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1.0 INTRODUCTION

’

Tetra Tech NUS, inc. (TtNUS) has prepared this Work Plan (WP) and‘Sampling and Analysis Plan (SAP)
_for the Basewide Groundwater Operable Unit (OU) Remedial Investigation ‘(Rl) at the Naval Submarine
Base - New London (NSB-NLON), Groton, Connecticut. These planning documents were prepared by
'TtNUS for the U.S. Départment of the Navy (Navy) Northern Division (NORTHDIV') under Contract Task
Order (CTO) 0312 of the Comprehen,sive Long-Term Environmental Action Navy (CLEAN) contract
‘number N62472-90-D-1298.

These planning documents are an outgrowth of the Méy 1999 final Existing Data Summary Report
(EDSR) that was completed for this project (TtNUS, 1999g). The WP is designed to define the technical
and management approach for the project. The WP discusses project objectives,. scopé, background :
information, rationale, managemént techniques, community relations planning, and schedule. The SAP is
designed to provide direction for field and laboratory staff to ensure that specific procedures are properly
implemented in a safe and scientifically defensible manner. Together, the WP and SAP prqvide a logical

rationale for the R appfoach based on existing regional and site-specific information.

The WP is presented in a format modified from United States Environmental Protection Agency (USEPA)

guidance for conducting remedial investigations and feasibility studies (RI/FS) under the Comprehensive

Environmental Response, Compensation, and Liability Act (CERCLA) (USEPA, 1988). The WP is also

consistent with Department.of Defense (DOD) guidance in the Handbook to Support the Installation
Restoration (IR) Program Statements of Work (SOW), Volume | - Remedial Investigation/Feasibility
Studies (RI/FS) (DOD, 1991).

The WP is presented in Section 1.0 of this report and consists of 10 subsections, which include this
Introduction; Background, Objectives, and Scope; Description of Site Conditions; Site Descriptions;
Project Rationale; Risk Assessment, Project Management and Organization, Community Relations; Data
Deliverables and Management; and Project Schedule. The SAP, Section 2:0, consists of 16 subsections.
Tables and figures are located at the end of the respective sections. Appendices to this report inciude the
following: Field- Forms. (Appendix A), Standard Operating Procedures (SOPs) (Appendix B); Quality
Assurance Project Plan (QAPP) (Appendix C); Health and Safety Plan (HASP) (Appendix D); and USEPA
and Connecticut Department of Environmental Protection (CTDEP) Criteria (Appendix E).

. 059304/P (WP) 1-1 : CTO 0312
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11 BACKGROUND, OBJECTIVES, AND SCOPE

On August 28, 1991, NSB-NLON was placed on the National Priorities List (NPL) by USEPA pursuant to
CERCLA and the Superfund Amendments and Reauthoriiation Act (SARA) of 1986. The NPL is a list of
uncontrolled or abandoned hazardous waste sites identified by USEPA as requiring priority remedial
actions. - o ‘

In January 1995, the Navy, USEPA, and the State of Connecticut signed the USEPA Federal Facilities
Agreement (FFA) for NSB-NLON (USEPA, 1995a). The agreement is used to ensure that environmental
impacts associated with past and present activities at NSB-NLON are thoroughly investigated and that
the appropriate remedial actions are implemented to protect human health and the environment. In

addition, the FFA establishes a procedural framework and timetable for developing, implementing, and
| hnonitoring appropriate responses at NSB-NLON, in accordance with CERCLA (and SARA), the National
‘Contingency Plan (NCP), the Resource Conservation and Recovery Act (R'CRA),\:the Hazardous and
Solid Waste Amendments (HSWA) of 1984, Executive Order 12580, and applicable state laws.

Two RIs have been completed at NSB-NLON that included data collection and analysis at most of the
sites covered by the Basewide Groundwater OU. Atlantic Environmental Services, Inc. (Atlantic)
performed a Phase | Rl in" 1992, and Brown & Root Environmental (B&RE) completed a. Phase Il Rl in
1997. The ﬁndings of these Ris and other investigations ‘conducted at the sites'included in the Basewide
Groundwater OU are summarized in the final EDSR prepared and submitted by TtNUS on behalf of the'
Navy in May 1999. :

The EDSR summarizes the data collected from previous and on-going investigations at the sites included -
in the Basewide Groundwater OU. It also describes the 13 sites to be investigated and evaluated during
‘this Rl. The EDSR was used as the basis for developing the scope of this Rl. The purpose of project
scopirig was io analyze existing data to establish the physical characteristics of the site, determine the
need for additional data, and develop an approach to collect the data. |

The objectives of this RI, based on the summary and recommendations of the final EDSR, are as.follows:

 Further characterize the nature and extent of contamination and hydrogeologic conditions within the
aquifers at the sites

e Further characterize the nature and extent of contamination within the soil at several sites

e Perform preliminary investigations at two sites

059904/P (WP) 1-2 ‘ ’ CTO 0312
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« ' Determine background groundwater &nditions
¢ Determine human health risks associated with each site

o Identify and evaluate the factors affecting organic and inorganic contaminant migration ; -
. Provnde data pertment to ldentlfylng potentlal site- specuﬂc remedlal alternatives (e.g., natural

“atten uatron)

s

The data collected du_ring this RI'and data collected from pré\/io'us investigations will be used to complete
these objectives. ' ' - ‘ R : : .

The scope of the RI described in this WP includes t‘heifollowing tasks:
o Prepare plannrng documents (WP SAP, QAPP and HASP) '

e Complete necessary field work ‘

¢« Manage and validate project data .

o Evaluate and interpret project data ..+~

e Prepare the Rl report -

e Manage the project

1.2 .- DESCRIPTION OF,SITE‘COND‘ITlQst;' Lo

NSB NLON is Iocated in southeastern Connectlcut in the towns of Ledyard and Groton Flgure 1-1 shows
the location of the base NSB-NLON is situated on the east bank of the Thames River, approximately
6 m|Ies north of Long Island Sound It is bordered on the east by Connectlcut Route 12, on the south by
Crystal Lake Road, and on the west by the Thames Rlver The northern border i is a fow ridge that trends
approglmately east-southeast from the Thames River to Baldwun Hill.

NSB- tI\ILON currently provndes base command for submarlne activities in the Atlantlc Ocean It also
provides housing for Navy personnel and their families and supports submarine tralmng facmtles military
offices, medical facmtles, and facilities for submarme maintenance, repair, and overhaul.

The Basewide Groundwater OURI covers essentially all.of NSB-NLON, except for a long narrow strip of
land that is adjacent to the Thames River and runs the entire length of the west side of the base (see
Drawing 1). IR Program sites located in this excluded strip include the Defense Reutilization and

N
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Marketing Office (DRMO) and the Lower Subase. The remaining portion of NSB-NLON inciuded in this

investigation is bordered on the east by Connecticut Route 12, on the south by Crystal Lake Road ano

Goss Cove, and on the north by a low ridge that trends approxmately east—southeast from the Thames
Rrver to Baldwin Hill.

121 Regional Boundaries

The EDSR identified three separate regions within NSB-NLON: the Northern, Central, and Southern
Regions. The three regions were delineated to encompass specific sites and to focus the preparation of
the EDSR and RI. Site-specific hydrogeologic information was also used to delineate the regions‘
- Regional boundaries were generally chosen so that contamination from one regron would not migrate into

another The three regions are shown on Drawing 2.

1.2.2 Top.ography and Surface Features for NSB-NLON

. Four bedrock highs form the topographic upland areas at the NSB-NLON and the surrounding area. East
of the facility, Baldwin Hill reaches an elevation of 245 feet above mean sea level (msi). In the northern,

central and southern regions of the facility, the bedrock highs reach elevations that also exceed 200 feet
above msl. These bedrock highs have a northwest-southeast trend, which is consistent with the regional
strike and other bedrock features in the region (USGS, 1967). The western edge of the facility borders
the Thames River.

At NSB-NLON, the bedrock highs slope downward to two small, west-trending valleys. Bedrock outcrops
are preualent along steep topographic slopes. In addition to the large bedrock highs, several small sub-
ridges are visible as bedrock outcrops at the facility.. Two primary sub-ridges include one east of the
Defense Reutilization and Marketing Office (DRMO) and one northeast of the Goss Cove Landfill. I

The two valleys between the bedrock h'ighs are cha'racterized as wetlands ario ,poorly drained stream
| valieys. The valleys slope gently to the Thames River. In the northern valley, the ground elevation
ranges-from approximately 80 feet in the eastern portion to near sea level along the Thames River. The
eastern (upper) portron of this valiey contams the Area A Wetland, which drains through an earthen dlke
’ _into the Area A Downstream Watercourses. The ground surface drops steeply across the drke to 30 to 40

' feet below the elevatlon of the wetland Historically, the ground surface decreased more uniformly toward
the Thames River (USGS 1960). Constructlon of the dike and subsequent fi Illng of the wetland area with
dredge spoils from the Thames River caused the steep drop in the ground elevation.
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in the southern valley, the ground elevation slopes ?nildly from approximately 50 feet in the eastern
portion to near sea level along the fhamesRiver. Historically, there was a topographic depression at the
former Crystal Lake between Tang Avenue and erstal Lake Road: The topographic depression has
been filled. Filling has also occurred along the ;l'hamés River, and the historical shoreline has been
extended.

Currently, NSB-NLON consists of over 300 buildings on 547 acres of land (Atlantic, 1992). The density of
buildings is higH along the central bedrock high, in the southern valley, and along the Thames River. In
the northern valley are streams, a wétland, and a golif course. - The northern bedrock high is not heavily
developed except along the southern face at the Area A Weapons .Center and the Torpedo Shops. The
top and northern faces of the northern ridge are wooded, undeveloped areas.

1.2.3 Groundwater Classification and Quality at NSB-NLON

1231 } Groundwater Classification

The CTDE"ID previously classified the groundwater beneath the central and southern regions of NSB-
NLON as GB/GA. Due to the industrial nature of the site, it was unlikely that groundwater at NSB-NLON
would be used as a potable water source. Therefore, based upon the availability of potable water and the
proximity of the facility to the tidally influenced Thames River, the Navy applied to CTDEP to have all
groundwater beneath NSB-NLON reclassified as GB. The GB classification indicates that the area has
been used for long-term intense industrial or commercial deveiopment and the groundwater is not used
as a drinking water source. Remediation standards for GB areas are typically lower than those for GA
areas. The Navy submitted a reclassification abplication to CTDEP on August 12, 1996. A public hearing
was conducted on the issue on December 13 1996, and formal notification from the CTDEP regarding -
successful reclassification was received on March 5, 1997. As a result, the groundwater for all of NSB-
NLON, except for a small portion ofAthe site north of Perimeter Road, is now classified as GB. This small
northern porﬁon, which is not part of the area covered by the Basewide Groundwater OU RI', remains
classified as GA. o

1232  Groundwater Quality -

For the State of: Connecticut, the ‘United States Geological Survey (USGS) National Water Summary
(USGS, 1986) reports that"". . groundwater beneath more than 90 percent of the land in the state is
considered to be suitable for drinking without.treatment. . . © However, saltwater intrusion impacts
groundwater in coastal areas. Also, groundwater is hard to very hard in 70 percent of the wells in the
~ state's carbonate rock aquifer, 40 percent of the wells in the state's sedimentary rock aquifer, and 15
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percent of the wells in the. stratified drift and crystalline bedrock aquifers. NSB-NLON is characterized as

being located in the stratified drift and crystalline bedrock aquifers of the state. The USGS report also

states that "large concentrations of iron (as large as 40,000 ug/L) and manganese (as large as
14,000 pg/L) are a common natural groundwater-quality problem in Connecticut.”

' The Groton Water Department supplies potable water to NSB-NLON. The primary source of the Groton
water supply is surface water reservoirs, which are supplemented with wells. The water supplies are
located within the Poquonock River Watershed, located east of NSB-NLON, and not within the NSB-
NLON watershed. Groundwater and surface water at NSB-NLON are not used for drinking water.
Although, there are several irrigation wells on site at the golf course, located on the western side of both

- the Northern and antral Regions of NSB-NLON, they have not been used for several years.

Well water users in the vicinity of NSB-NLON include the Groton Water Department, the Southeastern
Connecticut Water Authority (SECWA), the town of Ledyard, and a limited number of residences adjacent
to the base. Several active, private groundwater supply wells are located north (near Sleepy Hollow and
along Long Cove Road and Military Highway) and northeast (along Route 12 near the trailer park) of the
Northern Region of NSB-NLON. '

SECWA uses groundwater to provide potable water to residents in areas north, east, and northwest of
NSB-NLON. Analysis of groundwater samples collected in 1991 and 1994 from 16 SECWA divisions
detected barium, sodium, chloride, fluoride, sulfate, nitrates, and nitrites.

The town of Ledyard also uses groundwater to provide potable water to its residents. The Ledyard Water
.. Pollution antrol Authority (WPCA) monitors groundwater constituents. Analysis for iron and manganese
in samples collected during July and August 1995 indicated that iron concentrations ranged from 2,170

Hg/L to 2,780 pg/L and manganese concentrations ranged from 1,100 ug/L to 1,400 pg /L.

Homes on Route 12 adjacent to the northeastern portion of NSB-NLON havé private drinking water welis,
as do homes to the north on Sleepy Hollow Road, Long Cove Road, and Military Highway. The quality of
groundwater in these areas was measured by Atlantic and is summarized in the Off-Site Residential Well
Water Data Evaluation Report (Atlantic, 1994e). Manganese concentrations measured in these
residential wells ranged from less than 0.7 pg/L to 2,130 ug/L, and iron concentrations ranged from less
than 4.8 pg/L to 21,800 pg/L. Two trailer parks near the site have wells classified as public water supply
wells. The Colonel Ledyard Mobile Home Park, located on Sleepy Hollow Road adjacent to the North
Gate, has a well that supplies between 15 and 20 families. The Grandview Trailer Park, located at the
intersection of Long Cove Road and Route 12, has.two water supply wells.
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1.24 ‘Soil Charactéristics for NSB-NLON - - - I S .

The United States Department-of Agrrculture Soil Conservatron Service (SCS) has mapped the soils of
NSB-NLON (SCS 1983). According to the' SCS report, sorls at NSB-NLON have moderate to moderately E
high permeability. Available water capacrty is moderate to Iow In general, the soils are well drained, and
runoff is raprd The pH of the sorls lndrcates that they are strongly to moderately acrdrc and the erosron

hazard is severe

.Natrve sorls across -the facrlrty consrst of dark ﬁne sandy loam (Hollrs and Charlton sorls) v Stones,
r boulders and bedrock outcrops are prevalent on hills and ridges (the Hollis- Charlton Rock Complex).
. The Hinkley Loam has been rdentrﬁed in the far northwestern portron of the facrlrty The soil is associated
with stream terraces and outwash plains and consists of dark gravelly and sandy Ioam Natrve materials
along the Thames River were most likely of this type.

| Altered sorls at NSB- NLON have been classrf ed as ‘either Urdothents Urban land or Urban land The
Urdothents-Urban land is def ned as, excessrvely to moderately drained soils that have been disturbed by
cutting and filling. This type of soil is located in the northern portron of NSB- NLON in the Area A
Downstream Watercourses and along the Thames River. Urban land is defined as areas where more .
than 85 percent of the surface is covered by streets, parking lots, and burldrngs Urban land has been
' mapped in the southern,portron of NSB-NLON and'along the Thames River. '

1.25 : “,Ge@gyatNSB-NLON N ‘ S

NSB NLON is srtuated in the Eastern Uplands regron of Connectrcut "The area has |rregular hills of
exposed bedrock’ and poorly dramed uneven valleys The bedrock consists of metamorphosed rocks of
, ‘sedrmentary and |gneous origin. The bedrock has been faulted and folded. A major east-west-trendmg
fault (The Honey Hill Fault) is located approxrmately 6 miles north of NSB NLON. - The fauIt does not

rntersect the facrllty

Detarled descnptlons of the reglonal geology are provrded in the Phase | RI Report (Atlantrc 1992) and
the Initial Assessment Study Report (1AS) (NEESA 1983). The followrng subsectrons summanze the
geologic settlng of NSB- NLON and descnbe the bedrock surface and structure

12541 Geo‘logic Setting.

1
.

Accordrng to the USGS bedrock map (USGS, 1967) the NSB- NLON facility is underlain by five drfferent
formations: Alasklte Gneiss, Granrtlc Gneiss, Mamacoke Formation, Plainfieid Formatron and Westerly
Granite. The Alaskite Gneiss and Granitic. Gneiss are orange-prnk to light gray, medium-grained granitic
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gneisses. The Mamacoke Formation is light to dark gray, medium-grained biotite-quartz-feldspar’gneiss ’
The Plalnﬂeld Formation is dark green hornblende-blotlte-quartz plagloclase gneiss. The Westerly
Gramte is gray, fine- to medlum-gralned equrgranular gramte ’ ' :

Most of the surf cral deposrts in‘the area are unconsolidated glacral materrals that were deposited durlng
the Plelstocene Age. There are two types of .glacial deposits at the facility, stratified drift and glacial till.
Stratified drift consists of sorted silt, sand, and gravel that were deposited by meltwater streams.
Stratified drift is located on terraces of the Thames River and is mapped along the western portion of the
facility (USGS 1960). Glacial till consists of a dense, heterogeneous mixture of clay, %m sand, and rock
fragments as large as boulders. ‘Glacial till is exposed on most of the bedrock highs and- most likely
underlies outwash matenals in the valleys The thickness varies consrderably, but averages less than
10 feet.’ ’ ’

The remarnder of the surficial deposits rs the product of post-glacral nver/ﬂoodplam processes and man-
made modifications. Quaternary alluvium that consists of sand, silt, and gravel has been mapped in the
-area of the Area A Wetland (USGS 1960) Artificial and. natural fi Il are prevalent at the sites being
,' mvestlgated ' ‘ a

1.2.5.2 Bedrock Surface and Structure

oL
1

, The eastern edge of the facility is bordered by a bedrock high known as Baldwin Hill. The bedrock along'
this hill slopes toward the facility. There are three bedrock highs along the Northern, Central, and
‘ Southern Regions of the facility. At higher elevations (greater than 120 feet) these hills mimic the
topographic surface. The depth to bedrock at wells 4MW1S through 4AMW4S along the central hill, and
well 2WMW1D along the eastern hrll is less than 10 feet. At the top of the central hili, depths to bedrock

. of 2 and 7 feet were measured in wells 2LMW36B and 2LMW3SB respect:vely For other bedrock hrghs ,

i where no data were available, 'a depth to bedrock of 10 to 15 feet was assumed

‘In the two nearly east-west-trendmg valleys between the bedrock highs, the bedrock surface continues to
-'decrease along slopes similar to the hills, and the topographic surface flattens. In the northern valley, the

bedrock surface decreases toa general elevatlon of 30 feet. The overburden thrckness is typically 20 to"

30 feet however it is thlcker in the eastern portron of the valley in the vicinity of the Area A Wetland.

Three oblong-shaped bedrock highs protrude within the valiey. On these hiils, the depth to bedrock is
less than 10 feet. The southern valley is broader; the bedrock elevation decreases to below msl, and the
overburden thickens to greater than 50.feet. There is one bedrock outcrop northeast of the Goss Cove

Landfill along Shark Boulevard. The depth to bedrock is 12 feet at the Goss Cove Landf I, as determined .

from bonng Iogs for well cluster SMW2.
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Of the five types of bedrock, only the biotite-quartz-feldspar gneiss of the Mamacoke Formation and the
Granitic GneissA were identified during drilling, ‘as documented in. the - boring logs for site-specific
investigations. The Mamacoke Formation was identified at the Construction Battalion Unit (CBU) Drum
Storage Area, Area A Landfill, Area A Downstream Watercourses, Rubble Fill Area at Bunker A86, Over
Bank Disposal Area (OéDA), Torpedo Shops, Over Bank Disposal ‘Area Northeast (OBDANE), Spent
Acid Storage and Disposal Area (SASDA), and Goss Cove Landfill.. The Granitic Gneiss was identified at
the Area A Weapons Center. Both formations were identified within the Area A Wetiand and the DRMO.
The bedrock surface was not encountered.at the Lower Subase.

1.26 Hydrogeology at NSB-NLON

This section. summarizes hydrogeologic conditions at NSB-NLON. Brief discussions of aquifer
characteristics, grqundwater flow, and tiqal and seasonal influences on gro(mdwater flow are provided

below.

1.2.6.1 Aquifer Char_acteristics

During the Phase Il RI, which was completed by B&RE in 1995, slug tests were performed on
seven wells. The data were analyzed, and values of hydraulic conductivity were estimated using the
Bouwer‘and Rice Method (Bouwer and Rice, 1976). Calcu~lated hydraulic conductivity values ranged from
0.07 to 20.3 feet/day (2.47E-5 to 7.16E-3 cm/sec). The highest value is from a well screened in loose
sand and gravel near the Thames River (6MW3D). Intermediate values between 1'and 5 feet/day are for
wells screened in the shallow fill aﬁ'& terrace deposits consisting primarily. of dense, coarse sand with
some gravel and silt. The lowest hydraulic conductivi‘ty values, which are less than 1 foot/day, are from
wells screened in very dense, silty sand in the shallow dverburden (e.g., 15SMW3S) and dense, poorly
sorted sand |n the deeper overburden (e.g., 8MW2D) The results indicate that the overburden materials
are generally moderately permeable ' ’

1.2.6.2 General Discussion of Groundwater Flow

The general direction of groundwater fliow at NSB-NLON is from Baldvﬁn Hill across the facility to the west
(in the direction of the Thames River). However, the water table surface locally mimics the bedrock and
topographic surface. High hydraulic potentials develop within the three bedrock highs in the:Northern,
Central, and Southern Regions- of the facility. Precipitation infiltrates into the overburden and bedrock
and flows radially from the areas of high bedrock and topographic elevation toward areas of low bedrock
and topographic Ae‘levation. More specifically, grbundwater flows toward the two valleys and ultimately
toward the Thames River or directly from the western edges of the three hilis toward the Thames River.
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'‘Drawings 3 and 4 represent groundwater potentiometric surface maps for overburden and bedrock,
respectively. These drawings are based on groundwater elevations recorded on November 20, 1995. '

Groundwater elevations were geherally lower in August than in March. In most cases, the groundwater
elevations at well clusters are similar in the bedrock and overburden. This suggests that the bedrock and
overburden are hydraulically connected and that the groundwater flow directions are similar in both, as is
* evident by comparing the overburden and bedrock flow maps. At a few well clusters, the difference in
groundwater elevations between the bedrock and overburden is greater than several feet. In these areas,
the bedrock and overburden have a weak hydraulic connection, and local groundwater flow directions

may vary.

Limifed water-level data obtained in November 1995 from off-site wells show that groundwater in areas
east of NSB-NLON are at higher elevations than along the eastern boundary’ of NSB-NLON, indicating
that groundwater at NSB-NLON does not migrate off-site to the east. To the north, off-site wells have
relatively low water levels; however, these wells are located in a valley on the opposite side of a Iargé
ridge that separates the IR Program sites at NSB-NLON from the wells. The ridge acts as a local
groundwater divide, preventing migration of groundwater from the northern sites at NSB-NLON to the off-
site wells. . ‘

A major basin divide occurs along the ridges of Baldwin Hill. East of Baldwin Hill, water (both surface
water and‘groundwater) is part of the Soutﬁeast Coast Major Basin. Water from this basin is not .
expected tb iravel toward thg facility. West of Baldwin HiII; water is part of the Thames Major Basin.
Surface water and groundwater from this basin ultimately discharge into the Thames'River.

Hydraulic gradients in the bedrock are greatest where the bedrock surface slope is steepest (along the
hillside at Rubble Fill at Bunker A86) and decrease where the bedrock slope is milder (in the valley at
Area A Downstream Watercourses). Typically, the hydraulic gradient decreases as the bedrock slope
def.reases. . »

The vertical component of groundwater flow is predominantly downward in upland areas of NSB-NLON.
However, at the base of the hills, the bedrock surface flattens and the overburden thickens. In these
areas, upward gradients may occur, resuiting in shallow bedrock groundwater discharge into the
overburden. Near the Thames River, upward gradients exist, as is typical for groundwater in-major
stream valleys. Whether an upward or downward gradient develops depends on factors such as the
bedrock configuration, depth of the overburden, topographic features, permeability,. distance to the river,
and the'tides. ‘
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1.2.6.3 Tidal and Seas nal Influences on Gr undwater Discharge

Based on studies conducted during the Phase 1 and i RIs and an investigation at Building 31-completed
by Halliburton NUS (HNUS, 1993), the groundwater potentiometric surface varies as a result of tidal and
seasonal influences. -The following conclus:ons were-reached.regarding tidai influences on groundwater
discharge from'NSB-NLON:

o During low tide, the hydraulic gradient of the groundwater table at NSB-NLON is in the direction of the
Thames River and results in the highest dischal\'ge rate of groundwater to the river. :

o During high tide, the hydraulic gradient of the groundwater at NSB-NLON along the Thames River is
reversed; flow occurs from the river to the site, temporarily halting the discharge of groundwater from
NSB-NLON to the river.

¢

e Tidal changes of 1to 3 feet are common in the Thames River. °

e The reversal in hydrauiic grédient resuiting from tidal influences occurs only near the Thames River,
generally within 300 feet of the river, and does not seem to sugmfcantly alter groundwater flow in
other areas of NSB-NLON.

1

Seasonal variatibns of the groundwater table across the site were recorded during monthly groundwater-
level measurements in monitoring wells. The vanatlons of monthly water-level means generally correlate

to months with lower and higher precipitation and recharge.

Based on the monthly water-level data, the following conclusions were reached regarding seasonal
influences on groundwater discharge from NSB-NLON:

e During périods of limited recharge (i.e., summer and early fall), the hydraulic gradients along the
bedrock highé (where there is limited overburden thickness) decrgasé and the groundwater discharge
from these areas decreases. anver§ely, during periods of significant recharge (léte fall and spring),
the hydraulic gradients and groundwater discharge in these areaé increase.

e Hydraulic gradients and groundwater discharge in portions of the site with significant overburden (i.e.,

the valleys and floodplain) remain relatively constant (except for tidal-related varlatnons) throughout

the year.
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1.2.7 Climat logy

NSB-NLON is in an area that has a variable climateresulting from both continental and maritime air
masses and modified by the region's proximity to the Atlantic Ocean. The region lies in the path of
prevailing westerly winds and cyclonic disturbances that-cross the country from the. west or southwest
toward the east and northeast. In the summér, prevailing winds are southwesterly, and inbthe winter they
are northwesterly. The average wind speed is about 10 miles per hour. The region is exposed to
occasional storms that travel up the Atlantic coast. Storms in the region are laden with moisture from the
ocean; in addition, some storms are tropical, and occasional storms are of hurricane inténsity.

The average annual temperature for New London, Connecticut, is approximately 50 °F. Average monthly
temperatures vary from 58 to 72 °F in July and August and from 23 to 30 °F in January and February.

