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Appl i cabl e, or Rel evant and Appropriate Requirenents (ARARs) - The Federal and state environnmental and
facility siting rules, regulations, and criteria which nust be net by the selected renedy under
Super f und.

Asphal t/ GCL cap - Cover made up of a |ayer of asphalt and a Geosynthetic Cay Liner (GCL) which was
pl aced over areas of contaminated soil at DRMDin 1995. The GCL is a fabricated |iner which consists of
an inpervious |ayer of bentonite clay "sandwi ched" between two perneabl e | ayers of geotextile fabric.

Chem cal fixation-solidification - Controlled m xing of waste naterial (typically soil or sludge) with
sel ected chemicals which induce a solidification of this material and the imobilization (fixation) of
certain contaminants within the solidified naterial.

Contami nants - Any physical, biological, or radiological substance or matter that, at a certain
concentration, could have an adverse effect on hunman health and the environnent.

Excavation - Earth renmoval with construction equi prment such as backhoe, trencher, front-end | oader, etc.

Feasibility Study (FS) - A report that presents the devel opnent, analysis, and conparison of renedi al
al ternatives.

G oundwater - Water found beneath the earth's surface. G oundwater may transport substances that have
percol ated downward fromthe ground surface as it flows towards its point of discharge.

"Hot Spots" - Those areas of soil at DRMO where contami nant concentrations result in unacceptable risk to
site workers if the site continues to be used as it presently is.

Landfilling - Controlled burial of material at a site specifically designed for this purpose.

PAHs - Pol ycyclical Aromatic Hydrocarbons. H gh nol ecul ar weight, relatively immbile, and noderately
toxic solid organic chemcals featuring nultiple benzenic (aromatic) rings in their chenical fornula.
Typi cal exanpl es of PAHs are naphthal ene and phenant hr ene.

PCBs - Pol ychl orinated Bi phenyls. H gh nol ecul ar wei ght, noderately nobile, and noderately to highly
toxic liquid organic chemcals featuring two benzenic rings and nmultiple chlorine atoms in their chem cal
formula. In the past, PCBs were commonly used as cooling fluid in electronic transforners and, as a
result, PCB contam nation is relatively w despread.

Record of Decision (ROD) - An official docunment that describes the selected Superfund remedy for a site.
The ROD docunents the renedy selection process and is issued by the Navy and U S. EPA follow ng the
public coment peri od.

Remedi al Investigation (RI) - A report which describes the site, docunments the type and distribution of
contanmi nants detected at the site, and present the results of the risk assessment.

Responsi veness Summary - A sunmary of witten and oral comments received during the public coment
period, together with the Navy's and U S. EPA's responses to these coments.

Ri sk Assessnment - Evaluation and estinmation of the current and future potential for adverse hunman health
or environnental effects from exposure to contam nants.

Sedinent - Soil, sand, and mnerals typically transported by erosion fromsoil to the bottomof surface
wat er bodi es, such as streans, rivers, ponds, and | akes.

Source - Area(s) of a site where contam nation originates.

Surface Water - Water fromstreans, rivers, ponds, and | akes. For this ROD surface water nmeans water of
the Thames River.

Thermal Desorption - Renoval of volatile and semvolatile contam nants (typically organic chem cals)
t hrough heating of the contaminated material with hot air, followed by capture and treatment of the
removed contani nants fromthe exhaust gases.

Tinme Critical Renmoval Action - Site cleanup action conducted on an accel erated schedule for the rapid
correction of an environnental situation of particular concern.
Vadose - Soil above the typical groundwater |evel.



DECLARATI ON FOCR THE | NTERI M RECORD COF DECI SI ON
SI TE NAME AND LOCATI ON

The Defense Reutilization and Marketing Office (DRMD is |located on the Naval Submarine Base New London
(NSB-NLON), Groton, Connecticut. This InterimRecord of Decision (InterimROD) addresses the contani nated
soil and groundwater at this site.

STATEMENT OF BASI S AND PURPCSE
This InterimROD presents the following interimrenedy for soil and groundwater at the DRMO

. Institutional Controls
. Moni t ori ng

The sel ected remedi al action was chosen in accordance with the Conprehensive Environmental Response,
Conmpensation, and Liability Act (CERCLA) of 1980, as anended by the Superfund Arendnents and

Reaut hori zati on Act (SARA) of 1986, and to the extent practicable, the National G| and Hazardous

Subst ances Pol | ution Contingency Plan (NCP). This decision is based on the admnistrative record for the
DRMO whi ch was devel oped in accordance with Section 113(k) of CERCLA, and is available for public review
By i nplenenting institutional controls and mai ntenance of the existing asphalt and geoconposite clay (GO
layers, the U S. Navy plans to protect potential human receptors from adverse health effects of exposure
to the underlying contami nants. By inplenenting nonitoring, the U S. Navy plans to verify that the
contami nants in the soil are not migrating to the Thames River through the groundwater. The Connecti cut
Department of Environmental Protection (CTDEP) concurs with the selected renedy for DRMO

ASSESSMENT OF DRMO

Actual or threatened rel eases of hazardous substances fromthis site, if not addressed by inplenenting
the response action selected in this InterimROD, nay present a current or potential threat to public
heal th, welfare, or the environnent.

The U S. Navy has determned that remedial action is necessary for this site because the risks to
potential human receptors associated with the soil at this site exceed the U S EPAlimt of cumulative
noncar ci nogeni ¢ Hazard Index (H') of 1.0 and cunul ative incremental cancer risk (ICR) of 1 x 10 -6. Al so
the risks for these potential receptors exceed CTDEP Renedi ation Standards linmit of 1 x 10 -6 |ncrenental
Cancer Risk (ICR for individual contamnants with a cumulative ICR exceeding 1 x 10 -5 and cumnul ative H
exceeding 1.0. Currently there are no receptors at the site that are facing a health risk al though there
is a potential for migration of contam nants through the groundwater and into the Thames River. This
InterimROD sel ects the renedy to address potential future risks.

DESCRI PTI ON COF THE SELECTED REMEDY

This remedi al action addresses the soil and groundwater at the DRMO A Time-Critical Renoval Action at
the DRMO was conpl eted in January 1995. Contaminated soils were excavated down to the water table and

di sposed of f site. The excavated area was backfilled and covered with a geosynthetic clayliner (GCL) and
asphalt. The renumi nder of the DRMO, was paved with asphalt. Contam nated soil remains in place bel ow the
water table.

The U S. Navy has determined that institutional controls and nonitoring is appropriate for the

contam nated soil and groundwater at this site. Potential exposure to soil and potential mgration of
contam nants into the groundwater are the principal threats posed by the site. This remedy invol ves

mai nt enance of the existing asphalt and GCL cover on the site, records in the Base Master Plan regarding
the contam nation and restricting future | and devel opnent at the site, installation of nonitoring wells,
and periodi c sanpling and anal ysis of groundwater. Land use restrictions will be placed on the property.

