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Tobyhanna Arny Depot Record of Decision
Decl aration
Site Nanme and Location

Tobyhanna Arny Depot
Tobyhanna, Pennsyl vani a
Qperable Unit 1 (Areas A and B)

Statenent of Basis and Purpose

Thi s deci si on docunment presents the selected renedial action for Cperable Unit 1 (QU1) at
Tobyhanna Arny Depot (TYAD), in Tobyhanna, Pennsylvani a, which was chosen in accordance

wi th the Conprehensive Environnental Response, Conpensation, and Liability Act (CERCLA),

as anended by the Superfund Arendnent and Reaut horization Act of 1986 (SARA) and, to the

extent practicable, the National G| and Hazardous Substances Pol |l ution Contingency Plan (NCP).
Thi s deci si on docurmrent explains the factual and | egal basis for selecting the renedy for QUL and
is based on the adnministrative record file for this site.

The Commonweal th of Pennsyl vania concurs with the sel ected renedy.
Assessment of the Site

Actual or threatened rel eases of hazardous substances from QUL can be addressed by

i npl enenting the response action selected in this Record of Decision (ROD), thereby mtigating
any possi bl e i mmnent and substantial endangerment to public health, welfare, or the

envi ronment .

Description of the Sel ected Renmedy

The renedial action jointly selected by the Arny and U S. Environnental Protection Agency

(EPA) is the final renmedy for QU1. A previously conducted renoval action renoved a

groundwat er contami nation source in QUl, and represented a source control neasure that

addressed principal threats posed by contanmi nated soil and significantly reduced the potential for
contam nants to further degrade groundwater. The response action for groundwater, Natural
Attenuation/Long- Term Monitoring/Institutional Controls, will mnimze the threat of mgration of
contam nants in groundwater. Inplenmenting the selected remedy will reduce risks to human health
and t he environnent.

The maj or conponents of the selected renedy include periodic groundwater nonitoring for the

purpose of ensuring that the strength and size of the groundwater plune continues to decrease

over time through the process of natural attenuation and institutional controls, to ensure

cont am nat ed groundwat er above maxi mum contam nant |evels (MCLs) is not used for potable

purposes. A renoval action, which renoved a source of groundwater contami nation wthin QU1,

was conpleted in 1995. Al soils in excess of soil cleanup |evels developed for this site were
excavated and transported offsite to a disposal facility. No further action, therefore, is required
for soils.

This ROD for QU1 is the third ROD issued for TYAD. Two other RODs have been finalized at TYAD

. QU2 addresses the former pol ychl orinated bi phenyl (PCB) transforner substation site
(ACC#63), and
. QU3 addresses buil dings 10C and S90 (ACC #37 and ACC #38, respectively).

Three other operable units have been identified at TYAD:

. OM addresses ACC s associated with a metal finishing pre-treatnent plant (ACC #9
through ACC #18, AQC #53, and ACC #54),
. QU5 addresses ACC s associated with the sewage treatment plant (ACC #19 through

ACC #36, and ACC #56), and
. QU6 addresses ACC #42 and ACC #43 (waste notor oil/drum storage areas).



Statutory Determ nations

The selected remedy is protective of human health and the environment, conplies wth Federal

and State requirements that are legally applicable or relevant and appropriate to the renedial
action, and is cost effective. This remedy uses pernanent solutions and alternative treatnent or
resource recovery technol ogi es, to the maxi mum extent practicable, and satisfies the statutory
preference for renedies that enploy treatnent that reduces toxicity, nobility, or volunme as a
princi pal elenent.

Because this renmedy nmay result in hazardous substances renaining onsite above healt h-based
levels, a revieww |l be conducted within 5 years after the comencenent of remedial action,
to ensure that the renedy continues to provide adequate protection of human health and the
envi ronment .

<I MG SRC 97096b>



Tobyhanna Arny Depot Record of Decision

Tabl e of Contents

Section Page
Declarati On . ... ... i
1.0 Site Name, Location, and Description ....................... 1-1
1.1 Site Topography . ... 1-1
1.2 Adjacent Land Use ..... ... . . 1-1
1.3 Surface Water Hydrology ............uiin... 1-1
1.4 Site Soils .. 1-1
1.5 Geohydrologic Setting........ ... ... 1-7
1.5.1 Shall ow Unconsolidated Deposits .................. 1-7
1.5.2 Consolidated Bedrock ............... ... ... ... ..... 1-7
1.6 Goundwat Br . . ..ottt e 1-10
1.6.1 Shall ow Unconsolidated Deposits.................. 1-10
1.6.2 Consolidated Bedrock Aquifer .................... 1-10
L7 Vetlands .. ... 1-10
2.0 Site History and Enforcenent Activities ................... 2-1
2.1 Site H Story ... 2-1
2.2 Enforcenent Activities .......... . . . . . .. 2-2
3.0 Highlights of Community Participation ..................... 3-1
4.0 Scope and Role of QUL ......... ... .. 4-1
5.0 Sunmary of Site Characteristics ........... .. ... .. ...... 5-1
5.1 Overview and Extent of Site Contamination ............. 5-1
5.0.1 SOil oo 5-2
5.1.2 Goundwat Br . ...t 5-3
5.1.3 Surface Water and Sedinment ...................... 5-7
5.2 Routes of EXposure ............ . 5-7
5.2.1 Direct Contact Route ........... ... ... 5-10
5.2.2 Ingestion Route .......... . . . . .. 5-10
5.2.3 Inhalation Route ......... .. ... ... . ... . ... 5-11
5.3 Contamination M gration . ..... ... 5-11
6.0 Summary of Site R SKS ... ... 6-1
6.1 INtroduCti ON ... 6-1
6.2 Human Heal th RiSKS .. ... ... e e e 6-3
6.2.1 Media Of CONCEIrN ... . 6-4
S © @ = 6-4
6. 2.3 EXPOSUIre ASSESSITBNT . ... i e e 6-8
6.2.4 Toxi City ASSESSITEBNL . . ..o e 6-14
6.2.5 Risk Characterization ... ...... ... e 6- 16
6.3 Ecological R SKS ...... ... 6- 26
6.4 Residual Risk BEvaluati on ........ .. ... 6- 26
7.0 Description of AlternatiVes ... ... ... 7-1
7.1 Alternative DesCriptiOn ... ... . 7-4
7.1.1 Alternative 1. Goundwater: No Action; Soil: No Further Action ....... 7-4
7.1.2 Alternative 2: Goundwater: Natural Attenuation/Long-Term
Moni toring/Institutional Controls; Soil: No Further Action .......... 7-4
7.1.3 Alternative 3: Goundwater: Limted G oundwater Treatnment/
Institutional Controls/Mnitoring; Soil: No Further Action ........... 7-5
8.0 Summary of Conparative Analysis of Alternatives ............ .. . ... 8-1
8.1 Overall Protection of Human Health and the Environment ..................... 8-2
8.2 Conpliance With ARARS ... ... i 8-2

8.3 Long-Term Ef fectiveness and Permanence ............ . .. ... .. 8-4



8.4 Reduction of TMV through Treatnment ............ ... .. i 8-4
8.5 Short-Term EffeCti VENESS ... . o e e 8-4
8.6 Inplementabi ity . ... 8-5
8. 7 COSt .ottt e 8-5
8.8 State ACCEPtaANCE . .. .. 8-5
8.9 CommuNity ACCEPLANCE . ..ot 8-6
9.0 Selected ReMBAY . ... ... 9-1
9.1 Description of Selected RemBAY . ... it e i 9-1
9.2 Estimated COSt S ...ttt 9-2
9.3 Performance Standards . .... .. ... ... 9-2
10.0 Statutory Determ nati ONS ... ...t 10-1
10.1 Overall Protection of Human Health and the Environnent ..................... 10-1
10.2 Conpliance with ARARs ........... e 10-2
10.2.1 Contamnant-Specific ARARS ... ... .. i e 10-3
10.2.2 Action-Speci fiC ARARS . ... ... 10-3
10.2.3 Location-Speci fic ARARS . . . ... 10-3
10.3 Cost EffeCti VeNeSS . ... o 10-3

10.4 Wilization of Permanent Solutions and Al ternative Treat ment
Technol ogi es or Resource Recovery Technol ogi es to the Maxi num Ext ent

Practicabl e ... . 10-3

10.5 Preference for Treatnment as a Principal Elenent ............................ 10-4

11, 0 Ref Br BNCES . oo 11-1
ALt AChITENt A L A1

Li st of Tables

Table 2-1 Maxi mum Cont am nant Concentrations in Soil-Areas A and B, 1994,
and Area B Maxi num Concentrations Follow ng the 1995

RenMDVal AT ON .. e 2-6
Table 5-1 Maxi mum Cont am nant Concentrations in Goundwater ................uiiiiirnnnnennn.. 5-4
Table 5-2  Summary of Exposure Pathways for TYAD ... ... e 5-9
Table 6-1 Final COPCs for Goundwat er ... ... ... ... e 6-5
Table 6-2 Current and Future Onpost and O f post G oundwat er

Concentrati ons, UCL 95, ... .. 6-9
Table 6-3  Chroni ¢ Dose-Response Toxicity Constants for the Human COPCs

At T AD . 6- 15
Table 6-4  Summary of Area-Specific Carcinogenic Risks ..... ... .. .. . . . . ... 6-18
Table 6-5  Summary of Area-Specific Noncarcinogenic Hazard Indices .......................... 6-19

Li st of Figures

Figure 1-1 Location and Current Boundaries of Tobyhanna Arnmy Depot .......................... 1-2
Figure 1-2 Location of Areas A and B on Tobyhanna Arnmy Depot ............... ... 1-3
Figure 1-3 Topographic Relief - Tobyhanna Arny Depot . ......... ... i 1-4
Figure 1-4 Surface Drainage Features of Tobyhanna Army Depot ........... ... ... i, 1-5
Figure 1-5 Soil Survey May, Tobyhanna Army Depot .. ..... ... .. 1-6
Figure 1-6 GCeol ogic Map of Shallow, Unconsolidated Materials of

Tobyhanna Army Depot ... ... 1-8
Figure 1-7 Geol ogic Map of Consolidated Bedrock of Tobyhanna Arny Depot ..................... 1-9
Figure 1-8 Goundwater El evation Contours, Gacial Till Aquifer,

Areas A and B, March 19096 . .. ... ... 1-11
Figure 1-9 Goundwater Elevation Contours, Bedrock Aquifer, Areas A and B,

MBF Ch 1006 . . oo 1-12
Figure 1-10 Wetlands Map, Tobyhanna Army Depot . ... .. . e 1-14
Figure 5-1 TCE Concentration Contours, 1988, Bedrock Aquifer .......... ... .. . . . . . i, 5-5
Figure 5-2 TCE Concentration Contours, Bedrock Aquifer, 1996 .............. . ... 5-6
Figure 6-1 Goundwater Sanpling Locations - O fpost Wlls Included Wthin



Figure 6-2
Fi gure 6-3

Figure 6-4

O fPOSt EXPOSUIN € G OUPS . o vttt ettt e et et e e e e e e e e e e e e e e 6-2

Onpost Monitor Wl | Locations, Tobyhanna Arny Depot ......... ... . . . . ... 6-7
TCE Cont ami nant Contours - Bedrock Aquifer (Qctober 1990),
Tobyhanna Army Depot . ... ... 6-12

PCE Cont anmi nant Contours - Bedrock Aquifer (CQctober 1990),
Tobyhanna Arny Depot . ... 6-13



EPA
EPIC
ESE
FR
FS

ft

gpm
HI

ITA

ppb

RAGS
Rf D

R/ FS

SCS
SDWA
TBC
TCE

Li st of Acronynms and Abbreviations

appl i cabl e and rel evant or appropriate requiremnent
Basel i ne R sk Assessnent

communi cati ons-el ectronics

Conpr ehensi ve Envi ronment al Response, Conpensati on,
Code of Federal Regul ations

chem cal of potential concern

cancer sl ope factor

1, 2-di chl or oet hene

1, 1-di chl or o- 2, 2- bi s- ( p- chl or ophenyl ) et hane
1, 1-di chl or o- 2, 2- bi s- ( p- chl or ophenyl ) et hene
1,1-trichl oro-2, 2-bi s- (p-chl orophenyl ) et hane
U S. Department of Defense

Endanger nent Assessnent

U S. Environnental Protection Agency

Envi ronnental Phot ographic Interpretation Center
Envi ronnental Sci ence & Engi neering, Inc.
Federal Register

Feasibility Study

f oot

gal l ons per mnute

hazard i ndex

Hazard Ranki ng System

Henry's | aw

Initial Installation Assessnent

Installation Restoration Program

net er

maxi mum cont am nant | evel

mlligrans per kil ogram

mlligrans per kil ogram per day

mlligrans per liter

square mle

not appropriate

and Liability Act

National O and Hazardous Substances Pollution Contingency Plan

not detected

not determ ned

not eval uat ed

not nodel ed

Nati onal Pollution Discharge Elimnation System
National Priorities List

operation and nmi ntenance

Ofice of Solid Waste and Emergency Response
operabl e unit

Qperable Unit 1

pol ynucl ear aronatic hydrocarbon

Pennsyl vani a Departnent of Environmental Protection
pol ychl ori nat ed bi phenyl

tetrachl or oet hene

parts per billion

Ri sk Assessnent

Rest orati on Advi sory Board

Ri sk Assessment Qui dance for Superfund

ref erence dose

Remedi al | nvestigation

Remedi al I nvestigation/Feasibility Study
reasonabl e maxi mum exposure

Record of Deci sion

Super fund Arendnent and Reaut horization Act of 1986
Soi | Conservation Service

Safe Drinking Water Act

to be considered

trichl or oet hene



TCLP Toxicity Characteristic Leaching Procedure

™ toxicity, mobility, and vol unme
TYAD Tobyhanna Arny Depot

UCL 95 95 percent upper confidence limt
lg/L m crograns per liter

USACE U S. Arny Corps of Engineers
USAEC U S. Arny Environnental Center
(Yoo vol atil e organi c conmpound

VWE wei ght - of - evi dence

WA Vorld War |

VWV | Vorid var 11

yd 3 cubi c yard

1.0 Site Name, Location, and Description

The Tobyhanna Arny Depot (TYAD) is located in the Pocono Mountains of northeastern

Pennsyl vani a, approxi mately 20 m | es sout heast of Scranton, Pennsylvania, in Cool baugh

Townshi p, Monroe County. Fig. 1-1 shows the location and current boundaries of TYAD. The
instal |l ati on enconpasses approximately 2.2 square mles (m). Qperable Unit | (QUJl) consists of
Areas A and B. Fig. 1-2 shows the | ocation of Areas A and B on TYAD.

1.1 Site Topography

TYAD lies in the southern New York section (locally termed the Pocono section) of the

Appal achi an Pl at eau Physi ographic Province. The section is characterized by mature gl aci ated

pl ateaus of noderate relief with broad i ntervening | ow ands. Wthin TYAD, the relief varies over
a range of approxi mately 220 feet (ft); the lowest elevation (1,930 ft) occurs south of Barney's
Lake; the highest elevation (2,150 ft) occurs on Powder Snoke R dge. Fig. 1-3 shows a
topographic relief map of TYAD.

1.2 Adj acent Land Use

TYAD is bordered to the north, east, and west by the Tobyhanna State Park Reserve (Fig. 1-1).
The area south of TYAD is owned by various residential property owners within the Village of
Tobyhanna.

1.3 Surface Water Hydrol ogy

Fig. 14 shows the surface drainage features at TYAD. No through-flowi ng drai nageways exi st on
TYAD. Surface drainage, originating within TYAD, flows principally into Cross Keys Run,
Barney' s Lake, and Humm er Run. Qakes Swanp receives drai nage fromthe western and

northern portions of TYAD and di scharges to the north-northwest.

1.4 Site Soils

The Monroe County Soil Survey (Lipsconb, 1981) identifies six soil series within the study area.
Fig. 1-5 depicts the soil series at TYAD. The site consists nmostly of cut and fill land. The
Enpeyville soils are present on the higher areas and particularly on the topographic rise that
divides the eastern and western wetland systens. Volusia soils are present toward the bottom of
gentl e slopes and Chi ppewa, Norwi ch, and Micky Peat soils are associated with topographically

|l ow areas. Three of the six soil types within the study area (Chi ppewa, Norw ch, and Micky

Peat) are hydric. Two other units (Volusia and Enpeyville) nmay have inclusions of hydric soils.
Descriptions of these soil types are presented in App. E of the Renedial |nvestigation/Feasibility
Study at Tobyhanna Arny Depot, Draft Final Renedial |Investigation Addendum (R Addendum)

[ Environnental Science & Engineering, Inc. (ESE), 1992c].

<I M5 SRC 97096¢c>
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1.5 Geohydrol ogic Setting



1.5.1 Shall ow Unconsol i dated Deposits

The shal | ow, unconsol i dated geol ogi ¢ deposits present at TYAD consist prinmarily of materials
derived fromglaciation. Fig. 1-6 shows the shall ow unconsolidated deposits at TYAD. d aci al
advance and retreat cycles caused extensive bedrock surface scouring; consequently, the depth to
bedrock at TYAD is highly variable. Due to the extrenely large quantities of surface water runoff
associated with the end of the nost recent glacial period, nunerous cobbles and boul ders were
deposited in the regi on now occupi ed by TYAD. These cobbles and boul ders are interspersed with
varying anmounts of sand and clay and conprise the unconsolidated nmaterial beneath TYAD,

which is knowp as glacial till. A though the till depth varies considerably throughout TYAD, the
aver age deposit thickness around Areas A and B is about 20 to 30 ft. Bedrock underlying TYAD
consi sts of fractured sandstone.

1.5.2 Consol i dated Bedrock

Fig. 1-7 shows a geol ogi c map of consolidated bedrock on TYAD. The bedrock underlying

TYAD i s domi nated by the sandstones of the Catskill Fornmation of Upper Devonian age. Two

menbers of this formation, the Duncannon Menber and the Poplar Gap Menber, are represented

at TYAD, only the latter is found in Areas A and B. The Poplar Gap Menber consists of fine to
medi um grai ned gray sandstones. The rock is well indurated and quartzitic, wth abundant trough
crossbeddi ng. The sandstones grade upward into grayish-red siltstones and shal es, which conprise
up to 25 percent of the unit. The total thickness of the unit is approxinmately 320 neters (m.