Precipitation averages approximately 44 inches per year, as measured at New London over an 81-year
period. Precipitation ranges from 32 to 65 inches per year. The greatest amount of precipitation occurs
in March and August, the least amount occurs in June and ‘SeptemberA Evaporation averages
approximately 23 inches per year (NAVFAC, 1988).

1.3 SITE DESCRIPTIONS o

Thirteen sites were identified in the EDSR that require further investigation during the Basewide
Groundwater OU RI. These sites are located within the three regions (Northern, Central, and Southern)
defined within the EDSR. Detailed information on these sites is presented below by region.

1.341 .Northern Region

The Northern Region is bordered by Perimeter Road to the north and Highway 12 to the east. This region
also extends to the west to include the golf course west of Shark Boulevard. The southern boundary of
the Northern Region is represented by an imaginary line extending from the intersection of Corsair Road
and Highway 12 to Pier 32, but stopping at the western edge of the Golf Course prior to the Lower
Subase. The following IR Program sites are located within the Northern Region and are recommended
for further investigation. ‘ . ' '

e Site 1 — CBU Drum Storage Area

e Site 2A - Area A Landfill

* Site 2B ~ Area A Wetland

o Site 3 - Area A Downstream Watercourses and OBDA
o Site 4 — Rubble Fill Area at Bunker A-86

059904/P (WP) ‘ 1-12 ‘ ' 3 CTO 0312



Rev. 1
June 1999
e Site 7 — Torpedo Shops
e Site 14 - OBDANE
e Site 20 — Area A Weapons Center
Site 5 — Hazardous Waste Storage Facility at Bunker A-85 also falls within the Northern Region, but this
site is currently being investigated and remediated under RCRA. Therefore, this site will not be

investigated as part of this RI.

Because of historical remedial actions (i.e., installation of a cap and a soil reméval action), Sites 1, 2A,
and 4'are no longer considered to be independent source areas, and therefore a long-term groundwater
* monitoring program will be implemented to collectively evaluate the quality. of groundwater from all three
" sites. In addition, groundwater from Site 2B will be sampled and evaluated as part of the groundwater
monitoring program. Therefore, for the purposes of this RI, the groundwater data collected jointly for the
groundwater monitoring program and this Rl will be used to evaluate the sites (i.e., Sites 1, 2A, 2B, and 4)
mentioned above. The remaining four sites, namely Sites 3, 7, 14, and 20, will be investigated and
evaluated independently. ) '

-1.3.141 CBU Drum Storage Area, Area A Landfill, Area A Wetland, Rubble Fill at Bunker A-86

1.3.1.1.1  CBU Drum Storage Area

The CBU Drum Storage Area was an unpaved area iocated in the northern section of NSB-NLON, adjacent
to the deployed personnel parking lot and within the boundary of the Area A Landfill. Thé location of the
CBU Drum Storage Area in relationship to other NSB-NLON IR Program Asites is shown on Drawing 1.
Figure 1-2 shows the general arrangement of the site. The site waé situated on a flat, open area at the base
of a wooded hiliside that slopes northeast toward the site at a 25 percent grade. The site was épproximately
15 feet in width by 30 feet in length and was placed under the cerr system for the Area A Landfill during
the interim remedial action at that site. |

Twenty-six 55-§allon drums of waste oil, lubricating oil, and paint materials were observed at the site during

“the 1982 IAS. Some of the drums were reportedly leaking at that time. The IAS report concluded that the
site had not been used for several years. Atlantic personnel inspected the site on October. 20, 1988, and
observed two 55-gallon drums labeled:as engine oil. No surface soil staining or stressed vegetation was
evident. The drums noted in the IAS re'port were reportedly femoved and properly disposed of by the Navy;
the two drums observed in 1988 were subsequently removed.
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This site has been capped and paved over with asphalt as a r suit of the cover system installed at the
Area A Landfill. A No Further Action Decision Document has been signed for this site. Therefore, the
current conditions at the Area A Landfill site describe the current conditions of the CBU Drum Storage
Area. Other physical characteristics known about the site (e.g., geology) are summarized in the final
EDSR (TtNUS, 1999g). '

1.3.1.1.2 Area A Landfill -

The AreaA Landfil is located in the northeastern and north-central sections of NSB-NLON and
encompasses approximately 13 acres. The general configuration of the Area A Landfill and adjacent sites i;
shown on Figure 1-3 . The location of the Area A Landfill in relationship to other NSB-NLON IR Program
sites is shown on Drawing 1. Access to the closed landfill is via a paved road off Wahoo Avenue. The
thickness of the landfill materials is estimated to be 10 to 20 feet based on test boring data. The Area A
Landfill is a relatively flat area bordered by a steep, wooded hillside that rises to the south, a steep wooded
ravine to the west, and the Area A Wetland to the north. The landfill extends east along the wetland as far
as a recreational area (tennis courts). Most filling occurred within the eastern and western limits of the
landfill.

According to the IAS report, the landfill opened sometime before 1957. However, a 1957 aerial photograph
shows no apparent landfilling, which may indicate a somewhat later start date. All materials generated by
base operations that were not salvageable were incinerated, and the residues were disposed in the Goss
Cove and Area A Landfills. The base incinerator, which was located north of the Lower Subase along the
waterfront at the present location of Building 478, ceased operation in 1963. From 1963 to 1973, all refuse
and debris were disposed in the Area A Landfill. Because on-site disposal of solid radioactive waste
attributed to the Naval Nuclear Probulsion Program (NNPP) has been prohibited since the inception of the
program, and based on records, established policy, and interviews, the potential for NNPP radioactive
material having been disposed of on site is effectively zero. Small amounts of general radioactive material
(G-RAM) incorporated in consumer products (radioluminescent exit signs, smoke detectors, etc.) could have
been disposed of with other industrial material in the DRMO, Area A Landfil, or Goss Cove Landfill.
However, this possibility is unlikely given what is known about the material used for fill. Furthermore, the
potential for G-RAM radioactivity in these former fandfills would not vary substantially from that in
commercial landfills operated for typical civilian use.

The area fill method was reportedly used in landfil opérations. New refuse was dumped from the face of

previously deposited refuse and covered with earth. The cover material used on the landfill was sand and
gravel ‘obtained from the Groton water supply reservoir. Landfilling operations ceased in 1973. After
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closure, a concrete pad was constructed in the southwestern portion of the landfill for aboveground storage

of industrial wastés. Up to the tihe of the interim reme&iél action at the Area A Landfill, the pad was still in

existence at the site and at that time was located adjacent to and northeast of Building 373, and south of the

dirt road that extended through this area. In the early 1980s, 42 steel drums, 87 transformers (mineral oil

and polychlorinated biphenyl [PCB]), and 60 to 80 electrical switches were stored on the pad. Two

transformers and several electrical switches were reportedly leaking. Past leakage of oil was also evident.

Most drums were stacked on wooden pallets, and those having PCB labels were covered and bound with
plastic sheeting. All these materials have since been properly disposed of off site.

The IAS report indicated that refuse, including steel drums, oxygen candles, wood and metal scrap,
concrete, and tires, was exposed at the edge of the landfill adjacent to the wetland. The IAS report also
stated that petroleum compounds had recently been poured from containers and had flowed into the
wetland at two locations (northwestern portions of the landfill) and that, when batteries were overhauled,
spent sulfuric acid solution was transferred to barrels and transported to Area A for disposal. The acid was
poured into trenches dug with a bulldozer and subsequently covered with soil.

Atlantic personnel inspected the Area A Landfill on September 30, 1988. Iron floc was observed along the
toe of the slope of the landfill extending from the dike to the eastern end of the deployed parking lot. The
slope of the landfill had been covered withhﬁll, and material in the landfill was not visible.

Sandbags, salt, and contractors' supplies and equipment were previously. stored on top of the.uncapped,
unpaved sections of the landfill. Several transformers, removed underground storage tanks, crane weights,
and other equipment were previously stored on the concrete pad in the southwestern portion of the landfill.

~

A Iow-permeability cover system was installed on the Area A Landfill as an interim remedial action for soils
at the site. The cover system consists of a bedding/gas management layer underlying a double liner, a
drainage layer above the double liner, and an operating surface in selected areas at the top. A majority of
the area was paved with asphalt after the cap was installed. The remedial action also included the
installation of a surface water and groundwater interception trench along the southern border, (upgradient) of
the site.

The physical characteristics of the site (topography, surface features, soil characteristics, geology: and
hydrogeology) are summarized in the final EDSR (TtNUS, 1999g). = .

059904/P (WP) " 1415 - CTO 0312



"Rev. 1
- June 1999

1.3.1.1.3 Area A Wetland

The Area A Wetland is adjacent to the northeastern edge of the Area A Landfill and is approximately
23.6 acres in size. The Area A Wetland is depicted on Figure 1-4. The location of the Area A Wetland
within NSB-NLON is shown on Drawing 1. This portion of NSB-NLON was undeveloped, wooded land,
and possibly wetland until the late 1950s. In the late 1950s, dredge spoils from the Thames River were
pumped to this area and contained within an earthen dike that extends from the Area A Landfill to the
southern side of the Area A Weapons Center. Based on the boring logs, the total volume of dredged
material in the wetlands is approximately 1.2 million cubic yards'.

A small pond is located at the southern portion of the wetland, and between 1 and 3 feet of standing
water is present during all seasons. Surface water from the Area'A Wetland exits the site via a weir/pipe
outlet structure located on the western side of the site. The outlet structure dischérges through the dike
directly into Stream 4 of the Area A Downstream Watercourses site. Phragmites is the predominant type
of vegetation in the wetland. |

Atlantic reported that pesticide "bricks" were placed on the wetland ice during winter and allowed to
dissolve as a mosquito control measure. These "bricks" consisted of formulated (water-soluble) DDT and

were used in the 1960s, prior to the 1972 ban on 4,4'-DDT.

The physical characteristics of site (topography, surface features, soil characteristics, geology, and
hydrogeology) are summarized in the final EDSR (TtNUS, 1999g). '

1.3.1.1.4 Rubble Fill Area at Bunker A-86

Bunker A86 is located at the end of a dirt road off Wahoo Avenue in the north-central sebﬁon of NSB -NLON.
The Rubble Fill Area was located south of the Area A Landfill, near the landfil's west end. Historical site
features are shown on Figure 1-5. The location of the site in relationship to other NSB-NLON IR Program
sites is shown on Drawing 1. ‘

The Rubble Fill Area, which constituted Site 4, was located north of the dirt road and west of the bunker.
The size of the site was approximately 25 feet in width by 60 feet in length. The site was on a wooded
hillside that slopes north-northeast at a grade of approximately 40 percent. The IAS report indicated that
discarded construction materials including concrete, asphalt, an electric motor, tar buckets, wood, and
‘gravel were present at the site. As concluded in the IAS report, material had not been disposed of at the
site for more than 10 years prior to the date of the IAS (NEESA, 1983).
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2 :Atlantlc personnel mspected the site-on October 20, 1988 and noted that most of the material present at
- that time was constructlon debris (wood and concrete) Chemical containers found at the base of the
‘rubble fill area during this lnspectron included an empty 5-gallon container of monothanolanine (Iabeled
as a corrosive), an empty 5-gallon container. of thorite (labeled as non-shrinking compound for patching -
* concrete), and a 55—gallon drum of Iubrrcatrng oil that was approxrmately 10, percent full. .

in early 1997, co’nstruction debris and‘contaminated soil and sediment were removed from. the site as part
of. a time-critical removal action and incorporated into the Area'A Landfill 'subgrade. Wood debris was
| sampled and disposed of -off site. . Subsequently, the Venﬁcatron Samplmg Report determined that the
cancer risk assocrated wrth the site still exceeded USEPA’s target range. Therefore, the remaining-
contaminated soil was removed from Site’4 in July 1997, leaving only exposed bedrock. This completed
the remedial action for the Rubble Fill Area at Bunker A-86. ;

The physical characteristics of the site (topography; surface features, soil characteristics, geology, and
- hydrogeology) are summarized.in the ﬂnal EDSR (TtNUS, 1999g).’ .

1.3.1.2 Area A Downstream Watercourses and OBDA

The Area A Downstream Watercourses rece‘i‘r/'e surface water and groundwater rec'harge from the Area A
- Landfill, Area A Wetland, Torpedo Shops, OBDANE, and surroundrng areas and convey them to the ‘
Thames Rrver The Area A Downstream Watercourses include North Lake, which is not mterconnected ’
with the other water-bodies, and séveral small ponds (Upper Pond, Lower Pond, and OBDA _Pond) and
interconnected streams (Streams 1 through 6) The general conﬁguratlon of the Area A Downstream
Watercourses |s ‘shown on Flgure 1-6 The srte Iocatlon rs shown on Drawrng 1

The prlmary drscharge pornt of the Area A Wetland is from four 24-|nch dlameter metal culverts through
| the dike.” The discharges from these culverts form a small stream (Stream 4) that ﬂows westward for
approxnmately 200 feet rnto Upper Pond Under normal flow condltlons Upper Pond dlscharges to
Stream 3, which ﬂows northward and then westward toward Triton Avenue (past the OBDANE site) to the
entrance of the Torpedo Shops At this location, it meets the dramage channel from the Torpedo Shops
and forms Stream 5. Stream § ﬂows westward along Triton Avenue through the Small Arms Range and
) under Shark Boulevard and eventually discharges to the Thames River at the DRMO outfall Upper Pond
.also has a discharge structure on the south side. Durmg periods of high flow and high water in the pond,
water also flows out through this structure to Stream 1, which flows westward from the OBDA site. A
~ second pond (Lower Pond), northwest of Upper Pond, is a natural depression and is recharged by
groundwater.inflow. The outlet of the pond forms Stream 2, whlch enters a storm sewer and flows to the
west around North Lake and drscharges mto Stream 6. '
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‘ 'éroundwateridischarges from the Area A Landfill to a small pond (the OBDA Pond) at the base of the
dike and the former OBDA. Stream 1 flows trom this pond westward toward North Lake, a recreational
szimming area for Navy personnel. The stream enters a culvert that bypasses :North Lake and
discharges to a stream (Stream'6) below the outfall of the lake. Stream 6, which is formed by Stream 1"
Stream 2, and the outflow of North Lake from the discharge weir, flows westward under Shark Boulevard
andtthro_ugh the golf course to the Thames River. North Lake does not receive surface water from
Streams 1 or 2. The lake is filled with potable water every year and drained at the end of the season.. -
Surface water levels in North Lake do not appear to coincide with grodndwater'levels in adjacent
- 'monitoring ‘wells, indicating little » hydraullc connection between surface water of North Lake and the
" shallow groundwater.

Most of the area is within designated Explosive Safety Quantity Distanoe (ESQD) arcs of the Area A
Weapons Center; therefore, further development is not planned for this area. Navy regulations prohibit
cor{str‘uction of inhabited buildings or structures within these arcs and, while existing b'uildings operate under
a waiver of these regulations, no further construction is planned. The soil and sediment at Site 3 is currently -
under' remedial design A Proposed Plan and Record of Decision (ROD) have been completed; the ROD
was signed in late 1997. Under this design plan, contamrnated soil and sediment at Site 3 will be dredged
and hauled off site for dlsposal and wetlands and waterways in the area will be restored.

The OBDA is Iocated on the slope of the dike below and adjacent to the Area A Landf I Itis looated on
the southwestern end of the dlke where the angle of the slope approaches 45 degrees A small wetland'
exists at the base of the dike. Thrs area was used as a drsposal site after the earthen dike was
'constructed in 1957. The IAS report (NEESA 1983) indicated that the material had been there for many
years. The IAS report also indicated that the materials were not covered and mcluded 30 partrally
covered 200-gallon metal fuel tanks and scrap lumber. Atlantic personne! inspected the OBDA on
September 30 1988, and observed approxlmately 30 empty, unlabeled 200-ga||on tanks old creosote
telephone poles, several empty, unlabeled 55-gallon drums, and rolls of wire. Orange sedlments (iron
ﬂoc) were observed in the water dlscharglng from the base of the dike embankment. Ali the debris-from
the OBDA area was removed and drsposed of off srte as part of a'time-critical removal action |n 1997

The physrcal charactenstlcs of the srte (topography surface features, soil charactenstlcs geology, and
hydrogeology) are summanzed in the fi nal EDSR (TtNUS, 19999)

1.3.4.3  Torpedo Shops

" The Torpedo Shops site is -located in the northern portion of NSB-NLON on the north side of Triton’
Avenue. Figure 1-7 shows the general site arrangement. The site location is.shown on Drawing 1. The
site is bordered on the east and north by 60-foot-high bedrock cliffs. The remainder of the site slopes to
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the southwést. An earthen berm extends along the base of the eastern. portion of the exposed rock face.
Three buildings (325, 450, and 477) exist at the site.

Building 325 is a torpedo overhaul facility. It was built in 1955 and-had an on-site septic system until
1983, when all plumbing facilities were connected-to sanitary sewers. The original septic leach field for
Building 325 is located southwest of the building, adjacent to Triton :Road. This leach field became
clogged in 1975 and was abandoned. A new leach field (south leach field) was constructed next to the
original leach field and was used until sanitary sewers were installed in 1983.

Atiantic personnel performed a visual inspection of Building 325 on March 20, 1989 during a site visit.
According to interviews with on-site personnel, a vériety of fuels, solvents, and petroleum products have
been used in the building. Products observed in the maintenance areas included Otto Fuel |l [which is
comprised of propylene glycol dinitrate (76 percent), 2-nitrodiphenylamine (1.5 percent), and ‘di-n-butyl
sebacate (22.5 percent) and produces hydrogen cyanide when burned}, high-octane alcohol (190 proof
grain alcohol), and TH-Dimer (jet rocket fuel). Solvents including mineral spirits, alcohol, and
1,1,1-trichloroethane, as well as petroleum products such as motor oil and grease, were used in this |
building. - A sink:in one area was previously used for film development, and another sink was used for the
overhaul of alkaline batteries. This plumbing ‘drained into the on-site septic system until 1983. A
maintenance area has a shallow sump that is covered with a flush-mounted steel grate. The area
surrounding this sump was previously a washdown and blowdown area for weapons. It is not known
where this sump drains, although it probably drains intp the south leach field. Two underground No. 2
fuel oil tanks are located on the southern side of this Eﬁilding. A third tank, which was located above
ground adjacent to the building, was used for temporary storage of No. 2 fuel oil but, based on field
reconnaissance, had been removed as of March 15, 1995.

A smaller building attached to the east side of Building 325 was also inspected by Atlantic personnel. It
was previously used as an assembly shop for torpedoes and was a paint shop at the time of the
inspection. A storage cioset in this building included containers of 1,1,1-trichloroethane and methyl ethyl
ketone (2-butanone). Drums and cylinders were stored outside on the eastern side of this building. The
vessels were labeled as containing propane, isobutane, 2-butanone, xylot, methylene chioride, propellant,
and zinc chromate. An addition to the northern side of Building 325 was under constrpction at the time of

the Atlantic inspection and has since been completed. This building is used as a torpedo shop.

Building 450 is the primary MK-48 torpedo overhau! and assembly facility. [t was built in 1974 and was
" served by its own septic system until*1983, when it was:connected to sanitary sewers. Only domestic
wastewater from toilets, lavatories, and showers‘ in Building 450 had been directed to the septic field
(north leach field). Torpedo-overhaul and assembly operationé of Building 450 generate fuels, solvents,
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and petroleum products as wastes. An Otto fuel and seawater mixture is drained from the torpedoes,

which are then replenished with fresh fuel. The IAS report indicated that Building 450 generates

approximately 3,000 gallons of Otto fuel wastewater per month. This bdilding was constructed with a

waste collection system that collected waste products from fioor drains and discharged to an underground

waste tank/sump with a capacity of approximately 1,500 galldns. The waste: tank was pumped

periodically and the contents were disposed of off site.” Otto fuel product was previously stored in a
4,000-gallon underground tank south of Building 450 which was subsequently decommissioned.

Building 477, approximately 65 feet east of Building 450, was formerly used to store Otto fuel in drums.
On-site personnel report that solvents including 1,1,1-trichloroethane, trichloroethene (TCE), toluene,
mineral spirits, alcohol, and bulk freon have been used at this facility. Petroleum products including
TL-250 motor oil and hydraulic fluid have also been used in this building for torpedo maintenance. In the
past, only domestic wastewater from toilets, lavatories, and showers in Building 450 was directed to the
septic field (north system). - ' |

- Atlantic personnel inspected Building 450 on March 20, 1989. The former septic leach field was located
southwest of this building in a flat, elevated area. The hazardous waste sump was no longer in use and,
reportedly, was decommissioned in 1987. It was replaced with three 1,000-gallon aboveground tanks
located south of the building. The floor drains were sealed and replaced with a new system for pumping
waste products to the new tanks. A 4,000-gallon aboveground Otto fuel storage tank replaced the
previous tank and is located south of the building. No construction is planned for the immediate future at
Building 450. ‘

An interim removal action was completed within the Torpedo Shops along the southern side of Building
325 in December of 1995. This action was completed under the CTDEP UST Program. The focus of the
effort was to remove soil contaminated with Total Petroleum Hydrocarbons in excess of the direct
exposure remediation standard of residential use. Approximately 12 cubic yards of soil were removed
from the site and dnsposed at an approved landfill.

The physical characteristics of the site (topography, surface features, soil characteristics, geology, and
hydrogeology) are summarized in the final EDSR (TtNUS, 1999q).

13.14 OBDANE

The OBDANE site is located in a heavily wooded area on the edge of a ravine northwest of the Area A
. Landfill, west of the Area A Weapons Center, and south of the Torpedo Shops. At one time,
miscellaneous wastes were apparently dumped over the bedrock edge'. The site is circular and
approximately 80 feet in diameter. A dirt road provides limited access to the wooded site. Figure 1-8
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shows the general site arrangement. The" site location-is shown on Drawing 1. A nearly vertical
20-foot:high bedrock face is located at thé eastern edge of the site. -The rest of the site siopes to the

" southwest.

| The IAS: rebort stated that thelvegetation at the site indicated that no dumping had occurred within
10 years prior to the 1982 investigation.” Atlantio\'bersonnel*inspected the site on September 30, 1988,
and veriﬁed the IAS report of the-presence of several empty fiber drums. No .visual staining or stressed
vegetation were observed at this time. No development of this area is currently planned.

The physical characterlstlcs of the site (topography, surface features, soil characterrstrcs geology and
hydrogeology) are summanzed in the final EDSR (TtNUS, 11 9999)

1.3.1.5  Area A Weapons Center : B SRR

‘The Area A Weapons Centerfsite consists of Building 524 and the weapons storage bunkers.' The storage

-bunker area is divided into two portions (north a'nd south areas) that‘were ‘constructed at different times and
are of different design. The site is located at the southeastern end of Triton Avenue and is adjacent to and
on the northwestern side of the Area A Wetland (see Drawing 1).-. The general configuration of the Area A
Weapons Center site is shown on Figure 1-9., Y

The Area A Weapons Center (Building 524) is Iocated near the top of a local topographic.and bedrock high.
Building 524 was constructed in. 1990 and 1991. Portions of the site were blasted to-remove bedrock to
accommodate construction of the burldmg The weapons storage bunkers are located southeast and
' downhlli of Bundlng 524 and are adjacent to and ata shghtly hlgher elevation than the‘Area A Wetland.
Prior to "construction of the Area A Weapons Center. the site consisted of woodlands in the vicinity of
Building 524 and the Area A Wetland in the bunker areas. Baséd on reviéw of aerial photographs, the
~ southern area of weapons storage bunkers was ﬁrst evident in 1969. The northern area of weapons
Y storage bunkers was ﬁrst evrdent in February 1974 ‘ B |
Atlantic personnel inspected the Area Weapons Center on September 11, 1992. ‘The following information
was' obtained during the site inspection. Building 524 is 'used for admtnistration minor torpedo assembly,
" ‘and storage of simulator torpedoes No weapons productron takes place in thus building. Small quantities of
chemicals and chemical waste generated by ‘activities in this burldlng are stored in 1- to 5-gallon containers
"in seven metal storage( cabinets located on-a paved area souith of the buﬂdmg. Chemicals include cleaning
and lubricating compounds, paints, and adhesives. Many of these materials are classified as corrosive or
"flammable materials. The waste storage and ma‘nagerne'nt practices appeared to be good.