STATUTCRY DETERM NATI ONS

The remedy selected by the U S. Navy for DRMOis protective of human health and the environment, conplies
with federal and state requirenents that are legally applicable or relevant and appropriate to this
remedi al action, and is cost-effective. However, because this renedy will result in hazardous substances
remai ning in the soils above heal th-based | evels, groundwater nonitoring will be inplenmented to assess
whet her the remedy is achieving long-termrenedial requirenents. A review of the data and site conditions
will be conducted within five years after comrencenent of remedial action to ensure that the renedy
continues to provide adequate protection of human health and the environnent. This renmedy uses pernmanent
solutions and alternative treatnent technol ogi es to the maxi numextent practicable for this site. The



sel ected renedy does not satisfy the statutory preference for renedies, that enploy treatnent as a
principal elenent to reduce toxicity, nobility, or volume of contam nants. Continued maintenance of the
controls installed during the Time-Oritical Renmoval Action provides adequate  protection of hunman heal th
and the environnment from exposure to contaninated soil under current |and use conditions. Protection of
the environnent will be assessed through groundwater nonitoring to eval uate contam nant nigration risks.

DECLARATI ON

This InterimROD represents the selection of a renedial action under CERCLA for the DRMO. The foregoi ng
represents the selection of a renedial action by the Departrment of the Navy and the U S. EPA Region |
with the concurrence of the CTDEP..

Concur and reconmend for imrediate inplenentation:

<I M5 SRC 98002C



1.0 SITE NAME, LOCATI ON, AND DESCRI PTI ON

NSB- NLON covers approxi mately 550 acres of land in the sout heast of Connecticut in the tows of Ledyard
and Goton, on the east bank of the Thanmes River, approximately 6 mles north of Long |sland Sound. For
al nost 100 years, the Naval Submarine Base New London (NSB-NLON) has served as a mmjor support center for
the U S. Atlantic fleet. The location of NSB-NLON is shown as the U S. Naval Reservation on Figure 1-1.

The Defense Reutilization and Marketing Office (DRMD) is |located adjacent to the Thames River in the
northwestern section of NSB-NLON as shown on Figure 1-2. The site is | ocated between a bedrock outcrop
that runs roughly parallel to the Providence and Wircester Railroad to the east and the Thanes River to
the west. The site covers approxinately 3 acres of land gently sloping towards the Thames River. A
majority of the site is paved with an asphalt |ayer, and it features buildings, a weighing scale, and
m scel | aneous storage piles. Currently, the DRMD is used as a storage and collection facility for items
such as computers, file cabinets, and other office equi pment to be sold during auctions and sales held
periodically during the year.

<I MG SRC 98002D>
<I MG SRC 98002E>

2.0 SITE H STORY AND ENFORCEMENT ACTI VI TI ES

This section summari zes the | and use, response history, and enforcement history for the DRMO

2.1 LAND USE AND SI TE H STORY

For al nost 100 years, the NSB-NLON has served as a major support center for the U S. Atlantic fleet. From
1950 to 1969, the DRMO was used as a landfill and waste burning area. Non-sal vageable waste itens

i ncluding construction nmaterials and conbusti bl e scrap were burned al ong the Thanmes Ri ver shoreline, and
the resi due was pushed to the shoreline and partially covered.

At various times, netal and wood products have been stored over nost of the site. Building 491, |ocated
in the northern, unpaved portion of the site was used to store m scellaneous itens including batteries.
Metal scrap bailing operations are performed adjacent to Building 491 on a gravel surface. Building 491
formerly housed a battery acid handling facility.

Bui | di ngs 355 and Building 479 are located in the southern, paved, portion of the site and are primarily
used for storage. Alarge scrap yard is located north of Building 479. Details of the site are descri bed
in Section 5.0 and depicted on Figure 5-1.

Subrmarine batteries were previously stored in the southeast portion of the site adjacent to the railroad
tracks. No evidence of |eaks was observed.

2.2 RESPONSE AND ENFORCEMENT HI STORY

The U. S. Navy has placed 25 sites under the purview of the Installation Restoration Program Depending on
the characteristics of the sites, the nedia of concern at these sites are: soil, sedinment, groundwater,
surface water, and air. Records of Decision have been issued for some of these sites, and of these sites,
remedi al actions have been conpleted at several of them The majority of the remaining sites are under
vari ous stages of renedial investigation and feasibility study preparation. Sone of the sites have been
classified low priority based on low risk ranking by the U S. Navy and will not be investigated at this
time.

The IRP and CERCLA. In 1975, the Departnent of Defense devel oped a programto investigate and cl ean up
probl em areas invol ving contam nation of |land and water at Federal facilities such as the NSB-NLON. That
program known as the Installation Restoration Program (I RP), is being conducted in accordance with the
Conpr ehensi ve Environnmental Response, Conpensation, and Liability Act (CERCLA), commonly referred to as
the Superfund law. In 1986, Congress passed anmendrments to CERCLA that contain provisions for Federal
facilities. NSB-NLON was placed on the National Priorities List (NPL) of Federal Superfund sites on
August 30, 1990, by the U S. Environnmental Protection Agency (U S. EPA).

Initial Assessnment Study (IAS). An I AS (Envirodyne, 1982) was conducted to identify and eval uate past
hazar dous waste di sposal practices at NSB-NLON and to assess the associ ated potential for environnental
contam nation. The | AS recommended further investigation of several areas including the DRVO

Federal Facility Agreenment (FFA). The U S. Navy entered into an FFA with the U S. EPA and the Connecti cut
Department of Environmental Protection (CTDEP) on January 5, 1995. The FFA established roles and



responsibilities of each agency, set deadlines for the investigation and cl eanup of hazardous waste
sites, and established a mechanismfor the resolution of disputes anbng agenci es.

Renedi al Investigations, studies, and renoval action conducted to date. A Phase | Renedial Investigation
(R) (Atlantic, 1992), a Phase Il R (B&R Environmental, March 1997), and a Focused Feasibility Study
(FFS, Atlantic 1993) were conducted over the course of several years, ending in March 1997. A
tinme-critical renmoval action was conpleted in January 1995 (OHM Septenber 1995)wherei n approxi mately
4,700 tons of soil contamnated with | ead, polynuclear aromatic hydrocarbons (PAHs), and PCBs were
excavated fromthe site down to the water table and di sposed of at an offsite hazardous waste landfill.
Cont ami nated soil bel ow the groundwater |evel was left in place. The excavated area was backfilled with
clean borrow nmaterial froman offsite location, and the area was capped with geosynthetic clay/geotextile
layers and overlaid by gravel/asphalt layer. At the tine of conpletion of the renmoval action, the

remai ning area was al so paved with an asphalt |ayer.

