best approach for protecting and restoring groundwater is to identify and

cl ean up sources of contami nation. A thorough investigation was conducted under Qperable Unit 1
(TCE Sources) to determine the source or sources of TCE contamination. The investigation

i ncl uded extensive historical record searches, interviews with over 120 peopl e, an extensive
review of historical aerial photographs (120 phot ographs dating back to the 1940's), and site
wal ks to identify potential source areas. This was followed by a renedial investigation of
those sites, which included soil gas surveys to detect the snallest presence of TCE in the
soils, soil sanpling to depths of 150 feet, stream and sedi nent sanpling, geophysical surveys to
| ocate past di sposal trenches, and various other techniques to determ ne the presence of TCE and
other contam nants. Unfortunately, that search failed to identify a source of contam nation

As discussed at the Operable Unit 1 public neeting on July 18, 1995, the Arny has followed up on
all information regardi ng possible TCE sources. However, at this tinme, we have investigated al
suspected sites.

The risk assessnment conducted for groundwater contami nation at Schofield Barracks was performnmed
usi ng the highest concentration of TCE recorded in the groundwater at the East Range. These

| evel s are much higher than those currently found in the Schofield Supply wells, and are mnuch

hi gher than could potentially mgrate to other nunicipal water supply wells downgradi ent of
Schofield Barracks. Natural processes of dilution, absorption and degradation will continue to
reduce TCE concentrati ons as the groundwater noves away fromthe Schofield area

Even using the highest concentrations, the groundwater risk assessnent showed no unacceptabl e

ri sk fromconsunption of the untreated groundwater. Regardless of the risk, the Arny is
obl i gated under Conprehensive Environnental Response, Conpensation, and Liability Act (CERCLA)
to address groundwat er contam nation based on the exceedance of Safe Drinking Water Act Maxi mum
Cont ami nant Levels (MCLs) under the Safe Drinking Water Act for TCE and carbon tetrachl oride.
The proposed plan for Operable Unit 2 addresses the contam nation through | ong-term nonitoring
of the supply wells, and the installation of treatnment systens at Conmunity water sources if
concentrations approach the MCL.



Comment 2: Protection of Public Water Supply.

Response: W would |ike to assure you that the approach proposed under the Operable Unit 2
Proposed Pl an for addressing groundwater contamination is fully protective of hunman health and
the environnent. The Arny is committed to ensuring that the water supply wells, inpacted by the
TCE originating from Schofield Barracks, are nonitored and that actions are taken if TCE is
found in those supply wells. The Arny's trigger level for taking action is one-half the MCL to
allowtime for procurenment and installation of any required well head treatnent systens. Based
on data fromthe renedial investigation and from el even years of nonitoring the Schofield
Barracks supply wells, the concentrations have remained relatively constant. The quarterly
nmonitoring programw |l provide tinely data to provide a continuing assessnent of plunme
mgration rates and directions so early action can be taken if needed

As you requested, a nap showing the |locations of the wells tested during the renedi a
investigation and which will be included in the long termnonitoring programis encl osed

Again, your interest and participation in the QU 2 Proposed Pl an public neeting are appreciated
Your continued interest in the cleanup efforts at Schofield Barracks is encouraged, and if you
have any further questions, please contact M. Jon Fukuda, Environnental Departnent, Directorate
of Public Wrks, 656-6790.

Si ncerely,

<I MG SRC 97032U>

Encl osure

<I MG SRC 97032V>



Appendi x C

ANALYSI S OF THE | MPACT OF TRI CHLORCETHENE ( TCE) ON CARBON USAGE I N THE
HONCLULU BCARD OF WATER SUPPLY TREATMENT SYSTEMS

HLA contacted both Carbonaire and Cal gon and asked each of the conpanies to nodel the possible
effects of TCE on the groundwater that is currently being treated at the Board of Water Supply's
Mlilani | and Mlilani Il systens. Table 1 was provided to both conpanies. Both conpanies
were asked to nodel the effects of a range of TCE concentrations (0.5 mcrograns per
liter(lg/1), 1.0 1g/l, 2.0 1g/l, 3.0 I1g/l, 5.0 1g/l, 10.0 Ig/l, 15.0 Ig/l and 25 Ig/l) on carbon
usage if the treatment systeminfluent contained the highest contam nant concentrations |listed
for each chemcal on Table 1 (3.0 Ig/l of 1,2,3-trichloropropane (TCP), 0.9 Ig/l

1, 2-Di chl oropropane (DCP) and 1, 2-D brono- 3-chl oropropane (DBCP)) and the TCE concentrations in
the effluent were not to exceed 2.5 Ig/l.