ESE
- e ‘
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" The weaports storage bunkers are located southeast of Building 524. Liquid fuels-in the weapons storage
_bunkers include Otto fuel, JP-10, and TH Dimer (kerosene) The group of southern area bunkers has been
reconstructed in: the last 10 years. A major part of the reconstructlon involved removal of structurally
unsuitable soil from the site. : . !
Routine mamtenance and'security improvements that are planned for the-Area A Weapons Center include
grouting and waterproofing bunkers, repaving roads, installing culverts, and regradlng assocuated wuth these

activities. I

’ ¢ The physucal charactenstlcs of the site-(topography, surface features, sotl characteristics, geology, and

hydrogeology) are summarized in the final EDSR (TtNUS 19999)

13.2 Central Region . .

‘The Central Region extends from the southern boundary of the Northern Region to the northern boundary
of the Southern Region, which-is represented by an imaginary straight line extending from Pier 6 to the
southern corner of Building 446 near.Highway 12. The Central Region is bounded by the Lower Subase

", to the west and Highway 12 to the east. The only IR Program-site associated with the Central Region is

Site 16 - H'ospital Incinerator. A preliminary Site Investigation was recommended for this site in the
. EDSR. ' ' '

1.3.2.1 - "Hospital Incinerator -

Site 16 consists_of the hoispjtal i'ncinerator‘. In the 19805,’,the Naval Hospital Groton operated a skid-
.mounted waste incinerator at two sites adjacent to the hospital. The two sites are approximately located
west of Tautog Road, adjacent to Buuldlng 449 and Building 452 (see Drawing 1). The SItes are shown on
Frgure 1-10.. For the purposes of th|s RI the sites were labeled A (North) and B (South)

According to the FFA, the incinerator was used to destroy medical reco'rds and medical waste contaminated
~ with pathologlcal agents. ' Ash-generated by the waste rncnnerator was transferred to dumpsters for dlsposal

. atamumcnpal landfill off-base

The skld-mounted lncmerator was operated in two areas, one adjacent to Butldmg 449 and the other
adjacent to Building 452. Based on mapping provided in the FFA, it appears that these two areas are
wnthln or directly adjacent to parklng lots,

‘The physucal charactenstlcs of the S|te (topography, surface features sonl charactenstlcs geology, and
hydrogeology) are summarized in the final EDSR (TtNUS, 1999g).
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’

. The Southern Reglon extends southward from the southern boundary of the Central Regron The
Southern Reglon |s bordered by Hrghway 12.to the east Crystal Lake Road and Goss Cove to the south
.. and the Thames River or Shark Boulevard to the west Initial or addltronal mvestrgattons were
recommended in the EDSR for the followmg IR and. underground storage tank (UST) Program sites

o

located within the Southern Region:

.. _Slte 8 — Goss Cove Landf " . L ‘ -
e Site15- Spent ACld Storage and Dlsposal Area ) | o , ' . . o
e Site 18- Solvent Storage Area. (Burldlng 33 ‘ ' o
e. Site 23 - Fuel Farm (Includes Site 9 - OT—5 Orly Wastewater Tank) e

Site 12 - NEX Gas Statlon is an. UST site that is located within the Southern Regron This site is currently
being remediated via an air sparging/soil vapor. extraction (AS/SVE) system No further investigation of
this site is recommended during this RI; however, existing.monitoring data from the AS/SVE system will
be incorporated mto the NSB-NLON Envrronmental Geographlc Information System (EGIS) and
evaluated during the RI :

1.3.31 _ Goss Cove‘LandfiIl |

The Goss Cove Landf Ilis Iocated in the southwestern portlon of NSB- NLON adjacent to the Thames
River. Itis west of Shark Boulevard and the mtersectlon of Crystal Lake Road and Mllltary Highway, east
of the Thames River, and north of Goss Cove Figure 1-11 shows the general 5|te arrangement and
hrstoncal sampllng locations. The site locatlon rs shown on Drawung 1. The Nautllus Museum and a
paved parking ot are constructed drrectly over the srte of the former landfill.” The Nautilus Museum isa
" submarine museum operated by the Navy that is open to the publlc ) ' | '

The IAS report indicated that a landfill was operated at thls site from 1946 through 1957. Incinerator ash
and inert rubble were disposed of at the site, in what was then the northern portlon of Goss Cove. ltis
not known whether any other‘“materlals were disposed of m‘.theformer landfill. Several large compressed
gas cylinders were reportedly uncovered during the excavation of a utility trench in the parking area north
.of the Nautilus Museum building.. One of the cyllnders was leaking propane, one was filled with ammonia, '
and the others were empty N ‘
Atlantic personnel revrewed archlve photographs for the Goss Cove area avarlable at the Connectlcut ‘
State Library. ‘Ina 1934 aerlal photograph the Irmlts of Goss Cove appeared to be open water with no
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evidence of fill. Railroad tracks are shown at their present position between the cove and the Thames

River. In 1951 aerial photographs, the fill extended southward to the approximate location of an access

driveway to the museum. The 1965 aerial photographs show the landfill extending to the present limit of

encroachment on Goss Cove. Aerial photograpns from 1965, 1970, 1975, and 1980 show cars parked on

the landfill surface. 'ln 1986 photographs, the Nautilus Museum is present on the southern limits of the

landﬁll and a paved parking area extends over the remaining limit of the landfi Il to the north. Constructlon
of the Nautilus Museum was completed m 1985.

Atlantic personnel reviewed boring logs generated during the. construction of »th‘e Nautilus Museum: The
boring logs ind‘icated the presence of fill material consisting of cinders, metal, brick, glass, sand, and gravel
to a depth of 15 feet. Beneath the fill is a layer of organic silt approximately 10to 15 feet thick. This
matertal is presumably the sediment bottom of the tornier cove. The silt is underiain by fine sand to depths
ranging from 25 to 100 feet below the surface. The thickness of overburden increases froml east to west,
toward the river. | | ‘

) The physrcal characterlstrcs of the site (topography, surface features, soil characteristics; geology and
hydrogeology) are summarized in the final EDSR (TtNUS, 19999) ‘ o '

The Navy conducted' several investigations of the soil, groundwater, sediment, and surface water
associated with the landfill and adjacent cove. The findings of the investigations indicated that there' are
potential risks to human receptors under several hypothetical exposhre scenarios. The investigations
also revealed that there are potential risks to ecologlcal receptors from exposure to the cove, but these
risks are not related to site-specific contaminants. No further action was recommended for the sediment
and surface water. A Feasibility Study of remedral alternatnves was completed for the Goss Cove Landfill
sorl OU. The Navys proposed remedial alternatrve for the soil OU, as presented in the Proposed Plan,
consrsts of rnstallatron of an Engineered Control Cap, Institutional Controls, and Monltonng The Navy
presented thelr Proposed Plan at a Publlc Meeting in June 1999. The groundwater OU will be further
investigated durlng this Basewide Groundwater OURL.

1.:‘%.3.2 ~ Spent Acid Storage and Disposal'Area

"~ The SASDA ‘was located in the southeastern section of NSB-NLON between the southern sides of
Bu’ildinéé 409 and 410. The former site focation and historical sampiing locations are shown on Figure 1-
12:The site’s location relative to other IR Program sites is depicted on Drawing 1. The site is a relatively
flat area completely covered with concrete or bituminous pavement. ) ' '
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The IAS"report indicated that this area Was'used beforie“'.and after World War |l tor the temporary storage
- of waste battery acid in a rubber-lined underground tank. The tank was reportediy 12 feet long by 4 feet
-wide by 4 feet high. The batteries -were placed on a concrete pad next.to the tank vvhere some acids
occasionally leaked. -No major spills werer ever recorded. A 1951 aerial photograph shows that the area
around the tank was ‘not paved. Acud from- the batteries was stored in the tank and was subsequently
pumped into a tank truck and. drsposed of in the, Area A Landfill. L. " ., o

Atiantic personnel inspected the site and found the outline of the. top of the tank. The area was
completely'covered with concrete, and only the top of the tank was visible. The tank had .been filled in

~ .

place with soil and capped with hituminous pavement. .
A time-critical removal action was completed at the SASDA durlng the course of the Phase It Rl." The
removal action was completed in January 1995 and included removal of the tank tank contents,
contaminated pavement and approximately 318 tons of lead-contamrnated soil. Sorl with lead
concentrations in excess of 500 mg/kg or Toxwlty Characteristic Leaching Procedure (TCLP) leachate
results for lead in excess of 5.0 mg/L were removed.by OHM Remediation Servnces Corporatlon The
excavated materials were transported off site and disposed of in a RCRA’ landf I (Envrronmental Quality
Company) in Belleville, Mlchrgan The. excavation was backfilled with clean borrow matenal from an off-
site location. . The excavated area was covered wrth bltumrnous pavement The Navy, USEPA, and
CTDEP signed_ a No Further Action Source Control ROD tor this site in 1997 (Navy, 1997c)l

The physrcal charactenstlcs of the site (topography, surface features sorl charactenstlcs geology. and
hydrogeology) are summarized in the-final EDSR (TtNUS 19999) ’

13.3.3 Solvent Storage Area

Site 18 consists of Building 33, the Solvent Storage Area. The:location of Building-33:is shown on Figure
1-13 and Drawing 1.:According to the FFA (1995), this building has been used for thestorage of 55-
gallon drums of solvents such as TCE and dichloroethene and‘gas cylinders. . ’ :

The physical characteristics of: the site- (topography, surface features, -soil charactensttcs geology, and
hydrogeology) are summanzed in'the final EDSR (TtNUS 19999)

o~

1.3.3.4 ° Tank Farm (including Site 9 — OT-5 Oily Wastewater fank)

In the early 1940s, Crystal Lake was drained and dredged to allow for construction of nine concrete USTs
(Figure 1-14). When construction was complete, the former lake bed was reportedly filled with soils
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~ excavated from a small hill west of the tank area and graded to create a level surface for development at
~ NSB-NLON. The Iocatron of this site is'shown on Drawrng 1.
The Tank Farm is-located at the southern end ‘of NSB-NLON and covers an area of approximately 36
acres. The Tank Farm features are shown on Figure 1-14 &nd include the following: -

¢ Nine former 110-foot-d|ameter 11-foot-high USTs (OTF-1- to OT-9)
.. A 30,000-gallon, double-walled UST (OT-10)
e An oil/water separator (at OT-10)
« 'A 10,000-gallon waste oil tank (at OT-10)
e A fuel oil loading area adjacent to Building 482
. Tanker truck dumprng pad and trough (at OT-10)
. Assocrated UST piping systems ° ’ [

.’ «'  The MWR Recreation Center (Building 461) '
~ » Buildings 310 and 322 "
"« Six baseballisoftball fields

e A restroom facility (Building 445)
, | o 'AS/SVE facility for the NEX service station
. ® ' Two 150 000- gallon diesel aboveground storage tanks

Each of the nine USTs had a holding capacity of 750 000 gallons No. 6 fuel oil was stored in tah‘ks OT-1
- ‘through OT-3 from the date of construction until they were removed from service in the summer of 1991.
Tanks OT-7 through OT-9 were decommissioned in the summer of 1990 and were used exclusively for

!
i

storage of dresel during all 48 years of service.

A reduced demand for diesel fuel at NSB-NLON in the mid-1970s led to the decommrssmnrng and

- demolition. of tank OT-6. Details regardrng demolition procedures were not on file at NSB-NLON. The

:reduced demand for. diesel fuel also led to the modification of tank. OT-5 for, waste orI storage purposes
Tank OT-4 was used to store tank bottom wastes from OT-1. Tank OT-5 was used as part of an oiliwater
separator system. Tanks OT-4 and OT-5 were reportedly decommissioned after the installation of a new
30,000-gallon waste oil underground tank (OT-10) in 1990. Tanks OT-1 through ‘OT-9.have been
demohshed and closed in place. Tank closure was accomplrshed by demolishing the.tank roof supports

, and aIIowmg the roof to coIIapse into the tank. The void was then filled with gravel, and the site restored
using soil and topsoil. '

.
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Evidence of releases of petroleum products from these tanks and their associated piping and, possibly,
from other nearby sources was detected during previous investigations. Historical sampiing locations are
shown on Figure 1-14. Both. soil and groundwater contamination have been identified. Petroleum
hydrocarbons have been.detected at the outfall of the Tank Farm storm sewer system on a number of
occasions. A number of petroleum spills have been documented by the Navy in the vicinity of the Tank
Farm at NSB-NLON.

-Product Transfer Lines

Product (No. 6 fuel oil or diese! fuel) was historically delivered via barge to a pier where it was pumped
via pipelines to the Tank Farm USTs through the Building 332 valve house. Product was transferred via
pipeline from the USTs to the power plant or the submarines at the Lower Subase on an as-needed

basis.

The No. 6 fuel oil transfer lines were situated within concrete-lined trenches, but were removed because
No. 6 fuel oil is no longer used at NSB-NLON. The diesel fuel lines have no trenches. .Portions of the
diesel fuel lines on the Lower Base were recently replaced. The lines located on the Upper Base are
cathodically protected.

Storm Drainage System

)
NERS

‘ The UST farm"contains an extensive dralnage system consisting of numerous catch basins, corrugated
metal pipe, perforated corrugated metal pipe, vitrified clay pipe, and reinforced concrete pipe. According
to NSB-NLON personnel, the drainage system serves approximately one-third of the entire facility.
Portions of the drainage system were installed with perforated corrugated metal pipe to depress the water
table in the Tank Farm The surface water and groundwater collected by the storm sewer system
ultimately dlscharge to a boomed area of the Thames River adjacent to the Goss Cove Landf Il. Based
on known elevations of storm sewer catch. basins, the elevation of .the drainage system is below the

process piping.

The central drainage line of this system (constructed of perforated corrugated metal pipe) is known to be
corroded. The Navy attempted to videotape the storm sewer system but-could not move"the camera
assembly through sections of the pipe. The Navy is currently designing a repiacement storm sewer
system. Construction of the new system is scﬁeduled to begin in 1999.
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Tank Underdrain System

"The nine former USTs (OT-1 to OT-9) at the Tank Farm were each rated for a nominal capacity of
750,000 gallons or approximately 100,000 cubic feet. Each tank was approximately 110 feet in diameter
“and 11 feet in depth. Depending on the season, the depth to groundwatér in some areas of the site may -
be as little as 2 feet below grade.

Tank stability \;vas obtained using a combination of a site-wide drainage system, an underdrain system,
and a series of columns inside the tanks. A site-wide storm water drainagé and dewatering system was
installed through the Tank Farm. The system was constructed of perforated, corrugated metal pihe. This
type of pipe allowed for collection of groundwater and conveyance of surface water. A vitrified clay pipe .
underdrain system was installed around the base of OT-1, OT-2, OT-3, OT-4, and OT-5. The underdrains
collected groundwater-and discharged it into the 'site-wide storm water drainage system., A series of
37 columns transmitted the weight of the tank roof and overlying fill to the floor of the tank.

The physical characteristics of the site (topography, surface features, soil characteristics, geology, and
hydrogeology) are summarized in the final EDSR (TtNUS, 1999g). '

14 PROJECT RATIONALE

Thé sites included in the Basewide Groundwater OU RI were evéluated in the EDSR. The goal of this RI

is to carry out the recommendations of the final EDSR. A technically sound, comprehensi\}e sampling
H program is réquired to complete the goal of the RI. This section proQides general and specific technical
information that justifies the approach taken for the sampling program discussed in Section 2.0 (th,e SAP).

1.4.1 General Project Rationale

The final EDSR indicates that data gaps exist in the following categories for the sites included in the
~ Basewide Groundwater OU RI: ' '

« Nature and extent of soil and groundwater contamination
« Natural attenuation |

. Background groundwater quality
. Hydrogeology and conta\mi‘nant f‘ate. and transport

The following subsections provide fechnical information. that justifies the sampling approach to address
these data gaps.
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14.1.1  Nature and Extent fC ntaminati n ,: .~

Available historical dat'a"regarding the nature and extent of contamination in the soil anct groundwater are
not sufficient to characterize the sites. The following general tasks are required to address the data gaps:

o Complete addmonal soil borings’ '

o Collect and. analyze additional soil samples

¢ |Install additional temporary and permanent monrtonng wells (overburden and bedrock)

e Collect and analyze addltlonai groundwater samples frorn new and existing monitoring wells

The specific tasks and analyses required for each site are detailed below and in Section 2.0.

‘ 14.1.2 Natural Attenuation

Monitored natural attenuation and/or bioremediation can be viable remedial alternat,ives‘for sites
contaminated with chiorinated solvents and petroleum hydrocarbons. Several of the sites included in the
Basewide Groundwater OU RI have chiorinated solvents (Torpedo Shops and ‘Area A Downstream
Watercourses) or petroleum hydrocarbons (Tank Farm) as contaminants of concern. "I:herefore it is
prudent to collect and analyze samples for specrfc parameters indicative of natural attenuation of
chlorinated solvents and petroleum hydrocarbons, dunng this investigation. The data will be used to
determine baseline condltrons and to examine the vrabrllty of monitored natural attenuation and/or

bioremediation as remedlal alternatlves

Monitored natural attenuation is a passive remediation method that can be used alone or in conjunction
with other active remedial technologies to effectively reduce chlorinated solvent and petroleum
contamination in soil and groundwater to levels that do not pose a risk to- human health and the
environment. Source control and performance monitoring are fundamental components of any monitored
natural attenuation rentedy. " The technology works because chlorinated solvents and petroleum
contaminants are readily biodegraded by microorganisms that occur naturally in the subsurface
environment. However, the effectiveness of natural attenuation varies considerably from site to site and
among different types of contaminants.

Natural attenuation . results from the combined effects of several natural r)rocesses, including
biodegradation,' dilution, sorption, dispersion, volatilization, chemical and biological stabilization,
transformation, and destruction of contaminants (USEPA, 1899a). For petroleum hydrocarbons,
biodegradation (i.e., biological oxidation) is theA most .important proc.ess because it transforms
contaminants to innocuous by-products such as water and carbon dioxide and reduces the total mass of
the contaminants in the subsurface. The other processes act to lower the concentration of the
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contaminants in the environment but not to reduce their mass (Kelley et al., 1996). For chiorinated

solvents, the biodegradation process is more complicated. Reductive dechlorination is the initial step in

biodegrading chlorinéted solvents. This process generates daughter products that can be further

degraded by diréct oxidation. 'Chlorinated ethenés can also be degraded by cometabolic processes
(Navy, 1998).

The Navy and USEPA have developed the following guidance regarding natural attenuation:

e Technical Guidelines for Evaluating Monitored Natural Attenuation of Petroleum Hydrocarbons and
Chlorinated Solvents in Ground Water at Naval and Marine Corps Facilities, Department of the Navy,
September 1998. |

e Technical Protocol for Evaluating Natural Attenuation of Chlorinated Solvents in Ground Water,
USEPA, September 1998, EPA/600-R-88/128.

o Use of Mo‘n'itored Natural Attenuation at Superfund,,RCRA Co}rective Action, and Underground
Storage Tank Sites, USEPA, April 1999, Directive 9200.4-17P. '

These documents provide guidance for developing technically sound sampling and analysis prog'rams for
natural étten(xation studies and for evaluating the resulting field and analytical _d'ata.' Based on the
recommendations provided in these documents, the following parameters will be measured in the
groundwater at the three appropriate sites (i.e., Area A Downstream Watercourses, Torpedo Shops, and
Tank Farm) during the Basewide Groundwater OU RI. '
e Dissolved oxygen (DO)

o Nitrate

« Divalent iron

o . Sulfide and sulfate

¢ Methane

e Ammonia

» Total Organic Carbon (TOC)

¢ Oxidation-reduction (REDOX) potential

e pH
e Chloride ' '~
e Salinity

o Temperature
o Specific conductivity
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o  Alkalinity
e Hardness

Dissolved oxygen data will be collected at background locations and within the contaminant plumes.
These data are collected to identify an inverse correlation indicative of aerobic or anaerobic
biodegradation. - Data on REDOX potential, pH, alkalinity, hardness, divalent iron, dissolved nitrate,
sulfate, sulfide, ammonia, and methane will be collected to determine if intrinsic remediation is in progress
and to determine the levels of possible nutrients available for microorganisms. Divalent iron, dissolved
nitrate, sulfate, and methane are used to identify a correlation between electron acceptors and metabolic
by- productlon indicative of anaerobic blodegradatnon TOC data will be collected at locations within the
' contammant plume to determme organlc carbon Ievels that could act as nutnents and for modelmg future
ontamnnant movement. Data on other general groundwater field parameters such as chloride,
conductivi&, and temperature will be collected to verify that the site samples are obtained from the same
groundwater system. Increased chloride concentrations are also indicative of dechlorination. Salinity
measurements will be taken to determine the potential impact of salt-water intrusion on the viability of
natural attenuation. High‘ levels of salinity; have been shown to impede the natural degradétion process.

The documents refereneed above also recommend that appropriate samples be taken and analyzed to
evaluate the nature and extent of contamination in the groundwater and that appropriate field
measurements be taken 'to cheracterize the hydrogeology of the aquifer. The site-specific project
rationale sections provided below summarize the sampling, analytical, and field testing programs.

After the appropnate data is collected, it will be evaluated on a site-by SIte basis to determlne if natural
attenuation of chlorinated solvents and petroleum hydrocarbons is currently occurring in the groundwater
and if natural attenuation arid bioremediation are viable remedial alternatives. The USEPA bioattenuation
screening process (USEPA, 1998) will be used to complete the assessment for sites with chlorinated
solvents. The assessment of data from the Tank Farm (petroleum contamination) will be less structured,
but will evaluate the trends in the contaminant and electron acceptor data coliected from wells located in
upgradienf, source, and dowNngradie'nt areas. The evaluation for this site will be similar to the technique
used to evaluate natural attenuation in the Lower Subase Rl (TtNUS, 1998b). ‘

14.1.3  Background Groundwater Quality

1.41.3.1 Developing Background Groundwater Concenfﬁatiens
Background groundwater quality has not been formally defined for NSB-NLON. Groundwater sampling

results from off-site residential wells have been used previously as interim background values. The State
of Connecticut defines the background concentration of groundwater at a site as the concentration at the

. -059904/P (WP) - ' . 1-31 . . - CTO 0312



Rev. 1

June 19989

nearest location upgradient of a release at which groundwater has been unaffected by‘ site operations.
The regulations also state that if a release at a site occurred at a groundwater divide, the area considered
background will be at the nearest location representative of groundwater quality unaffected by any
release. The approach to developing site-specific background groundwater concentrations for organic
and inorganic constituents at NSB-NLON will be in accordance with the State of Connecticut regulations.
The newly collected data will be further evaluated to determine whether basewide background values can

be established for inorganic parameters.

Site-Specific Background Concentrations
t

For purposes of the RI the base has been divided into three reglons (Northem Central ‘and Southern)
To determine site-specific background concentratnons exlstlng upgradlent bedrock and overburden
monitoring wells will be sampled. Basewrde potentiometric surface maps of the overburden (Drawmg 3)
and bedrock (Drawing 4) were revnewed to determine if upgradient wells exist at each site. Where
upgradient wells do not exist, new wells will be installed and sampled. Figure 1-15 shows the proposed
existing and new monitor_ing. wells that will be sampled to determine background groundwater
concentrations. Background groundwater samples will be analyzed for volatile and semivolatile organics,
pesticides, PCBs, total and dissolved metals, total suepended solids, total dissolved solids, and chloride.

To generate larger site-specific background data sets, which will result in more reliable statistical results,
combined upgradient and downgradient data for inorganic parameters will be evaluated to determine
whether they are stetistically similar. This evaluation will be performed using probability plots. More
information regarding probability plots is provided in the statistical analysis section below. Once the
appropriate grouping of the data sets has been identified through the probability plots, snte-spemfc

background concentrations can be calculated for each inorganic constituent.

Basewide Background Inorganic Concentrations

The groundwater that is upgradient of the NSB-NLON property flows into three distinct regions of the -
base. Two bedrock nighs exist in the central region of the base, creating groundwater divides between
the Northern, Central, and Soothern Regions. To determine whether basewide background
concentrations for inorganic constituents can be .developed, all upgradient groundwater data will be
evaluated to determine if the chemical concentrations are from the same population. If the statistical
" analysis shows that the data are chemically equivalent (i.e., they come from the same population), all the
upgradient data will be combined into a single, basewide upgradient data set to determine background
concentrations of inorganic constituents.
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Statistical .Analysis

. e - B : . ;.f«
Generatlng probablllty plots to determlne whether chemlcal concentratlons are from the same populatlon

will be the first step in evaluatlng both the sute spemf c and basewnde background data sets The plots are
used to determine if the data follow a normal (or lognormal) dlstnbutlon and are partloularly useful for
identifying irregularities within a data set: (USEPA, 1992d). Probability plots will be generated using non-
transformed and log-transformed data '

Data that come vfro'm the same pobulation ll.e. ‘share the‘same mean and standard deviation) would
exhibit a tightly organlzed linear pattern on the probablllty plot. Those values resultlng from
contammatlon would be skewed to the nght side of the plot, producmg a talllng effect.

To generate the plots observed concentrattons of a constltuent are plotted on the x-axis. For the log-
transformed plots, these values must be converted to normal units by usmg the exponential functlon (e* )
The expected norma_l probability is plotted on. the y-aX|s The expected normal probability for the J
constituent concentration value ranked from lowest to 'highest (Z)) is defined as:

‘ 2,20 {(3- /N + 1))
Where:(. o

o @ denotes the inverse of the cumulatlve normal dlstnbutlon functlon (llterature value)
e jis the rank of the observed concentratlon from Iowest to hlghest

e N denotes the total number of samples in the data set . : S

e {(3j- 1)/(3N + 1)} is the probability (p) that a value falls below that result }

e Zdenotes the probability (p) normalized to a Z score to provide linear resuits .

The theory is that conoentrations from the same population should be normally (or lognormally)
distributed- except for those locations that are impacted by .some residential, industrial, or geochemical
process. Chemical concentrations that are normally or lognormally distributed will exhibit a linear pattern
on the probabillty plot. Isolated concentrations that are clearly outside of the “normal” .range on the
probability plot wull be considered outliers and will be removed from either the site-specific or basewide
background data set prior to, the statistical analysis...If all data are from t_he same_ population, the
probability plot should exhibit one set of tightly organized, linear data. .

-0
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Once the appropriate samples have been identified for inclusion in site-specific and basewide background
‘data sets, background concentrations can be determined by calculating an uoper tolerance limit (UTL).
However prior to this calculatlon analytlcal results that are reported as not detected must be adjusted for

e

use in the analysrs

In the chemical analysis of environmental samples, some analytes may be preeent at concentrations that
.are below the sample quantitation limit (SQL) of the analytical procedure. These analytical results are
'generally reported as not detected (rather than zero) and the appropriate detectron limit is given. The
amount of data that are below the detection limit plays an important role in selecting the method for
‘addressing the detection limit. Prior to statistical analysis, any nondetects in a background data set will
be replaced with a value equal to one-half the SQL. Clearly, if all the observations are nondetect results, |
no statistical analysis. is warranted In addition, field duphcate results will be averaged and counted as
one sample for use in the statrstlcal analysrs ’

The first step in calcu‘lati‘ng' an UTLV for each constituent in a data set is to determine whether the data
were drawn trom an underlying normal, lognormal, or undétermin_ed distribution. A number of statistical
evaluations may be used to deterrhine which; if either, of the distributione is exhibited by a given data set. ‘
~ As recommended by USEPA, the Shapiro-Wilk "W-test" (for eample sets <50) will be used to determine
\ whether the data are normally or lognormally distributed (USEPA, 1992d). Data that are neither normally -

nor lognormally drstrlbuted will be assumed to follow a lognormal dlstnbutron

The Shapiro-Wilk W-test is an effective method for determining whether a data set has been drawn from
an underfying normal (or lognormal) distribution.. In addition, by conducting the Shapiro-Wilk W-test on

_ the log-transformed data, the test may be used to determine whether the data have been drawn from an
. underlying lognormal distribution. The null hypothesis (Ho) that is tested is:

Ho -The pOp_uIatioh has a normal (or lognormal when the data is log-transformed) distribution.

The alternate hypothesis (H,;) is:

HA The populatlon does not have a normal (or Iognorma/ when the data. is Iog-transformed)
dlstnbutlon ‘

“If Hp is rejected then H, is accepted If Ho is not rejected, the data set is _consistent with the' Ho

distribution. - , : C
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A "W statistic (Wgc) is computed for a data set (or a'log tranéformed data set) and compared to a’ test
statistic (Wiest). If Wm.c.z.\‘lv.,,‘, then. the nﬁil' hypotheéié is not rejected {i.e., the data are assumed to be
nofmally dist}ibuted [or lognormally distributed if Iog-transfotmed' data are tested])'. If Weaie <-Weest, then
the null hypothesis is rejected and the alternativevhypothesis is accepted (i.e., the data are not assumed
to be normally distributed [or not lognormally distributed lf log transformed .data are testéd]). -
For each constituent;é’ ‘mean af\d_sta‘ndard deviation are calculated as part of the Shapiro-Wilk W-test.
Based on the nature 6{ the distribution (norrﬁal or I{Jgri‘ormal), these valdes:,are used to calculate the 95
percent UTL for each constituent. This UTL will then be used as the background concentration.
A tolerance interval establishes a concentration rahge fhét is constructed -to.contain a specified proportion
(P percent) of the population with a specified conﬁde‘ric‘:e coefficient (Y). Thé proportion of the population
included,lP,‘is referred to ‘as the coverage.* The probébility“with which the tolerance interval includes the
proportion of the population P is refefred to as the tolerance coefficient of the interval. o
Coverage of 95 percent‘ is recommended because random observations from the san:ie distribution as the
background data would exceed the UTL less than 5 percent ‘of the time. Similarly, a'tolerance coefficient

" of 95 perceht is recommended. This means tﬁat' one has alconﬁdence level of 95 percent that the 95

percent UTL will contain at ieast-95 pe(cent of the distribution of observations from background well data. -

1.4.1.3.2  Mobiiity of Metals

The mobility of metals such as arsenic and lead has been identified as-a concern at. NSB-NLON. it has
been hypothesized that ah éxisting IR Program site (Area A Landfilly may be causing acidic conditions in
the ‘groundwater that y«iould cause natural~mefalsf in the soil and bedrock to be solubilized .into the
groundwater. Additional groundwater quality data is required to address this concern. Development of
background-groundwater concentrations, ’as‘discdssed'abovef will- provide information that will be helpful
in addressing this concern. In édditibh, the following ‘water quality parameters ‘will be measured in all

BEEAE

monitoring‘ wells during the RI.