Feasibility Study (FS) and Proposed Renedial Action Plan (PRAP). A draft final FS for this site (B&R

Envi ronnental , Septenber 1997) and a PRAP (U.S. Navy and B&R Environnental, Septenber 1997) based on this
FS were prepared for this site. The scope of this FSwas limted to the soil and groundwater at the site.
However, this FS al so addressed reducti on of any adverse affects that the soil and groundwater may have
on surface water in Thames River.

3.0 COWLN TY PARTI Cl PATI ON

Throughout the history of the investigations and enforcenment activities at NSB-NLON, the community has
been actively involved in accordance with CERCLA Sections 113(k)(2)(B)(i-v) and 177. Community nenbers
and other interested parties have been kept abreast of site activities through infornmational neetings,
publ i shed "fact sheets and information updates,” press rel eases, public neetings, and Technical Review
Committee (TRC)/Restoration Advisory Board (RAB) neetings.

The TRC was established in 1988 and was |ater (in 1994) reorgani zed and renamed the RAS. The RAB has been
an inportant vehicle for community participation in the NSB-NLON | RP. The RAB consists of representatives
of the U S. Navy, U S EPA CIDEP, planners and officials of neighboring tows, Navy and U S. EPA
contractors, and local residents with scientific know edge of or interest in the sites. The RAS neets
quarterly to review technical aspects of the NSB-NLON | RP and provi des a nechanismfor comunity input to
t he program

To ensure that the community is well informed about NSB-NLON | RP activities, the Navy has provided and
will continue to provide the public with the follow ng sources or vehicles of information.

. Public Informati on Repositories. The Public Libraries in Goton and Ledyard, and the Naval
Submari ne Base, are the designated information repositories for the Subbase | RP.

. Key Contact Persons. The Navy has designated a Public Affairs Oficer and an U S. EPA
Communi ty | nvol venent Coordinator as information contacts for the Subbase. Their addresses
and phone nunbers are included in all infornation material distributed to the public,
including any fact sheets and press releases. The Public Affairs Officer will maintain the
site mailing list to ensure that all interested individuals receive nore pertinent
information on the IRP activities.

. Mai ling List. To ensure that information materials reach the individuals who are interested
in or affected by the IRP activities at the Subbase, the Navy nmaintains and will regularly
update a mailing list of interested persons. Anyone interested in being placed on the |ist
can do so by contacting the Subbase Public Affairs Oficer.

. Regul ar Contact with Local O ficials. The Navy has managed and will continue to arrange
regul ar neetings to discuss the status of the IRP with the RAB, which includes
representatives from nei ghboring towns. The Navy contacts other town officials on an
as- needed basi s.

. Press Rel eases and Public Notices. The Navy has issued and will continue to issue press
rel eases to |l ocal media sources to announce public neetings and comment periods, the
availability of the IRP reports and plans, and to provide general infornation updates as and
when the Public Affairs Oficer sees fit.



. Public Meetings. The Navy has held and will continue to hold informal public neetings as
needed to keep residents and town officials informed about IRP activities at the Subbase and
of significant mlestones in the IRP. The neetings include presentati ons by Navy technical
staff, U S. EPA personnel, and/or support contractors for both agencies. The neetings al so
include a question-and answer period. Mnutes of meetings during public comment periods are
included in the Adm nistrative Record for public reference.

. Fact Sheets and Informati on Updates. The Navy has been devel oping a series of fact sheets
which are nailed to public officials and other interested individuals and/or used as
handouts at the public nmeetings. Each fact sheet includes a schedul e of upcom ng neetings
and other site activities. The fact sheets nay explain why the Navy is conducting certain
activities or studies, update readers on potential health risks, or provide general
information on the | RP process.

A detailed formal NSB-NLON Community Rel ations Plan was published in February of 1994. The pl an
identifies issues of community interest and concern regarding the NSB-NLON. The plan al so describes a
program of comunity relations activities that the Navy will conduct during the |RP.

The activities of the community relations programoutlined in this plan have the foll ow ng specific
objectives: (1)to keep local officials, citizens. mlitary personnel, and the nedia informed of site
activities; (2) to increase comunity awareness of the goals and procedures of the IRP, and (3) to
provi de opportunities for public involvenment in the cl eanup process.

The information in the Community Relations Plan is based upon:

. interviews with area residents and local officials conducted in Goton and Ledyard on
Cctober 2-3, 1991;

. interviews with area residents and | ocal officials conducted by phone in Septenber and
Cct ober of 1991;

. input of the TRC RAB which had regularly met to discuss progress at the Subbase;

. public comments and questions at public information neetings held in 1990 and 1991;

. review of Navy site files; and

. di scussions held with Navy, U S. EPA contractors, and technical and public affairs staff.

The U.S. Navy published a notice and brief analysis of the DRMD Proposed Plan in the New London Day on
Sept enber 18, 1997, and nade the RI/FS Proposed Pl an docunents available to the public at the Goton
Public Library, Goton, Connecticut, and the Bill Library, Ledyard, Connecticut.

From Sept enber 18 through Cctober 18, 1997, the U S. Navy held a 30-day public comrent period to accept
public input on the alternatives presented in the FS and the Proposed Plan, as well as other docunents
previously released to the public. On Septenber 25, 1997, NSB-NLON personnel and regul atory
representatives held a public neeting to discuss the Proposed Pl an, answer questions and concerns
regarding the site and the renedial alternative under consideration, and accept any oral comments. A
transcript of this nmeeting is presented in Appendix A The Navy did not receive any witten comrents from
the public during the 30-day public coment period. Comments from CTDEP on the proposed plan were
received in a letter dated Cctober 17, 1997, a copy of which is presented in Appendi x B. A Responsiveness
Summary is presented in Appendix C. The Declaration of Concurrence is presented in Appendi x D

Thi s deci si on docunent presents the selected renedial action for the DRMD at NSB-NLON, chosen in
accordance with CERCLA, as amended by SARA, and, to the extent practicable, the National Contingency
Pl an. The decision for the DRMO is based on the Adm nistrative Record.

4.0 SCOPE AND ROLE OF RESPONSE ACTI ON

This response action following the tinme-critical renoval action that was conpleted in January 1995 as
descri bed on page 2-2. The scope of this renedial action at the DRMO addressed in this RODis limted to
the soil and groundwater. The renedial action was sel ected anong a total of four alternatives that were
retained for detailed screening in the FS for this site, including No Action.

The selected alternative is institutional controls and nonitoring. Institutional controls wll consist of
mai nt enance of the existing cap with I[imtations to site access and restrictions on | and devel oprent.



Monitoring will consist of groundwater sanpling and anal ysis in accordance with the G oundwater
Monitoring Plan (B&R Environnental, Cctober 1997). |If the concentrati ons of groundwater COCs are shown to
exceed site-specific Surface Water Protection Criteria (SWPC), then additional action would be taken,

i ncl udi ng expansi on of the scope of nonitoring to include surface water and sedi ment sanpling, followed
by analysis to determne if COCs are migrating fromthe site to Thames River. |f exceedances of
volatilization criteria are detected, then additional action would be taken including determning the
need for additional remedial action. Five-year site reviews will be conducted over a duration of 30
years.