<| M5 SRC 97096H>
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1.6 G oundwat er

1.6.1 Shall ow Unconsol i dated Deposits

G oundwater is present in both the glacial till and fractured bedrock aquifers. Water in the glacial
till is not used as a potable water source. Goundwater in the glacial till aquifer generally flows
fromAreas A and B toward the west. Fig. 1-8 presents groundwater contours based on data

coll ected during March 1996. Since the glacial till and fractured bedrock aquifers are
hydraulically |inked, volatile organic conpounds (VOCs) in glacial till groundwater can nove

downward into the bedrock. The presence of fractures is expected to influence strongly the
groundwat er flow and VOC mi gration through the bedrock aquifer.

1.6.2 Consol i dated Bedrock Aquifer

The Poplar Gap Menber of the Catskill Formation, which underlies all of the study area, is the

maj or source of donestic water supply. This aquifer has the potential for large yields fromwells
| ocated on fracture traces and is suitable for industrial purposes. The water quality is considered
good, with an average yield of about 2.3 gallons per mnute (gpn). Hstoric chem cal analyses of
water fromwells in the Catskill Formation indicate that dissolved solids concentrations average
about 100 milligrans per liter (ng/L). Considerable variation in well depth within the Catskill
Formation is typical and is related to thickness of surficial cover, with an average depth to
bedrock of 50 ft. Depth to the groundwater surface al so averages 50 ft. Water in the fractured
bedrock represents a water supply source for nearby residents. Goundwater in the fractured
bedrock aquifer flows fromAreas A and B in a south-southeast direction toward the Village of
Tobyhanna. Fig. 1-9 presents groundwater contours of the bedrock aquifer based on groundwater

el evation data collected in March 1996.

1.7 Wetl ands

Mbst wetl and areas are considered environnental |y sensitive because of their functional val ues,
which provide habitat for wildlife, serve as potential groundwater recharge areas, and inprove
water quality. Barney's Lake and Humm er Run conprise wetlands that could potentially be

affected adversely by contam nant runoff fromAreas A and/or B at TYAD. Materials could flow
directly fromArea Binto Hunmer Run, or naterials reaching the Barney's Lake system coul d
ultimately flowinto Hummiler Run and inpact nearby wetlands and organisms. Field surveys were
conducted to verify the nature and extent of existing wetlands identified by aerial photography and



National Wetland Inventory nmaps, as well as additional wetlands. Wtlands in the area are
identified on the National Wtlands Inventory Map, FICAD, 1989. The area of wetlands
delineation on TYAD is shown on Fig. 1-10. No renedial activities are expected to occur in
wetl ands. Additional wetlands information is presented in Sec. 6.0 and App. E of the Rl
Addendum ( ESE, 1992c).

<I M5 SRC 97096J>
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2.0 Site Hstory and Enforcenment Activities

2.1 Site Hstory

TYAD was initially established as Canp Summerall when the governnent purchased 33 m 2 of

land in northeastern Pennsylvania in 1909. In 1913, the area was used by the Arny and Nati onal
Quard for nmachine gun and field artillery training, and | ater was renaned Tobyhanna Mlitary
Reservation. The reservation became an anbul ance and tank regiment training center and an
ordnance storage depot during World Var | (VWV).

The installation was deactivated after WN and renmai ned i nactive until 1932. From 1932 to 1938,
the area was used as a canp by the Gvilian Conservation Corps. From 1938 to 1941, the area
was used by cadets fromWst Point for field artillery training.

In 1942, the installation was reactivated as an Arny/Air Force Service Unit Training Center. The
area was al so converted to a storage and supply area for gliders and other equi pnent of the Air
Service Command in 1944. The installation was deactivated after Wrld War Il (WNI).

The Commonweal th of Pennsyl vani a purchased the Tobyhanna site fromthe War Assets

Admini stration in 1949. The Departnment of Forests and Waters and the Pennsyl vania State Game
Conmi ssi on mai ntai ned the property from 1949 to 1951. During January 1951, 2.2 nmi # was
obtained by the Signal Corps for depot construction. Depot construction was perforned by a
civilian contractor; this contractor used the southeastern coner of TYAD as a base of operations
and an equi pnent staging area. The bal ance of the tract renmined as state-owned land with the
federal governnment exercising recovery rights. 1In the follow ng years, up to and including the
present, much of this tract has been designated as state gane | ands and parks.

Tobyhanna Signal Depot was established as a Class Il installation during February 1953, with an
assigned supply mission. In August 1962, the depot was redesignated as TOAD (In 1994, the call
letters for Tobyhanna Arny Depot were changed from"TQAD' to "TYAD') and transferred to

the U S. Arny Materiel Command. Since 1962, TYAD has assuned a variety of m ssions

ranging fromthe U S. Departnent of Defense (DoD) househol d goods novenent and storage, to

mai ntai ning the Arny's central file of notion pictures and distribution of audio-visual materials,

Currently, TYAD is a comuni cations-el ectronics (C E) mai ntenance and supply depot assi gned
tothe U S. Arny Industrial Operations Conmand. The primary mssion is |ogistics support for
C-E equi prent throughout the Arnmy. TYAD is the largest GE overhaul facility in the Arny and
is responsi ble for overhauling, rebuilding, repairing, converting, inspecting, testing, and
assenbling itens including Tactical Fire Direction Systens and Satellite Conmmuni cation Systens.
Since its activation, TYAD has been a Cover ment - Omed/ Goverment - Qperated installation. No

i ndustrial |eases have existed at TYAD.

The | ocations of known contami nation at QUL may be separated into two distinct areas. The first

of these two areas is centered around a site that was used in the past as a burning ground;
designated in the Renmedial Investigation/Feasibility Study at Tobyhanna Armny Depot, Final

Renedi al I nvestigation Report A011 (RI) (ESE, 1988a) as Area A (Fig. 1-2). This area consists of
trenches and pits that were excavated and used during the late 1950s and early 1960s for burning
wast e generated by TYAD. No records are available concerning the specific identity or quantities

of materials deposited at this site; however, in addition to construction debris and simlar types of
waste material, flammable |iquids may have been disposed in the pits to act as a fuel source for
ignition of debris.



A second area of potential contamnation was identified after the investigation at Area A had
begun. At the suggestion of a long-termresident, an area near the southeastern corner of TYAD
was exam ned for possible contamnation. On inspection, three potential areas of contanination
were identified: a large clearing near the mddle of the site, a trench containing fragments of
rusted drums near the western edge of the site, and a pile of debris with additional drum
fragments on the ground surface near the southwestern edge of the site. This area was
subsequently ternmed Area B (Fig. 1-2).

2.2 Enforcenent Activities

The initial stage of the TYAD Installation Restoration Program (I RP), the D scovery Phase,
consisted of an Initial Installation Assessnent (IIA) (records search), which was conducted in
1979 and published in January 1980. Based on the results of this assessnent and active efforts by
TYAD personnel to address several of the problemareas, the U S. Arny Environnental Center

(USAEC) concluded that additional investigative efforts were not warranted. Subsequently,

USAEC determ ned that sone of the original record searches conducted nati onwi de during the

late 1970s and early 1980s shoul d be reeval uated due to changes in the environnental laws. As a
result of environmental problens discovered subsequent to the original onsite visit and changes in
the mssion of the installation, TYAD was included in this rel ook program During Cctober 1986,

a reeval uation of TYAD was conducted; the final report becane available in February 1988 (ESE,
1988b). USAEC requested aerial imagery anal ysis support fromthe U S Environmental

Protecti on Agency's (EPA s) Environnmental Photographic Interpretation Center (EPIC), along

with the rel ook program EPIC provided a summary of any possi bl e Conprehensive

Envi ronnment al Response, Conpensation, and Liability Act (CERCLA)-rel ated problem areas at

TYAD i dentifiable through eval uation of historical aerial inagery. Based on information gathered
during this reeval uati on phase, conditions that nerited initiation of the next phase of the IRP (i.e.,
R /FS) were observed.

VOCs were first discovered at TYAD in 1981 in one of the onsite drinking water supply wells

(well ON-3, see location on Fig. 1-2). An activated carbon groundwater treatmnment system was
subsequently installed to renmove VOCs prior to use. Later that sanme year, sanpling conducted by
Pennsyl vani a Departnent of Environnmental Protection (PADEP) reveal ed the presence of
trichloroethene (TCE) and tetrachl oroethene (PCE) (collectively referred to as VOCs) in nearhby
residential wells. Although residents were subsequently notified of elevated VOC | evel s, TCE
concentrations did not exceed PADEP' s 1981 drinking water standard of 45 parts per billion (ppb).

I n August 1986, the Monroe County Pl anni ng Cormmi ssion col | ected groundwat er sanples from
residential wells near TYAD, which al so showed el evated | evels of VOCs were in several wells.
Fol | ow- up sanpling by PADEP confirnmed these findings, as well as the fact that certain wells
contai ned TCE | evel s exceedi ng the new federal drinking water naxi mum contai ni nant | evel

(ML) of 5 ppb. Based on these new findings, the Arny began supplying bottled water in March
1987 to affected residences.

In Septenber 1987, the Arny initiated a RI/FS at TYAD to determ ne the source of the VOCs in
groundwater and to characterize its nature and extent. Results fromthe R /FS confirned that
Area B was the source of VOCs in groundwater underlying TYAD and a portion of the Village of
Tobyhanna. Although Area A was also identified as a source of VOCs, groundwater fromthis
area has not nigrated beyond the installation boundary.

In 1989, the Arny replaced the previously nentioned activated carbon groundwater treatnent
systemw th a permanent air stripper device to remove VOCs fromdrinking water supply well
ON- 3.

EPA conpl eted a Hazard Ranking System (HRS) eval uation of TYAD in July 1989. TYAD was

proposed for inclusion on the National Priorities List (NPL) on July 14, 1989, and subsequently
added to the final NPL on August 30, 1990. As a result of TYAD s NPL listing, the Arnmy and
EPA negoti ated a conprehensive Federal Facility Agreenent, which was signed by EPA on

Novenber 19, 1990, and becane effective on January 31, 1991.

In June and July 1990, a treatnent study was performed to assess the effectiveness of renoving
TCE fromsoils with the passive volatilization technology. This pilot study involved excavating
32 cubic yards (yd 3) of TCE-contaminated soil fromArea B. The pilot study concluded that
passive volatilization would be an effective technol ogy for removing TCE fromsoil.



In Septenber 1990, the Arny conducted the second phase of field investigations to nore clearly
determ ne the extent of groundwater containing VOCs in Areas A and B, suppl ement existing

hydr ogeol ogy information in the southeast portion of TYAD, confirmresults from previous
surface water and sedi nent sanpling, and exam ne potential inpacts to environmental receptors
and critical habitats. Results are included in the Rl Addendum report.

In June 1991, the Arny installed a waterline from T TYAD to 23 affected resi dences/ busi nesses to
provi de a nore continuous potable water source. One additional resident was connected to this
supply in June 1995. In 1991, TYAD inplenented a waterline agreenent with the affected

residents which provides that they will stop using their wells, and in return TYAD wi | |
continually supply water to the 24 residences/businesses until groundwater at the affected private
wells is safe for potable purposes. Al though these residences/busi nesses no | onger use their wells,
the waterline agreenent stipulates that the wells shall continue to be made available to the Arny
for nmonitoring purposes. Additionally, other residents/businesses will be connected to the TYAD
wat er supply if VOC contami nant concentrations in their wells exceed MCLs, and this exceedance

is aresult of groundwater contam nated at TYAD. Since 1988, offsite residential wells have been
sanpl ed sem -annual | y.

During the RI/FS, coal ash was discovered in soil sanples collected at Area A. Coal ash is
resi due generated fromthe burning of anthracite coal. To determine the extent of coal ash in
Area A and assess potential inpacts to human health and the environnment, the Arny conducted
suppl enmental sanpling in April 1992. Al though discrete areas of coal ash were not observed,
several sanples contained a mxture of soil and coal ash. Results from supplenental sanpling
have al so been included in the Rl Addendumreport. A final R report was accepted by EPA in
1988. EPA approved the R Addendum Renedi al Investigation/Feasibility Study at Tobyhanna
Arny Depot, Endangernent Assessnent (EA); and Renedial Investigation/Feasibility Study at
Tobyhanna Arny Depot, Draft Final Feasibility Study Report for the Areas A and B Operabl e

Unit (FS) in 1993.

In Septenber 1993, the Arny issued the proposed Renedial Action Plan for Qperable Unit 1 at
Tobyhanna Arny Depot (Remedial Action Plan). This docunment presented five alternatives for
remedi ati ng contam nated soil and groundwater at TYAD. A public neeting was held on

Novenber 4, 1993, to discuss the alternatives presented in the Proposed Plan and explain the
reasons for the recommendation of the preferred alternative. There was no significant conment to
the recommended alternative fromthe public during the public conmment period.

The preferred alternative presented at the Novenber 1993 public nmeeting was Al ternative 4P,

whi ch invol ved soil and groundwater treatnent. (The "P' denotes that this alternative was

previ ously considered. However, since the collection of predesign field data, this alternative is no
| onger considered applicable.) Soil treatnment was to invol ve excavating soil in excess of soil
cleanup levels at Areas A and B and reduci ng VOC concentrations using a technol ogy call ed

passive volatilization. This approach woul d have involved placing soil within a lined treatnent

cell, which is referred to as a bubble, and forcibly drawing air through the soils to renove VCCs.

Soi |l cleanup | evel s were devel oped by the Sumrer's Mdel, a fate and transport nodel used to
determine levels to which the VOCs in soils should be reduced in order to ensure that |eaching of
any contamnants fromsoil to groundwater would not cause the groundwater to exceed the federal
MCLs. The cl eanup | evel s devel oped for soils by the Summer's Model are as foll ows:

Area A Area B

D Trichloroethene (TCE) - nmilligrans per kil ogram (ng/kg) 0. 067 1.67
D Tetrachl oroethene (PCE) - nu/kg 0. 180 4. 66

The Pennsyl vani a Land Recycling Act of 1995, Act 2, also establishes cleanup |evels for soil.

The Act 2 standard for both TCE and PCE in soil is 2 mg/kg. Since the nodel ed soil cleanup

level for Area B is greater than 2 ng/kg (4.66 nmy/kg), the Act 2 standard of 2 ng/kg was used

as the established cleanup level for PCE in soils at Area B. Hereinafter, the Summer's nodel and
Act 2 cleanup | evels which were used as the basis for renediation of soils at QUL will be referred
to collectively as "soil cleanup |evels".

Groundwat er treatnent was to involve an extraction and treatment system consisting of four
onpost extraction wells and one of fpost extraction well. G oundwater woul d be processed through



an onpost treatnent system which would consist of an air stripper to renove VOCs fromthe
groundwater. |If necessary, VOC enissions fromthe air stripping tower would be treated, using
vapor phase carbon, prior to discharging air to the atnosphere. After treatnment, groundwater

woul d be di scharged to one of several |ocations; the specific location was to be defined in a | ater
phase of work.

After the public coment period, the Arny collected site data to evaluate the feasibility of

i mpl ementing the preferred alternative at TYAD (i.e., first two data colums of Table 2-1). For
soils, the results of the 1994 data collection effort showed that the actual extent of soil contani na-
tion was less than that originally estinmated. In fact, the levels of constituents detected in soils in
Area A were less than soil cleanup levels, and therefore, no treatment was required at this site.

Due to the limted soil contami nation found onsite in Area B, the Arny conducted a Renoval

Action in July 1995 and renoved approximately 2,100 yd 3 of VOC contaminated soils. The

removal action, which entailed excavation and offsite disposal of contam nated soil, was

conducted instead of using the passive volatilization technol ogy because it was nore cost

effective. Sanpling of remaining site soils, conducted after the renoval action was conpl ete,

showed concentrations of VOCs (last colum of Table 2-1) in soils were less than soil cleanup

| evel s.

Because a renoval action was conpleted in Area B, and renuaining soil concentrations in Areas A
and B are less than soil cleanup levels, no further action is warranted for VOCs in soil.

Table 2-1. Maxi mum Cont am nant Concentrations in Soil-Areas A and B in 1994, and Area B Maxi mum
Concentrations follow ng the 1995 Renoval Action

Concentration (ng/ kg)

Area B (prior to Area B (follow ng
Cont am nant Area A1l renmoval action 2) renmoval action)
PCE* 0. 110 14.0 0.88
TCE* 0. 043 7.80 0.56
Not e: ng/ kg = nmilligranms per kilogram
PCE = tetrachl oroet hene.
TCE = trichl oroet hene.

1 Maxi mum concentrations reported during original R effort (1987): TCE = 0.449 ng/ kg, PCE = ND.

2 Maxi mum concentrations reported during original R effort (1987): TCE
PCE = 5. 48 ny/ kg.

5. 05 ng/ kg.

*Pennsyl vani a' s Land Recycling Act of 1995, Act 2, cleanup level is 2 mg/kg for both contam nants.
Site-specific cleanup levels are 0.067 ng/kg for TCE and 0.180 ng\kg for PCE at Area A, and
1.67 nmg/ kg for TCE and 4.66 ng/ kg for PCE at Area B, and are based on the Summrer's Mbdel.

In Decenber 1996, TYAD sanpl ed additi onal onpost areas where coal ash material was deposited

for conparison to Area A sanples collected in 1992. EPA perfornmed a statistical conparison of
1992 and 1996 data and determined that, with the exception of one sanple in Area A taken at a
depth of 4 ft, only alum num and nanganese were above background range for simlar types of

soil. However, the concentrations of aluninumand nanganese were bel ow EPA' s ri sk-based
concentration levels for industrial soil. Therefore, as long as future use remains industrial at
TYAD, no further action is necessary for soils.

For groundwater, site data showed extraction of contam nated groundwater was inpractical due to

the inability of extraction wells to efficiently recover contam nated groundwater. EPA and

PADEP agreed with the Arny's conclusions and recommended that the Arny revise the original

Proposed Plan to delete four of the original alternatives and address two new alternatives: (1)
natural attenuation (the current preferred alternative), and (2) linited groundwater treatnent. The
two new alternatives, in addition to a revised no-action alternative, were presented to the public at



a neeting held on March 26, 1997.