» “REDOX potential e e

¢ Temperature S : 7 N

e pH T . ' » - R o -
«  Salinity ’ o S

o Turbidity

«. Total suspended solids (TSS)
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‘s Total'suspended solids (TSS) ' +*
"« Total dissolved solids (TDS)” .~ -
e Specific conductivity ' 3
These parameters will be evaluated to detérmine any trends (i.e., signiﬁcé{it changes in the water quality
parameters between the upgradient and downgradient sides of a site) indicating that speciﬁc sites are
* causing metals to become more mobile. The data will be evaluated using the probability plots described
above. In addition, the .analysis will include de’veldpment of basewidetisobvlethslisoconcehtratipn maps
with these data. . T '

- 1.4.1.4 Hydrogeology and Contaminant Fate and Transport’

The final EDSR. recommended that additional data be collected to characterize. hydrogeology and
contaminant fate and transport'at the sites included in the Basewide Groundwater OU RI. The
- approaches to be used to address these data gaps are described below. o

-1.4.1.4,1 Hydrogeology

To address the uncertainties in the existing basewide and site-specific hydrogeologic information,

additional water-level measurements and aquifer testing are }equired. The water-level measurements are

required 't/o determine water table elevations, potentiometric surfaces, and the hydraulic connection

between the overburden and bedrock aquifers. The water levels will also be"used to‘determine horizontal -
‘and-vertical hydraulic gradients necessary to complete gro\undwater and contaminant transport modeliné.

" Two ;omprehensive rounds of water-level measurements in all-new and existing overburden and bedrock

< wells will provide adequate information to address the existing data gaps.

. . . \ YL

* Aquifer testing such as_slug tests will be completed to determine the bulk characteristics of an aquifer.
’ Three .si.tes within the 'BasewideQroundwater OU RI (Area A ’Dow.nstream Watercourses, Torpedo
Shops, an‘d'. Tank Farm) require additional testing. Linﬁitéd‘ slug tests were completed at the Area A
Downstream Watercourses and Torpedo Shops during the Phase | RI (Atlantic, 1992). Slug tests were
_ completed in several shallow overburden wells at the Tank Farm during the Site lnvestigation' (B&RE,
1997e). . Rising and falling head slug tests will be completed, as appropriate, in select wells to verify
historical. data and to characterize other portions of the aquifer, which have not bgen previousiy

characterized.
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contaminant migration. Screening level models should be adequate to complete the necessary

contaminant-specific modeling:tasks. The two models that would be applicabie for the task are ECTran

(Excel-Crystal Ball Transport) and BIOSCREEN. Each model is described below. ECTran was used -

previously at.New London to evaluate contaminant transport at the Goss Cove Landfill site. If modeling is

necessary during this RI, ECTran will be used to complete all modeling and BIOSCREEN will be used to
verify the ECTran model's results for sites contaminated with petroleum products. '

ECTran (Chiou et al., 1993) is an efficient and robust analytical groundwater contaminant fate and
transport model developed by TtNUS. ECTran is implemented in Microsoft® Excel®. An add-in package
for Excel®, Crystal Ball®; can also be used to complete Monte Carlo simulations. with the model. The
* model is based on straightforward mass-balances and advection and dispersion analytical equations, but
can be used to simulate a variety of complex conditions. It is a multi-layer, one-dimensional model in the
unsaturated zone that can simulate downgradient latera! transport in the saturated zone. ECTran
estimates the downgradient concentration at the centerline of the contaminant plume.

BIOSCREEN is an easy-to-use screening model that simulates rem;adiation through natural attenuation of
dissolved hydrocarbons at petroleum fuel release sites. The model is one-dimensional and evaluates
lateral contaminant transport in the saturated zone. -The software, programmed in Microsoft® Excel® and
based on the Domenico analytical solute transport model, has the ability to simulate advection,
dispersion, adsorption, and aerobic decay as well as anaerobic reactions. shown to be the dominant
biodegradation processes at many petroleum release sites. Groundwater. Services, Inc., of Houston,
Texas, developed the model for the Air Force Center for Environmental Excellence Technology Transfer

Division at Brooks Air Force Base.

14.2 Site-Specific Project Rationale

Table 1-1 presénis 'ghe number of samples per matrix and site to be collected for this Rl. The selection of
these Iocatioﬁs and matrices analysis are based on the data gaps identified in the EDSR (TtNUS, 199909).
The concerns for each site, as discussed in past reports and based upon historical data, are summarized
in Sections 1.4.2.1 through 1.4.2 4.

1.421  Northern Region

14.2.1.1  CBU Drum Storage Area (Site 1), Area A Landfill (Site 2A), Area A Wetland (Site 2B), Rubble
Fill Area at Bunker A-86 (Site 4)

A groundwater monitoring program has been developed for the area encompassing these four sites
(TNUS, 1999a). The Navy developed this program with input from USEPA and CTDEP. The monitoring
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program will begin during the summer of 1999. The program includes installation of additional

overburden wells, quarterly sampling and analysis of existing and new groundwafer wells, and evaluation

and reporting of the data. The rationale for and details of the program are described in the draft final

Groundwater Monitoring- Plan for the Area A Landfill, Naval Submarine Base-New London, Groton,
Connecticut (TtNUS, 1999a). : : P

1.4.2.1.2 Site 3 — Area A Downstream Watercourses and OBDA

Several volatile organic'compounds (VOCs), including chloroform, vinyl chioride and 1,2-dichloroethene
(total), were found in samples collected from overburden wells (and to a lesser extent in bedrock wells) in
the ‘north-central and western areas of the site, especially along Triton Road. Several VOCs were
detected in groundwater at maximum concentrations exceeding Connecticut remediation standards for
GA/GAA groundwater protection and/or other Connecticut and Federal criteria. Connecticut groundwater
protection criteria specific to GB designated groundwater are not available; therefore, the Connecticut
groundwater protection criteria applicable for GA or GAA designated groundwater are used to protect
existihg groundwater regardless of classifications. The source of the VOC contamination is unknown, but
it is likely \from the Torpedo Shops leach field. Additionally, metals and semivolatile organic compoundé
(SVOCs) were detected in groundwater. Several SVOCs and metals were detected in groundwater at
maximum concentrations exceeding Federal and state criteria. *

The human health risk assessment (HHRA) from the Phase Il R! for Site 3 for the potential receptor group
(construction Worker) identified a noncarcinogenic risk greater than Hi equal to.1.0 due to antimony and
manganese. Additionally, carcinogenic risks for the construction worker associated with dermal exposure
to groundwater attributable to the presence of vinyl chloride and 1,1,2,2-tetrachloroethane in the
groundwater exceed 1E-6 but were within EPA’s target risk range of 1E-4 to 1E-6 and less than the

CTDEP target cancer risk of 1E-5. The risk assessment assumed that groundwater was not used as a
A pbtable water supply, consequently exposure ‘to groundwater was only evaluated for the construction
worker. ' '

Due to the unknown source and extent of VOC contamination in the groundwater, two sampling areas
containing temporary monitoring wells will be established in the northcentral and northwest areas of the
site. Each of these areas will contain several strategically placed temporary monitoring wells which. will
be sampled-and analyzed for quick-turn VOCs. Depending on the testing results, a second set of
temporary monitoring welis will then be ‘placed in an expanded area to further define the limits of
contamination. This process will be repeated until the VOC plume has been defined and the extent of its
boundaries have been determined. Based on the results o_f groundwater sampling at the temporary
monitoring wells, permanent well clusters will be installed as necessar'y along the’ périmeter of the plume
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for monitoring purposeé. To fully characterize the groundwater contamination at Site 3, the existing wells

will also be sampled. The groundwater samples collected. from'the permanent wells will be anaiyzed for

Target Compound List (TCL) VOCs, TCL SVOCs, TCL pesticides, Target Analyte List (TAL) metals (total

and limited dissélved), natural attenuation parameters, and water quality parameters. A limited number of
permanent wells at this site will also b»e slug tested to determine the conductivity of the aquifer.

1.4.2.1.3 Site 7 — Torpedo Shops

Numerous VOCs, SVOCs, and metals were detected in the groundwater at Site 7. These chemicals were
" found primarily in the overburden wells, especially in the south-central area of the site. Additionally,
VOCs, SVOCs, and metals were detected near the abandoned septic sysfem. The abandoned septic
system may be a source of contamination; therefore, it will be investigated during the Rl. Two VOCs, five
SVOCs, and several metals were detected-at maximum concentrations exceeding the Connecticut or
Federal maximum contaminant levels (MCLs), Connecticut groundwater or surface water protection
standards, and/or COPC Screening Levels [i.e., USEPA Region lll risk-based concentrations (RBCs)].

During the Phase Il RI, human health risks for two botential receptor groups (construction workers and
future residents) were evaluated. Noncarcinogenic risks associated with- exposure to groundwater
exceeded the USEPA acceptable level of 1 for the construction wbrker under the Reasonable Maximum
Exposure (RME) 'scenario and for the future resident under the RME and Central Tendency Exposure
(CTE) scenarios. Manganese was the main contributor to the hazard index for the construction worker,
and bis(2-ethylhexyl) phthalate, antimony, arsenic, méngénese, and thallium were the main contributors
to the hazard index for the future resident. The incremental cancer risk associated with exposure to
groundwater for the full time employee and construction worker were within the USEPA target risk range
and the CTDEP target cancer risk. The incremental cancer risk for the future resident exceed EPA's
target risk range and CTDEP’s target cancer risk. Bis(2-ethylhexyl) phthalate and arsenic were the main
contributors to the cancer risk fqr the future resident. : ' ‘

Two soil borings and three temporary monitoring wells will be installed and sampled élong the septic line
to the south leach field to determine the absence or presence of soil and groundwater contamination
along the abandoned septic line. An area containing seven temporary monitoring wells will be
established in the south-central area of the site. This area will be aligned with the noﬁh-central area to be
established for Site 3 and will be expanded with additional Site 3 temporary monitoring wells (north-
‘central area) in stages based on the results of quick turn VOC analyses. The combined Sites 3 and 7
sampling systems will address the uncertainty in the extent of the VOC plume. In addition, the existing
monitoring wells at Site 7 will be sampled. Additional permanent monitoring wells will be. installed as
necessary. The groundwater samples will be analyzed-for TCL VOCs, TCL SVOCs, total TAL metals,
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perchlorate, natural attenuation parameters, and water quality parameters. The soil samples will be
analyzed for TCL VOCs, TCL SVOCs, and TAL metals. A limited number of permanent wells at this site
will also be slug tested to determine the conductivity of the aquifer.

14214 Site 14 - OBDANE

Carbon disulfide and bis(2-ethylhexyl)phthalate were detected in the two groundwater samples collected
from well 14MW1S during historical site investigations. Both chemicals were detected at an estimated
concentration of 1 pg/L, which is less than the screening criteria for each chemical. Eleven metals were
detected in the unfitered OBDANE groundwater samples, and 12 metals were detected in the associated
filtered ‘groundwater samples. Excluding iron and sodium, which were not quantitatively evaluated
against screening levels, arsenic and manganese were the only two metals detected at concentrations
exceeding groundwater screening levels. Concentrations of arsenic exceeded the COPC screening level
(i.e., USEPA Region Il RBCs), and manganese concentrations exceeded the COPC screening level, the
Federal MCL, and the Connecticut remediation standard for GA/GAA groundwater protection.

The risk assessment assumed that groundwater was not used as a potable water supply, consequently
exposures to groundwater were only’ evaluated for construction workers. Noncarcinogenic risks
associated with dermal exposure to groundwater for the construction worker under both the CTE and
"RME scenarios were less than the USEPA acceptable level of 1. Estimated lifetime incremental cancer
risks for this receptor under both scenarios were also less than USEPA's éccéptable target risk range
(1E-6 to 1E-4) and the CTDEP target cancer risk (1E-5). Therefore, it was concluded that the site poses
littte risk to human health.

‘A removal action is contemplated for this site in conjunction with the remedial action at the Area A
Downstream Watercourses and OBDA site. Therefore, it is not anticipated at this time that additional soil
sampling will be necessary during the Rl. However, the existihg overburden well at the site will be
sampled during the RI. The sample will be analyzed for TCL VOCs, total TAL metals, and water quality
parameters. '

1.4.2.1.5 . Site 20 — Area A Weapons Center

' The major overburden groundwater COCs for this site were bis(2-ethylhexy)phthalate, polycyclic aromatic ’
h'ydrocarbéns (PAHs) [benzo(g,h,i)perylene, dibenzd(a,h)anthracene, and indeno(1,2,3-cd)pyrehe]. and
inorganics (antimény, arsenic, boron, chromium, lead, manganese, and thallium). Detected concentrations
~ of each of these COCs exceeded -one or more of the groundwater screening criteria (i.e., the COPC
screening level, the Federal MCL, the Connecticut MCL, and the Connecticut remediation standards for
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. GAIGAA groundvl/ater «or surface water protection). - Most of the maximum metals concentrations were
associated with groundwater samples collected from well 2WCMW3'S,- located south of the site along the
drainageway into the Area A Wetiand. The primary bedrock groundwater CQCs are chlorinated aliphatic
"hydrocarbons - (1,1,2-trichlororethane, 1,2-dichloroethane, and TCE) and ‘inorganics (antimony and
manganese). Detected concentrations of -each ‘of these COCs eXceeded one or more of the previously
listed groundwateriscreeni‘ng criteria. Monitoring well 2WMWA4D is the only bedrock-well that was installed
and sampled at this site. ' . o
The human health risk asséssment evaluated construction workers and future residents for potential
. exposures to‘groundwater. The estimated nonéarcin_ogenio. risk associated ‘with dermal contact with
' groundwater for the CTE construction worker was less than 1. Noncarcinogenic risks for the RME
construction worker and potential future residents (CTE and RME) exceeded the USEPA acceptable level
of 1.0. Manganese was the main contributor to the hazard'index for the construction worker and
manganese, thallium, and arsenic were the main contributors to the hazard index for the future resident.
incremental cancer risks were less than 1E-6 for the construction worker under both'exposure scenarios
and for the future resident (for both./dermal contact and inhalation exposure foutes) under the CTE
"scenario. The incremental cancer ri'sk’assooiated with the ingestion of groundwater for the CTE future
resident was within USEPA‘S ‘target risk range of 1E-6 to 1E-4 but exceeded the CTDEP target cancer
risk of 1E-5. However, for the RME future résident, the cumulative incremental cancer risk associated
with exposure to groundwater exceeded the"tipper limit of USEPA's target risk range (1E-4), and the .
. CTDEP ‘target cancer nsk Dibenzo(a, h)anthracene and arsenic’ were-the primary contributors to the

cancer risk for the future resrdent

The existing overburden and bedrock welis (four. total wells) at this site’will be sampled during the
Basewide Groundwater QU Rl The groundwater samples will be analyzed for TCL VOCs, TCL SVOCs,
total TAL- metals perchlorate, and water quality parameters One sample wili-also be analyzed for
dissolved TAL metals. S - , ) -

o

1422 Central Region: "

14221 Site:16 - Hospital Incinerator

. There is no existing data for tnefHospital lncinerator site. A review of records and personal interviews will
be conducted to determine where potential areas of soil and groundwater contamination, may exist. An
initial Site Investigation will -also be conducted to determine the absence or presence of soil and
grdundwater contamination. Soil borings’and temporary wells will be completed during this investigation.
The soil and -groundwater. samples collected will ,be analyzed for TC‘l. VOCs, TCL SVQCs, TCL
.pestioidesIPQB,s, TAL metals (total), and dioxins and furans. In addition, tne soil .samples will undergo
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Synthetic Precloitation Leaching Procedure (SPLP) extraction foliowed by analysis for TCL pesticides and

"TAL metals, and water quality parameters will be measured in groundwater samples. .-
\

1.4.2.3  Southern Region

~ 14231 Site 8 - Goss Cove Landfill

Numerous VOCs SVOCs, and metals were detected in groundwater samples collected from Site 8.

Maximum'’ concentratrons of a majority of the VOCs, SVOCs, and metals detected in groundwater
samples from ‘overburden wells (and, to a lesser extent, from bedrock wells) exceeded Connecticut
and/or Federal screening criteria. However, groundwater at this site is not used or expected to be used in
-the future as a drinking water source because of braokish conditions.

. The Phase |l RI HHRA for Site 8 evaluated the construction worker as a potential receptor group. The
noncarcinogenic risk associated with dermal contact with groundwater exceeded 1 for the RME scenario
PCE was the main contributor to the hazard .index for the construction worker. The carcxnogenrc rrsk
assocrated with dermal contact with groundwater under the RME (2.8E-5) exceeded the CTDEP target
..cancer risk level (1 E-5). -PCE was the major contributor to the cancer risk for the construction worker.

The existing wells at this site will be sampled to determine the extent of groundwater contammatlon The
groundwater samples will be analyzed for TCL VOCs TCL SVOCs, TCL pestlcrdes/PCBs total TAL
metals, and water quality parameters. One sample will be analyzed for dissolved TAL metals.

.1.42.32 Site 15 — Spent Acid Storage and Disposal Area

The major classes of chemicals detected in the groundwater durlng previous investigations are SVOCs
and metals. Carbon disulfide was the only VOC detected in the groundwater. Its concentration (3 pg/L) N
wasless than the COPC screening level (100 pg/L) and the Connecticut Remediation Standard for’ -
GA/GAA groundwater protection (700 pg/L). A single pestioide (heptachlor), three SVOCS, and several
metals were detected at maximum concentrations exceeding respective COPC screening levels (i.e.,
USEPA Region Il RBC), Federal or Connecticut MCLs, and/or Connecticut groundwater or surface water
protection standards. A . \

The Phase Il RI HHRA for Site 15 evaluated the future' resident and construction worker as potential
/receptor' groups. The noncarcinogenic risk associated with exposure to groundwater exceeded 1 for the
future resident under the RME scenario. Manganese was the main contributor to the hazard index for the -
future resident. The oarcinogenlc risk associated with exposure to groundwater for. the future resident
under.the RM\E scenario exceeded the USEPA target risk range (1E-6 to 1E-4) and the CTDEP target
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cancer risk level (1E-5).V Bis(2-‘etnylhexyl)phthalate{ ,1,4-dlchlorobenzen'e.A heptachlor, arsenic, and
'berylullum were the main contributors to the‘oancer risk.
‘ The ‘existing momtonng wells wnll be sampled and the resultlng groundwater samples will be analyzed to
verlfy the effectlveness of the removal action and -to- determine chemical concentrations :in the
groundwater upgradlent of the Tank Farm. The groundwater samples will be analyzed for TCL VOCs,
TCL SVOCs total TAL metals ‘and water qualrty parameters ‘ h Y

14.2.3.3 Site 18 — Solvent Storage Area (Buildirig 33) 2

There is no existing data for the Building 33 Solvent Storage Aréa site. A review of records and personal
interviews will be conducted to determine where potential areas of soil and groundwater contamination
may exist. An initial Site Investigation will also be conducted to determine the absence or presence of
soil and groundwater contamination. Soil borlngs -and temoorary wells ‘will be completed during the
investigation. The ‘soil and groundwater samples collected will be analyzed for TCL VOCs, TCL SVOCs,
TCL pesticides/PCBs, and total TAL metals; In addition, the soil samiples will undergo SPLP' extraction
foliowed by analysis for TCL pesticides and TAL metals and water quality parameters will be-measure in

groundwater samples.

1.4.2.3.4 Site 23 — Fuel Farm

" ‘Numerous VOCs, SVOCs, and m'etals"' were detected ein the groundwater at Site 23 during previous
mvestlgatlons Several VOCs, SVOCs and metals and a smgle pesticide (heptachlor) were detected at
' maximum ‘concentrations exceedlng respective COPC screenlng levels (i.e., USEPA Region Ill RBCs),
Federal or Connecticut MCLs, and/or Connecticut groundwater or surface water protection standards.

No quantitative HHRA has been'oonducted for Site 23. Additionally, data gaps have been identified
requiring installation of additional deep overburden monitoring wells. Therefore, two deep overburden
- monitoring wells“will be installed at Site 23. One well (23MWO02S)- will be installed adjacent to existing
" bedrock well 23M'w02‘o and one (23MWO04S) adjacent to-well 23MWO04D. - Existing shallow overburden
wells HNUS-2, HNUS-5, HNUS-7, HNUS-9, HNUS-11,- HNUS 13, HNUS- 14 "HNUS-17, and’HNUS-20
will also be sampled. The groundwater samples collected will be analyzed for TCL VOCs, TCL SVOCs,
"TCL pestlcrdes/PCBs total TAL metals, natural attenuation parameters, and water quallty parameters.
One sample will also be analyzed for dissolved TAL metals. -Slug tests-will also be completed in two deep
overburden and two bedrock wells to estimate bulk hydraulic conductivities.. '
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" 1424 Backgrund R S

Background conditions ‘for groundwater at the NSB-NLON have not been established.‘ To establish
background conditions, existing and new monitoring wells upgradient of existing sites will be sampled.
_.‘Srte specific background values for orgamc and inorganic compounds will be established for groundwater
in the' overburden-and bedrock at each site. The groundwater samples will be analyzed for TCL VOCs
TCL SVOCs, TCL pesticides/PCBs, total. and dissoived TAL metals, chloride, and water.qualrty
parameters. " The analytical data will also be evaluated to determine wnether basewide backgrodnd
concentrations can be establis'h‘ed. The existing and proposed background monitoring wells to be
" sampled are shown on Figure 1-15. The. following activities will occur at each site to determine
background groundwater concentrations: '

o

' .1.4.2.4.1 P'Northern Region-

Existing overburden monitoring wells 2WMW21S and 2LMW208 and existing bedrock wells 2WMW21D
4MW1S, and 2WMW22D will be sampled. An overburden monitoring well (2WMW22S) will be mstalled
and sampled adjacent to bedrock well 2WMW22D. These well locations are upgradrent of Sites 1, 2A
2B, 3, 4,‘7, 14, and 20.

i

1.4.24.2 Central ‘Region

T Existin'g‘bedrockmonitoring wells 2LMW35B and 2LMW3GB will be sampled. An overburden monitoring -
+ well (2LMW35S) will be installed and sampled upgradient of Site 16. The overburden monitoring well to
be installed upgradient of’Site_16 will only be used to determine background for. conditions for the site and

not potentiai groundwater contamination.

1.4.2.43 Southern Region .

i

Exnstrng bedrock: monrtonng weII 23MWO1D will be sampled An overburden monltormg weII (23MWO1S)
will be instalied and sampled adjacent to.bedrock well 23MW01D These well locations are upgradient of
Sites 15, 18, and 23."

. Existing overburden monitoring wells 8MW8S and HNUS-23 and existing bedrook monitoring wells
* 8MW8D and 8MW10S will be sampled. These wells are upgradient of Site 8. ‘
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15 . . RiSK ASSESSMENT

.

151 Ecolggical'RfskAssessment" A .

- Ecological risks associated with all sites excebt Sites 16, 18, and 23 were addressed in the Phase Il Rl or
subsequent mvestlgatlons (| e., Goss Cove Landﬁll) No additional ecological risk assessments will be
completed for the sites mcluded in the Phase It RI A .

‘Sites 16 and 18 are paved or covered with Bﬂuildjngs. The activities conducted at these sités are iridustrial
|n nature.‘,Softball fields and a‘”jogging track cover Site 23: ' The lawn (turf grass) at this site is routinely
mowed. The site is used regularly for military training and recreational activities. Therefore, these sites
do not provide suitable ecological habitat and these sites are not expected to impact ecological receptors

“in any n"earby' ecolo'gical habitats. - Therefore, ecoldgical risk assessments will -not be completed for these
sites. ‘ ’ '

1.5.2 Human Health Risk Assessmernt

The HHRA evaluates risksfor .potential rece'ptors under current and“future land use in the absence of
remedial action. The HHRA for the Basewide Groundwater OU RI will- be performed in accordance with
gmdance set forth in the foIIowmg documents:

e USEPA (United . States Environmental ,Prote'ction Agency), August 1997. . Exposure Factors
Handbook. EPA/600/P-95/002Fa. ‘.Ofﬁce_”of,Heal'th and Environmental Assessment, Exposure
Assessment Group. Washington, D.C. ,

-USEPA (United States Environmental Protection Agency), Region .1, June 11989. Draft Final
. Supplemental Risk Assessment\Guid"ance for the"Supe‘rfund Program. EPA/901/5-89/001. Boston,

. Massachusetts.. _ e~

USEPA (United States Environmental Protection Agency), December 1989. Risk Assessment

Guidance for Superfund - Volume | - Human Health. Evaluation Manual Lan AL Interim Final.
EPA/540/1-89/002. Office of Emergency and Remedial Response

USEPA (United .Statesr'Environrnental' F"rotection Agency), March 25, 19.91.‘ Risk Assessment
Guidance for Superfund - Volume |: Human Health Evaluation Manual - Supplemental Guidance -
“Standard Default Exposure Factors” - Interim Final. OSWER Directive 9285.6-03. Office of
Emergency and Remedial Responee. - !

At Pal .
3 . \ -
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" USEPA (United States Environmental Protection Agency), JanUafyx«;1992.‘ Dermal Exposure

Assessment: Principles and Applications. EPA/600/8-91/001B. . Office of Research and
Development. L SR :

: USEPA (United States. Enwronmental Protection Agency) May 1992 Supplemental Gmdance to

RAGS: Calculatlng the Concentration Term. OSWER Publication 9285 7- 081

" USEPA (Uﬁited States Environmental” Protection Agency), Region |, August 1994c; August 1995b;; .
. November 1996c. - Risk Updates, Numbers2, 3, and 4. Waste Management Division, Boston,

-Massachusetts.