5.0 SUMVARY CF SI TE CHARACTERI STI CS

This section presents a summary of site characteristics for the DRMO based on informati on generated
during the Phase | and Phase Il RI's. This section discusses topography, surface water, soils, geol ogy,
ecol ogi cal features, and the nature and extent of contami nation present at the DRMO

5.1 TOPOGRAPHY AND SURFACE FEATURES

The DRMO topography and site features are illustrated in Figure 5-1. An exposed, bedrock highpoint,
located to the east of the DRMO slopes steeply to the west towards the site. The ground surface within
the DRMO site boundaries gently slopes westward froman el evation of 8 feet above nean sea | evel (ansl)
al ong the eastern boundary of the site to 4 feet ansl at the Thanes River. The land is relatively flat,
low | ying and prone to flooding by the Thames River.

As part of the Time-Oritical Renoval Action, a geosynthetic clay liner (GCL) and asphalt cap were
installed over an area of excavation, and the remaining portion of the DRMO was paved with asphalt.

Bui | di ngs 479, 355, and 491 are located within the paved area. Figure 5-2 shows the pre-excavation and
post - excavati on confirmation sanpling |locations for this renoval action at the DRVO

5.2 SURFACE WATER FEATURES

Al surface runoff fromthe site flows to the Thanes R ver which is |ocated along the western edge of the
DRMO Two storm sewer systens |ocated along the southern boundary of the site transfer runoff fromthe
eastern side of the Providence and Wrcester Railroad to the Thanes R ver (Atlantic, August 1992). The
DRMO is within the 100-year flood plain of the Thames R ver.

5.3 SO L CHARACTERI STI CS

The Soil dassification Survey (SCS) Soils Map (SCS, 1983) classifies the soil at the DRMO as Udorthents
Urban | and conplex. This classification is defined as being excessively drained to noderately drai ned
soi|l that has been disturbed by cutting and filling.

To the north of the site, the soil is classified as the H nkley Loam This soil is found on stream
terraces and outwash plains and consists of a dark, gravely sand |loam Native naterials at the DRMO were
most likely of this type.

<I MG SCR 98002AF>
<I M5 SCR 98002AG>

Nor t hwest and upsl ope of the site, along the exposed bedrock highpoint, the soil is classified as

Hol | i s- Charl ton- Rock conplex. This classification is defined as being stones and boul ders interningl ed
with a dark, fine, sandy | oam Bedrock outcrops are preval ent.

5.3.1 Geol ogy

Geol ogi ¢ conditions underlying the DRMO consi st of a westward-thickening wedge of overburden naterials

(fill and natural deposits) overlying fractured netai norphi ¢ bedrock. The upper layer of fill material is
between 2 and 20 feet thick. The fill consists primarily of sand and gravel but also contains metal and
wood. The fill is thickest along the Thames River (6MRD, 6TB10, 6TBl12, 6TB16, 6TBl17, and 6TB19) and

t hi nnest at 6TB13 and 6TB15. There was no evidence of fill at 6MATS (sout heast corner of site) or the

6MM6 and 6MN6 wel | clusters (offsite).

In nost cases, the fill is underlain by clayey silt, which thickens from2 feet along the eastern portion
of the DRMO to a nmaxi mum observed thickness of 46 feet along the Thanmes River. The silt layer is

underl ain by sand and gravel, except at 6MAD where the silt lies directly on bedrock. Upslope of the
DRMO at the 6MA and 6MM6 well clusters, the clayey silt is mssing, and 20 feet of sand and gravel rest
on bedrock.



The coarse-grained natural overburden materials are generally nmapped as terrace deposits along the Thanes
Ri ver (USGS, 1960). These terrace deposits are stratified drift of former glacial neltwater streamns.

At the DRMD, the coarse-grained terrace deposits are overlain by the clayey silt, which are finer-grained
river bottom sedi nments.

Bedrock in the northern portion of the DRMO has been mapped as the Ganite Gheiss. Bedrock in the

sout hern portion of the DRMO has been mapped as the Mamacoke Formation (USGS, 1967). These nmapped

formati ons were detected during drilling: the Ganite Gneiss was encountered at 6MMD and the Manacoke
Formati on was encountered at 6MAMD. The Westerly Granite has been napped al ong the eastern portion of the
site, but it was not detected during drilling (Phase | R). The bedrock at the DRMD sl opes westward
toward the Thanes River. The slope of the bedrock surface across the DRMO is approximately 25 percent.

54 HYDROGECLOGY

G oundwater is present within the overburden and bedrock underlying the DRMO The water table is

generally encountered within the fill materials at the site (between 2.5 and 10.5 feet bel ow ground
surface), with the underlying clayey silt and terrace deposits under saturated conditions. Based on the
expected relative pernmeability of these three units (the coarse-grained fill and terrace deposits are

expected to be significantly nore permeabl e than the intervening clayey silt layer), the three deposits
are considered to be separate hydrostratigraphic units. The clayey silt nay function as an aquitard
relative to the overlying and underlying coarser grained units.

G oundwater flowis generally fromeast to west, follow ng topographic and bedrock surface slope to the
Thanes River. The Thanes River is tidally influenced with a nean tidal range at NSB-NLON of 2.2 feet,
whi ch creates reversals in groundwater flow directions and causes water levels to fluctuate. Based on a
tidal study conducted as part of an Action Menorandum for Building 31 at the Lower Base, nonitoring well
water |levels at a distance of approxinately 100 feet fromthe Thanes R ver were noted to fluctuate by
1.19 feet.

Due to the proximity of the site to the river, and the denonstrated influence of tides on groundwater
level s near the river at the Lower Base, it is expected that tidal fluctuations of the river locally
affect groundwater levels, at least in the western portion of the DRVO

During low tide, the hydraulic gradient of the groundwater table at NSB-NLON is towards the Thanes River
and will result in the highest discharge rate of groundwater to the river. During high tide, the
hydraul i c gradi ent of the groundwater is reversed and flow occurs fromthe river to the site, tenporarily
hal ting the di scharge of groundwater fromthe base to the river (B&R Environnental, March 1997).

No clear patterns for vertical groundwater flow are evident fromthe water |evel data. At well cluster
6MA2S/ 2D, an upward fl ow gradi ent was observed between the fill and terrace deposits during two of the
three conprehensive water |evel neasuring rounds. At cluster 6MABS/ 3D, a downward gradi ent was observed
between the fill and terrace deposits during two of the three neasurenment rounds. At cluster 6MNBS/ 5D, an
upward gradi ent was observed between the bedrock and terrace deposits during two of three nmeasurenent
rounds, while at cluster 6MAMS/ 6D, a downward gradi ent between the fill and bedrock was observed during
all three water level rounds. Vertical gradients are expected to fluctuate significantly near the river,
due to tidal fluctuations and the resulting inpacts on groundwater |evels. Shall ow overburden groundwater
level s are expected to vary in response to the tides, nore than deeper groundwater, due to a nore direct
hydraul i ¢ connection between the shal | ow overburden and river in conparison to deeper groundwater flow
zones.