3.0 Hghlights of Comrunity Participation

The R Addendum EA, and FS and the first proposed Remedial Action Plan (Areas A and B)
(ESE, 1993a) at TYAD were released to the public in Septenber 1993. These docunments were
made available to the public through information repositories naintained at the Cool baugh
Townshi p Muni ci pal Building i n Tobyhanna, Pennsylvania, and the Public Affairs Ofice at
TYAD. The notice of availability of the R, R Addendum EA, FS, and proposed Renedi al
Action Plan was published in The Pocono Record on Septenber 30, 1993. A formal public
coment period was hel d from Septenber 30 through Novenber 13, 1993. A public availability/
public neeting was al so held on Novenber 4, 1993, at the Cool baugh Townshi p Vol unteer Fire
Conpany Hall. The Proposed Renedial Action Plan (Revised) for Operable Unit 1 at Tobyhanna
Arny Depot (Revised Renedial Action Plan) was released to the public in March 1997. A new
avai l abi lity/public nmeeting announcenent for the R; R Addendum EA; FS; proposed Renedi al
Action Plan, as well as new docunents which include the Prelimnary Renedi al Design
(Weston, 1996) and the Contam nated Soil Renoval from Area B report (OHM 1996) was

publi shed in The Pocono Record on March 19, 1997. A second public neeting for the new

Revi sed Renedi al Action Plan was held on March 26, 1997, at the Cool baugh Township

Muni ci pal Bl dg.

At each of the two Proposed Renedi al Action Plan neetings, representatives fromthe Arny,

EPA, and PADEP were available to summarize the renedial alternatives presented in the

proposed Renedi al Action Plan (ESE, 1993a) and Revi sed Renedial Action Plan (ESE, 1997),

discuss the rationale for selecting the preferred alternative, and discuss site-related i ssues raised
by the public and the renedial alternatives under consideration. |In addition, during the second
public neeting, representatives fromthe Arny, EPA, and PADEP di scussed the rationale for

revising the 1993 proposed Renedi al Action Plan.

A response to the comments received for the proposed Renedial Action Plan (1997) during the
public conment period is included in the Responsiveness Summary (Attachnment A) of this Record
of Decision (ROD). No witten comments were recei ved during the 30-day public comment
period. In addition, no verbal coments were presented during the March 26, 1997 public
nmeeting regarding QUL. This decision docurment presents the selected renedial action for the
QU at TYAD, chosen in accordance with CERCLA, as anended by the Superfund Amendnents

and Reaut horization Act of 1986 (SARA) and the National G| and Hazardous Substances

Pol lution Contingency Plan (NCP). The decision for this operable unit (QJ) is based on the
admi ni strative record.

In addition to the community being involved in the planning phase of activities at TYAD, a
Restorati on Advisory Board (RAB) was established in June 1994 and neets quarterly at the
Cool baugh Townshi p Muni ci pal Bl dg. The RAB was kept infornmed of infornation devel oped for
QU1 and had the opportunity to comment on any issues at the quarterly RAB meeti ngs.

4.0 Scope and Rol e of QUL

Di screte portions of an NPL site are often nanaged nore effectively as QUs. This ROD for QU1
[Area A (ACCH#4) and Area B (ACCH7)] addresses VOC-contam nated groundwat er underlying

the southeastern portion of TYAD and the Village of Tobyhanna, Pennsylvania (Fig. 1-2). Two
ot her RODs have been finalized at TYAD

. QU2 addresses the former pol ychlorinated bi phenyl (PCB) transforner substation site
(ACC # 63), and
. QU3 addresses Bl dgs. 10C and S90 (AQCC # 37 and ACC # 38, respectively).

Contam nated soils within QU1 were previously addressed by a renoval action conpleted in

1995. The general objectives of response actions at QUL are to: (1) mnimze the potential for
future mgration of VOCs in groundwater, and (2) restore groundwater in the glacial till and

bedrock aquifers to beneficial use and to |l evels protective of human health and the environnent,

as soon as practicable, through natural attenuation. An interimobjective of the response actions is
to continue to prevent exposure of groundwater until it has been restored to federal MlLs. Wth



the conpl etion of the renoval action at QUlL, contami nated soil was renoved and resulted in a
permanent reduction in the toxicity and vol une of contami nated soil, and minimzed future
rel eases of VOCs to groundwater.

The selected alternative for QUL, Natural Attenuation/Long-Term Monitoring/lnstitutional

Controls for groundwater and no further action for soils, involves collecting groundwater sanples
twice per year. These data will be evaluated to determne if the size and strength of the
groundwat er plune is decreasing over tinme. |f future data collection shows that the plune size
and strength is not decreasing over tine, the inplenentation of a different alternative, Limted
Groundwat er Treatnent/Institutional Controls/Mnitoring, may be necessary to renove

groundwat er in areas of highest contam nant concentrations. As presented in Sec. 2.0, a renoval
action was conducted in Area B in 1995. The renoval action renoved all soils that exceeded soil
cleanup |l evels (see Page 2-5). Sanpling in Area A showed that no renediation was required in
this area. EPA and PADEP agreed that no further action is required to address VCOC

contam nated soils in QUL

5.0 Summary of Site Characteristics

5.1 Overview and Extent of Site Contam nation

The primary environnmental concerns at TYAD QU1 are represented by VOC contam nat ed
groundwater. Contami nated soil was al so a concern at TYAD QUl; however, the renoval action
conpleted in 1995 renedi ated contam nated soils to soil cleanup | evels (see page 2-5).

Anal ytical results indicate that the groundwater in the southeastern portion of TYAD, and in a

sem circul ar area southeast (offpost) of TYAD, has become contaminated with VOCs that originate
froma source area located in the southeastern corner of TYAD. The of fPost area, enconpassing a
portion of the Village of Tobyhanna, has been affected. A well (also referred to as R2-28) |ocated
i n Tobyhanna, operated by the Tobyhanna \Water Company, has al so been found to contain detectable
quantities of VOCs. To date, a total of 26 different offsite residential wells were reported

with detectable |levels of VOCs, of which 24 receive a potable water supply from TYAD. Fifteen

of the 26 residential wells have reported VOC detections in excess of MILs.

The | ocati ons of known contami nation may be separated into two distinct areas. The first of these
two areas is centered around a site that was used in the past as a burning ground; this is designated
inthe R (ESE, 1988a) as Area A (Fig. 1-2). This area consists of trenches and pits that were
excavated and used during the late 1950s and early 1960s for the burning of waste generated by

TYAD. No records are available concerning the specific identity or quantities of materials

deposited at this site; however, it is believed that, in addition to construction debris and simlar
types of waste material, flammble |iquids may have been disposed in the pits to act as a fuel

source for ignition of the debris.

A second area of potential contam nation was identified after the investigation at Area A had begun.
At the suggestion of a long-termresident, an area near the southeastern corner of TYAD was

exani ned for possible contam nation, On inspection, three potential areas of contam nation were
identified: a large clearing near the mddl e of the site, a trench containing fragments of rusted
druns near the western edge of the site, and a pile of debris with additional drumfragments on the
ground surface near the southwestern edge of the site. This area was subsequently terned Area B
(Fig. 1-2).

The results of field sanpling investigations (e.g., soil, surface water, sedinent, and groundwater)
are briefly sumarized in Secs. 5.1.1 through 5.1.3. Additional information regarding sanpling
| ocations and met hodol ogy is presented in the Rl (ESE, 1988a) and R Addendum (ESE, 1992c).

5.1.1 Soi l

Soi | sanmpling conducted during the Rl showed the presence of VOCs at Areas A and B (see

Table 2-1). The colum denoting "Area A" in Table 2-1 shows TCE and PCE concentrations as

they were reported during the Rl (1988a), and are the highest historical concentrations reported at
Area A. These detected | evels are bel ow soil cleanup levels. The |locations fromwhere the R
sanpl es were coll ected were sanpl ed again during the predesign investigations conducted in 1994.



The results of the predesign investigation showed that the naxi mumreported concentrati on of any
VOC was | ess than one-tenth of the nmaxi num|evel reported in the RI. Based on these data, and
since contam nant |evels were |less than soil cleanup levels at Area A it was determ ned that soi
renediation in Area A was not necessary. Therefore, response action for Area A is deened
unnecessary to protect hunman health and the environnent.

The col um denoting "Area B (prior to renoval action)” in Table 2-1 shows TCE and PCE
concentrations as they were reported during the predesign investigation (1994). These
concentrations were the nmaxi mnum historical concentrations reported at Area B. Al soils
exceeding soil cleanup |evels were renoved during the renoval action conducted in 1995. The
last colum in Table 2-1, "Area B (follow ng the renmoval action)" shows the highest
concentrations of TCE and PCE that remain at Area B followi ng the renoval action. These |evels
are below soil cleanup levels. Therefore, further response action for Area B is deened
unnecessary to protect human health and the environnent.

Sanple results fromthe Rl showed detectable | evels of the pesticides 1, 1-dichloro-2, 2-bis-(p-
chl orophenyl ) et hane (DDD); 1, 1-dichl oro-2, 2-bi s-(p-chl orophenyl)ethene (DDE); and 1, 1-
trichloro-2, 2-bi s-(p-chl orophenyl )ethane (DDT) in soil sanples fromArea A These |levels are
bel ow EPA' s ri sk-based concentrations for soil. Al so, in Decenber 1995, TYAD conducted a
basewi de ecol ogical risk assessnment. Low |levels of DDI, DDD, and DDE were found in severa

upl and soil sanples both on and offpost. A likely explanation for the presence of DDT and its
rel ated compounds is that the pesticide was wi dely used at TYAD and surroundi ng private and
state lands in the past for insect control. There is no evidence that these conmpounds were

di sposed at Area A

El evated | evel s of netals were reported in Area A during the R, and coal ash was reported in
sanpl es collected fromthis area. TYAD concluded that the observed soil concentrations appear to
be indicative of soils mxed with coal ash, a common occurrence in northeastern Pennsyl vani a

Coal ash is sonetimes used for construction and mai ntenance material in northeast Pennsylvania
and is comonly used throughout northeast Pennsylvania as an anti-skid nmaterial. Coal ash was
also applied to the TYAD running track as a finishing layer and was used to a great degree in the
construction of the railroad spur running through the depot.

In Decenber 1996, TYAD sanpl ed additi onal onpost areas where coal ash material was deposited

for conparison to Area A sanples. The purpose of this analysis was to collect actual site data
(coal ash) to confirmif elevated netals reported in the burn pits of Area A (as reported in 1992)
are associated with coal ash. EPA perforned a statistical conparison of 1992 and 1996 data and
determined that, with the exception of one sanple in Area A taken at a depth of 4 ft (i.e., within
the burn pit), only alum num and manganese were above background range for simlar types of

soil. However, the concentrations of alum num and nanganese were bel ow EPA' s ri sk-based
concentration levels for industrial soil; therefore, as long as future use remains industrial, no
further action is necessary with respect to inorganics in soils at Area A. The use (and rel ated
exposure) is an inportant determnant of risk fromoverall soil exposure to al um num and
manganese, and | ocalized exposure (if any) to burn pit subsoil. The Arny anticipates that TYAD
will continue to function as an active nmilitary installation zoned for industrial use. In the event
that TYAD is closed at some point in the future, and the land transferred/sold to private or other
public interests, DoD policy would require a re-evaluation of the risks based on intended reuse.

PADEP has determned that soils at Areas A and B and underlying groundwater do not contain

| i sted hazardous wastes, as defined under 25 Pa. Code 261.30, et. seq. Since a review of
published literature indicated that elevated netal |evels are commonly present in coal -ash residue
Toxicity Characteristic Leaching Procedure (TCLP) testing was perforned on soil and ash soi
sanpl es coll ected during suppl enental sanpling conducted in April 1992. Neither VOCs nor

metal s were present in concentrations exceedi ng TCLP standards.

5.1.2 G oundwat er
VQOCs have been identified in groundwater underlying the southeast portion of TYAD and the
Village of Tobyhanna. VOCs in excess of federal MCLs have been observed in onpost nonitor

wel I's and of fpost residential wells

Low | evel s of VOCs (less than the federal MCLs) have been consistently detected in a well



operated by the Tobyhanna Water Conpany (identified as R2-28 in the | ower central portion of

Fig. 1-2), which supplies groundwater fromthe fractured bedrock to a nunber of hones in the
area. Residents connected to the Tobyhanna Water Conpany, as well as those on private wells,

will be supplied potable water if, in the future, nonitoring confirnms VOCs are present in excess
of federal MCLs. Al present and future private wells which have been confirmed to have VOCs

in excess of federal MCLs will only be used for sanpling, until such time that monitoring ensures
that the private well is again safe for use as a donestic water supply.

Tabl e 5-1 sumari zes nmaxi nrum | evel s of VOCs detected to date in onpost nonitor wells, onpost

drinking water supply wells, and offpost residential wells and a conparison to the respective
MCLs for the period between January 1988 and March 1996. |In general, all wells were sanpl ed

2 times per year during this period



Table 5-1. Maxi mum Cont am nant Concentrations in G oundwat er

Concentration (ug/L)

Fractured Wat er
Cont am nant Gacial Till 1 Bedrock 1 Supply 2 Resi dential 3 MCL
PCE 190( 06/ 88 100 (08/88) 1. 4(08/ 88) 12.0 5
and 08/ 93) (08/88)
TCE 1, 000 700 (01/88) 14.0 (01/92) 41 (08/88) 5
(01/88)
Trans-1, 2- DCE 3, 000 5, 000 (03/89) 9. 7(08/92) 5.24 100
(01/88) (08/92)
Vinyl Chloride 500( 03/ 89) 1, 000 (03/89) ND ND 2
Not e: MCL = maxi mum cont am nant | evel .
ND = not det ect ed.
PCE = tetrachl or oet hene.
TCE = trichl oroet hene.
Trans-1, 2- DCE = trans-1, 2-di chl or oet hene.
Ig/L = micrograns per liter.

Val ues in parentheses represent nonth and year of naxi mum concentration.

1 Monitor well (MWM) series wells
2 Onsite (ON) series wells
3 Residential (R) series wells



Figs. 5-1 and 5-2 show the area of groundwater contam nated with TCE (the predom nant
contamnant in groundwater) at levels greater than the MCL, as it was reported in January 1988
and March 1996, respectively. The area of groundwater contanminated by TCE with levels in
excess of the MCL has decreased by nore than 77 percent over the referenced period. Wen the
R/ FS began a total of six onpost bedrock nmonitor wells exceeded MCLs; while in 1996, a total
of three wells exceeded MCLs. In 1988, 12 residential wells exceeded VOC MCLs, while only
two wells were above MCLs for TCE and/or PCE in March 1996. The reasons for the decreasing

pl ume size are believed to be direct renobval of source contam nation in the Area B, adsorption of
TCE and PCE on aqui fer nmedia, degradation of VOCs, dispersion, dilution, and other natural
processes. As of March 1996, concentrations exceeding MCLs were present in two residential
well's and four onsite nonitor wells.

<| M5 SRC 97096 M>
<I M5 SRC 97096N>

Certain nmetals such as lead and nercury were detected in onpost and offpost wells at |evels

exceedi ng applicable drinking water standards. Mercury has not been detected in an onsite

nmonitor well, above drinking water standards, since 1989. Since 1989, nercury has been reported

at | evel s above drinking water standards three tinmes; all of these values correspond to only offsite
residential wells. Lead was sporadically detected in onsite nonitor wells and sone offsite
residential wells. However, several offsite residential wells consistently report levels of lead in
excess of the drinking water standard. After evaluating several rounds of groundwater rmonitoring
data, the RI Addendumreported that existing data suggest that the el evated netals levels are
related to area wide variations in the metals content of the glacial till and bedrock, in conbination
with the natural acidity of the groundwater. An additional contributing factor may be the
deteriorating condition of offpost residential well casings (netal) in response to continued
exposure to | ow pH groundwater. Based on this information, the Arny concluded that it was not
possible to attribute the presence of netals to past disposal of coal ash or other waste at Areas A
and B.

5.1.3 Surface Water and Sedi nent

VOCs were not detected in any surface water sanples collected during the R and R Addendum

Al t hough a | ow | evel of PCE was observed in one sedinent sanple, this particular |ocation

recei ves stormmater runoff from many sources on TYAD and may not be attributable to Areas A
and B. Based on the data obtained to date, VOCs at Areas A and B do not appear to be adversely
i npacting the surface water or sedinent quality. Therefore, the Arny does not plan to address
surface water or sediment as part of this QU

5.2 Routes of Exposure

As previously stated, due to the Iimted anmount of contam nated soils identified, during the
pre-design and renedi al design investigations, the Arny conducted a renoval action in July 1995
and renoved approxi mately 2,100 yd 3 of VOC-contam nated soils fromArea B. Follow ng the

conpl etion of the renoval action, site sanpling showed concentrations of VOCs in soils were |ess
than soil cleanup levels (see page 2-5). Wth this information, the EPA and Arny agreed that no
further action was necessary for soils in Area B. Although soils were considered in the Ri sk
Assessment (RA), this discussion of exposure pathways only addresses groundwater, since all
soils with concentrations of VOCs greater than soil cleanup levels were renoved during the 1995
renoval action.

Based on EPA gui dance, one or nore exposure routes (i.e., ingestion, inhalation, and/or dernal
contact) are associated with contam nated groundwater. Therefore, several routes of exposure

exi st, depending on the receptor and the | and use scenari o being considered. Each potential
exposure pathway was evaluated in the exposure assessnent and is briefly described in Secs.

5.2.1 through 5.2.3. Table 5-2 provides a list of the potential exposure pathways, including those
that were selected and those that were not selected for quantification.

For the purposes of the RA for groundwater, the Arny assuned unrestricted use of offsite
contam nated groundwater. This scenario is conservative in that residences/businesses private
wel I's which do have | evels of VOCs in excess of MCLs have been provided an alternative water
source. However, assuning offsite receptors that are currently connected to the waterline are
exposed to groundwat er, through these uses of groundwater, persons may be exposed to



contam nants originating fromthe two identified source areas. Therefore, these pathways are
i ncluded in the exposure analysis for TYAD.