H

USEPA (United :Sta'tes,Environmental Protection Agency), January 1998. Risk . Assessment

Guidance for Superfund - Volume | - Human Health Evaluation Manual (Part D, Standardized'

Planning, Reporting, and Review of Superfund Risk Assessment) - Interim. EPA 540-R-97-033.
Office of Solid Waste and Emergency and Response 9285.7-01D. '

USEPA (United States Environmental Protection Agency), November -1998.  Risk Assessment
Guidance for Superfund Volume I-Human Health Evaluation Manual-Supplemental Guidance-Dermal

Risk Assessment Interim Guidance. Office of Emergency and Remedial Response.

. CTDEP ‘(Connecticut Department of Envuronmental Protectlon) January’ 1996, Remediation

.Standard Regulations. "Bureau of Water Management,’ Permitting, Enforcement and Remeduatlon

Divisipn, Hartford, Connecticut.

Many of the sites to be investigated during the Basewide Groundwater OU-RI have undergone’ extensive

: study during the Phase | and Il RIs. However, groundwater at NSB-NLON sites included in. the Rl has not

been thoroughly charactenzed For the Basewide Groundwater OU RI, only environmental media that

. may contribute to groundwater contammatuon will undergo further study. Table 1-2 summarizes the risk

assessmient approach” for each site and media to be investigated. This table. also lists decision

* documents that have been issued as a result of previous investigations.

as follows:

-

- A risk assessment provides the framework for developing risk information neces\sary fo assist in
. developing. potential remedial alternatives for a site. A baseline HHRA consists of five major 'components;,

“

‘Data evaluation (identification of COCs) SRS R
* Exposure assessment
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e Toxicity assessment
e Risk characterization

e Uncertainty analysis

To assess potential public health risks, four major aspects of chemical contamination and exposure must

be considered: (1) contaminants with toxic cnaracteristics must be found in environmental media; (2) the
contaminants must be released by elther natural processes or by human action; (3) potential exposure

points must exist; and (4) human receptors must be present at the point of exposure. Risk is a function of
both toxicity and exposure. [f any one of the requirements listed above are absent for a specific site, the .
exposure route is regarded as incomplete and no potential risks will be considered for human receptors.

The risk assessment for the Basewide Groundwater OU RI will estimate the potential for human heaith

risk at each of the individual IR Program sites, although several sites wrlI be calculated together (i.e, 'one

set of risks WI|| be calculated) because of their proxrmlty to each other. ' o

The data evaluation section below addresses the selection of COCs. Both current and historical data will
be considered in developing a list of COCs for each medium. In turn, these COCs will 'be used to
evaluate potential human health risks. A generio discussion of the data evaiuation process is contained
in Section 1.5.2.1. o ’ .

The toxicity assessment presents the available human health criteria for all the selected COCs.
Quantitative toxicity indices are presented when they are available. Enforceable standards such as
MCLs, regulatory guidelines such as Ambient Water Qua‘llty Criteria (AWQC) and Health Advisories, and
dose -response parameters such as Reference Doses (RfDs) and Cancer Slope Factors (CSFs) are
R presented for each COC. B '
The exposure assessment section ldentlﬁes potentral human exposure pathways at the source areas
under consideration.. Exposure routes are identified based-on information such as source area chemical
concentrations, chemical release mechanisms, patterns of human activity, and other pertinent information
to develop conceptual site models for each type of source. One overall set-of exposure routes has been
developed for the Basewide Groundwater OU Rl, but not all routes are applicable to all sites.
Section 1.5.2.2 presents ‘the equations and relevant input parameters for estimating chemical intakes.
The site-specific risk assessments will present only those routes relevant to each site. .

The risk characterization section (Section 1.5.2.3) describes how the estimated intakes will be combined

with the toxicity information to estimate risks. General uncertainties associated with the risk assessment
process are discussed qualitatively in Section 1.5.2.4.
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1.5.2.1 Data Evaluation

Data evaluation is a site-specific task that uses a variety of information to dete;'mine which of ihe detected
chemicals at a site are most likely to present a risk to potential receptors. The end result of this
qualitative selection process is a list of COCs and reoresentative exposure point concentrations for each
medium. The methodology that will be used to identify COCs for the Basewide Groundwater OU RI
Report is discussed in Section 1.5.2.1.1. ;l'he methodologies that will be‘ used to determine exposure .
poiht concentrations for the selected COCs are discussed in Section 1.56.2.1.2.

1.5.2.1.1 Selectiuon of Chemicals of Concern ‘ N

: Cobs‘ for the baseline HHRA Qvil'l be limited to those chemic‘:els'that‘ exceed a selection criterion. For the
upcoroing risk assessment, Federal and state risk-based and health-based criteria will be used. to reduce
the number of chemicals and exposure foutes considered in a ﬁek assessment. The premise of this
'screenir_mg step is that risk is typically dominated by a few chemicals and that, although dozens may
actually be detected, many chel"nicals may contribute minimally to fﬁe total risk. The purpose of using
Federal and state criteria is to satisfy the potential concerns of each regulator'y agency because similar
Federal and state criteria ’may not oe developed using the same methodologies and exposure

assumptions.

Maximuro detected concentraiioos .(in a single sample) at each sife and in each mediurﬁ will be compared
to the risk-based and health-based screening criteria. If the maximum concentration exceeds any of the
screening criteria, that chemicaliwi!l be retained as a COC for all exposure routes, involviog that medium.
For example, if barium is a COC for soil, this chemical would be evaluated as a COC for both ingestion
and dermal soil exposure routes. |f none of the chemicals detected in a medium exceed a criterion, that
medium will be dropped from further consideration and ghe potential risks associated with :exposure to
that medium will be regarded as relatively vir‘usigniﬁcant. '

In general, all available, validated data from historical investigations and any new data collected during
the Basewide Groundwater OU RI sampling effort will be'used to identify COCs for a site. Field screening
data, unvalidated data, and enalytica| results qualified as rejected, R; during the data validation process
will not be considered because of their potential unreliability. For soil, the COC sel,ection process will not
. use data obtained from historical sampling locations that have since been excavafed, soil collected from
depths greater than 10 feet below ground surface (bgs) (the maximum, assumed depth for potential
human exposure during excavation and construction), and composite soil samples.

Essentially, two types of COCs may be identified: direct exposure COCs and additional COCs based on
‘potential contaminant migration tendencies. Direct exposure COCs are those chemicals detected at
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maximum concentrations in excess of criteria deveioped for the protection of direct human contact with a

medium (e.g., risk-based USEPA Region lil COC screening levels for soil and tap water ingestion). When

necessary, other health-based criteria (e.g., Connecticut poliutant mobility critena) will be used to identify
additional COCs based on likely contaminant migration pathways. '

Although both direct exposure and additional COCs will be identified in the risk assessment, quantitative,
numerical risk estimates will be developed for direct exposure COCs only. Additional COCs based only
on potential contaminant migration -tendencies are not expected to contribute significantly to the direct
exposure pathways selected for quantitatiVe evaluation in the risk assessment; therefore, these chemicals
will not be included in the numerical risk estimates. sThg elimination of these chemicals is not e);pected to
adversely impact the results of the risk assessment. Additional COCs will be addressed qualitatively and
will.be considered when developing: recommendations and conclusions for each site (i.e., migration
concerns will be used to identify whether additional sampling, groundwater modeling, or remediation is

warranted).

The remainder of this séction discusses the criteria used for COC selection on a2 medium-specific basis.
Copies of all current screening criteria are contained in Appendix E of this WP.

Soil

COCs will be selected for surface soil (soil from depths of 0 to 2 feet bgs) and “all soil.” The “all soil’
category refers to soil samples collected from depths of 0 to 10 feet bgs and is used to account for soil to
which a construction worker and future resident may be exposed. If a chemical is identified as a COC for
surface soil, it is automatically retained as a COC for “all soil.” If a compound is found in the subsurface
soil at a concentration in excess ofa screening criteria, it is retained as a COC for the “all soil” category

only.
{

¢

The following screening criteria will be used to identify COCs for direct exposure:

USEPA Region Ill coc Screening Levels for Residential Soil Ingestion. Although current and likely
- future land use at NSB-NLON is strictly .industrial, risk-based concentrations for soil ingestion for
residential land use will Be used as a conservative approach. These values are developed using the
current USEPA Region Il Risk-Based Concentration (RBC) Table (USEPA, 19899b), which identifies
concentrations -of potential concern for nearly 600 chemicals in various media (air, drinking water, fish
tissue, and soil) using certain RME default assumptions. The residential soil ingestion values are
calculated by assuming:that a receptor is exposed to soil for 350 days per year for a 30-year exposure
period. For carcinogenic chemicals, the values used for COC screening will be based on a 1E-6 target
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incremental lifetime cancer risk and incorporate age-adjusted factors for small ‘children and adults. The

criteria for noncarcinogenic chemicals will be based on a target HQ of 0.1, which is one-tenth of the

suggested cumuiative target noncarcinogenic risk for a potential receptor, and exposure defauits for émall

children. The estimation of cumulative target noncarcinogenic risks is described in greater detail in
Section 1.5.2.4. ‘ |

C nnecticut Direct Exposure Criteria (Residential and Industrial). Connecticut direct exposure
criteria under residential land use will also be used for COC screening. The Connecticut direct exposure
criteria are calculated using methodologies similar to those used to develop the USEPA Region lil COC
Screening Levels for soil ingestion. However, RME default assumptions used by the state are slightly
different than those dsed' by USEPA Region.lll (i.e., the state assumes that a residential receptor will be
exposed to soil at a frequency of 365 days per year, whereas USEPA assumes a 350-day yearly
exposure). The standards for carcinogenic chemicals are based on a 1E-6 target incremental lifetime
cancer risk. The standards for noncarcinogenic chemicals are based on a target HQ of 1. The State of
Connecticut has not developed direct exposure criteria for all chemicals positively detected at
NSB-NLON. For those chemicals lacking adopted direct exposure criteria, TtNUS calculated direct
exposure criteria during previous phases of investigation at NSB-NLON (B&RE, 1997e and TtNUS,
1998b) using the methodologies outlined in the Connecticut Remedial Standard Regulations guidance
(CTDEP, 1996). These previously calculated values were submitted to the state for review and have
been revised based on comments received from the state (B&RE, 1998b and TtNUS, 1999f).

In order to identify additional COCs based on potential contaminant migrétion tendencies, various
~screening criteria will be used to evaluate shallow soil and “all soil" (soil collected from depths of 0 to
10 feet bgs). The criteria.are discussed below.

. USEPA Generic Soil Screening Levels (SSLs) for Transfers from Soil to Air (Inhalation) and

Migration to Groundwatér. USEPA Generic SSLs (USEPA, 1996a) for direct inhalation will be used to

evaluate chemicals that may volatilize from soil, as well as contaminated particulates that may be present

in air (fugitive dust) as a result of particulate entrainment from soil. Because of the shallow depth to.‘
groundwater at NSB-NLON, the SSLs associated with a dil\ution and attenuation factor of 20 will be used

to identify COCs. Both the inhalation and migration to groundwater SSLs are calculated using default,

residential land use exposure factors, infinite source models, and conservative default assumptibns for
source delineation. Therefore, these values are conservative and are designed to be protective against
potential exposure at most sites. USEPA has calculated generic SSLs for approximately 110 organic and

inorganic chemicals. SSLs for carcinogenic chemicals are based on a 1E-6 target incremental lifetime
cancer risk. For noncarcinogenic chemicals, the SSLs are based on a target HQ of 1.
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. Connecticut Pollutant. M oilit'y Crit ria (GB Classified :Ar a): The state has developed poliutant
mobility criteria for GA/GAAv(drinking watef source) and,GB (non-drinking water source) classified areas.
Because the NSB-NLON is claséiﬂod by the staté' as-a GB area, Connecticut pollutant mobility criteria for
GB classiﬁed areas will be used to identify COCs. For most organic chemicals, pollutant mobility criteria
are calculated using methodologies similar to ihose used to devélop the USEPA. generic SSLs for
migration to groundwater. Howevef, the actual models and RME default éssumptions used by the state
ére different than those used by USEPA Région ill. The standards for oarcinogenic chemicals are based
on a 1E-6 target incremental lifetime, canc'er:.,,riAsk. The standards for noncarcinogenic .chemicals are
based on a target'HQ of 1.; it should be noted that the pollutant mobility criteria for inorganics, pesticides,
and PCBs apply to SPLP -or TCLP analytical results only. As mentioned previously, for those chemicals
lacking adopted poliutant mobility criteria, TtNUS caiculated alternative criteria during previous phases of
investigation. at NSB-NLQN (B&RE, 1997e and ‘TtNUS, 1998b) using ,tihe methodologies outlined in the
Connecticut Remediation ~S'téndardeegulation guidance (CTDEP, 1996).. These previously calculated
values were-submitted to the state for review-and havé been revised based on comments received from
the state (B&RE, 1998b and TtNUS.1999f).- =~ . ' Do ,' S

Connecticut Soil Vapor Volatilization».é}iteria} Connecticut soil vapor volatilization criteria are for sites .
known to be contaminated with VOCs and where the groundwater depth is within 15 feet of the ground
surface or-a building. Soil ‘vaoOr volatilization criteria are calculated using methodology described in
American Society for Testing and Materials (ASTM) E1739-95 Standard Guide for Risk-Based Corrective
Action Applied at Petroleum Release- Sites (1995). ’ USEPA does not currently have guidance for the

calculation nor has it promulgated corresponding screening criteria.

Background. As per USEPA Region |.guidance (USEPA; 1985b), backgro‘und concentrations developed
by Atlantic for chemicals in soil will be presented in the Basewide Groundwater OU RI report but will not

‘be used to-eliminate COCs. All COCs for soil that are considered to be attributable to natural,
background soil conditions wm be' addressed in the risk assessment to provide a complete
. characterization of potential risk.  However, a discussion of- site data in comparison to the established
background levels will be pro,vidéd in each site-specific section of the risk assessment. it should be noted
that background concentrations will be considered when developing: recommendations and .conclusions
for each site (i.e{.. identifying whether additional safnpling, groundwater modeling, or remediation is

warranted). .

Sediment

Analytical results for sediment samples collected from Site 2B — Area A Wetland and Site' 16 — Hospital
Incinerator, will be evaluated 'collectivgly with analytica‘l results for soil samples .collected from each of
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‘these sites. Therefore, the information provided for soil also applies to sediment samples collected from
- these sites. Analytical results for sediment samples will not be ev_alueted for any of the other:sites
. because sediment contamination at these sites is not expected to have an impact on the associated site
_ " groundwater.

, Greundwater

- * o [ -

)

"COCs for groundwater will-be selected using analytical data for unfiltered ‘and filtered samples,‘ If an
inorganic chemical is detected in both the filtered and unfiltered groundwater samples at concentrations in
excess of screening criteria; tlje chemical will be identified as a COC for both sample matrices. However,
to be conservative, only data for unfiltered ‘sa'mpled will be used:in the quantitative risk assessment
because' the concentration of a chemical in the unfiltered ‘sample matrix includes the chemical
concentration a;sociafed with the dissolved sample matrix and any susbended particulates. If a chemical

* ' is detected in'the filtered sample matrix, but not in the unfiltered sample matrix, or if a'chemical is preseﬁt .

in the filtered sample matrix at a eencentration of concern, but not in the unfiltered sample matrix, this

chemical will be identified as a COC for the filtered sample matrix only. In this instance, the filtered
sampleresulte will'be used §n the quantitative risk assessment.

COCs for direct exposure to grouﬁdwater will be identified using t_he following screening criteria:

USEPA “Region’ IIf COC Screening ‘Le\?els for Tap Water Ingestion.- Although groundwater at
NSB-NLON i's not currently used as a drinking water supply and is not expected to be used as such in the
future because of industrial land use and saline groundwater conditions, RBCs for tap water ingestion will
be used to conservatively identify COCs.* The USEPA Region Il criteria are calculated using -an age-
adjusted exposure equation, which assumes that a receptor uses groundwater for household purposes et
a frequency of 350 days per year for 30-year exposure period. The screening values for tap water
ingestion, which incorporate exposure via inhalation of volatiles, will be developed using the USEPA
Region lil RBC ATavbIe. (USEPA, 1999b). For carcinogenic chemicals, the values used for COC screening
will be based on a 1E-6 target incremental lifetime cancer risk. “The criteria for noncarcinogehic chemical§
are based on a target HQ of 0.1, R S

Connecticut Groundwater Protection Criteria (GA/GAA). Connecticut groundwate'r protection criteria
are applicable to GA/GAA-classified areas (drinking water source areas) only. Although all of the
groundwater included in the Basewide Groundwater OU RI at NSB-NLON is within a GB-classified area
(a non-drinking water source area), the groundwater protection criteria for GA/GAA-classified areas wiil
" be used-for informational purposes and as a conservative approach for COC ‘selection. Groundwater
protection criteria for GA/GAA-classified areas are calculated using\"rdéthogologies similar to those used
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to develop the USEPA ‘Region il COC screening levels for tap water inges‘iion. However, the exposure
equation and RME default assumptions employed b)) the state are slightly different than those advocated
by USEPA Region lll (a receptor is assumed to be exposed to groundwater at a frequency of 365-days-
per-year, instead of USEPA's 350-days-per-year age-adjusted exposure scenario). The standards for
carcinogenic chemicals are based on a 1E-6 target.incremental lifetime cancer risk. The standards for
noncarcinogenic chemicals are based on a target HQ of 1. As mentioned previously, for chemicals .
lacking adopted groundwater protection criteria, TtNUS will calculate groundwater protection criteria or
will use values calculated during previous investigations at NSB-NLON (B&RE, 1997e and ‘TtNUS,
1998b) using the methodologies outiined in the Remediation Standard Regulations (RSR) gUidance‘
(CTDEP, 1996).. These previously calculated values have been submitted to the sta‘t'e for review and
have been revised based on comments received from the state (B&RE, 1998b and TtNUS, 1999f). -

Federal and State Maximum Contamina}xf Levels (MCLs). .Federal MCLé are standards promulgated
under the Safe Drinking'Watér Act (USEPA, 1996b) and are designed to protect human health (direct
ingestion). State MCLs have been promulgated under guidance for Cpnneéticut agencies (Title 19,
Health and Safety, the Public Code of the State of Connecticut, Chapter Il, Environmental Health). Both
Federal and state MCLs are based on laboratory or epidemioiogical studies and apply to drinking water
- supplies. They are designéd in @ manner similar to the USEPA Region Ill RBCs (prevent human health
effects associated with lifetime exposure of an average adult who consumes 2 liters of water per day).
However, MCLs also reflect the technical feasibility of removifig the contaminant from water. Although
MCLs are typically enforceable standards for groundwater, these standards are not strictly applicable to
groundwater at NSB-NLON because groundwéter at the site is not currently »used as a drinking water
supply nor is it expected to be used as such in the future. It should aiso be noted that primary MCLs and
secondary MCLs, based on aesthetic drinking water. qualities. (color, odor, taste, etc.), will be used to
identify COCs. oy
Cor;necticut Surface Water Protection Criteria. Because groundwater at the sites that will be
addressed during the upcoming RI discharge to nearby surface water bodies and/or ultimately to the
Thames River, screening criteria protective of surface water will be used to identify COCs associated with
potential contaminant migration pathways. The CTDEP surface water protection criteria are calculated
using the lower. of the human health .criteria or the freshwater aquatic life criteria for a chemical and
dilution factors based on the nature of the chemical (CTDEP, January 1996). However, because the
"Thames River is a marine ecosystem and not a freshwater ecosystem, CTDEP surface water remediation
standards based on freshwater aquatic life criteria are not directly applicable for COC screening.

" 059904/P (WP) . 1-53 . CTO 0312



Rev. 1
June 1999

C nnecticut Gr undwater V latilization Criteria. Connecticut groundwater volatilization criteria are for
sites that are known to be contaminated with VOCs and where the groundwater depth is within 15 feet of
the ground surface or a building. Groundwater volatilization criteria are calculated using methodology
described in ASTM E1739-95 Standard Guide for Risk-Based Corrective Action Applied at Petroleum
Release Sites (1995). USEPA has not promulgated corresponding screening criteria for this type of
evaluation. As mentioned previously, for chemicals lacking adopted groundwater protection criteria,
TtNUS will calculate groundwater volatilization criteria using the methodologies outiined in the RSR,
guidance (CTDEP, 1996) or will use vaiues caicuiated during previous investigations at NSB-NLON
(B&RE, 19§7e and TtNUS, 1998b). These previously calculated values have been submitted to the state
for review and have been revised based on-.comments received from the state (B&RE, 1998b and TtNUS
1999f). '

Background. As per Connecticut guidance, background values will be developed for each site to be
investigated duringl the Basewide Groundwater OU RI. However, as per USEPA Region | guidance
(USEPA, 1995b), these newly developed background values will not be used to eliminate COCs. All
COCs for groundwater that are considered to be attributable to natural, background groundwater
conditions will be addressed in the risk assessment to provide a complete characterization of potential
risk. However, each site-specific section of the risk assessment will discuss site data in comparison to
the established background levels. It should be noted that background concentrations will be considered
when developing recommendations and conclusions for each site (i.e., identifying whether additional
sampling, groundwater modeling, orrremediation is warranted). ‘

It should be noted that Federal maximum contaminant level goals (MCLGs)l and Federal AWQCs are
other health-based standards, but these criteria will not be used in the baseline HHRA to identify
groundwater COCs. These criteria will not be used because they are very similar to the risk-based and
health-based criteria discussed in the previous paragraphs. ’ ‘ '

Surface Water

Analytical resuits for surface water samples collected from Site 2B will be qualitatively evaluated.
Contamination in surface waters at this site may impact the associated site groundwater. Analytical
results for filtered and unfiltered surface water samples will be screened independently to account for
suspended sediments. The screening criteria described for groundwater will also be used for COC
selection for surface water. This approach results in a conservative list of COCs because surface water is
not used as a drinking water supply.
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No new surface water data will be coliected during the Basewide Groundwater QU RI. A quantitative risk
assessment using all historical data and baséd-on»dirept exposure to surface water was conducted during
the Phase Il RI. : '

1.5.2.1.2 Exposure Point Concentrations

According to USEPA Regional guidance, risk assessments are conducted using an exposure point
concentration for each COC (except when assessing exposure to groundwater, where the maximum
detected concentration and the average plume concentration are used as exposure point concentrations).
The exposure point concentration will be defined as the 95Jpercent UCL and will be calculated using the
latest USEPA risk assessment guidance (USEPA, 1992c). A value of one-half the detection limit will be
substituted for nondetected values in the calculation. At the direction of USEPA, because of potential
problems with sample heterogeneity, the maximum detected concentration reported for field duplicate pair
samples will be used in the calculation for soil and sediment matrices. The average for the duplicate pair

will be employed for aqueous matrices.

For sample sets consisting of less than 10 samples, the maximum and average concentrations will be
used as the exposure point concentrations because the UCL does not provide a good estimation of the
upper bound of the mean concentration for these small data sets (USEPA, 1992d). For larger sample
sets, the methodology to be used depends on the distribution of the sample set. For this risk
assessment, the distribution will be determined using ihe'Shapiro-V\ﬁlk W-Test (Gilbert, 1987). |f the -
results of this test are incénciusive and the distribution is regarded as undefined, maximum and average

detections will be used as exposure point concentrations for the RME and CTE, reépectively.

For normally distributed data, the calculation of the exposure point concentration (UCL) is a two-step
process. First, the standard deviation of the sample set must be determined, as follows:

— L2
s = {Z(x. -AX)Z}
(n-1)

where:

standard deviation
. individual sample value

3 X o
n

.-= . number of samples
mean sample vaiue

i
n
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- The one-sided UCL on the mean will be then calculated as follows:

UCL = X+ t(n1—8,2) _<
where: UCL = 95 percent UCL of the mean
X = arithmetic average
t = one-sided t distribution factor (toss)
s = . standard deviation '
n = number of samples (

For Iog-.normally distributed data sets, the exposure point concentration will' be calculated using the
following equation: . .

.- ’ —_ Hs '
UCL = ex X+0.52+—]
| p( s (n-1)"2

where: ~, UCL- = 95 percent UCL of the mean

exp = constant (base of the natural log, e)

X .= mean of the transformed data .
s = standard deviation of the transformed data

H o = H-statistic (from Gilbert, 1987; Hogs)

n = number of samples

This equation uses individual sample results that have been transformed by taking their natural logarithm.

As mentioned previously, average and maximum plume concentrations will generally be used as the
exposure point concentrations for assessing risks associated with groundwater exposure (EPA Region |, -
1994). Because of the multiple rounds of groundwater sampling that have been perférmed at some of the
‘sites investigated, the first step in developing exposure point concentrations for this medium will be to
determiné an average chemical concentration ‘for each well (using one-half the detection limit for
nondetected results). The maximum plume concentration will then be defined as the highest average in a
single well. The average of all the well-specific averages will be considered to represent the average
plume concentration. It should be noted that the maximum detected concentration in a single
groundwater sample will be used as the exposure point concentration if the calculated average or
maximum plume concentration exceeds the maximum detection in a single sample.
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15.2.2  Toxicity ‘Assessment

The toxrcrty assessment for the COCs examrnes rnformatlon concernlng the potentral human health
effects of .exposure to COCs The goal of the toxrcrty assessment rs to provide, for each COC, a
- quantitative estimate of the relatronshrp between the magmtude and type of exposure and the seventy or
probability of human health effects. The toxicity values that wrll be presented in this sectron of the risk
. assessment will be rntegrated wrth the exposure assessrnent (Sectlon 1. 523) to characterrze the

potentral for adverse health effects (Sectron 1. 5 2. 4)

The toxrcologrcal evaluatron mvolves a crrtrcal revnew and mterpretatron of toxrcrty data from
eprdemrologrcal clmrcal anrmal and in vrtro studies. Thrs review of the data rdeally determmes both the
nature of the heaith effects assocrated with a particular chemical and the probabrlrty that a grven quantity
of a chemical. could result:in the referenced effect. This analysrs defines the relatronshrp between the

.dose received and the incidence of an adverse effect for the COCs.

The entire toxrcologrcal database rs used to guide the derivation of CSFs for carcrnogenrc effects and
RfDs for noncarcinogenic effects These data may include epldemrologrcal studnes long-term animal
bicassays, short-term tests, and evaluations of ‘molecular structure Data from these sources are
reviewed to determine if a chemical is likely to be toxic to humans. Because of the lack of avarlable)
. human studies, however, most toxicity data used to derive CSFs and RfDs comes from animal studies.