Since the underlying clayey silt layer likely acts to mnimze groundwater inpacts fromthe DRMOto the
deep river bottomand alluvial deposits, the groundwater flux fromthe DRMOto the river was cal cul ated
fromthe fill only. The average hydraulic conductivity of the fill materials was cal cul ated by taking the
georretric mean of DRMO specific hydraulic conductivities (both Phase | R and Phase Il R) for two wells
completed within the fill materials. Hydraulic conductivities fromPhase | R well 6MAR2S (70 ft/day) and
fromPhase Il R well 6MATS (1.9 ft/day), were used for this calculation. The average hydraulic
conductivity calculated for the fill material is 11.5 feetlday. Using Darcy's equation, the associated
hydraul i ¢ di scharge rate was calculated to be 1,666 cubic feet/day The actual discharge rate is likely to
be substantially lower than this calculated rate, as tidal effects were not considered. During periods of
hi gh tide, groundwater discharge to the river is expected to be halted as gradients reverse and the river
recharges the groundwater.

The groundwater is classified as GB. This classification applies to groundwater within a historically
hi ghly urbani zed area or an area of intense industrial activity and where public water supply service is
avai | abl e.



Such groundwat er may not be suitable for human consunption w thout treatnent due to waste discharges,
spills, or |eaks of chenicals or |and use inpacts.

5.5 ECOLOA CAL HABI TAT

The DRMO site is located in the northwestern section of NSB-NLON, adjacent to the Thanmes River. In the
past, the southern half of the DRMD was covered with asphalt, nost of which was deteriorated, while the
northern portion was unpaved and had a gravel surface. The site was subsequently renediated in 1995, and
a GCL cap was placed over a majority of the central and northern portions of the site (OHV Septenber
1995). Bitum nous concrete pavenent was then placed over the entire area of the conposite cap as well as
nost other open areas of the site. This section of the NSB-NLON is very wel | -devel oped and is
characterized by high human activity. Because of these conditions, the DRMO provi des poor habitat for
wildlife and, as previously nentioned, does not constitute a critical habitat for any endangered speci es.

However, the site lies within the floodplain of the Thanes River, which flows past the site. Potenti al
ecol ogi cal receptors occur within the river system

5.6 SUMVARY OF NATURE AND EXTENT OF CONTAM NATI ON

5.6.1 DRMD _Soi |

The soil analytical data are summarized in Table 5-1. Since soils excavated during the Time-Critical
Renoval Action are no |longer present at the site, they are not included in Table 5-1 and are al so
excluded fromthe foll owi ng di scussion of the nature and extent of contanination at the site. The sanple
| ocations are shown on Figures 5-1 and 5-2.

Several volatile organi c conpounds (VOCs), including carbon disulfide, vinyl chloride, nonocyclic
aromatics, ketones, and several hal ogenated aliphatics, were detected in the surface and subsurface soils
at this site.

Most VOCs were detected infrequently (seven of 73 total sanples) and at relatively | ow concentrations
(less than 20 Ig/kg), with the exception of a few subsurface soil sanples. The subsurface sanple from
boring 6TB4 in the central portion of the site (6 to 8 feet deep) contained the foll owi ng hal ogenat ed
al i phatics:

1,12, 2-tetrachl oroet hane (6,400 Ig/kg), 1,1,2-trichloroethane (590 1g/kg), 1,2-dichloroethane (1,900

Ig/ kg), 1,2-dichloroethene (16,000 Ig/kg), tetrachl oroethene (210 1g/kg), trichloroethene (7,100 l1g/kg),
and vinyl chloride (1,300, 1g/kg). These conpounds and their degradati on products are typically used in
degreasing operations. Their occurrence at such concentrations was limted to the sanple collected from
6TB4, Xyl enes (340 1g/kg) and acetone (350 Ig/kg) were also detected in sanple 6TB4. Xyl enes (5, 400

Ig/ kg) and 4- et hyl - 2- pent anone (5,100 1g/kg) were detected in a subsurface soil sanple 6TBI7 (10 to 12
feet deep), |located near the Thames River.

Several semvolatile organic conpounds (SVQCs), including 4-nethyl phenol, benzoic acid, carbazol e,

chl ori nat ed benzenes, phthal ates, and pol ynucl ear aronmatic hydrocarbons (PAHs) were detected in DRMO
soils. PAHs were the nost preval ent class of chenicals observed in the soil at this site. Soil sanples
col l ected throughout the site contai ned PAHs. PAHs detected nost frequently (e.g., pyrene, fluoranthene,
chrysene, benzo(b)fl uorant hene, benzo(a)pyrene) are relatively insoluble. Soluble PAHs (e.g.,

napht hal ene, 2-met hyl napht hal ene, di benzof uran, acenaphthal ene) were al so detected but were much | ess
preval ent. The presence of PAHs may be attributable to the placenent of contam nated material during |and
filling activities that occurred prior to construction of the DRMO, or it could be related to rel eases of
oily materials. The higher concentrations generally occurred in the soils surrounding the area excavated
during the Tinme-Oritical Renobval Action. Maxi num concentrations of nost PAHs in surface soils were found
in the sanple collected during the Time-Critical Rermoval Action fromlocation 45, along the excavation
sidewal | s approxi mately 100 feet north of Building 479 in the central portion of the site. Maxi mum
concentrations of most PAHs in subsurface soils were found in a soil sanple fromboring 6TB17, |ocated
approximately 60 feet further north and 50 feet east of the Thanes River.

Several pesticides and pol ychl ori nated bi phenyls (PCBs) (Aroclor-1254 and Arocl or-1260) were al so
detected in soil sanmples collected at the DRMO site. Pesticides/PCBs were detected nore frequently and at
hi gher concentrations in surface soils than in subsurface soils. For exanple, 4,4'-DDE, endrin, endrin

al dehyde, and gamma-chl ordane were the pesticides detected in subsurface soils; they were each detected
in less than three of 17 subsurface sanples at concentrations |ess than 6 ng/kg. The two Aroclors were
detected in subsurface soils © max= 12,000 Ig/ kg Aroclor-1260) and surface soils © max = 29, 100 lg/ kg
Arocl or-1260) at higher concentrations than the pesticides in surface soils.



A majority of the maxi mum concentrati ons of pesticides in the surface soil sanples were found in sanpl es
fromlocations 74 and 77, collected during the Tine-Critical Renoval Action near the eastern border in
the central portion of the site. Although several pesticides were detected in the surface soils,
concentrations of pesticides were lowrelative to PCB concentrations. Wth the exception of 4,4 -DDD (227
Ig/kg) fromlocation 74, all pesticide concentrations were |ess than 65 Ig/kg. Concentrations of

Arocl or-1254 and Arocl or-1260, however, ranged up to 22,400 lg/kg and 29,100 lg/kg, respectively, in the
surface soil sanples. Concentrations of PCBs were generally highest in the soils surrounding the
excavation area.