For the exposure pat hways di scussed in the followi ng sections, current use and future use

exposure scenarios were devel oped to evaluate the risks to human health from exposure to
groundwater. Current use at the offpost area considers only residential users (adults and children).
Future use at onpost and offpost areas is represented by residential users. A current use onsite
scenario is not presented herein because contam nated soils have been renoved fromthe site and
there is no current use of contam nated groundwater.

The RAs for Ofpost Area 1, Offpost Area 2, and Offpost Area 3 consist of the effects to
receptors through donmestic uses of groundwater (inhalation, ingestion, and dermal contact),
exposure associated with watering vegetabl es (inhalation), and consum ng vegetabl es (ingestion).
The current use scenario included the use of groundwater as a source of drinking water. The
Arny has installed a waterline to provide a continuous source of potable water to nearby
residents. Consequently, nmany individuals within Ofpost Area 1 or Ofpost Area 2 are not
currently using groundwater.

Table 5-2. Summary of Exposure Pat hways for TYAD

Potential |l y Exposed Exposure Route, Medium Sel ected for
Popul ati on and Exposure Point Eval uati on? Reason for Sel ection

Areas A and B

Current Land Us

Adult, Child I ngestion of No The vol atile
contam nated fish CQOCs are not
from Barney's Lake bi oaccunul at ed

Hypot heti cal Future Land Use

Resi dent I ngestion of ground- Yes Area coul d be
Adult, Child wat er, inhal ation of devel oped in the future
vol atiles as a residential area

Area B-Ofpost Sites
Current and Hypothetical Future Land Use

Resi dent D rect dermal contact, Yes Area is currently a
Adult, Child i ngestion of ground- residential area
wat er, ingestion of
cont am nat ed veget abl es,
and inhal ation from
wat eri ng veget abl es

Sour ce: ESE, 1992a.



Future use at Areas A and B includes receptors who use groundwater for domestic purpose

(i nhal ation, ingestion, and dernal contact). Exposure pathways for groundwater in O fpost Areas
1 and 2 include receptors who may use groundwater for donestic purposes (inhalation, ingestion
and dermal contact) and who mi ght al so becone exposed while watering vegetabl es (inhalation)

and consum ng vegetabl es (ingestion). Ofpost Area 3 includes receptors who may use

groundwat er for domestic purposes (inhalation, dernal contact, and ingestion).

The future residential use scenario is hypothetical and assunes that the source areas in Areas A
and B can be used for unrestricted |l and use. An unrestricted |and use would pernit groundwater
well's and residential areas to be constructed anywhere in Areas A and B. The future residentia

use scenari o, which was evaluated for conparative purposes, is the nost conservative choice for

I and use and will generate the greatest potential exposure. However, it is unlikely that TYAD s
mssions will be elimnated and the depot |and be used for residential purposes. Since TYAD
currently fulfills a critical mssion that will be necessary as part of future Arny operations, and it
is Arny practice to clean up to the current |and use scenario, no soil cleanup |evels were based
on the onsite future residential use scenario (groundwater risks are based on potential residentia
use, as appropriate for this medium particularly offsite). [If, in the future, TYAD would be

subj ect to base closure, site-related risk would be re-evaluated i n accordance with DoD base
closure policy (10 U S.C. 2687 and NOTE)

5.2.1 Direct Contact Route

The greatest dermal exposure potential associated with exposure to groundwater was expected to
occur to individuals taking baths, with showering representing a snaller potential exposure and
the other activities nentioned (e.g., running through sprinklers and playing in snmall child pools)
representing even | ower potential exposures.

5.2.2 Ingestion Route

Residents with wells where VOC constituents exceeded the MCLs were initially supplied bottled
water for all drinking and cooking purposes. These honmes have now been connected to a

waterline from T TYAD that provides potable water. Wile the wells at these hones were to have
been rendered unusable, it was considered possible that some of the contam nated wells may stil
be accessible. Alternatively, in the absence of any renedial action or controls, future wells could
be installed or contam nants could nigrate. |In accordance with EPA (1989) guidance, ingestion of
contam nated water is included as a possible exposure pathway. This pathway included residents
who may incidentally ingest snall quantities of contam nated water during bathing or showering

or fromcooking with contam nated water, and those who may use the contam nated water as a
potabl e water source. |In addition, children nmay ingest small quantities of water during outdoor
summer water play activities such as running through water sprinklers or playing in small child
pools filled with well water.

I ndi rect ingestion of contami nants from groundwater was al so evaluated in the exposure anal ysis.
During the sumrer growi ng season, residents may use water fromcontam nated wells to spray-

or flood-irrigate home vegetabl e gardens. Contam nants in plants would be present in edible
portions. Residents consuning homegrown vegetabl es watered with contam nated water nay

i ngest contam nants that have bi oaccunul ated fromthe groundwater

Through these uses of groundwater, persons may be exposed to contam nants originating fromthe
two identified source areas. Therefore, these pathways were included in the exposure analysis at TYAD

5.2.3 Inhal ation Route

Vol atilization fromgroundwater use was evaluated in the exposure analysis. Residents using
contam nated well water for showers, baths, and other nonconsunptive househol d uses may be

exposed to vapors rel eased during these activities, inhalation of vapors during showering was
quantified in the exposure analysis for TYAD. Residents using contam nated well water for

showers, baths, and other nonconsunptive househol d uses nay be exposed to vapors rel eased

during these activities (e.g., running through sprinklers or playing in snall child pools);
therefore, this exposure route was quantified in the exposure analysis for TYAD. Residents nay
recei ve repeated exposures through these activities and nay accunul ate a significant intake of the
contam nants over time. Therefore, this pathway was included in the exposure analysis for TYAD



5.3 Contamination Mgration

Prior to the removal action conducted in 1995, contam nants detected in the two source areas
(Areas A and B) could mgrate toward potential receptor areas and into other environnental media
adj acent to the source areas. Contaminants in the soil could either have | eached through rainfall
infiltration to the groundwater or been transported via surface runoff to surface water bodies. As a
result of their high vapor pressures and Henry's |law (H5) constants, any volatile contam nants at
the soil surface and in surface water were likely to volatilize into the atnosphere where

contam nant oxidation can occur. It is also possible for the VOCs that have reached groundwater
to volatilize fromthe water table and diffuse through soil pore spaces to reach the surface where
the conmpounds eventually are rel eased to the atnmosphere. However, because VOC contam nat ed

soi | s have been renoved, the chemical mgration pathway di scussion focuses on groundwater pathways.
Based on groundwater flow patterns in conjunction with surface water and sedi ment anal yti cal

data, no contaminants fromeither Area A or B are expected to reach any of the surface waters

adj acent to Areas A and B. These sources are not thought to represent a significant pathway in
terns of exposure to contam nants originating fromeither Area A or B

6.0 Summary of Site R sks
6.1 I ntroduction

The Baseline Ri sk Assessment for air, groundwater, surface water, sedinent, and soil

contam nation at TYAD was perforned as part of the EA (ESE, 1992a) to determine if the

chemical concentrations observed in the soil and groundwater sanples fromthe site pose a
significant risk to human health and the environnment. Although certain chem cals of potential
concern (COPCs) were detected in sedinents and surface waters, they did not pose unacceptable
risks to human health and the environnent and were not considered during the RA. Consequently,
with respect to QUl, the EA only evaluated potential risks in ternms of air, soil, and groundwater.

As previously stated, due to the limted amount of contam nated soils identified during predesign
and renedi al design investigations, the Arny conducted a renmoval action in July 1995 and

renoved approximately 2,100 yd 3 of VOC-contami nated soils fromArea B. Follow ng the
conpletion of the renmoval action, site sanpling showed concentrations of VOCs in soils were |ess
than soil cleanup levels (see page 2-5). Wth this information, PADEP agreed with EPA and the
Arny that no further action was necessary for soils in Area B; therefore, this RA section only
addr esses groundwat er.

The RA was devel oped for both onpost and of fpost popul ations. Wth respect to the onpost

popul ation, exposure to Areas A and B were considered separately. Ofpost exposure from

Area B was eval uated by dividing the comunity into three distinct areas (Ofpost Areas 1, 2,
and 3), based on the novenent of VOCs determ ned fromgroundwater nonitoring data. O fPost
Area 1 is defined by the |and overlying groundwater where VOCs have been found. The Arny

has al ready provided a drinking water supply to the majority of individuals within O fpost Area 1.
O fpost Area 2 consists of areas downgradi ent of the groundwater plume. Some of these
individuals are also currently receiving a water supply from TYAD. Al though groundwater from
Tobyhanna Water Conpany supply well [designated as R2-28 in the R (ESE, 1988a) and Rl

Addendum (ESE, 1992c)] is included within Ofpost Area 2, it was evaluated as a separate area
fromthe wells in Ofpost Area 2 because it is a water supply well (OFfPost Area 3). Al three
of fpost areas are shown on Fig. 6-1.
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6.2 Human Heal th Ri sks

The met hods used in assessing the risks associated with reasonabl e naxi mum exposure (RVE) to
the site contam nants are those presented in EPA's Ri sk Assessnent Cui dance for Superfund
(RAGS), Human Heal th Eval uation Manual (1989a); RAGS Suppl emental Quidance, Standard

Default Exposure Factors (1991); and other EPA guidance. According to RAGS, actions at
Superfund sites should be based on an estinate of the RVE expected to occur under both current
and future | and-use conditions. The RVE is defined in RAGS as "the highest exposure that is
reasonably expected to occur at a site." The intent of the RMEis to estinate a conservative
exposure case (i.e., well above the average case) (EPA, 1989a).



Based on RAGS, RME hunman health risks were determ ned for each exposure pathway at each

study area and offsite receptor location (See. 6.2.5) based on RVE concentrati ons and exposure
factors [Sec. 5.0 and Apps. E and F-1 of the EA (ESE, 1992a)]. The exposure factor values are a
conbi nation of 50th percentile (for factors such as body weight) and 90th percentile (for factors
such as exposure duration) values. The conbination of values is selected to obtain an overal

RVE estimate. Because of the uncertainty associated with any estinate of exposure concentration
the upper confidence limt [i.e., the 95 percent upper confidence limt (UCL 95)] on the nmean is
the preferred exposure concentration to use in determning potential health risks. However
according to RAGS, if there is great variability in neasured or nodel ed concentration val ues, the
UCL. 95 nay be high, and coul d exceed the maxi nrum detected value. |In this case, the maxi num
detected or nodel ed concentration was used as the exposure concentration. A mgjority of the
exposure factors were provided in RAGs while several were site-specific factors obtained from
site information (e.g., climatic conditions conducive to dernal exposure).

The health risks were eval uated separately for carcinogeni c and noncarci nogenic effects, with
potential carcinogens eval uated for their carcinogenic and noncarcinogenic effects, where a
speci fic carcinogen has published noncarci nogen criteria.

Ri sk estinmates relevant to aquifer uses are presented for hypothetical future onpost exposure
pat hways and both current and future offpost water uses. Wrker exposure to contaninated
groundwat er exceedi ng MCLs was not eval uated under the current use exposure scenario since
these individuals are not currently using contam nated groundwater. Therefore, in the case of
QUl, it was not necessary to evaluate risk under the current |and use scenario because workers
are not being exposed to either groundwater exceeding MCLs or unacceptable risks. Although the
wat erline extension provides water to residences/businesses that have wells that exceed TCE and
PCE MCLs, the RA assuned those affected residences/busi nesses were still using well water

O f post exposure scenarios also include the ingestion of potentially contam nated vegetabl es, and
the inhalation of volatile COPCs fromirrigation water

6.2.1 Media of Concern

The RA process outlined in the EA (ESE, 1992a) involves a consideration of COPCs for each
medi um and routes of current and future exposure for human and nonhuman popul ati ons.

Al t hough certain COPCs were detected in sedinents and surface water, they did not pose
unaccept abl e risks to human health and were not considered further during the human RA
Consequently, with respect to QU, the potential risks in terns of air, groundwater, and rel ated
medi a were only evaluated for potential inpacts to human health in the EA (ESE, 1992a).

6.2.2 COPCs

During the initial steps of the RA, COPCs for hunman receptors were devel oped based on the
information contained in the R (ESE, 1988a) and R Addendum (ESE, 1992c). COPCs were
devel oped and eval uated separately for all environnental nedia.

The final list of COPCs for the TYAD human endanger nent assessnent (Table 6-1) was

determ ned by evaluating the results of the ChenScreen analysis and other site-specific eval uation
criteria. Chenf5creen is a process that conpares site maxi nrum chemnical concentrations to

published toxicity data and provi des a general basis for conparison between chemcals. Qher site-
specific evaluation criteria include background concentration, frequency of detection, and extent
of contami nation. The follow ng sections (Secs. 6.2.2.1 through 6.2.2.6) provide a description of
the COPCs sel ected for groundwater, surface water, and/or sedinment in Areas A and B

6.2.2.1 Area A

Area A groundwater data indicate the presence of VOCs and inorganics. No potential human

COPCs were identified based on the chem cal-toxicity screening procedure. Based on the
frequency of detection, only seven inorganics (arsenic, chromum copper, nercury, |ead,
nmanganese, and zinc) and three VOCs [ TCE, 1, 2-dichloroethene (1,2-DCE), and vinyl chloride]

of the 31 identified conpounds nmay be considered potential human COPCs. O the seven

i norganics, lead and nercury were evaluated quantitatively in the RAto represent the inorganic
class of conpounds. However, as discussed in Sec. 5.1.2, |ead and nmercury are not considered
attributable to Area A° A fourth VOC, PCE, was added as a final human COPC based on



avai | abl e informati on concerning the past practices at this QU

Table 6-1. Final COPCs for G oundwater
Site COPC

Area A 1, 2- DCE
PCE
TCE
Vi nyl chloride
Lead
Mer cury

Area B 1, 2- DCE
PCE
TCE
Lead
Area B-Ofpost Area 1 1, 2- DCE
PCE

Area B-Ofpost Areas 2 and 3 TCE
PCE

Not e: COPC = chem cal of potential concern.

1, 2-DCE = 1, 2-di chl or oet hene.
PCE = tetrachl oroet hene.
TCE = trichl or oet hene.

Sour ce: ESE.



6.2.2.2 Area B

Area B groundwater data indicate the presence of VOCs and inorganics. Based on the frequency
of detection, five inorganics (copper, |ead, manganese, mercury, and zinc) and three VOCs (TCE,
PCE, and 1, 2-DCE) were considered as potential human COPCs. O the five inorganics, |ead and
mercury were eval uated quantitatively in the RAto represent the inorganic class of compounds.

6.2.2.3 Ofpost Area 1 From Area B

The screening process for Ofpost Area 1 (Fig. 6-1) resulted in the selection of three VOCs
(TCE, PCE, and 1,2-13CE) as the human COPCs for the groundwater nedia.

6.2.2.4 Ofpost Area 2 From Area B

The screening process for Ofpost Area 2 (Fig. 6-1) resulted in the selection of two VOCs (TCE
and PCE) as the hunman COPCs for the groundwater nedia.

6.2.2.5 Ofpost Area 3 From Area B

The anal ytical data for Offpost Area 3 indicate the presence of TCE and inorganics in well R2-28.
Al though this well is within Ofpost Area 2, it was evaluated as a separate area fromthe nonitor
wells in Ofpost Area 2 because it is a water supply well for the Tobyhanna Water Conpany.

Based on these anal ytical results, TCE and PCE were sel ected as COPCs for groundwater at this

| ocati on.

6.2.2.6 COPC Concentrations

G oundwat er sanpling |ocations at Ofpost Areas 1, 2, and 3 are presented on Fig. 6-1. Onpost
nonitor well |ocations are presented on Fig. 6-2.

A fate and transport nodel was inplenented as part of the exposure assessment to evaluate the
maxi mum areal nmovenent of the contaninant plune at the site and assess the mgration potenti al
of VOCs in three downgradient wells, R1-110-2, R-102, and R2-28. RI1-110-2 was sel ected
because it is near the installation boundary. RI1-102 was sel ected because, based on Rl
Addendum data, this well contained a high concentration of total VOCs. The third well nodel ed
was R2-28 (Tobyhanna Water Conpany supply well) because it is representative of O fpost

Area 2 as well as a source for potable water supply for a nunber of residences in the area.
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The nodel was adapted to account for the time-decay of contam nants | eaching i nto groundwater

and nmigrating offpost to potential receptor well |ocations. Contamnation present at Areas A and
B [prior to the 1995 renoval action and based on data reported in the Rl (ESE 1988a)], represent
the source concentrations for input into the nodel. The nodel treated the contam nant sources in

Areas A and B as one large source to nodel to the downgradi ent |ocations previously described.
Because the nodel assumed the continued | eaching of contami nants fromthe soils (which have
since been determined to not require further action due to new data collected in 1994 and the
conpl etion of the renoval action in 1995), future concentrations (Table 6-2) predicted by the
groundwat er nodel are likely over estinmated; therefore, related risks cal cul ated using these
nodel ed concentrations shoul d be consi dered conservati ve.

6. 2. 3 Exposure Assessnent

The exposure assessnent perforned for TYAD focuses on Areas A and B, the two prinary

source areas, described in the Rl (ESE, 1988a) and RI Addendum (ESE, 1992c).

Envi ronmental rnonitoring has confirmed that these areas are the principal sources of volatile
chl orinat ed hydrocarbons detected in soil and groundwat er.

G oundwater from Areas A and B has been found to be contam nated with VOCs. G oundwat er
contamnation at Area A is contained onpost; however, groundwater contamination at Area B has
been identified both onpost and of fpost. Currently, onpost personnel receive supplied water for
pot abl e purposes. O fpost individuals who were receiving bottled water are now connected to a
waterline from T TYAD that provides water for domestic use. The wells in the hones to the



waterline were to have been rendered unusabl e for domestic purposes (however,
exposure to contam nat ed

still accessible to the Arny for nonitoring purposes);

groundwat er for those individuals should have been elim nated.
be accessibl e, and because baseline (no action) evaluation was
consunption of groundwater was included in the RA (i.e., the waterline was

contam nated wells may still

necessary, residential

not factored into the RA).