For noncarcinogenic ‘effect's, the most appropriate animal model (the species .m‘osrt biologically similar to
the human) is identif ed. Pharmacokinetic data often ‘enter into this determination in the Vabsence of
sufficient data to identify the most appropriate anrmal model, the most sensrtlve species is chosen. The
RfD is generally derived from the most comprehensrve toxicology study that characterizes the
dose-response relatronshrp for the critical effect of the chemical. Preference is given to studies using the
exposure route of concern; in the absence of such data, however, an RfD for one route of exposure may
be extrapolated from data from a study that used a drfferent route of exposure Such extrapolatlon must
take into account pharmacoklnetrc and toxrcologrcal dlfferences between the routes of exposure.
Uncertarnty factors are applied to the highest no-observed-adverse-effect-level (NOAEL) to adjust for
mter- and rntraspecres varratron deﬁcrencres in the toxrcologrcal database and use of subchronrc rather
than chronic animal studies. Addrtlonal uncertamty factors may be applred to estimate a NOAEL from a
lowest-observed-adverse-effect-level (LOAEL) if the key study failed to determrne a NOAEL. When °
. chemical- specrﬂc data are not sufﬁcrent an RfD may be denved from data for a chemrcal with structural

<o £l

and toxrcologlcsrmrlanty e T . o
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CSFs for known or probably human carcinogens are generally derived from positive cancer studies that
g adequately identify the target organ in the test animal data and characterize the dose-response
relationship. CSFs are derived for possible human carcrnogens for which the data are sufficient, but are
not derived for chemicals with little or no carcmogenlcny data or for chemicals shown to be
noncarcmogens No consideration is given to smlarity in the animal and human target organs, because
a chemicai capable of mducmg cancer. in -any ammal tissue |s consldered potentially carcmogenic to
humans. Preference is given to studies using the route of exposure of concern in Wthh normal
physrologic function was not impaired, and in which exposure occurred during most of the ammals

' ||fet|me Exposure and pharmacoklnetlc considerations are used to estimate equrvalent human doses for

. computation of the. CSF. When a number of studies of similar quality are available, the data may be
. : comblned in the derivation of the CSF ‘ ‘ '

‘ ) - | |
1 Toxicological profiles for each of the CGCs will be'presented in an'ap‘pendix to “the Basewidé
Groundwater OU RIi. Each profile will summanze the available literature on carcrnogemc and
noncarcmogemc effects assoc1ated W|th human exposure to the chemrcal

15221 Carcinogenic Effects

The toxicity inforn'iation considered in the assessment of potential carcinog'enic risks includes a weight-of-
evidence cIassrf cation and a slope factor. The weight- of-evidence classification gualitatively describes
'the |Ike|lh00d that a chemical is a human carcmogen and is based on an evaluation of the available data .
from human and animal studies A chemlcal may be placed in one of three groups |n USEPA's
classifi cation system to denote its potentlal for carcrnogemc effects

. Group’A‘ known human carcinogen
) Group B1 or B2 - probable human carcmogen

. . GroupC possrble human carcinogen

‘Chemicals that cannot be classnﬁed as a human carcmogen because of a iack of data are placed in
. Group D and those for WhICh there |s evudence of noncarcrnogenlcny in humans are placed in Group E.

The CSF IS the toxmrty value used to quantltatlvely express the carcmogemc hazard of cancer-causmg
chemicals. It is defined as the upperbound estimate of the probablllty of cancer mcidence per unit dose ’
‘averaged over a lifetime. Slope factors are derived from studies of carcmogenicuty in humans and
laboratory animals and are typically calculated for compounds .in Groups A, B1, and B2, although some
‘ Group C carcinogens also have slope factors and some B2-carcinogens have none (e.g., lead). Slope
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factors are specific to a chemical and route of exposure and are expressed-in units of (mg/kg/day)™’ for

both oral and inhalation routes. Inhalation cancer toxicity values are usually. expressed as inhalation unit

_ risks in units of reciprocal pg/m3 [1/(pg/m*)]. Because cancer risk characterization requires an esfimate of

reciprocal dose in units of 1/(mg/kg/day), the inhalation unit risk must be converted to the mathematical

equivalent of an inhalation CSF, or risk per unit dose (mg/kg/day). This is done by assuming that humans

weigh 70 kg and inhale 20 m? of air per day [i.e., the inhalation unit risk (1/pg/m3) is divided by 20 m’,

multiplied by 70 kg, and multiplied by 1,000 ug/mg to. yleld the mathematical equwalent of an inhalation
slope factor (1/mg/kg/day)].

USEPA's Integrated Risk Information System (IRIS) database will be consulted as the primary source for
CSF values and RfDs. USEPA intends that IRIS supérsede all other sources of toxicity information for risk
assessment. If values are not available in IRIS, the annual Health Effects Assessment Summary Tables
(HEAST) will be consuited, as well as the current USEPA Region Il Risk-Based Concentration Table
\(USEPA, 1999b). If no criteria are available from any of these sources, risks will not be quantified for
these chemicals.and potential exposures will be addressed in the uncertainty section of the risk

assessment.

CSFs exist for several (but not all) Class C compo‘unds. These compounds typically exhibit inadequate
evidence -of carcinogenicity in humans and limited evidence in animals. For this HHRA, Class C
compounds will be evaluated quantitatively as class A/B1/B2 compounds, but the risks associated with
exposure to Class C compounds will be discussed separately if these chemlcals are major risk drivers,
undersconng the uncertamty associated with these estimations.

Dermal CSFs will be derived from the corresponding oral values. In the derivation of a dermal CSF, the
oral CSF will be divided by the gastrointestinal absorption efficiency to determine a CSF based on an
absorbed dose rather than an administered dose. The oral CSF will be 'divided by the absorption
efficiency because CSFs are to be expressed as reciprocal doses. If no absorption rate is available in the
literature, no adjustment will be made.

Risk estimates for PAHs have, in the past, ass,ume‘d that all carcinogenic PAHs have a potency equal to
that for benzo(a)pyrene. While benzo(a)pyrene was well studied, other Class B2 PAHs had insufficient
data -with. which to calculate a CSF. USEPA has 4pub|is'hed provisional guidance to assess PAHs
(USEPA, 1993). Estimated orders of potential potency (rather than a toxicity-eq'uivalence factor or TEF)
were developed based on skin painting tests and are rounded to one significant figure (based on an order
of magniiude). The values are based on a compar_able endpoint (complete carcinogenesis after repeated
exposure to mouse skin). The quality of the data ddes not: suppbrt,any greater precision. The orders of
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potential potency to be used in this health risk assessment are presented in Table 1-3 and are thoée
proposed for use by USEPA Region | (USEPA, 1994c). '

USEPA has determined that the CSF for benzo(a)pyrene is 7.3 (mg/kg/day)” and that no acceptable
inhalation unit risk factor exists for this compound. Therefore, the guidance is applicable only to oral |
exposure. There is "no basis for judgment that benzo(a)pyrene or other PAHs will be equipotent by oral
and inhalation routes" (USEPA, 1993). The effects of particulates and cocarcinogens on benzo(a)pyrene
effects in the lungs have not been addressed, thereby preventing establishment of an inhalation potency
for benzo(a)pyrene and relative potencies for other PAHs.

1.5.2.2.2 Noncarcinogenic Effects

Fbr noncarcinogens, it is assumed that there exists a dose below which no adverse health effects will be
seen. Below this "threshold" dose, exposure to a chemical can be tolerated without adverse éffects. For
noncarcinogens, a range of exposure exists that can be tolerated. Toxic effects are manifested only
“when physiologic protective mechanisms are overcome by exposures to a chemical above its threshold
level. Maternal and developmental endpoints are considered systemic toxicity.

The potential for noncarcinogenic health effects resulting from exposure to chemicals is assessed by
comparing an exposure estimate (intake or dose) to a RfD. The RfD is expressed in units of mg/kg/day.
and represents a daily intake of contaminant per kilogram of body weight that is not sufficient to cause the
threshold effect of concern. An RfD is specific to the chemical, the route of exposure, and the Huration
over which the exposure occurs. Separate RfDs are presented for ingestion and inhalation pathways. In
particular, Reference Concentrations (RfCs) in units of mg/m® are typically presented for the inhalation
pathway. Because characterization of noncarcinogenic effects requires a dose estimate in units of
mg/kg/day, the inhalation RfC must be converted to an inhalation RfD. The conversion is performed by
assuming that humans weigh 70 kg and inhale 20 m® of air per day [i.e., the inhalation RfC (mg/m® ) is
multlplled by 20 malday and divided by 70 kg to yield an inhalation RfD (mglkg/day)]

To derive a RfD, USEPA réviews all relevant human and animal studies for each 'compound and selects
the study (or studies) pertinent to the derivation of the specific RfD. Each study is evaluated to determine
the NOAEL or, if the data are inadequate for such a determination, the LOAEL. The NOAEL corresponds
" to the dose (in mg/kg/day) that can be administered over a lifetime without inducing observable adverse
effects. The LOAEL cofresponds to the lowest daily dose that induces an observable adverse effect.
* The toxic effect characterized by the LOAEL is referred to as the “critical effect." To derive an RfD, the
NOAEL (or LOAEL) is divided by uncertainty factors to ensure that the RfD will be protective of human-
health. Uncertainty factors are applied to account for extrapolation of data from laboratory animals to
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humans (interspecies extrapolation), variation in human sensitivity to the toxic effects of a compound

(intraspecies differences), derivation of a chronic RfD based on a subchronic study, of derivation of an

RfD from the LOAEL rather than the NOAEL. iIn addition to these uncertainty factors, modifying factors

between 1 and 10 may be applied to reflect additional qualitative considerations in evaluating the data.
For most compounds, the modifying factor is 1.

A dermal RfD will be developed by multiplying the oral RfD by the gastrointestihal tract absorption factor.
The resulting dermal RfD, based on an absorbed dose, will be uséd,to evaluate the dermal (unabsorbed)
dose calculated by the dermal exposure algorithmé. Table 1-4 lists the gastrdintestinal absorption factors
. from USEPA guidance (USEPA, 1998c).. . '

USEPA's IRIS database will be consulted as the primary source for RfD values. USEPA intends that IRIS
supersede all other sourc‘eé of toxicity information for risk assessment. If values are not available in IRIS,
the annual HEAST will be consulted, as well as the current USEPA Region lll RBC table (USEPA,
1999b). If no CSF is available from any of these sources, carcinogenic risks will not be quantified, and
potential exposures will be addressed in the uncertainty section of the risk assessment.

The primary source for obtaining RFD values is the IRIS database, followed by other USEPA sources
described for the carcinogens. When developing noncarcinogenic risk estimates, it is important to note
the primary target organs affected by a particular chemical. This information may be used in the Risk
Characterization section to segregate risks by target organ effects, uniess the Hl is below unity. -

1.5.23 Exposure Assessment

The exposure assessment defines and evaluates the exposures expenenced by a receptor population.
To have an exposure, several factors must be present. Flrst there must be a source of contammatlon
Second, there must be a mechanism through which a receptor can come into contact with the
contaminants in that medlum Third, there must actually (or potentlally) be a receptor present at the point
of contact, and fourth, there must be an exposure route at the point of contact. .

The exposure assessment presented consists of several sections that characterize the physical site
setting and the receptors of concern, identify the potential contamina'nt migration and exposure pathways,
define the contaminant concentrations at the points of exposure, and present the equations that will be
used to quantify exposure in terms of contamlnant intake (dose).
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1.5.2.3.1 Exposure Setting

This section contains mformatlon on the land use and receptor charactensttcs in the area surrounding
NSB-NLON and the Thames River.

Land Use. NSB-NLON is a base command for naval submarine activities in the Atiantic Ocean. The
base includes housing for Navy personnel and their families, submarine training facilities, 'military offices,

medical facilities, and facilities for the maintenance, repair, and overhaul of submarines.

Exposed Populations. NSB-NLON is located within the boundaries of Groton and Ledyard, which had a

total population of 45,144 in the 1990 census (Atlantic, 1992). Communities adjacent to the base include‘
" Northwest (located east of Route 12; population 5,520 in 1980), Pleasant Valley (located south of the
base; population 4,374 in 1980), and the base itself (population 4,099 in 1980): The community of Gales
Férry in Ledyard borders the base on-the north (population 7,802 in 1988). A detailed assessment of the
types of activities that qurrently occur and those that are planned is presented in Appendix E of the Phase
| RI Report (Atlantic, 1992). : '

1.5.2.3.2 Conceptual Site Model °

This section discusses the general conceptual site model for NSB-NLON. A conceptual site model
facilitates consistent and comprehensive evaluation of the risks to human receptors by creating é
framework for identifying the paths by which human health may be impacted by contaminants predicted to
exist at the source areas. A conceptual site model depicts the relationships between the elements

necessary to construct a complete exposure pathway, as follows:

e Sources and potential COCs

e Contaminant release mechanisms i !
» Contaminant transport pathways - |
. Exposure mechanisms aﬁd exposure routes

e Receptors

Two simple conceptual site models have been developed for all source areas to provide the basis for
identifying the potential risks to human health and the environment. One model has been developed for
sites at which the source is at the ground surface (Figure 1-16), and the second model considers sites at
. which the wastes were initially emplaced (either intentionally or unintentionélly) in the subsurface (Figure
1-17). These models consider the current operating conditions of the fécilities and the actual or potential
receptors that could come into contact with the COCs.
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The conceptual site models first consider the soqrées assumed to be available, either currently or in the
future. At these sites, the sources are the wastes disposed at the facilities or the contaminated soil
resulting from on-site activities. Contaminants may be released from these sources by mechanisms such
as wind or water erosion or leaching to the subsurface. Once released from the source, contaminants are
transported in media such as air, surface water, or groundwater. Receptors may be exposed either
directly or indirectly to contaminants in these media via a variety_of mechanisms. The exposure
mechanisms considered include routine domeétic activities and working outdoors, among others. These
exposure mechanisms generally act along one or more exposure routes such as ingestion, inhalation, or

direct dermal contact.

The conceptual site models also indicate those exposure routes that are carried through the quantitative
risk assessment for each receptor. An objective during the development of the conceptual site model is
to focus attention on those pathWays that contribute most to the po_tential, impacts on human health and
the environment and to provide the rationale for ‘screeninlg out o;her exposure pathways that are minor

components of the overall risk. < i

Sources of Contamination. Each site has its own source.of contamination (e.g., wastes disposed in a

landfill or materials stored on the ground surface). The following sites are considered to have potential

subsurface sources:
o Area A Landfill (Site 2A)

e Rubble Fill at Bunker A86 (Site 4) (all soil has been removed, but subsurface contamination may
have migrated to groundwater prior to soil removal)

1

e Torpedo Shops (Site 7)

e Goss Cove Landfill (Site‘B) |
o OBDANE (Site 14)

e Spent Acid Storége and Disposal -Aréa (Site 15) (most soil has been -removed, but subsurface

contamination may have migrated to groundwater prior to soil removal)

.

e Tank Farm which includes Site 8 — OT-5 Oily Wastewater Tank (Site 23)

~ .
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Some of these sites may also have localized surface sources of contamination, as well as subsurface

sources.

The following sites are considered to have potential surficial sources of contamination:

e CBU Drum Storage Area (Site 1) (historically this site had potential surficial sources of contamination,
but was subsequently covered by the Area A Landfill cap)

. « Area A Wetland (Site 2B)

e Area A Downstream Watercourses and OBDA (Site 3) [all soil and sediments with contaminant
concentrations above Preliminary Remediation Goals (PRGs) will be remediated]

e Area A Weapons Center (Site 20)
e Hospital Incinerator (Site 16)

Building 33 Soivent Storage Area (Site 18)

Area A Downstream Watercourses (Site 3), Area A Wetland' (Site 2B), and Goss Cove Landfill receive
runoff and groundwater recharge from several sites. Although pesticide bricks historically placed at the
Downstream Watercourses serve as a potential surficial source of contamination, contamination found at
this site may also be attributable to runoff or recharge from other surrounding sites.

Ultimately, these sources have the potential to release chemicals to the surface and subsurface soil. This

soil then serves as a secondary source of contamination.

Contaminant Release and Migration Mechanisms. Chemicals may be released from the sites by a

variety of mechanisms including stormwater runoff and subsequent erosion of surface soil, infiltration of
soluble chemicals and subsequent migration through the subsurface soil to the water table where the
chemicals may migrate downgradient, and wind erosion of surface soil from unpaved areas.

Storms generate runoff, which is directed toward stormwater dréinageways. Initially, this water may move
across a site as sheet flow, which can entrain loose soil material. This soil is moved from the site as a
sediment and is deposited where the flow velocity diminishes below that needed to carry a particular grain
:~size. Typically at sites in uhdeveloped areas, this sediment is deposited in small drainageways and
rhigrates farther downstream with each new storm, which also adds new material.
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Soluble chemlcals released to the. ground surface may also m|grate downward- through the soil column .
with infiltrating precipitation.- The mlgratlon of these chemlcals may be. somewhat .impeded by the
:chemical's tendency to bind to soil organic maternal Eventually, these soluble chemicals may reach the
. water table Once |n the .groundwater,;, chemlcals .may continue to mlgrate via dispersion and advection in
the downgradient direction. -Eventually,- these chémicals may discharge with the groundwater, to the
Thames River... - ....7". . oo e

1.
L . DNVRY
)

- Chemicals ‘adsorbed to surface soil may also be released- from a site via wind erosion of loose soil

material. These particulates are carried downwind and potentially off site if the grain size is small enough
and the wind velocity ‘is great enough. * Additionally, chemicals may also be. released from soil via

volatilization. '

¢

15233 -Potential Routes of Exposure. * .

I3 i

A receptor-can come into contact with.contaminants in a variety .of ways, which.are generally the result of -
interactions between. a receptor's behavior or lifestyle and an eicposure medium. This assessment
defines an exposure route as a stylized descnptlon of the behavuor that brmgs a receptor into contact with,

acontammated medium., . - . } ‘ o '
Air. This pathway'is based.on the scenario that, as part pf~daily |ivin'g,- a receptor is enveloped in air that
contains suspended particulates and volatile organic vapors originating from the source areas.

Subsequent exposure of the receptor occurs upon inhalation of the ambient air. .,

‘

" . Initially, a qualitative comparison of maximum detected soil concentrétipns and USEPA generic SSLs for

inhalation and CTDEP_ volatilization criteria, based on intermedia transfer (from soil to air), will be
performed to determine if additional quantitétive_ analysis of this potential exposure pathway is-warranted.
The inhalation :SSLs are based on residential land use and lifetime exposure scenarios and are therefore
relatively,conservatjyeva|ues for potential rec‘eptqr's‘ under current land use conditions.

1 . i 1 y o

. Incidental Ingestion of 'Soil. - Incidenta_i“ ingestion could oc‘:cur;’ when_ soils containing COCs are

transferred from hand to food or a cigarette. : . C .

LIEN

Direct Contact with Soil. Receptors may come into direct contac't with soil affected by the release of

chemicals from the source_areés. During the recéptor’s period of contact, the individual may be exposed
via inadvertent ingestion of a small amount of souil"o)r via dermal absorption of certqin contaminants from

the soil.
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Direct C ntact with Groundwater. 1t is possible that an excavation (for construction, utility maintenance;

etc.) could be deep enough to come:into contact with the shallow groundwater: - In such an instance,
workers could be exposed to the groundwater via dermal contact. In addition, it has been assumed (at the
. direction of USEPA) that some sites could be developed for future residential Iand use. Household use of
groUndWater will be evaluated for these sites unless site-specific conditions (€.g., saline Lwater quality near
the Thames River) would prevent its use. Under the potential groundwater use scenario, direct dermal
contact with grouhdwater ingestion of groundwater, and inhalation of VOCs could occur during routineé
‘ exposure. Exposure to groundwater is evaluated for the adult future resident. Exposures for child residents
are presumed to be alesser magnitude. .- : - S v '
Current USEPA Region’ | guidance (USEPA, 1995b) will be used to assess the human health riske
associated with exposure to volatiles in groundwater used for domestic purposes (showenng, bathmg,
cookmg, washlng, etc.). This exposure pathway will be evaluated in a qualntatlve fashion by assummg that
- the dose from inhalation of VOCs in potable water is equal to that from direct mgestnon Calculated
'chemlcal-specmc risks for. VOCs via ingestion are essentially multlplled by a factor of two to account for
mgestlon and inhalation exposures. ' '

incidental Ingestion/Di}ect Contact with Surface Water. This pathway will not be 'quantitatively

‘evaluated dunng the Basewnde Groundwater OU Rl because no new data. quI be collected and
quantltatlve rlsk for this pathway was assessed dunng the Phase Il Rl and dunng the Lower Subase RI.

Incidental Ingestion/Dermal Contact with Sediment. This pathway will not be quantitatively. evaluated

during the’ Basemde Groundwater OU RI because no new data will be collected and quantitative risk for
, this pathway was assessed during the Phase 1l RI. ' ’

~ e
PRSI

A .5:2‘.3.‘4 Potential-Receptors

i

Se\_/eral potential receptors are identified- under both Current and future land use conditions. The original

" list of receptors identified for the sites included in the Phase |l Ri (B&RE, 1997a) has heen modified to

conform to current guidance, to ptovide some consistency between sites, to focus the assessment on
potentially meaningful exposures, and, in general, to streamline the risk assessment process. These
receptors are as follows: ‘ ‘
. Full:time employees Adult military or civilian personnel assugned to’ work 40 hours per week at a
particular facility. - : v ’ B
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e Construction workers - Adult civilian personnel who may be involved in a short-term, one-time

construction project at a site.

-» . Older child trespassers (ages 6 to 16) - Older.children and teenagers (civilians or family of military
personnel) trespassing on or near a site while exploring, playing‘, or performing other activities.

« Future residents - Persons (adults and children) residing at a site assuming that the facility is closed
"~ and developed for residential purposes. S

- One or more of these receptor groups will be evaluated quantitatively for each of the sites .under
investigation in this RI. Table 1-5 contains a matrix summary of the particular combinations of receptor
groups to be evaluated in the HHRA for each site.

Future residential receptors (adult and child) will be included in the baseline HHRA at the direction of

USEPA and CTDEP. These receptors are not potential receptors under current land use and are

" included only to provide an indication of potential risks if the facility were to close and then be developed
for residential use. Although enlisted and bfﬁcer personnel reside at the base under current conditions,
the residential scenaﬁo is not applicable for these receptors because (1) they do not reside in the areas of
investigation and (2) they are assigned to the base for a relatively short period of time (3 or so years). A

- future residential land use scenario is also considered unlikely'given the critical nature of the facility with
respect to support of the submarine fleet and national defense.

Two classes of each receptor will be considered, as per USEPA Region | guidance. The first is identified
as a CTE receptor, which is developed using both regional guidance (USEPA, 1994c) and professional

- judgment regarding site-specific conditions. -The second class of receptor is the RME, and is developed
as per USEPA guidance (USEPA, 1989d and USEPA, 1994c).

15.2.3.5 Exposure Pathways

An exposure pathway consists of four elements: a source and mechanism of release, a route of
contaminant transport through an environmental medium, a contact point for a human receptor, and an
exposure route at the point of contact. All four components must be present for the exposure pathwz(ay to
be considered complete. This section summarizes the potentially complete exposure pathways that will
be quantitatively evaluated in the upcoming risk assessment and provides the rationale for those
pathways that will not be evaluated. Table 1-6 summarizes the potentially complete and incomplete

exposure pathways and receptors.
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.1.56.2.3.6 Quantification of Exposure

Estimates of exposure are based on the contaminant concentrations at the exposure points and on
scenano-specufo assumptions and intake parameters. .The models and equations used to quantify
intakes are described in this section and have been obtained from a variety of USEPA guldance

documents, which are cited in the specific intake estimation sections that follow.

Exposures depend’ on the predicted concentrations of chemicals in environmental media and local land
use practices, and both are subject to change over time. This results in a large num‘ber of possiblé
combinations of receptors, media, exposure pathways,. and concentrations. As mentioned previously,
‘ Table 1-6 summarizes the éxposure pathways to be evaluated in the quantitaitive risk assessment. Some
of these scenarios (such as occupational, trespassing, and residential scenarios) may be applicable

under both current and future land use conditions.

Exposure model parameters are presented in Tables 1-7 and 1-8 for potential future residents, child
trespassers, full-time employees, and construction workers, respectively. The parameters are generally
thpse values ﬁsed in the Phase Il Rl (B&RE, 1997a), which were based on parameters identified in the
Phase il Rl Work Plan (Atlantic, 1993). Values have been updated to reflect 'current USEPA guidance.
All parameters are referenced in footnotes on each table. These parameters are used in the equations
presented' in this sectlon along with the exposure point concentrations, to calculate intakes that will be

used to determine risks.

Incidental Ingestion of Soil. Intake of contaminants in soil will be estimated using the predicted

concentration of a contaminant in the location of interest. This pathway will be evaluated for the
construction worker, full-time employee, and child and adult residents. Age-adjusted ingestion factors will
be used to estimate intakes for future residents because of the higher ingestion rate experienced by small
children. In general, intakes associated with soil ingestion will be calculated using the following equation:

(Cs)(IR)(FIXEF)(ED)CF)

. Intakesi = (BW)(AT)
where: Intakey = intake of contaminant “i" from soil (mg/kg/day)
. a Co =" concentration of contammant "i" in soil (mg/kg)
IR = ingestion rate (mg/day)
Fi = fraction ingested from contaminated source (decimal fraction) -
EF = exposure frequency (days/yr)
ED = exposure duration (yr)
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CF. = conversion factor (10-6 kg/mg)
BW = ~  body weight (kg)
AT = - averaging time (days);

for noncarcinogens, AT=ED*365 days/yr;

for carcinogens, AT=70 yr*365 days/yr
For adults not invoived in‘construction activities, ingéstion rates range from 50 mg/day (adults under CTE
conditions) to 200 mg/day (potential future child residents for the RME). Ingestion rates of 480 mg/day
(RME) (USEPA, 1991) and 240 mg/day (CTE) will be used for construction personnel. Exposure
frequencies range‘frbrﬁ 80 days per year for the CTE construction worker to 250 days -per year for the
RME full-time employee. Values of 1.0 for the RME and 0.5 for the CTE will be used for the fraction of
soil from the contaminated source ingested by a potential receptor. : .

Dermal Contact with Soil. Intake of a contaminant in soil via absorption through the skin will be

estimated using the predicted concentration in the soil at the location of concern. The dermal absorption
‘pathway will be evaluated for the construction worker, full-time emplbyee, and child and adult residents.
As with soil ingestion, age-adjusted contact rates will be used for potential future residents. .Dermal
-absorption from potentially contaminated areas will be calculated using the following-équation:

(Csi)(SA)(AF )(ABS)(Fd)(CF)(EF)(ED)
(BW)(AT)

; !ntake;. ‘

amount of chemical "i" absorbed during contact with soil (mg/kg/day)

where: Intakeg,

Cs = concentration of chemical "i" in soil (mg/kg)

SA .= skin surface area available for cdntact (cmzlday)
' AF . = skin adherence factor (mg/cm?) '

ABS = absorption factor (decimal fraction)

Fd = fraction available fbr contact from contaminated source

(decimal fraction)

CF = ' - conversion factor (10" kg/mg)

EF = - exposure frequency (days/yr)

ED - = 4exposure duration (yr) .. A

BW = body weight (kg) T
AT = averaging time (days); . |

~ for noncarcinogens, AT=ED*365 dayslyr,
for carcinogens, AT=70 yr*365 days/yr
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The estimate will assume that dermal contact with soil by potential receptors occurs at the same exposure

frequency as soil ingestion. The estimate will also assume that 19 percent of the total body surface area

(to account for forearms, head, and hands) for aduits and 30 percent of the total body surface area (to

account for forearms, head, hands, and feet) for children will be exposed. These values were selected

based on default clothingA scenarios expressed in the USEPA dermal exposure guidance (USEPA,

1992a). Soil adherence factors will be selected from the published range of 0.07 to 0.2 mg/cm? (USEPA,

1998c). Valueé of 1.0 (RME) and 0.5 (CTE) will-be used for the fraction of soil available for contact from
the contaminated source. Dermal' absorption factors are provided in Taple- 1-9 (USEPA, 1998c).