The subsurface sanple collected fromboring 6TB20 at a depth of 4 to 6 feet was the only sanpl e anal yzed
for dioxins which was not excavated during the Tine-Critical Renoval Action. OCDD (3.07 lg/kg), and
1,2,3,4,6,7,8-HpCDD (0.67 Ig/kg) were detected in this sanple.

Concentrations of metals were generally higher in surface soils than in subsurface soils. Mxinm
concentrations of all metals detected in surface and subsurface sanpl es exceeded NSB- NLON background with
the exceptions of boron (in surface soils) and al um num (in subsurface soils). Mxinmm concentrations of
copper, lead, sodium and zinc in both surface and subsurface soils, and of nercury and nickel in surface
soils only, exceeded NSB-NLON background |l evels by nore than two orders of magnitude. Maxi mum
concentrations of metals in surface soils were found in various soil sanples collected in the northern
hal f of the DRMO site. A majority of the maxi mum concentrations of metals in subsurface sanples were
found in the sanple collected at a depth of 10 to 12 feet from boring 6TB17, |ocated approxi mately 50
feet east of the Thanes River shoreline and 40 feet north of the originally paved portion of the site.
Cyani de was al so detected at concentrations less than 8 ng/kg in 27 of 56 surface soil sanples and one
subsurface soil sanple (6TB20).

Bari um cadm um chromum |ead, nercury, selenium and silver were detected in the Toxicity
Characteristics Leaching Procedure (TCLP) analytical results of surface soil sanples. Wth the exception
of mercury, these sane netals were detected in TCLP anal ytical results of subsurface soil sanples. The
vol atil e organi ¢ conpound 1, 2-di chl oroet hane was al so detected in the TCLP anal ysis of the subsurface
soil sanple from boring 6TB20. The maxi mum concentration of lead in surface soils exceeded the associ at ed
Federal Toxicity Characteristic regulatory |evel as shown on Table 5-1. Al other inorganic
concentrations are bel ow Federal Toxicity Characteristic regulatory |evels.

Two pavenent sanples were collected in the scrap yard of the DRMO Arocl or-1248, Aroclor-1254, and

Arocl or-1260 were detected in both sanples at concentrations ranging from171 1g/kg to 388 Ig/kg. Maxi mum
concentrations of all three Aroclors were found in the pavement sanple fromboring 19. Lead was al so
detected in both sanples at concentrations of 10.6 ng/kg and 25.0 ng/kg from borings 19 and 20,
respectively.

5.6.2 DRVD Gr oundwat er

The anal ytical results for groundwater sanples collected during the Phase | R and Rounds 1 and 2 of the
Phase Il R are summarized in Tables 5-2 through 5-4.

Limted organi c contam nation was noted in these sanples. Trichloroethene, 1,1-dichloroethane, and 1,2

di chl oroet hene (total) were detected in fromone to three shallow Phase | R sanples at concentrations of
8 Ig/L or less. Maxi mum concentrations were all found in the sanple fromwell 6MMS, |ocated in the
center of the scrap yard. These sane chemicals were detected, each in one shallow well sanple, at
concentrations of 3 Ig/L or less during Round 1 of the Phase Il RI. Carbon disulfide (3 Ig/L) and

1, 2-dichloroethene (total) (2 Ig/L) were also each detected in one deep well sanple during Round 1.
During Round 2 of the Phase Il RI, 1,2-dichloroethene (total), trichloroethene, and/or vinyl chloride
were detected in the sanples fromtwo shallow wells (6GMS and 6G/M8S) at concentrations of 8 Ig/L or
less. Trichloroethene (2 Ig/L) was detected in deep well sanple 6GMND.

Benzoic acid (21 Ig/L) and bis(2-ethyl hexyl)phthalate (10 1g/L) (detected in the sanple fromwell 6MABD,
| ocated northeast (upgradient) of the DRMO site) were the only SVOCs detected during the Phase | Rl.
Several phthal ate esters, benzoic acid, and 1,4-dichl orobenzene were detected in groundwater sanples
during Round 1 of the Phase Il RI; each was detected in only one sanple at a concentration of 5 Ig/L or
|l ess. Two PAHs were al so detected, each at 1 Ig/L, in the sanple fromdeep well 6MA2D, | ocated near the
nort hwest corner of Building 355. Bis(2-ethyl hexyl)phthalate and phenol (0.7 Ig/L and 3 1g/L,
respectively, in sanple 6GMD) were the only semvolatiles detected in Round 2 Phase Il R sanples. No
pesticides or PCBs were detected in any of the groundwater sanples collected fromthe DRMO

Maxi mum concentrations of nost metals detected during the Phase | R were found in the sanple from
shal  ow wel | 6MMS, |ocated in the center of the scrap yard. Since this well was |ater abandoned, no
further data were available for well 6MMS. Maxi num concentrations of a majority of netals detected
during the Phase Il R were found in sanples fromwells 6MAR2S and 6MAR2D, | ocated near the northwest



corner of Building 355. Concentrations of netals were generally higher in deep wells than in shallow
wel |'s. Notabl e concentrations of arsenic (maxi mumof 21 Ig/L in 6GAD), |ead (maxi numof 52.7 Ig/L in
6GA2S), and manganese (nmaxi mum of 1,440 Ig/L in 6GAD) were detected in groundwater sanples.

Based on the levels of uncertainty reported with results (i.e. uncertainty levels are greater than
results) for gross alpha in all sanples for which gross al pha was anal yzed, and for gross beta in sanples
6MA2S and 6MMABS, gross al pha and gross beta were considered as not detected in these sanples. Wth this
in mnd, gross beta was detected in shallow well sanples at concentrations ranging from6.3 pG/L to 180
pG /L and in the deep well sanple 6MABD at 3.1 pCG /L. Conpl ete gamma spectrum anal ysis was performed only
for sanples fromwell 6MAS collected during Rounds 1 and 2 of the Phase Il RI. Only naturally occurring
potassium 40 (140 pCG /L) was detected in the Round 2 Phase Il R sanple fromthis well.