Many of the exposure pathways and potenti al

areas (Areas A and B).

therefore, all
However ,

these wells are

because sone of the

receptors are simlar for the two identified source

These simlarities allow consolidated di scussi ons of conmon exposure

pat hways and the application of comon exposure assunptions and factors in the risk estination
process. For those exposure pathways that are not shared or are nore site specific, independent
di scussi ons and exposure anal yses are presented in this ROD.

Table 6-2. Current and Future Onpost and O f post G oundwater Concentrations, UCL 95

Conpound

Current (UCL 95)

PCE

TCE

1, 2- DCE

Vi nyl Chloride
Lead

Mer cury

or AW

1.05
.59 x 10
.85 x 10
04 x 10
.42 x 10
1.30

Future (Mdel ed Concentrations) ++

PCE 7 year
70 year
TCE 7 year
70 year

1,2-DCE 7 year
70 year

NM
NM

NM
NM

NM
NM

Area (lg/L)
B O fpost 1

1.12 x 10 +2 4. 83
4.59 x 10 +1 1.14 x 10 +1
1.94 x 10 +2 3.98 x 10 -1
5.20 x 10 +1 NA

4.38 NA

NM 4.41

NM 3.76

NM 9.37

NM 7.99

NM .-

NM 4.0 x 10 -3

Note: 1,2-DCE = 1, 2-di chl or oet hene.
NA = not appropriate to include as constituent nay be due to plunbing in residential wells.

NM

PCE
TCE
UCL 95
lg/L

not nodel ed.
tetrachl or oet hene.
trichl oroet hene.
95 percent upper confidence |evel.
m crograns per liter.
bel ow detection limts.

+ = not nodel ed; however,
representative of this area.
++ = | ead and nercury were not nodel ed because | evels reported in groundwater are not

considered attributable to Areas A and B (Sec.
because it has only be reported in MM1 and M2, both of which are located in Area A

Sour ce: ESE.

O fpost 2 O fpost 3
(R2-28)
1.30 --
NA --
NA -
+ 4,17 x 10 -1
+ 3.44 x 10 -1
+ 3.45
+ 2.67
+ - -
+ -

data for Ofpost 3 (which is a subset of Ofpost 2) is

5.1.2).

Vi nyl

chl ori de was not nodel ed



6.2. 3.1 Exposure Pat hways

Based on EPA (1989) guidance, a nunber of potential exposure pathways were considered for
inclusion in the exposure assessnent and are described in the following sections. A list of the
potenti al exposure pathways, including those that were selected and those that were not sel ected
for quantification were presented in Sec. 5.2 (Table 5-2) of this ROD.

As stated in Sec. 6.2.3, current use and hypothetical future use exposure scenari os were

devel oped to evaluate the risks to human health from exposure to groundwater. The future
residential use scenario is hypothetical and assumes that the source areas in Areas A and B can be
used for unrestricted land use. An unrestricted |and use would pernit groundwater wells and
residential areas to be constructed anywhere in Areas A and B. The hypothetical future residentia
use scenario, which was evaluated for conparative purposes, is the nost conservative choice for

I and use and will generate the greatest potential exposure. However, it is unlikely that TYAD s
mssion will be elimnated and the | and used for residential purposes. Since TYAD currently
fulfills a critical mssion that will be necessary as part of future Arny operations and it is Arny
practice to clean up to the current land use scenario, no soil cleanup |evels were based on the
future residential use scenario (groundwater risks are based on potential residential use, as
appropriate for this medium particularly offsite). If, in the future, TYAD would be subject to
base closure, site-related risk would be re-evaluated in accordance with DoD base cl osure policy
(10 U.S.C. 2687 and NOTE)

6.2.3.2 Potentially Exposed Popul ati ons

The potentially exposed popul ations that nay be affected by the VOC groundwat er contam nation
were estimated by running a contam nant transport nodel of VOCs in the groundwater media
(Sec. 6.2.3.3).

6. 2. 3.3 Exposure Point Concentrations

Exposure point concentration |evels represent the contam nant concentrations in an environnent
medi um (i.e., groundwater) that may inpact potential human or nonhuman receptors through
direct contact of the receptor with the contam nated environnental nedium The exposure
concentrations are defined by EPA as the RVME. The RME represents the highest exposure that is
reasonably expected to occur at the site.

Two exposure scenarios to groundwater are evaluated: current and hypothetical future. For the
current scenario, RVE concentrations [App. E, of the EA (ESE, 1992a)] derived fromthe

anal ytical data were used as the exposure concentrations, while the hypothetical future scenario
used groundwat er nodel ed values. A fate and transport nodel was inplenmented as part of the
exposure assessnent to eval uate the maxi mum areal novenent of the contam nant plune at the
site and assess the mgration potential of VOCs in three downgradient wells, R1-110-2, R-102,
and R2-28. R1-110-2 was sel ected because it is near the installation boundary. Rl-102 was

sel ected because, based on R Addendum data, this well contained a high concentration of tota
VOCs. The third well nodel ed was R2-28 (Tobyhanna Water Conpany supply well) because it is
representative of Ofpost Area 2 as well as a source for potable water supply for a number of
resi dences in the area.

Current Use

Groundwat er - - The extent of TCE contam nation presented in Fig. 6-3 is based on data obtai ned

during the 1990 groundwater sanpling event, and served as the basis for TCE characterization in

the EA. TCE is the nost w despread of the contami nants and occurs in wells offpost. The highest
concentrations of TCE are well distributed vertically, and concentrations are greater in the aquifer
in some areas (Fig. 6-3).

The extent of PCE contam nation presented in Fig. 6-4 is based on the data obtained during the
1990 groundwat er sanpling event, and served as the basis for PCE characterization in the EA
PCE was not detected in the bedrock in Area A. PCE was present in a very localized area in the
shal | ow zone wells of Area B and widely dispersed in the deep zone downgradi ent of Area B
extendi ng several hundred feet offpost.

Ri sk cal cul ati ons were based on groundwater data collected through 1990. R sks have not been



quantified since finalization of the EA in 1992; however, because contam nant concentrati ons have
decreased over tine, overall site risks are expected to be |ower than those presented in the EA

Hypot heti cal Future Use

Areas A and B--Risks associated with the future residential use scenario are hypothetical and are
based on the assunption that unrestricted | and use would occur at Areas A and B. The Arny
anticipates that TYAD will continue to function as an active military installation, in which case
the hypothetical future exposure scenario would not occur. Since contam nated groundwater woul d
be addressed as part of QU, it is highly unlikely that such exposure would occur in the future.
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6. 2. 3.4 Exposure Assessnent Assunptions

Area-speci fic carcinogenic risks and noncarci nogeni c hazard i ndexes (H's) were calculated in the
EA (ESE, 1992a). Assunptions used when cal cul ati ng carci nogeni ¢ and noncarci nogeni ¢ risks are
presented in App. F of the EA. Based on the conservative assunptions presented in App. F of
this report, excess cancer risks and H's were cal cul ated for each of the exposure scenarios

6.2.4 Toxicity Assessnent

The objective of the toxicity assessnent is to characterize the nature of the potential health effects
to human receptors associated with the COPCs identified at TYAD. The characterization includes

a qualitative evaluation of the avail abl e pharmacoki netic and health effects data to provide a
toxi col ogi cal profile for each COPC, and a quantitative eval uation of the avail abl e dose-response
information to provide values for estinating acceptable intake | evels and quantifying risks

Cancer slope factors (CSFs) have been devel oped by EPA' s Carci nogeni c Assessment G oup for

estimating lifetime cancer risks associated with exposure to potentially carcinogenic chemicals.

CSFs, which are expressed in units of mlligrans per kilogramper day (ng/kg-day) -1, are

multiplied by the estinmated intake of a potential carcinogen, in ng/kg-day, to provide an upper-
bound estinmate of the excess lifetine cancer risk associated with exposure at that intake level. The
term "upper-bound" reflects the conservative estinate of the risks calculated fromthe CSF. Use

of this approach makes underestination of the actual cancer risk highly unlikely. CSFs are

derived fromthe results of human epi dem ol ogi cal studies or chronic animal bi oassays to which

ani mal -t o- human extrapol ati on and uncertainty factors have been appli ed.

Ref erence doses (RfDs) have been devel oped by EPA for indicating the potential for adverse

health effects fromexposure to chenical s exhibiting noncarcinogenic effects. RfDs, which are
expressed in units of ng/kg-day, are estinates of lifetinme daily exposure |evels for humans,

i ncluding sensitive individuals. Estimted intakes of chemcals fromenvironmental nedia (e.g.
the amount of a chenical ingested fromcontam nated drinking water) can be conpared to the

RfD. RfDs are derived from human epi dem ol ogi cal studies or animal studies to which uncertainty
factors have been applied (e.g., to account for the use of animal data to predict effects on
hurmans). These uncertainty factors help ensure that the RfDs will not underestimate the potentia
for adverse noncarcinogenic effects to occur.



Tabl e 6-3. Chroni ¢ Dose-Response Toxicity Constants for the Human COPCs at TYAD

Chemi cal Oal RD(UR)* Inhal RFD (UF)* Oal CsF* Oal WE* I nhal CSF* I nhal WOE*

I norgani ¢ Chem cal s

Lead -- 11 -- nd 12 B2 nd 12 B2

Mer cury 3. 0E-04 (1, 000) 8. 6E- 05 (30) -- --
Vol atil e Organic Chem cal s

1, 2- DCE 9. OE-03 (1, 000) -- -- --

PCE 1. 0E-02 (1, 000) -- 5.1E-02 v1 B2 vi 1.8E-03 vl B2 v1
TCE -- -- 1.1E-02 v1 B2 vl 5.9E-03 vl B2 v1
Vi nyl chloride -- -- 1. 9E+00 A 3.0E-01 A
Not e: COPC = chem cal of potential concern. PCE = tetrachl oroet hane.

CSF = cander sl ope factor [(nu/kg/day) -1]. RfD = reference dose (ng/kg/day].
1, 2-DCE = 1, 2-di chl or oet hene. UF = uncertainty factor.
i nhal = inhal ation. TCE = trichl or oet hene.
my/ kg/day = mlligrans per kil ogram per day. WE = wei ght - of - evi dence for ranking as a human carci nogen.
nd = not determ ned.

11 EPA prefers to use a biokinetic uptake nodel to eval uate | ead exposure rather than the reference dose nethod.

12 Although EPA has classified | ead as a Goup B2 suspect human carci nogen via ingestion and inhal ati on, no CSF has been devel oped for either of these exposure
pat hways.

VI CSFs and WEs for this VOC have been withdrawn from IR S pending further review

* Al RfDs, CSFs, and WEs are available in IR'S, 1992; EPA/ HEAST, 1992 Annual Update, or EPA/HEAST, Supplenent A to the 1992 Annual Update, unless
ot herwi se not ed.

Sour ce: ESE.



Tabl e 6-3 provides a summary of the avail abl e noncarci nogeni ¢ and carci nogeni ¢ chronic
dose-response information for both the oral and inhal ati on exposure routes for each COPC. Due
to the absence of established dermal dose-response val ues, dermal exposure was estimated using
the oral dose-response values. Wen insufficient data are available to deternine dose-response
values for human risk characterization, health-based val ues are devel oped using the avail abl e
regul atory references and resources for human heal th dose-response val ues

6.2.5 Ri sk Characterization

The obj ective of the risk characterization is to integrate informati on developed in the toxicity
assessnent and the exposure assessnent into a conplete evaluation of the potential and actua

health risks associated with contaninants at TYAD. The RA eval uates the nature and degree of

risk to potential receptor popul ations. Werever possible, risks are derived for individual source
areas and for the total contam nant contribution fromthe identified sources to aid in devel opi ng
priorities for renedial action planning.

The carcinogenic risks and H's were cal cul ated for both onpost areas and the three offpost

receptor locations. Because the activities perfornmed at each of the five study areas differ and the
areas are not in close proximty to each other, the risks were presented separately for each area
Characterizing each study area separately allows for prioritization of renedial activities that may
be required

The EA (ESE, 1992a) indicated that contam nated groundwater at this site is well within the target
risk range of 1 x 10 -6 to 1 x 10 -4 for carcinogens [which conplies with Ofice of Solid Waste and
Energency Response (OSWER) Directive 9355, 0-30] for the current use scenario. A future use
scenari o was evaluated in the EA;, however, the future residential use scenario is hypothetical and
assumes that the source areas in Areas A and B can be used for unrestricted | and use. An
unrestricted | and use would permt groundwater wells and residential areas to be constructed
anywhere in Areas A and B. The future residential use scenario, which was eval uated for
conparative purposes, is the nost conservative choice for land use and will generate the greatest
potential exposure, and hence risk. However, it is unlikely that TYAD s nission will be

elimnated and the depot | and be used for residential purposes. Since TYAD currently fulfills a
critical mssion that will be necessary as part of future Arny operations and it is Arny practice to
clean up to the current land use scenario, no soil cleanup |levels were based on the future
residential use scenario (groundwater risks are based on potential residential use, as appropriate
for this medium particularly offsite). |If, in the future, TYAD would be subject to base closure
site-related risk would be re-evaluated in accordance with DoD base cl osure policy (10 U S.C

2687 and NOTE)

Al t hough EPA general |y uses the upper boundary of the carcinogenic risk range (i.e., 1 x 10 -4) to
make ri sk managenent decisions, the necessity of taking renedial actions would al so involve
consideration of factors such as exceedances, of the noncarci nogeni c hazard quoti ent, conpliance
with chem cal -specific applicable and relevant or appropriate requirenents (ARARs) and potenti al
adverse inpacts to the environment, along with an eval uati on of unique site-specific conditions.

The acceptability of a particular level of risk is the provence of risk managenent, where the
quantitative estimates of risk are just one of many factors considered in the decision-making
process. A cancer risk of 10 -4 is not a de facto decision point, nor is it a "target" risk |evel
However, it is generally accepted that risks above the range of 10 -4 to 10 -6 require attention. The
10 -6 level of risk is often referred to as the de mnims level of risk, although that |evel has not
been endorsed as a universally acceptable risk level. If risks are below 1l x 10 -2, then a linear
equation is used (e.g., Risk = CSF x intake); however, if the risk exceeds 1 X 10 -2, then an
exponential equation is used instead [i.e., 1l-exp (-intake x CSF)].

An H is used to determ ne whether the nost sensitive individuals in a popul ation could be

adversely affected by noncarcinogenic chenmicals. An H exceeding 1.0 is a possible concern for
potenti al noncarcinogenic or toxic effects. The EA (ESE, 1992a) indicated that contam nated
groundwater at this site does exceed H levels of 1. The acceptability of a particular level of H is
the provence of risk nmanagenment, where quantitative estimates of H are just one of many factors
considered in the decision-nmaking process. An H of 1 is not a defacto decision point, or is it a
"target" level. However, it is generally accepted that H's greater than 1 require attention

Table 6-4 presents a summary of the current and hypothetical future area-specific carcinogenic
risks for the exposure scenarios that were evaluated at the TYAD site. Table 6-5 presents a



summary of the current and hypothetical future area-specific noncarcinogenic H's for the exposure
scenarios that were evaluated. Presenting the risks and H's in this manner allows for the
identification of those exposure pathways and COPCs that contribute the nmost risk or H. The
industrial H and risk values for all COPCs and all exposure scenarios are presented in App. F-3
of the EA (ESE, 1992a).

The foll owi ng sections sumrari ze the carcinogenic risks and noncarci nogenic H's associated with
the COPCs in each of the five areas: Area A, Area B, and Ofpost Area 1, Ofpost Area 2, and
O fpost Area 3 from Area B.



Tabl e 64. Summary of Area-Specific Carcinogenic Risks

Exposure Ri sk
Scenari o Medi a Current Future
Area A
Hypot hetical Lifetine G oundwat er NE 2.5E-02 -+
Resi denti al
TOTAL 2.5E-02
Area B
Hypot hetical Lifetine G oundwat er NE 7. 2E-05
Resi denti al
TOTAL 7. 2E-05

Area B-OfPost 1

Lifeti me Residential G oundwat er 4. 3E- 06 3. 8E-06
Irrigation--Air 1.5E-10 1.1E-10
Veget abl es--1ngestion 3. 9E- 07 2. 9E- 07
TOTAL 4. 7E- 06 4. 1E- 06
Area B-Ofpost 2
Lifeti me Residenti al G oundwat er 1. 6E-07 *x
Irrigation--Air 1.5E-11 **
Veget abl es- -1 ngesti on 1. 2E-08 **
TOTAL 1. 7E-07
Area B-Ofpost 3
Lifetime Residenti al G oundwat er ++ 7.0E-07***
TOTAL 7. OE- 07

Note: NE = not evaluated for this scenario.

+ 84 percent of groundwater risk is due to the presence of vinyl chloride.
**Not rmnodel ed; however, data for OFfpost 3 (which is a subset of Ofpost 2) is representative of this

ar ea.
++Area B--Ofpost 3 is represented by one well, R2-28 (Tobyhanna Water Conpany supply well),
whi ch was eval uated as part of Area B--Ofpost 2 because this supply well is located within that
ar ea.

***Eyture concentrations were nodel ed separately for the R2-28 to determ ne the potential future risks
associated with this supply well.

Sour ce: ESE.



Tabl e 6-5. Summary of Area-Specific Noncarcinogenic Hazard | ndices

Exposur e

Scenari o

Area A

Hypot hetical Lifetine
Resi denti al

Area B

Hypot hetical Lifetine
Resi denti al

Area B-Ofpost 1

Lifetinme
Resi denti al

Area B-Ofpost 2

Lifetinme
Resi denti al

Area B-Of-post 3

Lifetinme
Resi denti al
Not e: H =
NA =
pat hway.
NE =

+ Majority of H
**Exceedance of Hi

++Not nodel ed; however,

ar ea.

***Area B--OFfpost 3 is represented by one wel |,
whi ch was eval uated as part of Area B--Ofpost 2 because this supply well

area.

(99 percent,

Current H
Medi a Adult Child
G oundwat er NE
TOTAL
G oundwat er NE
TOTAL
G oundwat er 0. 015
Irrigation--Air NA
Veget abl es- - 0. 0015
I ngesti on
TOTAL 0.02
G oundwat er NA
Irrigation--Air NA
Veget abl es- - NA
I ngestion
TOTAL NA

QG oundwat er

TOTAL

hazard i ndex.
dose-response informati on has not been established for the conpounds evaluated for this

* % %

not evaluated for this scenario.