Dermal exposures to COCs'in soil will be evaluated in accordance with methodology supplied by USEPA
Region |{. COCs with chemical-specific absorption factors in Table 1-9 (USEPA, 1998c) will be
quantitatively evaluated in the HHRA. -For those COCs without chemical-specific dermal absorption’
factors, dermal exposures will be evaluated using a generic absorption factor of 0.1 for organics and 0.01
for inorganics. The use of those values will be discussed in the uncertainty section.

Dermal Contact with Groundwater. Because the groundwater at NSB-NLON is not used as a potable
* supply, only limited exposure scenarios are considered under current site conditions. Howe\ier, as
previously 'mehtioned, this scenario will be evaluated for. future residents for conservative purposes.
Under future land use conditions, deep excavations at the NSB-NLON for activities such as utility'
maintenance and construction could result in a dermal exposure to the shallow groundwater that is

contained in the overburden. Therefore, construction workers will be evaluated for dermal exposure only.

The following equation will be used to assess exposures resuiting from dermal contact with water
(USEPA, 1992a):

(DAevent (EVI(ED)(EF)(A)

DADw = ~ (BW)(AT)
where: DAD,, = dermally absorbed dose of chemical "i" from water (mg/kg/day)
DAgvent = absorbed dose per event (mg/cm’-event)
EV = event frequency (events/day)
ED = exposure duration (yr)
EF - = exposure frequency (days/yr)
A = skin surface area available for contact (cm_z)
BW = body weight (kg)
AT = averaging time (days);
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2 “for nqncercrnogens, AT=ED*365 days/yr; - .. .
o for carcinogens, AT=70yr*365 days/yr NP

The absorbed' dose per event (DA,,,,,,;)‘is estimated dsing a ‘nonsteady-state - approach for organic

compdunds and a more traditional steaid'y-state abbroach for inorganics. For organics, the following

¥ '

' 's-“ : \/6 event’ |

equations apply: - e I . L

. f tevent <. t yithen-.’,DAevent =

I tevent > t, then: DAevent = (Kp)(c\rvi)(C,F)(Tti:_% +2 T( - ))

1+B
wheref‘tmm - o duratron ofevent (hr/event)
' t = time it takes to reach steady- -state condrtlons (hr)
Ko = , permeabxlrty coefficient from water through skin (cm/hr) :
. Cw L F ', concentration of chemical "i" in water (rng/L)
T  = ” lag time (hr) .
) n : = " constant (unitiess; equal to 3. 141592654)
CF . = .’ conversion faetor(10 L/crn ) ,
B .= partitioning constant derived r‘rom Bunge Model (dimensionless)

Values fbr the chemical-specific parameters (tevem, t Ky, 1, and B) are obtained from the current dermal
guidance. .If no published values are av'a”ilable‘for a partieular orgenie compound, they will be calculated

e
“ . .

using equations provided in the cited guidance.
The following nonsteady-state equation will be used to'estimate DAevent forv,inorganrcs:
DAevent = (Kp) (Cwi) (tevent) .=+ -

In genéral, the recommerided default value of 0.001 will be used for inorganic constituents.

4’[

The eiebsure frequencies for a construction worker exposed to soil will be 520 days per year for a RME
and 80 days per year for a CTE. Construction workers will not be exposed to groundwater the entire time
they are at the site, but only, when they are excavating below the water table for building footers,

foundations, etc. Therefore, the groundwater exposure times for adult constructron workers are 4 hours
per day for 20 days per year (one work month) for the RME and 2 hours per-day for 10 days per year for
the CTE. The exposure duratron for thls receptor wrll be set at 1 year‘ g Constructlon workers exposed to

P e
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groundwater are assumed to be exposed only on their forearms and hands, for a total available skln

surface area of 3,800 cm?. : .

1.5.2.3.7 -Exposure to Lead

The equations and methodology presented in the previous section cannot be used to evaluate exposure
to lead because of the absence of published dose-response parameters for this chemical. Exposure to
“lead will be evaluated using the USEPA Integrated Exposure Uptake Biokinetic (IEUBK) Model for lead,
version 0.99D (USEPA, 1994a). This model is designed to estimate blood levels of lead in children
(under 7 yearsof age) based on either defauit or site-specific input values for air, d{rinking water, diet,
dust, and soil exposure. Exposures to lead by nonresidential adults are evaluated by using a slope-factor
approach developed by the USEPA Technical Review Workgroup for Lead (USEPA, 1996c and 1996d).
" The approach focuses on estimating fetal blood lead concentratlons in women exposed to lead-

contammated soils.

Studies indicate that infants and young children are extremeky susceptible to adverse effects from.
exposure to lead. Considerable behavioral and developmental impairments have been noted in children
with elevated blood lead levels. The threshold for toxic effects to children from this chemical is believed
to be in the range of 10 ug/dL to 15 ugIdL "Biood lead Ievels greater than 10 pg/dL are consudered to be

a concern

" in g'ene'ral, the IEUBK Model and Technical Review Work: Group Model for lead will be used to address
exposture to lead wh"en groundwater concentrations exceed the 15 ug/L Federal Action Level promulgated
under the Safe, Drinking Water Act and when detected soil concentrations exceeded' the Office of Solid
Waste and Emergency Response (OSWER) soil screemng level of 400 mg/kg for residential land use
(USEPA, 1994b). ' '

1524  Risk Characterization

This section charactenzes the potentlal human health risks associated with potentlal exposure to COCs at
the NSB-NLON. Section 1.5.2.4.1 outlines the methods that will be used to estlmate the type and
. magnitude of health risks. Section 1.5.2.5 discusses the uncertalntles associated with all aspects of the
risk characterlzatlon process

/15.2.4.1 Risk Characterization Methodology

Potential human health nsks resulting from exposure to COCs wnll be estrmated using algonthms
established by USEPA (1989d). The methods described by USEPA are protective of human health and

059904/P (WP) - S 172 .. 1% cTOoO03M2



Rev. 1

June 1999

are likely to overestimate risk. The ‘methodology uses specific algorithms to calculate risk as a function of
chemical concentration, human exposure parameters, and toxicity. Risks from hazardous chemicals will.

be calculated for-either carcinogenic and noncarcinogenic effects:

Chemical Carcinogens.- Risks attributable to exposure to chemical carcinogens ‘will-be estimated as the
“ probability of an individual developing cancer over a llfetlme At low doses the mcremental lifetime
. cancer risk (ILCR):will be determined as follows (USEPA 1 989d)

s

- lLCRr =' (lnta‘ke.)(CS,Fi)

;-

where: ILCR, = incremental Ilfetlme cancer rlsk for chemical "i", expressed as a
unitiess probabllrty ‘ c ' S
' ‘Intake. = ' intake ofchemlcal " (mg/kg/day)
C§F, = 'cancer slope factor of chemlcal " (mg/kg/day)”‘

According to the USEPA "risks below 1E-é (‘or a""rlsk'» less than one in one rhillioh) are generally
consrdered to be acceptable and risks greater than 1E-4 (1 in 10,000) are generally considered to be
"unacceptable" Accordlng to CTDEP rlsks less than 1E 5 (1 in 100,000) are generally consudered to be
acceptable" while risks greater than 1E-5 are generally consudered to be “unacceptable”. '

‘When carcrnogenlc risks exceed 1E-2. (‘i in 100) usmg ‘the above methodology, USEPA (USEPA 1989d)
specmes that the one-hit model should be used, as “follows:

ILCR, "= 1-expl(-intake)(CSF)]
Riskswill be estimated for all carcinogenic compounds regardless of the class designation (A,4 B, or C).
: Noncarcinogehs’ ' ‘The hazards associated with the effects of noncarcinogenic chemicals will be
evaluated by comparmg an exposure level or intake toa RfD. The ratio of the mtake to the RfD is called
the HQ and will be defi ned as follows (USEPA 1989d)

gt : ‘ ' Intake
o - - . toe HQ - = ——
Lo W o, o .' i - BfDI
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where: HQ/ = hazard quotient for chemical "i" (unitiess) .

" Intake,
RfD|

intake of chemical "i" (mg/kg/day)

reference dose of chemical "i" (mg/kg/day)

If the ratio of the intake to the RfD exceeds unity, noncarcinogenic (toi(ic)ieffects may occur. A HI wili be .
generated by \_surnming the indiviguai HQs for all the COCs associated with a specific pathway. |If the'
value of the HI exceeds unity, noncarcinogenic health effects associated with that particular chemical
mixture may occur, and therefore it will be necessary to segregate the HQs by target organ effects or
- mechanism of action. The HQ should not.be construed as a probability in the manner of the ILCR, but‘
rather a numerical indicator of the extent to which a predicted intake exceeds or is less than a RfD.

1.5.2,5 Uncertainties Analysis

Uncertainty is associated with all aspects of the baseline HHRA This section presents a generic
summary of these uncertainties and discusses how they might affect the final risk numbers. A more
detailed discussmn of uncertainty will be provided when the risk assessment i is performed.

Uncertainty in the selection of COCs is pnmanly assocrated W|th the current status of the’ predictive
databases and the procedures used to include or exclude constituents as COCs. Uncertainty assocnated
" with the exposure ‘assessment includes the values’ used as input variables for a given intake route the
- methods used and the assumptions made to determ_rne exposure point concentrations, and the -
predictions regarding future land use and population characteristics. Uncertainty in the toxicity
assessment includes the quality of the existing data to support dose-response relationships and the
weight of evidence used for determining the carcinogenicity of COCs. Uncertainty‘ini risk characterizationl‘i
includes those uncertainties associated with exposure to multiple chemicals and the cumulative

uncertainty from combining conservative assumptions made in earlier activities.

Y

1.5.25.1 Uncertainty in Selection of Chemicals of Concern

A minor amount of uncertainty is associated with the final risk values based on the selection of COCs to
be used in the quantitative risk assessment. Horvever,(‘the use of predetermined USEPA Region i
screening values based on conservative land use scenarios (i.e., residential land use for soil and
ingestion and inhalation for groundwater and surface, water) in combination with the reduction of the
values for. carcinogens to correspond to a 1E-6 cancer risk should ensure that the most significant
contributors to risk from a site are evaluated. The elimination of chemicais that are present at
concentrations corresponding to a cancer risk less than 1E-6 anq an Hl less than 0.1 should not affect the
final conclusions regarding contaminants that could pose a potential health concern. In addition, other
health-based and state,risk-based criteria will be used to conservatively select COCs, " ‘
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1.5.2.5.2. Uncertainty in the Exposure Assessment

Uncertainty in the exposure.assessment arises from the methods used to calculate exposure point
concentrations, determine land use conditions, select receptors, and select exposure parameters. Each
of these is discussed below.

Calculation of Exposure Point Concentrations. For media at some sités,'fewer than 10 samples may

be available, making the estimation of the 95 percent UCL on the mean highly uncertain. In these cases,
the average and maxfmum detected .chemical concentrations will be used to assess risks. As a result,
the risk estimated for the RM,E, where maxima will be used as exposure concentrations, will most likely be
overstated because ‘potential receptors are not likely to be exposed to the maximum concentration over
" the entire exposure. period.

"For some sites, the risk evaluation will focus on one or more smaller areas of concern. These boundaries

are somewhat artificial and originated as investigations of a source area such as a tank or are simply
gross geographical boundaries. Exposures may or may not occur in these particular areas,; therefore,
risks could be under- or overestimated.

Determination of Land Use. The current land use patterns were well established during the Phase | and

Phase Il Rls. Detailed interviews with base personnel were used to establish the potentially exposed
populations and the activities that could bring them into contact with contaminated media. In addition,
planned construction projects were identified.

One issue associated with land use that contains a high degree of uncertairity is the potential conversion
of the ‘base (particularly the sites Linaer consideration in the RI) to residential uses. This scenario is
considered highly unlikely given the dispersed population patterns currently surrounding the base and the
heavily industrialized nature of.the facility. These factors, in addition to the critical nature of the facility
with respect to support for the submarine fleet, make a future ingius'trial land use scenario much more
likely, at least for the foreseeable future.

Exposure Routes and Receptor identification. Exposure routes and receptor groups were fairly well

defined. An attempt has been made to simplify the various groups identified and to determine a single set
of exposure paraméters to apply to each group. These may either under- or overestimate the risks, with
the final result dependent on how well the receptors were defined.
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Selection of Exposur Parameters. Each exposure factor selected for risk assessment has some

associated uncertainty. Generally, exposure factors are based on surveys of physiological and lifestyle
profiles across the United States. The attributes and activities studied in these surveys generally have a
broad distribution. To avoid underestimation of exposure, the selection will use USEPA guidelines for the
RME receptor, which generally consist of the 95" percentile for most parameters.
Use of the 95" percentile for each parameter ensures that the asseésment bounds the actual risks from a
postulated exposure. This risk number is used in risk management decisionsi{but‘ does not indicate an
-average or more typical exposure or the risk range expected for individuals in the exposed population. To
address these issues, USEPA has suggested the use of the CTE receptor, whose intake variables are set
at approximately the:50" percentile of the distribution. The risks for this receptor seek to incorporate the
‘range of uncertainty associated with various intake assumptions. Many of the parameters were estimated
using professional judgment, although USEPA Region | provides some default parameters (USEPA,
1994c).

An additional source of uncertainty associated with the exposure assessment of the baseline HHRA is the
presence of the hospital at the base, which is located near Tautog Avenue. " Sick or ailing individuals
represent a subpopulation of potential concern because they may experience an increased risk due to
increased sensitivity to chemical exposure. Because the Hospital Incinerator is one of the sites under
investigation, a significant degree of uncertainty may be associated with this aspect of the exposure

analysis.

1.6.2.6.3 Uncertainty in the Toxicological Evaluation

The toxicological data used as the basis for all risk -assessments contain uncertainty in the following
areas: o ‘

Non-threshold (carcinogenic) effects are extrapolated from high doses administered' to- laboratory

animals to low doses received under more common human exposure scenarios. !
¢ Results of laboratory animal studies are extrapolated to human environmental receptors.

e Theré are considerable interspecies variation in toxicological endpoints used in characterizing
' potential health effects resulting from exposure to a chemical. ’

o There is considerable variability in sensitivity among individuals of any particular species.

3
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e Short-time toxicological studies are used to predict long-term effects.

Some chemical-specific uncertainties are as follows:

e The carcinogenicity of arsenic via ingestion is not confirmed by the available data. However, USEPA
has proposed an oral unit risk factor that was used for all oral and dermal exposu‘rés to arsenic at this
site. Because arsenic is a major risk driver, the risks may be overstated.

e Some uncertainty is associated with the evaluation of chromium, which will be assumed to.be present
in its hexavalent state. Because hexavalent chromium is considered to be more toxic than the

trivalent state, which is more common, risks for this chemical will probably be overestimated. -

1.5.2.5.4 Uncertainty in the Risk Characterization

Uncertainty in risk characterization results primarily from assumptions made regarding additivity of effects
from exposure to multiple compounds from various exposure routes. High uncertainty exists when cancer
risks for several substances are summed across different exposure pathways. This assumes that each
substance has a similar effect and mode of action. Often compounds affect different organs, have
different mechanisms of action, and differ in their fate in the body, so additivity may not be an appropriate
assumption. However, the assumption of additivity is made to p?ovide a conservative risk estimate.”

Finally, the risk characterization does not consider antagonistic or synergistic effects. Little or no
information is available to determine the potential for antagonism or synergism for the COCs. Therefore,
this uncertainty cannot be discussed for its impact on the risk assessment, because it may either

underestimate or overestimate potential human health risk.

1.6 PROJECT MANAGEMENT AND ORGANIZATION

TtNUS is responsible for the overall management of the project including all ﬂeld’sampling activities.
Navy personnel will actively support the investigation and will coordinate with personnel from TtNUS '
during field activities. The responsible organizations and personnel involved in the project are as follows

Northern Division -

Naval Facilities Engmeerlng Command
Code 1823/ME

10 Industrial Highway, Mail Stop #82
Lester, Pennsylvania 19113-2090
(610) 595-0567, ext. 162
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Mr. Mark Evans
Remedial Project Manager (RPM)

NSB-NLON

Environmental Department
Building 166

Groton, CT 06349-4899
(860) 694-5176

Ms. Darlene Ward
RPM

Tetra Tech NUS
Foster Plaza VI

661 Andersen Drive
Pittsburgh, PA 15220
(412) 921-7090

Mr. John J. Trepanowski, P.E., Program Manager

Mr. Corey A. Rich, P.E., Project Manager

Mr. Paul Frank, Quality Assurance Manager

Mr. Matthew M. Soltis, CIH, CSP, Health & Safety Manager

USEPA
USEPA Region |
1 Congress Street
Suite 1100 (HBT)
Boston, MA 02114-2023
(617) 918-1385 ‘

Ms. Kymberlee Keckler
- RPM ‘

CTDEP ‘ - /
Connecticut Department of Environmental Protection
Water Management Bureau .

Permitting, Enforcement and Remediation Division
Federal Remediation Program

79 Elm Street

Hartford, CT 06106-5127

(860) 424-3768

Mr. Mark LeWis

RPM

Figufe 1-18 presents the project management organization chart for the Basewide Groundwater OU RI at
NSB-NLON, Groton, Connecticut. Under the direction of the Navy RPM, TtNUS isl responsible for the
overall management, implementation, and inspection of the contract field activities. Navy péféonnel will
be actively involved and will coordinate with TtNUS personnel in a number of areas}. The authorities and
organizational relationships of key personnel are depicted on Figure 1-18. Responsibilities for program
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managément, project management, field operations, and laboratory operations are discussed in the

~ following sections. - -

1.6.4 - Field Responsibilities -

The TtNUS field investigation team will be organized aocord'ing to the activities plenned. Field team
members will be selected based on the type and extent of effort required. All team members will be
appropriately skilled and trained for the tasks they are assigned to perform. The team will consist of a

combination of the following personnel:

«  Field Operations Leader (FOL). (The FOL may also fill other roles)
_»  Site Quality Assurance (QAY Qua'litypontrof (QC) Advisor

e Site Safety Officer (SSO) '

. Field hydrogeologist/geologist(s)

The proposed field activities will be performed by TtNUS personnel and subcontractors and overseen by
the TtNUS FOL. A general discussion of the FOL's responsrbrlltres follows.

The r:OL is responsible for coordinating all on-site personnel and for providing technical assistance when
required: The FOL or designee will coordinate and be present du’nng all sampling activities and will
ensure the availability and meintenance of all sampling materials and equipment. The FOL is responsible
for the completion of all sampling, boring, well construction, field, and chain-of-custody documentation
- and will assume custody of all samples and ensure their proper handling and shipment. The FOL is
responsible for providing oversight and technical supervision of the drilling and direct-push subcontractor.
Other duties of the FOL include the following: ' "

o Functions as communications link between field crew members, the site QA/QC advisor, SSO, and
project manager Y ‘

e« Oversees the mobilization and demobilization of all field equipment and subcontractors

B Resolves logistical, weather personnel and equrpment problems ‘

e Responsible for maintaining the site Iogbook '

‘e Initiates field change requests ‘When necessary )

The FOL will act as the site QAIQC advisor, Who is responsible for ensuring adherence to all QA/QC
guidelines as defined in the SAP and QAPP. Strict adherence to these procedures is critical to the
collection of acceptable and represeniative data. The following ‘summarizes the site QA/QC advisor's
responsibilities: ' I » _ - '
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 Ensures that field duplicates and field quality control blanks are collected at the proper frequency

e Ensures that additionall volumes of sample are supplied to the analytical laboratory at the proper
frequency to accommodate laboratory QA/QC analyses

e Ensures that measuriﬁg and test equipment are calibrated, used, and maintained in accordance with
applicable procedures '

 Acts as liaison between site personnel, laboratory personnel, and the QA manager (QAM)

« Manages bottleware shipments and oversees field preservation and filtration activities

The yet-to-be-determined FOL (or assistant) will also serve as the SSO. The duties of the SSO are
detailed in the Site Security Plan and HASP (Appendix D). The SSO has stop-work authority, which can

be executed upon the determination of an imminent safety hazard.

1.6.2 . Laboratory Responsibilities

The subcontracted analytical laboratory will be responsible for analyzing all Rl samples in accordance
with the specified analytical methods and for reporting data in accordance with the requirements outlined
under the Contract Laboratory Program-(CLP) and the QAPP (Appendix C). The selected laboratory will
bé responsible for properly disposing of the unused samples and reporting the receipt of any broken
sample-bottles or other problems relative to samples (e.g., head-space in VOC vials) to .the project

manager.

1.7 . -~ COMMUNITY RELATIONS

A Community Relations Plan for NSB-NLON, Groton, Connécticut was developed and issued in February
1994 (Atlantic, 1994a). The plan identified issues of community interest and concern regarding NSB-
NLON: It also described the program of community relations activities that the Navy will conduct during
the IR Program. The Community Relations Plan covers all of fhg IR Program sites being invéstigated at
" - NSB-NLON, including those under the Basewide Groundwater OU RI. The applicable community
relations programs will be followed during the RI to be conducted at the Basewide Groundwater OU.

A Restoration Advisory Board (RAB) has been established by the Navy for the purpose of allowing
individuals the opportunity to give advice to the Navy on the IR Program at NSB-NLON and to act as a
focal point for the exchange of information between the Navy and the local community.. The NSB-NLON

.
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RAB includes répresen’tatives from regulatory agencies such as USEPA Region | and CTDEP, as well as
community representatives. The RAB meéets quarte'rly‘. The scope and findings of the Basewide
Groundwater OU RI will be discussed and expiained at a future RAB meeting. In addition, -feasibility
studies and proposed plans related to the Basewide Groundwater OU, which will be developed after the

RI, will also be discussed at future RAB meetings.

1.8 ' DATA DELIVERABLES AND MANAGEMENT

A draft RI report will be issued approximately 6 months after the field sampling effort is completed. The
report will discuss methodologies used by field personnel, observations and sampling methodologies, and
sampling results. It will-also include tables and figures summarizing sampling results generated from this

- investigation.

The data generated from this investigation shall be. validated in accordance with the USEPA's National
Functional Guidelines as amended by Regiori |. Further details on the data vaiidation process and data
quality issues are outlined in the QAPP in Appendix C.

Historical analytical data from previous investigations at the NSB-NLON are maintained in an electronic
database. This database will be updated with the newly collected data and will be used to identify data
trends and anomalous data results, and to compare the results to applicable standards. The database
will also be used to identify anomalous results that are statistically significant relative to background
values. The approach that will be used to manage the analytical database for the Basewide Groundwater
OU Rl is discussed below.

1.8.1 Data Management Plan

The purposes of the data management plan are to track investigation data and provide adequate levels of
QA. The following subsections summarize the components of the data management plan.

Software

. . J .
Microsoft Visual FoxPro 3.0 will be the primary software for all data management and data manipulation

activities.

. Responsibilities '

All analytical and ﬁeAI‘d'data will be managed by thellnformation Management Solutions Group of TtNUS,
which will be responsible for compiling and maintaining project files that will contain hard copies of the
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chains-of-custody, sample log forrﬁs, boring logs, sample location maps, and documentation of QA data
manipulation. Removal of any files will require the initials of the requestor and date.

All electronic data will be managed on the TtNUS network system under the CTO 312 directory. The
security of the database will be maintained by the network backup system, which occurs on a daily basis.

Sample Tracking -

A ‘“cradle-to-grave” sample tracking system will be implemented prior .to the field effort. All sample
numbers, requested laboratory analyses, and field duplicate information will be entered into a database
from the approved WP and SAP. The sample tracking database will then be used to generate both
sample jar labels and sample log forms to be completed in the field. Chain-of-custody forms will be faxed
to the TtNUS Pittsburgh office at the end of each sampling day to be compared against the sample
tracking database. This will allow for early detection of errors made.in the field so that any necessary
adjustments can be made while the field crew is mobilized. An electronic copy of \the sample tracking
database will be sent to the laboratory to avoid manual entry of sample numbers into the Laboratory
Information Management System (LIMS). After successful completion of all requested analyses, the
laboratory will submit an electronic deliverable to TtNUS for every sample delivery-group (SDG). The -
format specified for electronic deliverables from the laboratory is shown in Appendix B. Once all
electronic deliverables have been received from the laboratory, ‘queries will be run versus the pre-field
effort database to ensure that the laboratory performed all of the requested analyses. The 'project
manager will be notified as to any discrepancies. ideally, discrepancies can be noted-early enough so
that additional sampling is not necessary.

Sample Information

Before electronic files are received from the laboratory, all sample-specific information will be entered into
the data management system. This information will include things such as the depth at which the sample
was collected, the associated area of concern, and the aquifer in which the well was screened. The
sample information file will allow for the analytical resuits to be grouped properly for statistical purposes in
the Rl'report. - ‘ o

Survey Data

AII survey data will be delivered in Excel spreadsheet format. The files will contain. a minimum of
northing, eastmg ground surface elevation, top of casing elevation, and top of riser elevation. The survey
will be based on the Connectlcut State Plane Coordinate System (SPCS) North American Datum (NAD)
1983 for horizontal control and the North American Vertical Datum (NAVD) 1988 for vertical control. .
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Survey data will then be transformed by TtNUS into an appropriate system for NSB-NLON and imported
into the data management system. ) : .

Data Validation

Once all samples and analyses have been accounted for, the electronic data files are.printed for each
SDG and analytical fraction and submitted for data validation. Validators will incorporate data qualifiers
into the electronic database and resubmit the data to.the Information Management Solutions Group.