TABLE 5-1

SUMVARY OF SO L ANALYTI CAL RESULTS
DRMDO, NSB- NLON GROTON, CONNECTI CUT

PAGE 1 OF 5

Surface Soils (<2 Feet) (1)

Anal yte Frequency Concentration
of Range
Det ecti on

VOLATI LE ORGANI CS (ug/ kg)

1,1, 2, 2- Tet rachl or oet hane 1/ 56 1.78

1,1, 2-Tri chl or oet hane 0/ 56 -

1,1 -D chl or oet hane 3/ 56 1.38-6.25

1,1 -Di chl oroet hene 0/ 56

1, 2-Di chl or oet hane 2/ 56 1. 25-6.68

1, 2-Di chl oroet hene (total) 0/ 14 -

2- But anone 7/ 56 2.35-14.4

2- Hexanone 1/ 56 3.03

4- Met hyl - 2- pent anone 1/ 56 1.21

Acet one 30/ 56 1.87-1630

Benzene 2/ 56 1.13-6.41

Car bon di sul fide 4/ 56 1-5.37

Chl or oet hane 1/ 56 1.55

Chl orof orm 0/ 56 -

Et hyl benzene 3/ 56 1.22-9.07

Met hyl ene chl ori de 39/ 56 2-427

Styrene 4/ 56 1.28-2.59

Tet rachl or oet 12/ 56 1-14.7

Tol uene 15/ 56 1-12.2

Trichl or oet hene 26/ 56 1-93.1

Vinyl chloride 1/ 56 1.66

Xyl enes, total 10/ 56 0.992-29.7

SEM VOLATI LE ORGANI CS (ug/ kg)

1, 2, 4-Trichl or obenzene 2/ 56 4820- 4940

1, 3-Di chl or obenzene 1/ 56 1060

Locati on of
Maxi mum
Det ection

DRVD- 35
NDX( 3)
DRVD- 35
ND
DRVD- 40
ND
DRVD- 40
DRVD- 42
DRVD- 42
DRVD- 72
DRVD- 40
DRVD 60
DRVD- 35
ND
DRVD- 45
DRVD- 75
DRVD- 35
DRVD- 74
DRVD- 36
DRVD- 44
DRVD- 35
DRVD- 45

DRMD- 63
DRMO- 35

Subsurface Soils (>2 Feet) (2)

Fr equency

of

Det ecti on

1/ 17
1/ 17
0/ 17
1/ 17
2/ 17
2/ 17
0/ 17
0/ 17
1/ 17
2/ 17
1/ 17
3/ 17
0/ 17
1/ 17
1/ 17
2/ 17
0/ 17
4/ 17
3/ 17
6/ 17
1/ 17
2/ 17

0/ 16
0/ 16

Concentration

Range

6400
590
13
79- 1900
2-16000

5100
78- 350
7
2-48
14
44
17-41
5-210
1-43
1-7100
1300
340- 5400

Locati on of
Maxi mum
Det ection

6TB4
6TB4
ND
6TB4
6TB4
6TB4
ND
ND
6TB17
6TB4
6TB4
6TB4
ND
6TB4
6TB4
6TB16
ND
6TB4
6TB4
6TB4
6TB4
6TB17

ND
ND



TABLE 5-1

SUMVARY OF SO L ANALYTI CAL RESULTS
DRMO, NSB- NLON GROTON CONNECTI CUT

PAGE 2 OF 5
Surface Soils (<2Feet) (1) Subsurface Soils (>2Feet)(2)
Anal yte Frequency Concentration Location of Frequency Concentration Locati on of
of Range Maxi mum of Range Maxi mum
Det ecti on Det ecti on Det ecti on Det ecti on
2- Met hyl napht hal ene 8/ 56 48. 7- 8360 DRMO- 67 4/ 16 42- 44000 6TB17
4- Met hyl phenol 1/ 56 209 DRMD 54 1/ 16 790 6TB4
Acenapht hene 6/ 56 286- 13700 DRMD- 45 3/ 16 49- 52000 6TB4
Acenapht hyl ene 11/ 56 286- 13700 DRMD- 45 1/ 16 89 6MA2
Ant hr acene 30/ 56 39- 29300 DRMO- 45 5/ 16 37- 41000 6TB17
Benzo( a) ant hr acene 36/ 56 100- 43700 DRMD- 45 9/ 16 72-5000 6TB17
Benzo( a) pyr ene 31/ 56 188- 40600 DRMD- 45 6/ 16 74-31000 6TB17
Benzo(b) f| our ant hene 36/ 56 150- 786000 DRMD- 45 10/ 16 24-39000 6TB17
Benzo(g, h, i) peryl ene 22/ 56 62. 4-11000 DRMO- 43 4/ 15 370- 9400 6TB17
Benzo( k) f | uor ant hene 28/ 56 47-19400 DRMD 43 7/ 15 20- 25000 6TB17
Benzoic acid 2/ 9 9300- 12000 6SS3 2/ 10 32- 220 6MNF S
Bi s(2- et hyl hexyl ) pht hal at e 37/56 179- 12500 DRMO- 45 2/ 16 120- 7700 6 MM
Butyl benzyl phthal ate 1/ 56 423 DRMD- 52 0/ 16 - ND
Car bazol e 9/ 47 46- 14200 DRMO- 45 1/8 26000 6TB17
Chrysene 37/ 56 93-47100 DRMO- 45 11/ 16 100- 4300 6TB17
Di benzo(a, h) ant hr acene 1/ 56 1160 DRMO- 37 1/ 15 130 6MA2
D benzof uran 6/ 56 82- 14300 DRMD- 45 1/ 16 46000 6TB17
Fl uor ant hene 42/ 56 66- 95100 DRMD- 45 11/ 16 36- 100000 6TB17
Fl uor ene 9/ 56 214- 19200 DRMD- 45 3/ 16 66- 70000 6TB17
I ndeno( 1, 2, 3- cd) pyrene 22/ 56 60. 3- 9290 DRMD- 43 4/ 15 26- 9800 6TB17
Napht hal ene 6/ 56 228- 23700 DRMD- 45 2/ 16 6500- 87000 6TB17
Phenant hr ene 34/ 56 55- 96900 DRMO- 45 9/ 16 79- 160000 6TB17
Pyr ene 44/ 56 140- 174000 DRMO- 45 12/ 16 47- 89000 6TB17
PESTI CI DES/ PCBs( ug/ kg)
4,4' - DDD 3/ 56 9. 3-227 DRMO- 74 0/ 17 - ND
4,4' - DDE 3/ 56 10.5-35.9 DRMO- 74 1/ 17 4.1 6TB9



Anal yte

4, 4" -DDT

Arocl or-1254
Arocl or-1260
Del t a- BHC
Dieldrin

Endosul fan 11
Endosul f an
Endrin

Endrin al dehyde
Endrin ketone
Ganmma- Chl or dane
Hept achl or

DI OXI NS( ug/ kg)
1,2,3,4,6,7, 8-HpCDD
OCDD

I NORGANI CS ( g/ kg)
Al um num

Ant i mony

Arseni c

Bari um
Beryllium

Bor on

Cadm um

Cal ci um

Chrom um

Cobal t

Surface Soils (<2Feet) (1)

Frequency
of
Det ection
7/ 56
36/ 56
33/ 56
1/ 56
1/ 56
2/ 56
2/ 56
2/ 56
4] 47
3/ 56
2/ 56
5/ 56

56/ 56
35/ 45
55/ 56
56/ 56
56/ 56

1/5
54/ 56
56/ 56
56/ 56
54/ 56

TABLE 5-1

SUMVARY OF SO L ANALYTI CAL RESULTS
DRMO, NSB- NLON GROTON, CONNECTI CUT
PAGE 3 OF 5

Subsurface Soils (>2Feet)(2)