Future H
Adul t Chil d
NE 14. 7+ 35.0 +
14.7 35.0
NE 1.3** 3. 0**
1.3 3.0
0. 035 0.013 0. 030
NA NA NA
0. 0034 0.0013 0.0030
0. 04 0. 02 0.03
NA ++ ++
NA ++ ++
NA ++ ++
NA
*x 0.001 0.003+++
0.001 0.003

97 percent for child) due to 1,2-DCE
of 1 due to 1,2-DCE (46 percent),
data for O fpost 3 (which is a subset of O fpost 2)

mercury (30 percent),

and
is

R2- 28 (Tobyhanna Water Conpany

is

+++Fut ure concentrati ons were nodel ed separately for the R2-28 to determ ne the
associated with this supply well.

Sour ce: ESE.

PCE (24 percent).
representative of this

supply well),
| ocated within that

potential future H



The hypothetical future residential |and use scenario was evaluated in the EA (ESE, 1992a). This
scenari o was eval uated because it is the nost conservative and will generate the greatest potential
exposure to risk. However, the probability that TYAD s mi ssion would be elimnated and the |and
then used for residential purposes is renote. TYAD fulfills a critical mssion for the Arny and
there are no plans to elimnate any property near Areas A and B; however, if plans were to

change, the Arny would evaluate the site conditions and risks

6.2.5.1 Area A

One exposure scenari o was evaluated for Area A. hypothetical lifetinme residential exposure. The
risk characterization of this scenario is described bel ow.

Hypot heti cal Future Exposure Eval uation

Car ci nogeni ¢ R sks--The risk analysis results indicate that the hypothetical future (lifetine)
residential exposure scenario may result in an overall lifetime risk that exceeds EPA s target risk
range of 1.0 x 10 -4 to 1.0 x 10 -6. Based on the exposure assunpti ons eval uated, the risk
exceedance is due to potential future potable use of the groundwater at Area A A nmjority of the
total risk of 2.5 x 10 -2 is due to the presence of vinyl chloride, which contributes 99.8 percent of
the total risk (84 percent fromoral exposure to groundwater and 15 percent frominhal ation of

vapors volatilized fromgroundwater). The remaining risk is primarily due to the presence of TCE
(App. F-3 of the EA (ESE, 1992a). The contribution by TCE results in a risk of 6.8 x 10 -5,

which is less than the acceptable curul ative risk level of 1.0 x 10 -4.

Noncar ci nogenic H s--As with the risk analysis, the H analysis indicates that the hypothetica
future residential exposure scenario results in total H's greater than 1 for both adult and child
exposures due to groundwater use as a potable water source. Exposure of adults and children

result in calculated H's of 14.7 and 35.0, respectively. These H's indicate that potential adverse
effects cannot be ruled out. The H exceedance is due to the presence of 1,2-DCE

As described in the EA (ESE, 1992a) and in the Rl Addendum (ESE, 1992c), there are no

patterns or trends of lead in groundwater. The analytical results of onpost and of f post nonitoring
indicate that lead is not attributable to the site. However, to provide a perspective on the

contri bution of nonsite-rel ated conpounds to the overall site risks, lead was included in the risk
evaluation. The | ead concentrations in groundwater sanples collected fromsone wells at this area
exceed the EPA Action Level of 15 mcrograns per liter (ug/L) [56 Federal Register

(FR) 26478], indicating that potential adverse effects cannot be ruled out should the groundwater

be used for potable purposes. The exceedances are al so higher in upgradient wells, indicating that
lead is not attributable to activities at Area A, and nay be of concern at offpost l|ocations as well.

6.2.5.2 Area B

(One exposure scenario was evaluated for Area B: hypothetical future lifetime residential exposure
The risk characterization of this scenario is described in the follow ng section

Hypot heti cal Future Exposure Eval uation

Car ci nogeni ¢ Ri sks--The risk analysis results indicate that the hypothetical future lifetine

resi dential exposure scenario resulted in a total risk of 7.2 x 10-5, which does not result in risks
that exceed EPA's 1.0 x 10-4 acceptable cunulative risk level. This lifetinme risk indicates that
unacceptabl e risks are not posed to future residential exposures, based on the exposure

assunptions eval uat ed

Noncar ci nogeni ¢ H s-The H analysis indicates that the hypothetical future residential exposure
results in total Hs of 1.3 and 3.0 for adult and child exposures, respectively. The H exceedance
indicates that potential adverse effects cannot be rul ed out based on the exposure assunptions

eval uated. The exceedance is due to the presence of 1,2-DCE, PCE, and nercury in groundwater.

As described for Area A the |ead concentrations in offpost and onpost areas do not indicate any
pattern or trends. Furthernore, as discussed in Sec. 5.1.2, nercury concentrations have not
exceeded drinking water standards in onsite wells since 1989. As such, lead and nercury do not
appear attributable to the activities of Area B. However, to provide a perspective on the
contribution of nonsite-rel ated conpounds to the overall site risk, lead was included in the risk
anal ysis. The lead concentrations in groundwater sanples collected fromsome wells at this area
exceed the EPA Action Level of 15 Ig/L (56 FR 26478), indicating that potential adverse effects,



associated with exposure to lead in groundwater, cannot be ruled out in the event that the
groundwater at Area B is used for potabl e purposes.

6.2.5.3 O fpost Area 1 From Area B

Two exposure scenarios were evaluated for Ofpost Area 1: (1) current, and (2) future residential
exposure. The risk characterization of these scenarios is described in the follow ng sections.
Current Exposure Eval uation

Car ci nogeni ¢ Ri sks--Based on the exposure assunptions eval uated, current exposure to Ofpost

Area 1 by donestic groundwater uses, ingestion of honmegrown vegetabl es, and vapors from using
groundwater for irrigation, results in a total carcinogenic risk of 4.7 x 10 -6, which does not result
in arisk that exceeds EPA's target risk range of 1.0 x 10 -4 to 1.0 x 10 -6.

Noncar ci nogeni ¢ Hi s--The results of the H analysis indicate that current residential exposure
results in total Hs of <1, indicating that this scenario should not result in chronic adverse health
effects, based on the exposure assunptions eval uated.

Hypot heti cal Future Exposure Eval uation

Car ci nogeni ¢ Ri sks--Hypothetical future residential exposure Ofpost Area 1 by donestic

groundwat er uses, ingestion of honegrown vegetabl es, and vapors from using groundwater for
irrigation, results in a total carcinogenic risk of 4.1 x 10-6, which does not result in a risk that
exceeds EPA' s target risk range of 1.0 x 10 -4 to 1.0 x 10 -6.

Noncar ci nogeni ¢ His--The H analysis results indicate that hypothetical future residential
exposure results in total Hs of <1, indicating that future residential exposure should not result in
chronic adverse health effects based on the exposure assunpti ons eval uat ed.

As described for Areas A and B, |ead does not appear attributable to the site; however, it was
included in the risk evaluation to provide a perspective on the relative risk contribution of nonsite-
rel ated conmpounds to the overall site risk. The |lead concentrations in groundwater sanples

collected fromsome wells at this area exceed the EPA Action Level of 15 ug/L (56 FR 26478),
indicating that potential adverse effects, associated with exposure to |ead in groundwater, cannot

be ruled out in the event that the groundwater at Ofpost Area 1 is used for potable purposes.

6.2.5.4 Ofpost Area 2 From Area B

Two exposure scenarios were evaluated for OFfpost Area 2: (1) current, and (2) future residential
exposure. The risk characterization of these scenarios is described in the followi ng sections.

Current Exposure Eval uation

Car ci nogeni ¢ Ri sks--Current exposure to Offpost Area 2 by donestic uses of groundwater,

i ngestion of honegrown vegetabl es, and inhal ati on of vapors from using groundwater for

irrigation, resulted in a total carcinogenic risk of 1.7 x 10 -7, which does not result in a risk that
exceeds EPA's target risk range of 1.0 x 10 -4 to 1.0 x 10 -6.

Noncar ci nogeni ¢ Hi s-The results of the H analysis indicate that current residential exposure
results in total Hs of < 1, indicating that this exposure scenario should not result in chronic
adverse health effects based on the exposure assunptions eval uat ed.

Hypot heti cal Future Exposure Eval uation

Model i ng was not specifically conpleted for Ofpost Area 2. However, because O fpost Area 3
is a subarea of OFfpost Area 2, results for Ofpost Area 3 would be representative of Ofpost
Area 2. Refer to Sec. 6.2.5.5 (next section) for further information.

As described for Areas A and B, |ead does not appear attributable to the site; however, it was
included in the risk evaluation to provide a perspective on the relative risk contribution of nonsite-
rel ated conmpounds to the overall site risk. The |ead concentrations in groundwater sanples

collected fromsonme wells at this area exceed the EPA Action Level of 15 Ig/L (56 FR 26478),
indicating that potential adverse effects, associated with exposure to |ead in groundwater, cannot

be ruled out in the event the groundwater nonitored at Offpost Area 2 is used for potable

pur poses.

6.2.5.5 Ofpost Area 3 From Area B (Future Exposure Eval uati on)



This area is located within the area designated as Ofpost Area 2, and is represented by a single
well (R2-28), which is the Tobyhanna Water Conpany supply well. This well was eval uated as

part of the Ofpost Area 2 current lifetime residential scenario, but was eval uated separately in the
hypot heti cal future residential scenario to determne the potential future inpacts associated with a
supply well that serves residences

Car ci nogeni ¢ Ri sks

Based on the exposure assunptions eval uated, one hypothetical future exposure scenari o was

eval uated for Offpost Area 3, residential exposure. The risk analysis for total exposure to
groundwat er (donestic uses), ingestion of honegrown vegetabl es, and inhalation of vapors from

using groundwater for irrigation, resulted in a total risk of 7.0 x 10 -7, which does not result in a
risk level that exceeds EPA's target risk range of 1.0 x 10 -4 to 1.0 x 10 -6.

Noncar ci nogeni ¢ H's

The results of the H analysis indicate that hypothetical future residential exposure results in tota
H's of < 1, indicating that exposures to the nedia eval uated should not result in chronic adverse
health effects based on the exposure assunptions eval uated

As described for Areas A and B, |ead does not appear attributable to the site; however, it was
included in the risk evaluation to provide a perspective on the relative risk contribution of nonsite-
rel ated conpounds to the overall site risk. The maximumlead concentrati on detected in R2-28

(the Tobyhanna Water Conpany supply well) was 18.97 ug/L, and the nean concentration

detected was 8.91 Ig/L. The maxi num concentrati on exceeds EPA's Action Level of 15 Ig/L

(56 FR 26478), indicating that potential adverse effects cannot be ruled out if the water supply
concentration remains at the maxi num concentration

6.2.5.6 Concl usions

A summary of the risk characterization for the site indicates that the highest current lifetime
residential exposure in the offpost area results in a cunulative cancer risk that is within the EPA s
target risk range of 1.0 x 10-4 to 1.0 x 10 -6.

Al t hough the calculated risks and H's do not indicate that the current | and use scenario will have
an adverse inpact on human health, constituents in groundwater exceed MCLs at both onpost and

of fpost |ocations. The Arny has devel oped response action objectives that will prevent further
groundwat er degradati on and decrease the concentrations of VOCs in groundwater to | evels safe

for human use.

For the hypothetical future onpost residential scenarios, the cumul ative cancer risks associ ated
with exposures to Area A exceed the upperbound of the EPA acceptabl e risk range. However, the

hypot heti cal future onpost residential cunulative risk associated with exposures to Area B are
within the EPAlimts. For the noncarcinogenic health eval uation, none of the current exposures
should result in chronic adverse effects. |In addition, hypothetical future offpost exposures are not
expected to result in adverse chronic effects. However, potential hypothetical future onpost
residential exposures to Areas A and B may result in an H greater than 1 indicating that potenti al
adverse effects cannot be ruled out based on the assunption eval uat ed

SARA requires that remedial actions attain a degree of contami nant renediation that assures the
protection of public health and the environnent.

Actual or threatened rel eases of hazardous substances from QUl, if not addressed by

i npl enenting the response action selected in this ROD, may present an inmmnent and substanti al
endangernent to public health, welfare, or the environment. Actual rel eases have been addressed
via the waterline extension that connects inpacted users to the depot water supply system

6. 3 Ecol ogi cal Ri sks

A basewi de ecol ogi cal RA for TYAD was conducted in 1994. Results of that risk assessment are
contained in the 30 January 1997 Draft Ecol ogi cal R sk Assessnent Report which has been

reviewed by the regulators and is currently under revision. The report concludes that, while a
hi gh concentrati on of DDT has been found in one manmal tissue collected at Area A there is no
record of disposal of DDT in this location. DDT was also found in several upland soil sanples
both on- and offpost. A nore |likely explanation of the presence of DDT is that the pesticide was



wi dely used at TYAD and surrounding private and state lands in the past for insect control.
Therefore, it was concluded that no significant inpacts to ecol ogi cal receptors have been
identified as being associated with contam nants di sposed at either Area A or Area B.

6.4 Residual Ri sk Evaluation

The groundwat er ARARs were determined to be 5.0 Ig/L for TCE and PCE, 2.0 Ig/L for vinyl
chloride, and 70 Ig/L for 1,2-DCE. These values represent MCLs, pursuant to the Safe Drinking
Water Act, as defined in 40 CFR Part 141.61. EPA, PADEP, and TYAD have agreed that MCLs

are protective of human health and the environnment. Residual risks associated with a lifetime
exposure to these constituents at MCLs are presented as foll ows:

MCL HI HI
Chemi cal (ug/L) Adul t Child Cancer Risk
PCE 5 0. 05 0.2 2E- 05
TCE 5 0.05 0.2 3E- 06
DCE* 70 0.2 0.5 Not Applicabl e
Vi nyl Chloride 2 Not Applicable Not Applicable 7E- 05
Tot al Not Applicabl e 0.3 0.9 9E- 05
Not e: These risks were derived based on standard default assunptions for ingestion, the 1992

non-steady state equations for dernal exposure, and the 1987 Foster and Chrost owski
Model for show ng exposure.

* The MCL shown for 1,2-DCE is for cis-1,2-DCE which is nore conservative than that
of trans-1, 2- DCE.

This table shows that the total H is less than 1 and the total cancer risk is within the risk range of
1 x 10 -6 to 1 x 10-4. It is assuned for this table that once MCLs are achieved at the site, the
concentrations of VOCs in groundwater woul d not change overtine.

7.0 Description of Alternatives

In accordance with Sec. 300.430 of the NCP, 40 Code of Federal Regulations (CFR), a list of a

nunber of remnedi al response actions and representative technol ogies were identified and screened

to determ ne whether they would neet the remedial action objectives (discussed in Sec. 4.0) at

QU1 Those that would neet the renedial action objectives are discussed bel ow as Renedi al

Alternatives. Sec. 121(d) of CERCLA requires that remedial actions at CERCLA sites at |east

attain legally applicable or relevant and appropriate federal and state standards, requirenents,
criteria and limtations, which are collectively referred to as "ARARs," unl ess such ARARs are

wai ved under CERCLA Sec. 121 (d) (4). Applicable requirenments are those substantive

envi ronmental protection standards, requirenents, criteria or limtations promul gated under

federal or state |law that specifically address hazardous substances found at the site, the renedial
action to be inplenmented at the site, the location of the site, or other circunstances present at the
site. Relevant and appropriate requirenents are those substantive environnental protection
standards, requirenents, criteria or limtations pronul gated under federal or state |aw which,

whil e not applicable to the hazardous substances found at the site, the renedial action itself, the
site location, or other circunstances at the site, neverthel ess address problens or situations
sufficiently sinmilar to those encountered at the site that their use is well-suited to the site.
ARARs may relate to the substances addressed by the renedial action (chem cal -specific), to the

| ocation of the site (location-specific) or to the manner in which the renedial action is inplenented
(action-specific).

The five alternatives presented in the FS, and originally presented to the public in Novenber 1993
are as follows: (The "P" in the alternative titles bel ow denotes that this alternative was previously
considered. However, since the collection of pre-design field data, this alternative is no | onger
consi dered applicable.)

. Al ternative 1P--No action;



. Alternative 2P--Installation of nultinedia caps, extraction wells, air stripping, ion-exchange
(may have been necessary if water was di scharged to Hunmml er Run), and di scharge to the TYAD
pot abl e water system and Hunm er Run

. Alternative 3P--In situ volatilization of soils, in situ biodegradation of groundwater
extraction wells, air stripping, ion-exchange (may have been necessary if water was di scharged
to Hunmm er Run), and discharge to the TYAD potabl e water system and Hunmm er Run

. Al ternative 4P--Passive soil volatilization, extraction wells, air stripping, ion-exchange (may
have been necessary if water was di scharged to Humm er Run), and discharge to TYAD
pot abl e water system and Humm er Run

. Alternative 5P--Thernmal desorption of soils, extraction wells, air stripping, ion-exchange (may
have been necessary if water was di scharged to Humm er Run), and discharge to TYAD
pot abl e water system and Humm er Run

The preferred alternative presented at the Novenber 1993 public neeting was Alternative 4P
whi ch invol ved soil and groundwater treatnent. Soil treatnent woul d have consisted of excavating

soil in excess of soil cleanup levels at Areas A and B and reduci ng VOC concentrations using a
technol ogy call ed passive volatilization. This approach would have involved placing soil within a
lined treatment cell, which is referred to as a bubble, and forcibly drawing air through the soils to
renove VOCs.

Groundwat er treatnment was to have involved an extraction and treatnent system consisting of four
onpost extraction wells and one of fpost extraction well. G oundwater woul d have been processed
t hrough an onpost treatnent system consisting of an air stripper to renove VOCs fromthe
groundwater. |If necessary, VOC enissions fromthe air stripping tower woul d have been treated,
usi ng vapor phase carbon, prior to discharging air to the atnosphere. After treatnent,
groundwat er woul d have been di scharged to one of several |ocations; the specific |ocation was to
have been defined in a | ater phase of work.

Groundwat er at TYAD was contam nated by VOCs that were | eached fromsoils that had been

exposed to spills and | eaks. Therefore, EPA and PADEP required the Arny to evaluate the site to
predict levels that would not allow groundwater to be contam nated at | evel s above those safe for
human health and the environnent. Soil cleanup | evels are discussed on page 2-5.