Project Data Compilation

The new data generated under this Rl will be incorporated with all previous data génerated at NSB-
NLON. All data such as units of measure and chemical nomenclature will be manipulated'to maintain
consistency with the project database. The project database is a relational database that ensures data
structure integrity and data quality for all NSB-NLON data. ’

Data Summary Output

’

The project database will be used to generate all statistical tables for the various sections of the RI report
such as nature and extent of contamination, HHRA, and data evaluation. Programs have been written to
pull data for statistics directly from the database to preservé data integrity and consistency. Report
formats have been written in Visual FoxPro to present analytical results in Excel® Spreadsheet-style
format, which are typically included as appendices. ’

For all aqueous data (i.e. groundwater), field duplicates will be averaged for statistical purposes. The
'maximum concentration will be used to represent field duplicate concentrations in solid media (i.e. soil).
The normal, duplicate, average, and maximum concentrations will all be presented in the analytical
results appendix. . ’

1

Geographic information Systems (GIS)

Upon compilation of all sample, chemical, and positional data, the data will be incorporated into an
ArcView GIS project. The basis of the ArcView project will be existing basemaps for NSB-NLON. The
- GIS system can be used to generate site location maps, sample location maps, contaminant iso-contour
maps, potentiometric surface maps, and contaminant tag maps. The data can be delivered to the Navy in

Tri-Service Standard format upon request.
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1.9 PROJECT SCHEDULE

The field activities for the project are presently scheduled to begin in March 2000 and should be
completed in May 2000. The draft RI report is scheduled to be compieted within approximately 6 months
after the field work is completed and the final RI report is scheduled to be submitted within approximately

6 months after the draft Rl report is completed.

N
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SAMPLE SUMMARY TABLE
BASEWIDE GROUNDWATER OU RI
NSB-NLON, GROTON, CONNECTICUT

PAGE 1 OF 2

Number of Samples

, NORTHERN REGION CENTRAL REGION SOUTHERN REGION
Matrix ‘Parameters Sites 1, : Back- Total
2A,2B,4| Site3 | Site7 | Site 14 | Site 20 Site 16 Site 8 | Site 15 | Site 18 | Site 23{ ground®
. TCL VOC - - - - — 9 - — 5 - — 14
SHALLOW TCL SVOC — — — - - 9 - = 5 — — 14
“IsoiLs™ _ |TCL PESTICIDES - — - — - . 9 - - .| .5 - — 14
1. TCL PCBs — — — - - 9 .. — — 5 — - 14
DIOXINS/ i
- FURANS - - - - - 9 - - - - | - - 9
TAL METALSY - - — - -- - 9 - — - 5 - — 14 -
-[SPLP PCBs - - - - - 9 — — 5 — - 14
. SPLP METALS - - - - - 9 - - 5 - - 14
Subtotal 0 0 0. "0 0 72 0 0 35 0 0 107
B TCL VOC - - 5 - - 8 -- — 5 . - = 18
|DEEP soILs® - [TCL svoc” - - 5 - - 8. -- 5 -- - 18
TCL PESTICIDES = — - - - 8’ - — 5 -- - 13
" [TCLPCBs - — - - — 8 - — 5 - — 13
DIOXINS/
- |FURANS. - - - - - 8 - - - - - !
TAL METALS® - - 5 — - 8 - 5 - 18
SPLP PCBs — — - - - 8 — = 5 — - 13
SPLP METALS — ~ — - _ 3 — - 5 - - 13
TOC, Bulk Density, ) R ) .
pH, porosity - 1 1 - -- -- - - - - 2 - 4
Subtotal 0 1 16 0 0 64 0 0 35 2 (] 118
) ‘ TCLVOC 11 419 28® 1 4 4 9 4 2 14 15 133
- | GROUNDWATER |[TCL SVOC 11 22 21 - 4 4 9 4 2 14 15 106
TCL PESTICIDES - 22 - - - 4 9 - 2 14 15 66
TCL PCBs - — — - — 4 9 - 2 14 15 - 44
DIOXINS/
FURANS - - - - - 4 - - - - - 4
TAL TOTAL N
o METALS® 1 22 21 1 4 4 9 4 2 14 15 107
TAL DISSOLVED - ‘
METALS® - 3 2 - 1 - 1 - - 2 15 24




TABLE 1-1

SAMPLE SUMMARY TABLE
BASEWIDE GROUNDWATER OU RI -
NSB-NLON, GROTON, CONNECTICUT

PAGE 2 OF 2
.z . Number of Samples
. ’ NORTHERN REGION CENTRAL REGION SOUTHERN REGION
Matrix Parameters Sites 1, Back- Total
2A,2B,4 | Site3 | Site7 | Site 14 | Site 20 Site 16 Site 8 | Site 15 | Site 18 | Site 23| ground™

GROUNDWATER |PERCHLORATE - - 21 - 4 - - - - — . 25

(Continued) TSS/TDS 11 22 21 1 4" 4 9 4 2 14 15 107
NATURAL ‘ |
ATTENUATION? - 32 21 - — - - - - 14 - . 67 .
CHLORIDE 11 — - — - - - - - - 11 22
TOC ' 11 -- - - - - - _ - = _ 11
COoD 11 - — - - - - — — — — 11
ALKALINITY 11 — - = = - - . = = - T
HARDNESS 1 - - = - = - ~ - - - 1
SULFATE 11 - - - - — - - - - ~ 11
Subtotal . 110 164 135 3 21 28 55 16 12 100 116 760

TOTAL 110 165 151 3 21 164 55 16 82 102 116 985

Shallow soils are defined as samples collected from depths of 0 to 1 foot below ground surface.

Deep soils are defined as samples collected from depths greater than 1 foot below ground surface.

Two rounds of background samples will be collected. Each round wull consist of 15 samples.

TAL metals analysis does not include cyanide.

includes 9 samples to be collected from temporary weil points which will have quick-tum VOC analysas Depending on the results, additional temporary well samples

may be collected.

Includes 7 samples to be collected from temporary well points which will have quick-tum VOC analysis.

Natural attenuation parameters include total organic carbon (TOC), dissolved oxygen, salinity, oxidation-reduction (REDOX) potential, pH, atkalinity, hardness, divalent iron,
chloride, nitrate, sulfide, sulfate, ammonia, methane, temperature, and specific conductivity. _
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TABLE 1-2

SUMMARY OF RISK ASSESSMENT APPROACH BY SITE AND MEDIA
' BASEWIDE GROUNDWATER OURI
NSB-NLON, GROTON, CONNECTICUT

Previously Remedial FS Proposed HHRA
Site Investigated Investigation PRAP HHRA Approach SO GW SD SwW
ee—— ROD/NFADD for GW OU RI
NORTHERN REGION . S
Site 1 - CBU Drum Storage Area Site 1 Yes Yes Yes - SO Qualitative Yes Yes . Yes (Site 2B) |Yes (Site 2B)
Site 2A - Area A Landfill Quantitative No (RA) |[Yes NA NA
Site 28 - Area A Wetland Site 2A Yes Yes Yes - SO . i .
Site 4 - Rubble Fill Bunker A-86
‘|(Sites 1, 2A, 2B, and 4 will be evaluated  [Site 2B Yes Yes No -
together under one risk assessment) '
. Site 4 Yes Yes Yes - SO/SD i
Site 3 - Area A Downstream Watercourses and OBDA |Yes Yes Yes - SO/SD/SW [Qualitative No (RA) |Yes No (RA) Yes
) - ' Quantitative No (RA) [Yes No (RA) No
- |Site 5 - Bunker A-85 NA NA NA Qualitative- NA NA NA, - NA
. - |Quantitative NA NA NA NA -
Site 7 - Torpedo Shops Yes Yes " iNo Qualitative Yes Yes Yes (Site 3) |Yes (Site 3) .
Quantitative Yes Yes NA NA .
Site 14 - OBDANE Yes Yes No Qualitative Yes Yes Yes (Site 3) |Yes (Site 3)
i Quantitative No Yes NA NA ?
Site 20 - Area A Weapons Center - Yes Yes No Qualitative Yes Yes Yes (Site 2B) |Yes (Site 2B)
- Quantitative No Yes No ’ No Lt
CENTRAL REGION .
Site 16 - Hospital Incinerator . No No No Qualitative Yes Yes NA NA
Quantitative Yes Yes NA_ NA
SOUTHERN REGION - -

Site 8 - Goss Cove Landfill Yes Yes Yes - SO/SD/SW {Qualitative Yes . Yes - Yes (GC/TR) |Yes (GC/TR
. - Quantitative No (RA) |Yes' No ' No '
Site 12 - NEX Gas Station Site 12 Yes ? ? Qualitative Yes Yes [NA - NA e
Site 23 - Tank Farm Quantitatve -~ No (RA) tYes NA NA  r

(Sites 12 and 23 will be evaluated together [Site 23 - |Yes Yes - buta Yes - SO N ’ .

under one nsk assessment) duantltative risk ! .
. assessment was .. -~ .

NOT performed - . .

Site 15 - Spent Acid Storage Yes Yes Yes - SO Qualitative Yes Yes NA NA

and Disposal Area Quantitative No (RA) |[Yes NA NA

Site 18 - Building 33 No No No Qualitative Yes Yes NA NA

Solvent Storage Area - Quantitative Yes Yes NA NA

Notes:

NA - Not Applicable

HHRA - Human Health Risk Assessment

FS - Feasibility Study

PRAP - Proposed Plan

ROD - Record of Decesion

NFADD - No Further Action Decision Document
GC - Goss Cove ’

TR - Thames River
RA - Remedial Acti
SO - Soil

SD - Sediment

on

SW - Surface Water

GW - Groundwater
? - Information Unki

nown

Qualtative - No new data; screening level assessment of data, discuss previous HHRA, identify mobility issues (no modeling), provide uncertainty discussion
Quantitative - New data, complete new HHRA, identify mobility Issues (potential for modeling), provide uncertainty discussion

IR TN A
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TABLE 1-3

POTENTIAL POTENCY FOR CARCINOGENIC PAHs'"
BASEWIDE GROUNDWATER OU RI
NSB-NLON, GROTON, CONNECTICUT ° ¢

Order of Potential

Chemical - Weight-of-

Evidence Potency
Benzo(a)anthracene B2 0.1
Benzo(b)fluoranthene B2 0.1
Benzo(k)fiuoranthene B2 0.01
Benzo(a)pyrene B2 1.0
Chrysene B2 - 0.001
Dibenz(a,h)anthracene B2 1.0
Indeno(1,2,3-cd)pyrene B2 0.1

1 USEPA, 1993; USEPA, 1994c.

B2 Probable Human'Carcinogen
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TABLE 14

SUMMARY OF GASTROINTESTINAL ABSORPTION EFFICIENCIES AND RECOMMENDATIONS

FOR'ADJUSTMENT OF CSFs AND RFDs FOR SPECIFIC COMPOUNDS "
"BASEWIDE GROUNDWATER OU RI
NSB-NLON, GROTON, CONNECTICUT

highly variable

Compound - al Absorption Adjustment
" o Required?
ORGANICS '
Chlordane 80% No
2,4-Dichlorophenoxyacetic acid >90% No
DDT ‘ ’ 70-90% (oil) No
Pentachlorophenol 76% (diet) No
100% (water)
PCBs . . 96% (squalene) No -
A 80% (emulsion)
81% (corn oil)
PAHs 58% (starch solution) No .
89% (diet) T
TCDD 50-60% (diet) "No -
70% (diet)
70-83% (corn oil) -
Other Dioxins/Dibenzofurans - >50% No
All orther organic compounds generally >50% No
INORGANICS ‘ ’
Antimony 15% (aqueous) Yes
Arsenic 95% No
Barium 7% (agqueous) Yes
Beryllium 0.7% (water) Yes
Cadmium 3-5% (food) Yes
i 5% (water) Yes
Chromium (l11) 1.3% (feed/aqueous) Yes
Chromium (IV) 2.5% (aqueous) Yes
Copper 57% No
Cyanide - >47% No
Manganese 6% Yes
Mercuric chloride (other soluble salts) . : 7% Yes
Insoluble or metallic mercury ' <7% Yes
Nickel 4% Yes
Selenium 30-80% No
Silver 4% Yes
Thallium 100% No
Vanadium 2.6% Yes
Zinc No

1 USEPA, 1998c.




TABLE 1-5

. SUMMARY OF RECEPTORS BY SITE
'‘BASEWIDE GROUNDWATER OU RI
NSB-NLON, GROTON, CONNECTICUT

Site Full-Time Construction Older Child Future Residents
: Employees Workers Trespassers (Adult/Child)
(6-16 years)

NORTHERN REGION

1 — CBU Drum Storage Area © -
2A - Area A Landfili : -
2B - Area A Wetlands ' -
4 — Rubble Fill at Bunker A-86 . -

XX X X X

3 - Area A Downstream -
Watercourses/OBDA

x
x

7 — Torpedo Shops X

x

14 - OBDANE -

20 - Area A Weapons Center -- X -- -

CENTRAL REGION

| 16 — Hospital Incinerator , X | X | X X

SOUTHERN REGION

8 — Goss Cove Landfill - X - —

15 — Spent Acid Storage and . - X —- ' X
Disposal Area

18 — Solvent Storage Area X X X X
(Building 33) : -

12 - NEX and 23 - Tank Farm R X - X
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TABLE 1-6

SUMMARY OF EXPOSURE ROUTES EVALUATED QUANTITATIVELY
- BASEWIDE GROUNDWATEROURI - - -
NSB- NLQN, GROTON, CONNECTICUT

Receptors ' , - . Exposure Routes

‘ - Potentially Complete Exposure Pathways :
Construction Workers e  Soil Ingestion (subsurface and surface)

e Soil Dermal Contact (subsurface and surface)
‘  Inhalation of Air/Dust (subsurfacé and surface)
- | o Dermal-Contact with Groundwater

Full-Time Employees - . : .| " Soil Ingestion (surface)
' " " ' .». Soil Dermal.Contact (surface)
¢ " Inhalation of Air/Dust (surface)

Older Child Trespassers - ’ ¢ Soil Ingestion (surface)

(ages 6-16 years). L ' Soil Dermal Contact (surface)
Lo ‘ ‘o' Inhalation of Air/Dust (surface)

¢ Sediment Ingestion

‘e Sediment Dermal Contact

Incomplete’ Exposure Pathways = ' -

Future Residents (Adult and Child) , .. |.e  Soil Ingestion (surface and subsurface)

‘ . *  Soil Dermal Contact (surface and subsurface)

| ®  Inhalation of Air/Dust (surface and subsurface)
« Direct Ingestion of Groundwater” '

| '« Dermal Contact with Groundwater while
_Showering/Bathing"

1 " Exposure to groundwater not evaluated for site anng Thames River (Goss Cove Landf ill) because of
- saline conditions.




TABLE 1-7

EXPOSURE PARAMETERS FOR FUTURE RESIDENTS "

BASEWIDE GROUNDWATER OU RI
NSB-NLON, GROTON, CONNECTICUT

PAGE 1 OF 2

Older.Child Trespasser

Future Residentsm

i?;:sa:f Parameter (units) (6-16 years) Adut Child
RME CTE RME CTE RME CTE
Soil/Sediment Exposure Concentration (mg/kg) 95% UCL | 95%.UCL | 95% UCL | 95% UCL | 95% UCL | 95% UCL
Ingestion Ingestion Rate (mg/day) 100 50 100 50 200 100.
Exposure Frequency (day/yr) 120 ® 52 150 150 150 150
Exposure Duration (yr) 109 3@ 24 7 6 2
Body Weight (kg) 439 439 - 70 70 15 15 -
Soil/Sediment Exposure Concentration (mg/kg) 95% UCL | 95% UCL | 95% UCL [ 95% UCL | 95% UCL | 95% UCL
Dermal Contact  [Body Surface Area (cm?) 10500 ® | 10500® | 20000® | 20000 © 6980 © 6980 ©
Fraction Exposed (forearms, head, hands) 0.3® .03® 0.19® 0.19® 03¢ 0.3%®
Adherance Factor (mg/cm?) 0249 0.06 ' 0.07 "9 0.01 "9 0.2 19 0.06 "9
Exposure Frequency (day/yr) 120 @ 52 150 150 150 150
Exposure Duration (yr) 10 @ 3@ 24 7 6 2
Body Weight (kg) 439 . 4309 70 70 15 15
Inhalati , e 18E-8x | 18E-8x | 18E-8x | 1.8E-8x ©
nhalation of Exposure Concentration (mg/m") ucL @ ucL @ ucL @ ucL @ NA NA
Air/Dust -
Inhalation Rate (m?hr) 329 3209 0.833 0.833 7 NA NA
Exposure Time (hr/day) 49 2@ 24 24 NA NA .
Exposure Frequency (day/yr) 120 @ 52 350 234 NA NA
Exposure Duration (yr) 10 ¥ 39 30 9 NA NA
Body Weight (kg) 43® 439 70 70 NA NA
Groundwater Exposure Concentration (mg/L) - NA NA Maximum | Average NA NA
Ingestion Ingestion Rate (L/day) NA NA 2 1.4 NA NA
[Exposure Frequency (day/yr) NA NA 350 234 NA NA
Exposure Duration (yr) NA NA 30 9 -NA NA .
Body Weight (kg) NA NA 70 70 NA NA




TABLE 1-7

EXPOSURE PARAMETERS FOR FUTURE RESIDENTS "

BASEWIDE GROUNDWATER OU Ri

"NSB-NLON, GROTON, CONNECTICUT ~

1 USEPA 1994c, unless otherwise noted .
2 A 30- and 9-year future re5|dent evaluated (RME: and CTE). Age- adjusted |ngest|on and dermal contact rates wall be used for soil/
sediment exposures. - .

Based on Phase

| RI (Atlantic, 1992).

. Professional judgment.

USEPA, 1989b.

20 m/day.

NA - Exposure route not evaluated.
For RME, 15 mlnutes per event, and for CTE 10 mlnutes per event.

3
4
~-5
6 USEPA, 1992c.
7
8
9
1

0 USEPA 19980

el

PAGE 2 OF 2 4
- . Older Child Trespasser . Future Residents ? -
i’;‘;zsal:ir: ‘ Parameter (units)- (6-16 years) Adult Child
» , '. : RME CTE RME CTE RME CTE
Groundwater Exposure Concentration (mg/L) . - NA - - NA . Maximum <} Average. | - NA NA
Dermal Contact  |Body Surface Area (cm?) NA NA 20000 ® - | -20000 @ NA “"NA
- . |(Showering/ Fraction Exposed (whole-body) - -NA NA 109 - 109 -~ NA _NA
‘ Bathing) . Event Frequency (event/day) NA NA 1 - | 1 - NA NA
T Duration of Event (hr/event) - NA NA 0.25W® -1 0167 WO, NA - NA ..
Exposure Frequency (day/yr) = - NA NA " 350 - 234 NA NA
v Exposure Duration (yr) o NA NA 30 .9 NA NA
Body Weight (kg) NA NA 70 70 . NA NA

A,



TABLE 1-8

EXPOSURE PARAMETERS FOR FULL-TIME EMPLOYEES AND CONSTRUCTION WORKERS "

BASEWIDE GROUNDWATER OU RI
NSB-NLON, GROTON, CONNECTICUT

Exposure ’ Parameter . Full-Time Employee Construction Worker
Scenario ’ (units) : RME CTE RME CTE
Soil Ingestion | Exposure Concentration (mg/kg) , 95% UCL | 95% UCL | 95% UCL | 95% UCL
Ingestion Rate (mg/day) ) 100 50 480 240@
Exposure Frequency (day/yr) 150 © 150 1209 80
Exposure Duration (yr) 25 6% 1% 1@
Body Weight (kg) ‘ 70 | ‘ 76 70 70
Soil Dermal Exposure Concentration (mg/kg) 95% UCL | 95% UCL 95% UCL | 95% UCL
Contact Body Surface Area (cm?) 20000 20000“ | 20000% 20000
Fraction Exposed (forearms, head, hands) - 0.19%® 0.19® 0.19® 0.19®
Adherence Factor (mg/cm?) 0.2® 0.02® 0.2® 0,02
Exposure Frequency (day/yr) 150 150 120® 80
Exposure Duration (yr) 25 6@ 1@ 1
Body Weight (kg) . ~ 70 70 70 70
Inhalation of Exposure Concentration (mg/ma) 1.8E-8 X 1.8E-8 X 9E-8 X 9E-8 X
Dusv/Air : ' ucL® ucL® uct® | . uc®
Inhalation Rate (m°hr) 259 . 259 399 399
Exposure Time (hr/day) 8% 8? g? 8@
Exposure Frequency (day/yr) “ _ . 150 150 120® 8o®
Exposure Duration (yr) 25 6% 19 1@
_ Body Weight (kg) . 70 .70 76 - .70
Groundwater Exposure Concentration (mg/L) . . NAD NA  Maximum | Average
| Qormal Body Surface Area (om?) NA NA 200007 | 20000%
Fraction Exposed (forearms, head, hands) - NA NA 0.19® - 0.19®
Event Frequency (events/day) " NA NA 1 1
Duration of Event (hr/event) NA "NA 4@ 20
-Exposure Frequency (days/yr) NA NA 20%@ 10@
Exposure Duration (yr) : NA NA 1 1
Body Weight (kg) NA NA 70 70
1 USEPA, 1994c, unless otherwise noted 5 USEPA, 198%b
2 Professional judgement . 6 USEPA, 1998c
3 ] Based on Phase | Rl (Atlantic, 1992) 7 NA - Exposure route not evaluated
4 USEPA, 1992b




. TABLE1-9

RECOMMENDED DERMAL ABSORPTION FACTOR FROM SOIL™"
. : BASEWIDE GROUNDWATER OU RI '
. NSB-NLON, GROTON, CONNECTICUT

Compound Dermal Absorption Factor

_Arsenic 0.03 °
Cadmium ' - 0.01
Chlordane ‘ 0.04
2,4-Dichlorophenoxyacetic acid 0.05
DDT : 0.03
TCDD and other dioxins o

<10% organic soil ©- 0.03
>10% organic soil '0.001
Lindane 0.04
PAHs .

Benzo(a)pyrene 0.13
PCBs

Aroclor 1254 and 1242 0.14
Pentachlorophenol 0.25
Generic Defaults for Screening

Semivolatile organic compounds 0.1
Inorganics 0.01

1 USEPA, 1998c .
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2.0 SAMPLING AND ANALYSIS PLAN

This SAP discusses gjeneral sampling operations and procedures.for»the proposed sampling events to be

performed at NSB-NLON. : Details .of the sampling. events; including sample locations, sample analytes,
. and rationale are provided in the following sections. '
21 - . .FIELD OPERATIONS SUMMARY -

Tne fi eld operations will be divided into t»tzo phases. Phase 1 involves site characterization at Sites 16
and 18 to |dent|fy the possible presence of contamination in soil and groundwater; collection of shallow
and deep soil samples at Site 7; and the mstallatlon and samplrng of temporary groundwater monltormg
wells at Sites 3, 7 16 and 18. Results for groundwater samples from the temporary wells will be used to

~ determine the Iocatlon of the shallow and deep permanent well clusters at Sltes 3 and 7, as necessary to
be mstalled durlng Phase 2. ‘ '

Phase 2 also includes installing permanent monitoring wells at Site 23 and at background locations;
, collecting groundwater samples from new and existing wells at Sites 2,3,4,7, 8 14, 15, 20, 23, and -
background locations; measurlng water levels and free-product thickness in exrstlng and newly installed

monltormg wells and performlng slug tests in wells at Sites 3, 7, and 23

Table 2-1 summarizes the sampling activities and includes, for each sample, the sample identification
_number, test boring and monitoring well identiﬁer, sample depth, analytical parameters, and sampling
rationale. Sample depth is given as feet below ground surface (bgs) for soil samples. For groundwater
samples, the aquifer in which the well is installed and the screened‘interval are given. Although not listed
in Table 2-1, water quality parameters will be measured during the collection of groundwater samples
from each monitoringIWeII. Figures 2-1 through 2-10 show proposed soil boring, monitoring well, and

- temporary well locations for each site.

Soil samples for this RI will be collected from shallow depths (0 to 1 foot bgs) and deep depths (1 to
12 feet bgs or to the top of the water table). Soil samples will be collected using direct-push or hollow
~stem auger drilling techniques. *'Section 2.4.1 provides more information regarding the soil sampling

methodology.
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22 MOBILIZATION AND DEMOBILIZATION

Following approval of the WP and 'SAP, TtNUS will begin mobilization activities.: These activities will
include coordinating on-base utility clearances, subcontracted utility search services, mobilization of
subcontractors, and mobilization of TINUS staff and equibi’nent. The FOL will coordinate the mobilization
activities for this project. The equipment required for field activities will be mobilized from the TtNUS .
Pittsburgh, Pennsylvania warehouse to the site by the FOL and the field crew. “TtNUS personnel will
submit proposed soil boring and groundwater monitoring well location drawings to NSB-NLON
engineering personnel for utility clearance purposes. These drawings will be submitted before staff and
equipment are mobilized. The FOL will then \mobilize to the site to mark the proposed drilling locations
with NSB-NLON personnel. The purpose of this mobilization will bg to review each location for equipment
access or logistic problems witH on-going base activities. Subcontracted utility personnel will be
mobilized to the site at this time to assist in clearing the drilling Iocations.‘ The FOL, NSB-NLON
personnel, and project manager will review and agree upon any locations that have to be moved due to
access, utility, or logistic problems. Additionally, the FOL will arrange the hookup of a field trailgr.

All field team members will review the WP, SAP, HASP, and QAPP after utility clearance activities are
completed. Prior to molbi!ization', a field team orientation meeting wﬁl be held to familiarize personnel with
the scope of the field activities. Site-specific health and safety training will be given to the field crew after
they have mobilized to the site.

The FOL and crew will demobilize from the site after the field operatiohs have been completed and
transport all field equiph‘:ent back to the Pittsburgh warehouse.

23 SAMPLING LOCATIONS

2.31 Northern Region

‘The following sites in the Northern Region will be investigated during the Basewide Groundwater OU RI:

e Sites 1, 2A, 2B, and 4 - CBU Drum Storage Area, Area A Landfill, Area A Wetland, and Rubble Fill
Area at Bunker A-86 A '

e Site 3 — Area A Downstream Watercourses and OBDA

e Site 7 — Torpedo Shops

¢ Site 14 - OBDANE

o Site 20 — Area A Weapons Center
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2311 Slte 1.— CBU Drum Storage Area, Site 2A - Area A Landflll Slte 2B - Area A Wetland,
.and Site 4 — Rubble Fill Area at Bunker A-86 K

-Groundwater at these four sites in the Northern Region will be monitored .under the Groundwater
Monitoring Plan (GMP) for the Area A" Landﬁll (TtNUS, 1999a) The purpose of the GMP is to evaluate
the effectlveness of the completed interim remedlal -action (IRA) at the Area A Landfill and to assess
whether contammatlon is mlgratlng from the Iandfll to downgradient Iocatsons The GMP reqwres
quarterly groundwater sampling and analysns for TCL orgamcs TAL metals, TOC TDS chemlcal oxygen
demand (COD), alkallnlty hardness, chlondes and sulfates. Water quallty parameters lncludung REDOX
potential, pH, specific conductance, DO and turbldlty will be measured in the field. Water levels in the
monltorlng wells wull also be measured at the tlme of sampllng

The EDSR (TtNUS 1998b) recommended that the groundwater data collected for these four sites under
the GMP be used.to evaluate groundwater condltlons in conjunction with the Baserde Groundwater OU
R