Carbonaire could not nodel a nulticonponent systemwhere the | east adsorbabl e conpound (i.e.
TCE) was not the driver (conpound driving the usage rate). However, Carbonaire estinated that
TCE woul d only have a minor affect on the adsorption of TCP. Calgon was able to nodel a

mul ti-conponent systemusing a proprietary program devel oped for Calgon. The programis based
on Pol yani Adsorption Theory and incorporates the nodification of the theory proposed by Hansen
and Fackler. The theory and equations were derived fromthe first principals of thernodynam cs.
The effects of conpetive adsorption between the identified species are consi dered when
determining the total capacity of the GAC and the conposition of the adsorbate m xture that
fills the carbon.

The principals and assunptions incorporated into the nodel were given by Cal gon as foll ows:

. Al adsorbates gave equal access to all sites. This limts the nodel because
nol ecul ar si eving can exclude certain nol ecul es because of size or shape

. The possibility of chemi sorption is not considered. Chem sorption generally occurs
when carbon acts as a catal yst causing a chem cal reaction to occur when certain
chem cals come into contact with carbon. The conpound that reacts with the carbon
may then react with the contam nant of concern that you are trying to renove from
your water and change the contam nant of concern in such a way that it will no
| onger adsorb to the carbon

. The adsorbates conpete for adsorption sites on a volune basis, so a |large nol ecul e
di spl aces an equal volune of snamll nol ecul es.

. The nol ecul e havi ng adsorption with the greatest thernodynamic driving force will
di spl ace or prevent adsorption of other nolecules at a specific site.

The nodeling results fromCalgon are presented in Table 2 to for Mlilani | and MIlilani Il
systens. The nodeling results indicate that the carbon usage rate will go up as the
concentrations of TCE increase from0.5 Ig/l to 5.0 Ig/l indicating that the U S. Arny would be
responsi bl e for sharing sone carbon usage costs at concentrati ons rangi ng between the detection
limt and 2.5 Ig/l. However, additional cost for carbon usage woul d not be hi gh enough to
warrant installation of the air stripper prior to TCE concentrations reaching 2.5 Ig/l



Table 1: Honol ulu Board of Water Supply Chenm cal

Subj ect: Tri hel omet hanes/ Vol atile Organic Chemicals Test Results (in Ig/l)

Conpound

1, 2- D chl or opr opane (DCP)

1, 2, 3-Trichl or opropane (TCP)
1, 2-Di brono 3- Chrl or opr opane
(DBCP)

1, 2- Di br onet hane ( EDB)

Dat e Sanpl ed:

Dat e Recei ved:

Dat e Anal yzed:

Lab I D No.:

* State DOH MCL

Sanpl e Source

M il ani
Vells 1
GAC Cont. #11

0.9
0.2
<0.01

<0.01

10/ 18/ 95
10/ 20/ 95
10/ 25, 26/ 95
951020028

M il ani

Wells 1
Pump #3

©cwo
= o~

0

<0.01

10/ 17/ 95
10/ 20/ 95
10/ 25/ 95
951020021

M Lil ani
Wlls 1
Pump. #4

envo
BN ®

4

<0.01

10/ 17/ 95
10/ 20/ 95
10/ 25/ 95
951020022

Laboratory Report

Det ecti on
Limt
(1g/1)

EPA
MCL

(1g/1)

cow
o @
=
*

0. 04*



Table 2: Estinated Increase in Carbon Usage at Mlilani | and Mlilani Il Systens

Esti mat ed Percent Increase Car bon Annual Increase in
TCE TCE Annual of Annual Repl acenent Car bon
I nfl uent Ef f | uent Carbon Usage a Carbon b and Di sposal Cost a Repl acenent
(1g/l) (1g/l) (1 bs/yr) Usage Rate ($/1Db) and Di sposal Cost
Mlilani |
0.5 0.5 240, 000 <1 $1.70 Approx. $4, 100. 00
1 1 240, 000 4 $1.70 $16, 320. 00
2 2 240, 000 8 $1.70 $32, 960. 00
3 2.5 240, 000 12 $1.70 $48, 960. 00
5 2.5 240, 000 23 $1.70 $93, 840. 00
10 2.5 240, 000 46 $1.70 $187, 680. 00
15 2.5 240, 000 62 $1.70 $252, 960. 00
25 2.5 240, 000 96 $l .70 $391, 680. 00
Mlilani Il
0.5 0.5 80, 000 <1 $1. 70 Approx. $1,400. 00
1 1 80, 000 4 $1.70 $5, 440. 00
2 2 80, 000 8 $1.70 $10, 880. 00
3 2.5 80, 000 12 $1.70 $16, 320. 00
5 2.5 80, 000 23 $1.70 $31, 280. 00
10 2.5 80. 000 46 $1.70 $62, 560. 00
15 2.5 80, 000 62 $1.70 $84, 320. 00
25 2.5 80, 000 96 $1.70 $130, 560. 00

a. Estimated annual carbon usage rates and carbon repl acenrent and di sposal cost were provided by
Honol ul u Board of Water Supply.

b. Percent increase of annual carbon usage rate if TCE inpacts BWS5 carbon treatnment systemwas provi ded
by Cal gon using their proprietary nulticonponent comnputer mnodel