These soil cleanup |l evels represent the nmaxi mum al | owabl e concentrations of TCE and PCE in
soil that will not result in groundwater being contanmi nated at |evels above MCLs.

The results of the predesign and renedi al design investigation conducted in 1994 indicated that the
conditions on which the proposed Renedial Action Plan (ESE, 1993a) were based had changed

since the RI/FS report. The renedial design soil sanpling results indicated a nuch snaller

vol ume of contam nated soil existed, as conpared to the original volune estinate. The soils data
al so indicated that VOCs were not present in Area A at |levels that exceeded cleanup criteria. Only
alinmted amount of soil fromArea B was found to contain VOCs at concentrations that exceeded

soil cleanup levels. Furthernore, the four onsite extraction wells installed for groundwater
recovery had little or no VOCs when tested

Due to the limted anobunt of contam nated soils identified during predesign and renedial design
i nvestigations, the Arny conducted a renmoval action in July 1995 and renoved approxi nately

2,100 yd 3 of VOC-contaminated soils fromArea B. Follow ng the conpletion of the renova
action, site sanpling showed concentrations of VOCs in soils were | ess than soil cleanup |evels.
Wth this information, the EPA and Arny agreed that no further action was necessary for soils in
Area B. As discussed in the previous paragraph, contam nant concentrations in Area A were
present at concentrations |ess than soil cleanup |evels.

Field testing showed that optinally placed newy installed groundwater extraction wells would be
inefficient in recovering contam nated groundwater. This led the Arny to conclude the installation
of extraction wells would not recover contaninated groundwater efficiently. The Arny al so
perforned tests to determine if groundwater could be efficiently recovered from existing nonitor
well's. These tests concluded that appropriate flow rates of groundwater could not be sustained



fromnonitor wells.

EPA and PADEP agreed with the Arny's concl usi ons and recommended that the Arny revise the
original proposed Rermedial Action Plan to delete four of the original alternatives and address two
new al ternatives:

. G oundwat er: Natural Attenuation/Long-Term Mnitoring/Institutional Controls (the
preferred alternative); Soils: No Further Action, and

. G oundwater: Limted Goundwater Treatnent/Institutional Controls/Mnitoring; Soils: No
Further Action

These two alternatives, in addition to the revised no-action alternative were presented for public
eval uation and comrent in the Revised Renedial Action Plan (ESE, 1997).

As previously stated, because contami nated soils were renoved fromArea Bin July 1995 and all
soils in Area A and B have PCE and TCE concentrations |less than the soil cleanup |level, EPA
has stated (correspondence dated February 13, 1996) that no further soil cleanup is required in
QU1. Therefore, the followi ng alternatives only address VOC cont am nated groundwat er.

I npl emrentation tinme-frames and treatnment rates (presented for the followi ng alternatives) are
estimates based on the Admi nistrative Record for QUL. [Summary of Technical Data Regarding
Predesi gn Engi neering Services for Areas A and B (Wston, 1995) and Renedi al Design for Areas

A and B Soil and Groundwater Treatnment Systens (Weston, 1995)]. This information will be

further refined with respect to the selected renedial alternative during the renedi al design phase

of work.

7.1 Alternative Description

7.1.1 Alternative 1: Goundwater: No Action; Soil: No Further Action

CERCLA/ SARA and the NCP require that the no-action alternative be evaluated at every NPL

site to establish a baseline for conparison with other renedial alternatives. Under this alternative,

current and/or future VOG- containing groundwater associated with Areas A and B woul d not be
addressed; there would be no groundwater nonitoring or institutional controls inplemented with
this alternative.

This alternative also incorporates a no further action conponent for soils. As previously stated,
soils in Area A did not have VOC contam nants at levels in excess of soil cleanup levels

(see page 2-5). Al soils with contamnants in excess of soil cleanup levels in Area B were
renmoved in an action conducted in July 1995.

Capital costs: $0
Present-worth operation and

mai nt enance (O&\V) costs: $0
Present worth: $0
Tine to conpl ete: 0 year

7.1.2 Aternative 2: Goundwater: Natural Attenuation/Long-Term
Monitoring/Institutional Controls; Soil: No Further Action

Alternative 2 involves natural attenuation, which is defined as a natural process that results in a
reduction of contam nant concentrations in the environnent through biol ogical processes, physical
phenonena, and chemi cal reactions. In addition, sem annual nonitoring would be conducted to
continually assess the effectiveness of natural processes in reducing the extent of groundwater
contam nation over tinme.

Details of the monitoring plan, such as constituents to be eval uated, frequency, duration, and
wells to be nonitored, will be outlined in the renedial action work plan. Data coll ected since



1988 show that the areal extent of groundwater contam nation is decreasing over tine and that
contam nant |levels are declining. This would be an indication that the contam nants in the
groundwat er are being controlled through natural attenuation.

Institutional Controls prevent human consunption of contam nated groundwater until mnonitoring
determines that controls are no | onger necessary. Institutional controls have al ready been

i mpl emented and include the waterline agreenent with the residents and an agreenent between
TYAD and t he Cool baugh Township Zoning Ofice to ensure that future residents will not be
exposed to groundwater contam nated at |evels above MCLs. These existing institutional controls
wi Il becone part of the selected renmedy. Additionally, an institutional control prohibiting the
construction of any onpost drinking water well in the plume of groundwater contami nation wll be
inplenented. This institutional control will be incorporated into the TYAD Master Plan and will
al so becone part of the selected renedy.

As this alternative involves natural attenuation and nmonitoring, information will be provided about
changes in the VOC plune and concentrations over tine. These data would project potenti al

future plune novenents over tine. Until VOC levels in groundwater are restored to

concentrations bel ow MCLs, users of groundwater near TYAD woul d be protected agai nst using

water in excess of MCLs through continued the use of interimneasures (i.e., the waterline or

ot her source of safe water).

This alternative also incorporates a no further action conponent for soils. As previously stated,
soils in Area A did not have contaminants at |levels in excess of soil cleanup |evels (see page 2-5).
Al soils with contam nants in excess of soil cleanup levels in Area B were renoved in an action
conducted in July 1995. The residual contamnation in soils in Areas A and B are not considered

to be a threat to hunan heal th and the environment.

In the event that future data shows this alternative to be ineffective, Alternative 3, or another new
alternative, may be inplenmented. This alternative will be re-evaluated in 5 years. Costs are based
on groundwater nonitoring for a 15-year period.

Capital costs: $0
Present-worth O8M costs: $1, 038, 000
Present worth: $1, 038, 000
Time to conplete: 15 years

7.1.3 Aternative 3: Goundwater: Limted G oundwater Treatnent/Institutional
Control s/ Mnitoring; Soil: No Further Action

Wth this alternative, several nonitor wells with the highest VOCs concentrations woul d be
equi pped with punps that woul d be used to extract groundwater. Based on field testing, the
maxi mum wi t hdrawal rate of groundwater is expected to be low, on the order of less than 2 gpm

The limted anmount of groundwater that can be recovered wll be processed through diffused

aeration, an air stripper, or carbon adsorption unit, which would be | ocated next to each nonitor
well. The first two processes involve the transfer of VOCs in the groundwater to the air which is
then passed out of the system \Wen treatnment of air is required, this air is then passed through a
carbon filter which renoves the VOCs in the air before it is released to the atnosphere. Carbon
adsorption involves the transfer of VOCs fromwater directly to carbon. Carbon that has been
exhausted woul d be replaced with new carbon. The exhausted carbon woul d be managed at an
appropriately permtted offsite waste nmanagenent facility. The treated groundwater woul d be

di scharged to the TYAD wastewater treatnent plant through underground piping.

Institutional Controls prevent human consunption of contaninated groundwater until nonitoring
determines that controls are no | onger necessary. Institutional controls have al ready been

i mpl emented and include the waterline agreenent with the residents and an agreenent between
TYAD and the Cool baugh Township Zoning Ofice to ensure that future residents will not be
exposed to groundwater contam nated at |evels above MCLs. These existing institutional controls
wi Il becone part of the selected renmedy. Additionally, an institutional control prohibiting the
construction of any onpost drinking water well in the plume of groundwater contam nation wll be
inplenented. This institutional control will be incorporated into the TYAD Master Plan and will
al so becone part of the selected renedy.



This alternative al so incorporates groundwater sanple collection. Details of the nonitoring plan,
such as constituents to be eval uated, frequency, duration, and wells to be nonitored, will be
outlined in the remedial action work plan. Data fromthis collection effort would be evaluated to
assess the effectiveness of this alternative with respect to decreasing plune size and strength over
tine.

As this alternative involves nonitoring, information will be provided about changes in the VOC
pl ume and concentrations over tinme. These data would project potential future plune novenents
over time. Until VOC levels in groundwater are restored to concentrations bel ow MCLs, users of
groundwat er near TYAD woul d be protected against using water in excess of MCLs.

This alternative also incorporates a no further action conponent for soils. As previously stated,
soils in Area A did not have contaminants at |levels in excess of soil cleanup |evels (see page 2-5).
Al soils with contanminants in excess of soil cleanup levels in Area B were renoved in an action
conducted in July 1995.

This alternative will be re-evaluated in 5 years. Costs are based on groundwater treatnent and
nmonitoring for a 15-year period.

Capital costs: $65, 000
Present-worth O8M costs: $1, 660, 752
Present worth: $1, 726, 000
Tine to conplete: 15 years

8.0 Summary of Conparative Analysis of Aternatives
The renedi al action alternatives for QUL described in the precedi ng section were eval uated under
the nine evaluation criteria set forth in the NCP at 40 CFR ° 300.430(e)(9). These nine criteria
are organi zed according to the followi ng categories listed in 40 CFR © 300.430(f) (1):

Threshold Criteria

. Protection of human health and the environnent, and
. Conpl i ance with ARARs.
Primary Bal ancing Criteria
. Long-term ef f ecti veness,
. Reduction in toxicity, nmobility, and vol ume (TW),
. Short-term effectiveness,
. I npl erentabi lity, and
. Cost .

Modifying Criteria
. St ate acceptance, and
. Communi ty accept ance.

In accordance with the provisions set forth in CERCLA/ SARA and the NCP, the Arny eval uated
the groundwat er conponents for each of the alternatives against nine established criteria.

Overall protection of hunman health and the environnent and attai nment of ARARs are threshold
criteria and the primary objectives of a renedial action. |In addition, the selected renedial
alternative nust reflect the best bal ance anong criteria such as reduction of TW/ of hazardous
substances; short- and |long-termeffectiveness; inplementability; and cost. Finally, the remedi al
action must al so consi der support agency and conmunity acceptance.

This section details the conparative analysis of all three alternatives agai nst the nine eval uation
criteria.

8.1 Overall Protection of Human Heal th and the Environnent
Ri sks associated with the future residential use scenario are hypothetical and are based on the

assunption that unrestricted |and use would occur at Areas A and B. The Arny anticipates that
TYAD wi Il continue to function as an active mlitary installation, in which case, the hypothetical



scenario would not occur. In the event that TYAD is closed at sone point in the future, and the

I and transferred/sold to private or other public interests, DoD policy would require a re-eval uation
of the carcinogenic risks and noncarcinogenic H's presented in Tables 6-4 and 6-5, respectively.

The scenario relevant to TYAD is the industrial use scenario. Calculations for this scenario show
that exposure to site nedia results in risks that are within an acceptable range to EPA

Addi tional ly, no unacceptabl e chronic adverse health effects to exposed popul ati ons are anti ci pat ed.

Alternative 2, Natural Attenuation, and Alternative 3, Limted Goundwater Treatnent, were

rated highest with respect to this criterion, because data woul d be collected to eval uate whet her
human health and the environnent are continually protected. Aternative 1, No Action, does not
provi de adequate protection for hunman heal th because resi dences/ busi nesses with private wells

woul d not be provided with safe water to drink, and thus may be exposed to groundwater wth

VOCs in excess of MCLs. Additionally, without rmonitoring, the community woul d not know the

nature and extent of contani nated groundwater downgradient from TYAD, thus, there would be

no control over where new wells are installed by the Townshi p of Tobyhanna or private residences in
the area.

8.2 Conpliance with ARARsS

The Safe Drinking Water Act (SDWA) requires that donmestic water supplies conply with MILs.
Currently, VOCs are exceeding MCLs in groundwater. However, because the Arny has supplied

water to all residences/busi nesses where MCLs are exceeded by installing a waterline, no one is
exposed to groundwater that does not conply with the SDWA requirenents. Because

Alternatives 2 (Natural Attenuation) and 3 (Limted G oundwater Treatnent) require continued
groundwat er data collection, the Arny would be able to evaluate the continued protection of
human heal th and the environment over tine. The plan for data collection involves analyzing
information that woul d detect a potential threat to human health and the environment before it
could actually inpact offsite residences or businesses. |f data collected show an unanti ci pat ed
change in site conditions, the Arny would institute a measure that woul d ensure continued
conpliance with ARARs (for exanple, inplenentation of Alternative 3, or another alternative)

and woul d be able to change the selected renedy to ensure that everyone whose groundwat er
exceeds MCLs, could be provided safe water to drink. Prior to changing the selected renedy, the
Arny woul d present the changed alternative to the public to allow their participation in the
revision of the selected alternative. The nonitoring and alternate water supply will provide
interimprotection to the communities in the short term until ML conpliance for Alternatives 2
or 3 can be achieved. |In the case of Alternative 2, MCL conpliance will be achieved through
natural attenuation.

Alternative 3 (Limted G oundwater Treatnent) involves punping and treatmnment of groundwater.
Extracted groundwater woul d be treated to | evels that would comply with ARARs that address

wat er discharges. In the case of Alternative 3, the treated groundwater woul d be discharged to the
TYAD wast ewat er treatnent system which nust conply with National Pollution D scharge

El i m nati on System (NPDES), as specified by the Cean Water Act. The discharge of treated
groundwater to the TYAD wastewater treatnent plant woul d not prevent the systemfrom

conplying with its discharge requirements. Any air em ssions fromthe groundwater treatment
systemwoul d conply with all federal, state, and local requirenents. Air pollution control devices
woul d be installed on the groundwater treatment units as necessary to neet these requirenents.

The PADEP has identified Pennsylvania's Land Recycling and Environmental Renediation
Standards Act (Act 2 of 1995) as an ARAR EPA had determined that, with regard to the
renmedi ati on of groundwater, Act 2 does not under the facts and circunstances i npose any
requirenents that are nmore stringent than the Federal MCLs.

During the course of preparation of this ROD, PADEP has submitted correspondence to EPA and
the Arny dated January 11, 1993; Novenber 16, 1995; Septenber 27, 1995; and
Decenmber 14, 1995. ARARs cited by PADEP incl ude:

25 Pa. Code 287.1 et seq (residual waste), and
25 Pa. Code 264. 100 et seq (groundwater nonitoring).

Because Alternative 1, No Action, does not provide for continued data collection, there is no
assurance that future residential wells would conmply with SDM ARARs.



For an alternative to be considered for site rehabilitation, it nust nmeet the threshold criteria of
bei ng both ARAR conpliant and protective of human health and the environment. Because

Alternative 1 is not ARAR conpliant, this alternative does not nmeet the threshold criteria and
therefore is not eligible for selection as the preferred alternative. For this reason, Alternative 1
is not further discussed in the evaluation of alternatives.

Alternatives 2 (Natural Attenuation) and 3 (Limted G oundwater Treatnent) are both ARAR
conpliant, as both alternatives will result in decreasing concentrations of contam nants in
groundwater to levels below MCLs and protection of current and potential future users of
groundwater with institutional controls and the waterline agreenent.

8.3 Long- Term Ef f ecti veness and Per manence

I npl emrentation of either Alternatives 2 (Natural Attenuation) or 3 (Limted G oundwater
Treatment) are both expected to result in the decrease of VOC | evels in groundwater bel ow

MCLs. Both these alternatives are expected to provide a high degree of |ong-term effectiveness
and permanence because once groundwater is restored to levels safe for drinking (i.e., less than
MCLs), the restoration would be permanent, as the source of contam nated groundwater (soils in
Area B) have been renoved from TYAD.

8.4 Reduction of TMW through Treat nent

Alternative 2 (Natural Attenuation) does not reduce TMW through treatnent. However, through
natural environnental processes, reduction in contam nant concentrations over tinme is expected

with Alternative 2. Aternative 3 (Limted Goundwater Treatnent) would reduce TW through

the collection and treatment of contam nated groundwater. However, the anmpbunt of groundwater

that could be recovered with this alternative is considered insignificant, and the reduction in TW
is expected to be mninal.

8.5 Short-Term Ef f ecti veness

No construction is required with Alternative 2 (Natural Attenuation). Thus no short-terminpacts
to workers or community are associated with inplenentation of this alternative. Construction
associated with Alternative 3 (Limted Groundwater Treatnment) consists of retrofitting selected
monitor wells with a subnersible punp, nmodul ar treatment units (e.g., carbon adsorption,

di ffused aeration, or air stripper) and construction of a sub-surface discharge line. The
construction associated with Alternative 3 (Limted Goundwater Treatnent) is mninmal and no
negati ve short-terminpacts to workers or community are antici pated. Because Alternative 3
(Limted Goundwater Treatnent) requires construction, and Alternative 2 (Natural Attenuation)
does not, the short terminpact to workers and comunity associated with the forner woul d be
greater, albeit mnimal.

Alternatives 2 (Natural Attenuation) and 3 (Limted G oundwater Treatnent) were considered to

be equally practical with respect to short-termeffectiveness because no one is exposed to
groundwat er that does not conply with the MCLs, and site data will continue to be collected to
assess the continued protection of human health and the environnent until groundwater is restored
to levels safe for human consunpti on.

The estimated tine for conpletion for both alternatives is 15 years. No adverse inpacts are
anticipated during the period required for conpletion. Until groundwater is restored to |evels safe
for human health and the environnent, an interimneasure, which provides water to private

resi dences/ busi nesses where VOC concentrations are greater than MCLs, will provide protection

to human health. Additionally, institutional controls such as nonitoring and the agreenent that
TYAD has with the Cool baugh Townshi p Zoning O ficer (an agreenent that requests TYAD "...

be notified of any new construction that will require potable water..,") will ensure that potenti al
m gration of the VOC plune can not adversely effect other residences/businesses.

8.6 Inplenentability
Alternative 2 (Natural Attenuation) was considered nore inplenmentable than Alternative 3

(Limted Goundwater Treatnent) because punp tests performed in March 1996 showed only | ow
groundwat er flow rates could be sustained frompunping wells. Low flows fromextraction wells



woul d nake the systeminpractical; therefore, Alternative 3 is considered to be inferior to
Alternative 2 with respect to inplenentability because the effectiveness of the alternative is
questionabl e and does require nmore effort and coordination to inplement. Both alternatives are
adm ni stratively feasible.

8.7 Cost

Alternative 2 (Natural Attenuation) is a |l ess expensive alternative, with a net present-worth cost of
$1,038,000. Alternative 3 (Limted Goundwater Treatnent) has a net present-worth cost of
$1, 726,000 for inplenentation.

8.8 State Acceptance

PADEP docunented their concurrence with the selected remedy in a letter to TYAD dated
April 4, 1997.

8.9 Community Acceptance

The Revi sed Renedi al Action Plan was released to the public in March 1997. An

avail ability/public meeting announcenent was published in The Pocono Record on March 19,

1997. A public neeting was held on March 26, 1997, at the Cool baugh Townshi p Mini ci pal

Bui |l ding to discuss the extent of contamination, previous work, alternatives evaluated for QU1,
and present the preferred alternative. No verbal comments were presented during the March 26,
1997 public neeting regarding QU1. In addition, no witten coments were received during the
30-day public comrent period. Based on this, the Arny concluded that the community does not
oppose the selected renedy for QUL

9.0 Sel ected Renedy

9.1 Description of Selected Renedy

Fol | owi ng revi ew and consideration of the infornation in the Adm nistrative Record file, the
requirenents of CERCLA and the NCP, and public comments received on the Revi sed Renedi al

Action Plan, the Arny and EPA, in consultation with PADEP, have selected

Al ternative 2: Natural Attenuation/Long-Term Mnitoring/lnstitutional Controls for groundwater

and No Further Action for soils. Alternative 2 neets the threshold criteria of overall protection of
human health and the environnent and conpliance with ARARs, and provides the best bal ance of

| ong-term effectiveness, reductions in TMW of contam nants through treatnent, short-term
effectiveness, inplenentability and cost.

The sel ected renmedy woul d protect human health and the environment, conply with ARARs or to

be considered (TBC) gui dance, and reduce VOCs in a cost-effective nmanner. Therefore, based on
current information, the Arny believes that the selected remedy woul d provide the best bal ance of
trade-offs anong the remedial alternatives with respect to the nine evaluation criteria.

In the event that TYAD is closed at sone point in the future, and the land transferred/sold to
private or other public interests, DoD policy would require a re-evaluation of potential site risks
at the property prior to transfer of property, to ensure future | and owners are protected.

Alternative 2, Natural Attenuation, involves collecting groundwater data tw ce per year.

G oundwat er data woul d be evaluated to determine if the size and strength of the groundwater

plune is decreasing over time. |If future data collection shows that the plunme size and strength is
not decreasing over time, inplenmenting Alternative 3, Limted Goundwater Treatment, or

another alternative, may be necessary to renove groundwater in areas of highest contam nant
concentrati ons.

This alternative al so incorporates an ongoing interimneasure that involves supplying water to

resi dences/ busi nesses whi ch have wells with VOC concentrations in excess of MLs.

Addi tional ly, residences/businesses that show VOCs in excess of MCLs in the future will also be
supplied with potable water and included in the waterline agreenent. An institutional control that
requests the Cool baugh Townshi p Zoning O ficer notify TYAD of new construction invol ving



potable water is also incorporated as part of this alternative; this control will ensure that new
wells are not placed in areas of known or suspected contanmination. An institutional control

prohi biting the construction of any onpost drinking water well in the plume of groundwater

contam nation will also be inplemented. This institutional control will be incorporated into the
TYAD Master Plan and will also becone part of the sel ected renedy.

Data collected since the initiation of RI/FS studies at TYAD show that natural attenuation is
working in groundwater. The area of TCE contami nation in excess of MCLs has decreased by

nore than 77 percent over the period fromJanuary 1988 to March 1996. Wen the RI/FS began,

a total of six onpost bedrock monitor wells exceeded MCLs, while in March 1996, a total of three
wel | s exceeded MCLs. In 1988, 12 residential wells exceeded VOC MCLs, while only two wells

were above MCLs for TCE and PCE in March 1996. It is anticipated that the natural processes
that have caused the groundwater plurme to decrease in size and strength will continue with tinme.

9.2 Estinmated Costs

There are no capital costs associated with this alternative. VOC levels in groundwater will be
nmoni tored using the existing network of onsite nmonitor wells, onsite water supply wells, and the
offsite residential wells.

The O8&M conponents of this alternative involve groundwater sanple collection, groundwater

sanpl e anal ysis, water |evel neasurement, and preparing sem -annual groundwater reports. O%M
costs are estinmated as $100, 000 per year. Assuming a 15-year O8M period, the total prestnt

val ue cost of this alternative is approxi mately $1, 038,000 (assum ng a discount rate of 5 percent).

9.3 Perfornance Standards

The Perfornmance Standard for the selected renmedy is the renediation of vinyl chloride, TCE, and
PCE to MCLs throughout the entire plume of groundwater contam nation. The MCLs are set

forth at 40 CFR ° 141.61(a) and are as follows: vinyl chloride (2 Ig/l), TCE (5 1gl) and PCE

(5 1g/l). Attai nment of the Performance Standard will be achieved by the selected remedy in the
foll owi ng nanner:

1) Natural Attenuation

The sel ected renmedy includes natural attenuation of groundwater which shall be nonitored until
such time as EPA and the Arny, in consultation with PADEP, determ ne that the Performance
St andard has been achi eved t hroughout the entire plune of groundwater contam nation.

Performance data will be evaluated to assess the effectiveness of the selected alternative. The
initial annual perfornmance evaluation will be conducted within 1 year after the renedial design is
finalized. The initial and subsequent annual perfornmance evaluation reports will be based on
previously collected data fromonsite nonitor and water supply wells, as well as offsite residential
wells, and will include water |evel analyses and statistical evaluation of the nagnitude and areal
extent of VOC contamination. The Arny will subnit the initial and subsequent annual

perfornmance eval uation reports to EPA and PADEP for review. The contents of the annual

performance eval uation and the schedule for submtting these reports will be deternined during

the remedi al design.

The Arny and EPA, in consultation with PADEP, will review the annual performance eval uation
reports to determ ne whether the selected alternative is achi eving general response action
objectives. In the event that future data shows this alternative to be ineffective, Aternative 3,
di scussed in Secs. 7.0 and 8.0, or a new alternative, may be inpl enented.

2) Long- Term Moni toring

A long-term groundwat er nmonitoring programshall be inplemented to evaluate the effectiveness

of the natural attenuation alternative. Sem-annual nonitoring of the groundwater shall continue
until such tinme as EPA and the Arny, in consultation with PADEP, determ ne that the

Performance Standard has been achi eved throughout the entire plume of groundwater contam nation.

The nunber, location, and depth intervals of these wells, along with the |ist of sanpling anal ytical
paranmeters, will be determined by the Army and EPA, in consultation with PADEP, during



Renedi al Design. To the extent deened practicable by the Arny and EPA, in consultation with
PADEP, residential wells will be used to augment the existing groundwater nonitoring program
The nonitoring programshall be consistent with the objectives of the annual perfornance
eval uations. The Rermedial Design will be approved by EPA, in consultation w th PADEP.

3) Institutional Controls

Institutional controls have been inplenented and will continue to be adm nistered until such tine
that EPA and the Arny, in consultation with PADEP, determ ne that the Perfornmance Standard
has been achi eved t hroughout the entire plume of groundwater contamination.

The Arny has inplemented a waterline agreenent with the affected residents which specifies that

i ndividual residential wells will not be used for any purpose except for nonitoring by the Arny
until such time that the Arny deternines that the groundwater fromthe well does not pose an
unacceptabl e risk to human health. 1In return, the residents will receive potable water fromthe
TYAD wat er supply.

The Arny has inplenented an agreenent with the Cool baugh Townshi p Zoning O fice requiring
that the Arny be alerted when the Zoning Ofice | earns of a resident who plans to construct a
well in the area of the contam nated plume. That resident will be connected to the TYAD water supply.

An institutional control which would prohibit the construction of any onpost well in the plume of
groundwat er contam nation will be inplenmented. This institutional control will be incorporated in
the TYAD Master Plan and will remain in effect until such time that the Performance Standard is
achi eved.

4) Five Year Reviews

Five Year reviews shall be conducted after the renedy is inplemented to assure that the remedy
continues to protect human health and the environment.

Based on informati on obtained during the RI/FS, and as docunented in the Adninistrative

Record, the Arny and EPA believe that it will be possible to achi eve general response action
objectives for this QU If the Arny and EPA, in consultation with PADEP, determ ne, on the
basi s of perfornance eval uation data, that the general response action objectives cannot be
achi eved t hroughout the contam nant plume or area of attainnent, additional measures to protect
human heal th and the environment nay be undertaken. Such measures will be determined by the
Arny and EPA, in consultation with PADEP, and may include, but are not limted to, any of the
foll owi ng acti ons:

. Invoke a waiver of the federal MCL for those portions of the aquifer in whichit is
technically inpractical to achieve further reduction of VCCs.

. Continue to collect and anal yze sanples as part of the groundwater nonitoring program

. Re- eval uat e renedi al technol ogi es for groundwater restoration.

The decision to take any or all of these neasures nay be made during inpl enmentation/operation

of the remedy, during the annual performance eval uations, or during the 5-year reviews of the
remedi al action under CERCLA, Sec. 121(c). |In the event that such a decision is nmade, the Arny
and EPA, in consultation with PADEP, will either issue an Explanation of Significant D fferences
in accordance with procedures set forth in NCP © 300.435(c)(2)(i) or propose an anendnent to
the ROD in accordance with procedures set forth in NCP © 300.435(c)(2)(ii).

10.0 Statutory Determ nations

Under CERCLA, Sec. 121, EPA nust select renedies that are protective of human health and the
environment, conply with ARARsS (unless a statutory waiver is justified), are cost-effective, and
use permanent solutions and alternative treatnent technol ogi es or resource recovery technol ogi es
to the maxi numextent practicable. |In addition, CERCLA includes a preference for renedies that
enmpl oy treatnent that pernmanently and significantly reduce the volume, toxicity, or nmobility of
hazardous wastes as their principal element. The followi ng sections discuss each of the statutory
determ nati ons.



10.1 Overall Protection of Human Health and the Environnent

The sel ected remedy (Alternative 2) would protect human health and the environnent by
permanent|ly reducing VOCs in groundwater to | evel s bel ow MCLs via natural processes (i.e.,
natural attenuation).

Under a previously conpleted renoval action, TYAD extended the Depot's existing water
distribution systemto provide a potable water supply to 24 affected residences/busi nesses. As
specified in Agreenent for Alternate Water Supply and Services (Waterline Agreenent) between
the residents of the Village of Tobyhanna and the United States Covernnent, which was executed
in Novenber 1990, existing wells at affected residences/busi nesses were di sconnected and nmay be
used only for continued testing as part of TYAD s ongoi ng groundwater nonitoring program

This agreenent is transferable to new owners.

Because the Waterline Agreenent requires that residences/businesses wells be disconnected, those
resi dences/ busi nesses connected to the waterline will be protected from exposure to contam nated
groundwater. Continued groundwater nonitoring will ensure that new residences/busi nesses, that
potentially are affected by water with VOCs in excess of MCLs in the future, are identified for
the purposes of supplying an alternative water supply, and thus, prevented from exposure to
unsaf e groundwat er.

TYAD wi || continue to provide a source of potable water to affected residents and extend service
as necessary until such time that PADEP or EPA determines that |evels of contaminants in these
wells or in the aquifer used to supply potable water nmeet applicable SDWA standards. At that
tine, affected residents nay choose to resune service fromtheir private wells. Therefore,

| ong-termunacceptabl e ri sks at these resi dences/ busi nesses have al ready been effectively
elimnated by this renoval action.

An institutional control that requests the Cool baugh Township Zoning O ficer notify TYAD of

new construction involving potable water is also incorporated as part of the selected renmedy; this
control will ensure that new wells are not placed in areas of known or suspected contam nation.

An institutional control prohibiting the construction of any onpost drinking water well in the

pl ume of groundwater contamination will also be inplenented. This institutional control wll be
incorporated into the TYAD Master Plan and will also becone part of the sel ected renedy.

Once MCLs have been achi eved for groundwater under the sel ected remedy, the carcinogenic risk
associated with current and future groundwater exposure will be within EPA's target risk range of
1.0 X 10 -4 to 1.0 X 10 -6 and there will be no significant potential for adverse noncarci nogenic
health effects as a result of exposure to groundwater (i.e., the H shall be less than or equal to
one). Throughout the performance of groundwater renediation, contam nant |evels in the bedrock
aquifer will be nonitored to assess the effectiveness of natural attenuation.

There are no short-termrisks associated with the inplenentation of this alternative. The Arny
wi Il continue to nonitor groundwater, and assess potential future inpacts to residents not
connected to the TYAD waterline. |If nonitoring data concludes that other resident's and/or
busi nesses' wells could be inpacted by groundwater above MCLs, the Arny will extend the
waterline service to these |ocations.

VQOCs in groundwater are expected to be reduced to | evels bel ow the MCLs by natural

attenuation. This renedial action provides |long-termeffectiveness because it would reduce the
existing health risks to onpost and of f post users caused by VOCs in groundwater mgrating
offsite.

G oundwat er conpliance | evel s were chosen as federal and state MCLs since the contam nation

was detected in the of fpost residential wells and the runicipal supply well. Onpost soils are not a
concern as these soils have been renediated to | evels acceptable to EPA and PADEP. Onsite
groundwater is not of direct concern as there are no current pathways for exposure. Therefore,
because there are no current exposure pathways for onsite contam nated groundwater (no one

onpost has access to untreated groundwater), interimneasures instituted offsite (i.e., the
Waterline Agreenent) are not necessary for onsite wells.

10. 2 Conpliance with ARARs



The sel ected renmedy, when conplete, will have reduced VOC concentrations in groundwater to
cl eanup standards, thereby satisfying the chem cal -specific ARARs (federal and state MCLs).

10. 2.1 Cont am nant - Speci fi c ARARs

The cont am nant -specific ARARs for groundwater renediation are federal [40 CFR ° 141.61(a)]
and state [Pa ° 109.202(a)(2) and (3)] MCLs. The natural attenuation process is expected to
conply with these ARARS.

The "Statew de Human Heal th Standards" under the Land Recycling and Environnental
Renedi ati on Standards Act is a TBC requirenent. The selected remedy is expected to conply
with this TBC requirenent.

10. 2. 2 Action-Specific ARARs

There are no action-specific ARARs associated with the inplenentation of Alternative 2.
10. 2. 3 Location-Specific ARARs

No | ocation-specific ARARs have been identified for TYAD Areas A and B.

10. 3 Cost Effectiveness

The sel ected remedy, as conpared to the alternatives evaluated in Sec. 7.0, achieved an equal or
better level of performance at |less cost. The net present-worth cost of Alternative 2 has been
esti mated at approxi mately $1, 038, 000.

10.4 Wilization of Permanent Solutions and Al ternative Treat nment
Technol ogi es or Resource Recovery Technol ogi es to the Maxi mum
Extent Practicabl e

The use of resource recovery technologies is not appropriate for QUL at TYAD. Alternative
treatment technol ogi es cannot be practically used to reduce levels of VOCS in groundwater at

TYAD. Inplenentation of a |arge-scale groundwater treatnment systemwas determned to be
impracticable. Field testing showed that optinally placed, newy installed groundwater extraction
wells were inefficient in recovering contam nated groundwater. This led the Arny to conclude the
installation of extraction wells would not recover contam nated groundwater efficiently. The Arny
al so performed tests to determne if groundwater could be efficiently recovered from existing
monitor wells. These tests concluded that appropriate flow rates of groundwater could not be
sustained fromnonitor wells.

Wth respect to alternatives evaluated that are protective of hunman health and the environnent and
meet ARARs, the selected renedy provides the best bal ance of tradeoffs in ternms of |ong- and
short-term ef fectiveness and pernanence, cost inplenentability, reduction in toxicity, nmobility
and vol une, support agency and community acceptance, and preference for treatnent as a

principal element. Although no active treatnent is enployed with the sel ected remedy, natural
attenuation is considered treatnment as natural biol ogical processes, physical phenonmena, and
chenical reactions will reduce contam nant |evels over tine.

10.5 Preference for Treatnent as a Principal El enent

The sel ected renmedy satisfies the statutory preference for treatnment as a principal elenent.

Al t hough no active treatnment is enployed with the selected remedy, natural attenuation is
considered treatnment as natural biol ogical processes, physical phenomena, and chemical reactions
wi Il reduce contam nant |evels over tine.
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Attachment A
Responsi veness Summary

The purpose of the Responsiveness Summary is to provide the public with a sunmary of citizen
coment s, concerns, and questions about QUL.

The Proposed Renedi al Action Plan (Revised)for Qperable Unit 1 at Tobyhanna Arny Depot was

rel eased to the public in March 1997. An availability/public neeting announcenent for the R ;
R Addendum EA;, FS; proposed Renedial Action Plan, as well as new docunents which include
the Prelimnary Rermedial Design (Wston, 1996) and the Contami nated Soil Renoval from Area B
report (OHM 1996) was published in The Pocono Record on March 19, 1997.

The public neeting for the Revised Renmedial Action Plan was held on March 26, 1997, at the
Cool baugh Townshi p Muni cipal Building. At this meeting, representatives fromthe Arny, EPA
and PADEP were available to summarize the renedial alternatives presented in the proposed

Revi sed Renedi al Action Plan, discuss rationale for selecting the preferred alternative, and
di scuss any site-related issues raised by the public and the renedial alternatives under
consideration. No witten commrents were received during the 30-day public comment period. In
addi tion, no verbal comrents were presented during the March 26, 1997 public meeting
regarding QU 1.