Concentration Locati on of Frequency Concentration Locati on of

Range Maxi mum O Range Maxi mum
Det ecti on Det ecti on Det ecti on
1.42-63. 4 DRMO- 74 0/ 17 - ND
75- 22400 DRMO- 72 3/ 17 72- 440 6TB20
120- 29100 DRMO- 35 6/ 17 110-12000 6TB2
5.09 DRMO- 77 0/ 17 - ND
4. 68 DRMO- 77 0/ 17 - ND
2.24-25.4 DRMO- 74 0/ 17 - ND
28.0-37.9 DRMO- 60 0/ 17 - ND
10.6-12.5 DRMO- 77 1/ 17 4.4 6MA2D
2.56-6.06 DRMO- 74 2/ 9 5.6-5.8 6TB9
3.21-31.9 DRMO- 77 0/ 17 - ND
2.77-20. 4 DRMO- 74 1/ 17 2.5 6TB20
0.96-20.7 DRMO- 74 0/ 17 - NO
- NA( 4) 1/1 0.67 6TB20
- NA 1/1 3.07 6TB20
2430- 18900 DRMO- 46 17/ 17 4880- 12100 6TB16
. 0249-134 DRMO- 63 317 4.1-7 6MABD
0. 31-164 DRMO- 75 17/ 17 1.1-7.5 6MAL
17.9-934 DRMO- 40 17/ 17 28-212 6TB17
0.119-24.9 DRMO- 36 14/ 17 0.22-16.8 6TB17
2.9 6TB11 4/ 9 15. 6-96. 2 6TB17
0.175-126 DRMO- 40 12/ 17 0.45-6.4 6MM
500- 16300 DRMO- 48 17/ 17 981- 21400 6TB17
4.42-1210 DRMO- 63 15/ 17 6.2-139 6MM
1.69-179 DRMO- 48 16/ 17 3.5-130 6TB17



Anal yte

Copper

Cyani de

Iron

Lead

Magnesi um
Manganese

Mer cury

N ckel

Pot assi um

Sel eni um
Silver

Sodi um

Thal | i um
Vanadi um

Zinc

TCLP (my/ L)
Bari um (100. 0)
Cadmi um (1. 0)
Chronmi um (5. 0)
Lead (5.0)
Mercury (0-2)
Sel eni um (1. 0)
Silver (5.0)

1, 2-Di chl or oet hane (0.5)(6)

TABLE 5-1

SUMVARY OF SO L ANALYTI CAL RESULTS
DRMO, NSB- NLON GROTQON, CONNECTI CUT

PAGE 4 CF 5

Surface Soils (<2 Feet) (1)

Fr equency
of

Det ecti on
56/ 56
27/ 56
56/ 56
56/ 56
56/ 56
56/ 56
55/ 56
56/ 56
56/ 56
17/ 56
33/ 56
53/ 56
15/ 56
56/ 56
56/ 56

10/ 10
6/ 10
6/ 10
6/ 10
1/10
1/10
5/10
0/1

Concentrati onl

Range

6.37-8730
0. 0264-7. 68
3590- 103000
2. 9-5980
1080- 7190
56. 7- 1260
0.0033-20.7
608- 6520
608- 6520
0.112-0.773
0.021-24.3
41. 2- 4220
0. 0145-0. 64
6. 26- 368
12. 5- 28300

0.18-1.4
0.011-0.25
0.008-0.11
0.11 -6.2
0. 0077
0.1
0. 0082-0.012

Locati on of
Maxi mum
Det ection
DRMO- 49
DRMO- 69
DRMO- 48
DRMO- 77
6SS3
DRMO- 40
DRMO- 46
DRMO- 48
6SS3
DRMO- 40
DRMO- 63
DRMO- 78
6TB23
DRMO- 52
6Tl 32

6MM
6MM
6TB2
6SS3
6MA2
6MABS
6TB1
ND

Subsurface Soils (>2 Feet) (2)

Frequency
of

Det ection
17/ 17
1/ 14
17/ 17
17/ 17
17/ 17
17/ 17
9/ 15
17/ 17
17/ 17
2/ 17
o/ 17
16/ 17
o/ 17
17/ 17
17/ 17

9/9
3/9
4/ 9
3/9
0/9
1/9
2/9
1/1

Concentration

Range

10. 6- 4980
0.15
6480- 65800
2. 3-2140
1820- 6670
126- 673
0.12-0.78
6.5-374
1050- 6280
1-5.3

117-5860
9-63.8
25. 6- 14900

0.073-1.3
0. 019-0. 087
0.0077-0.11
0.2-0.87
0.1
0. 01-0. 029
0.028

Locati on of
Maxi mum
Det ection
6TB17
6TB20
6TB17
6TB17
6TB16
6TB17
6TB20
6TB17
6MNW7S
6TB17
ND
6TB4
ND
6MM
6TB17

6MM
6MM
6MMBS
6MM
ND
6MAL
6MABS
6TB20



TABLE 5-1

SUMVARY OF SO L ANALYTI CAL RESULTS
DRMO, NSB- NLON GROTON, CONNECTI CUT

PAGE 5 OF 5
Surface Soils (<2 Feet) (1) Subsurface Soils (>2 Feet) (2)

Anal yte Fr equency Concentration Locati on of Frequency Concentration Locati on of

of Range Maxi mum of Range Maxi mum

Det ecti on Det ecti on Det ecti on Det ecti on

M SCELLANEQUS PARAMETERS

Ash (% - - NA 2/ 2 81.4-85.8 6TB16
Cation ex. capacity (meqg/100g - - NA 2/ 2 9.3-21 6TB16
pH - - NA 2/2 7.69-7.76 6TB20
Specific gravity (g/cnB) - - NA 2/ 2 2.1-2.2 6TB20
Total organic carbon (ng/kg) - - NA 3/3 600- 8400 6TB20

NOTES:

1 Includes sanples 6MAL (0-2), 6MA2 (0-2),6TI38 (0-2)(field duplicate of 6MA2(0-2)), 6MM(0-2), 6MABS(0-2), 6SS3, 6
duplicate of 6SS3)6SS4, 6TBI (0-2).6TB2(0-2), 6TB3(0-2), 6TB8(0-1), 6TB11(-02), 6TB12(0-2), 6TB20(0-1), 6TB23(0-1),
16144-32,16144- 35 through-55 16144-41 is a field duplicate of 16144-40),16144-56,16144-DUP (field duplicate of 16144-60,
through-82) 17144-64 is a field duplicate of 16144-63, 16144-82 is a field duplicate of 16144-74). Maxi num concentrations are
used for the evaluation of field duplicates and are counted as one sanple. Excavated sanples are not included in the summary.
Surface soil sanples were collected during the Phase | R (Septenber to Novenber 1990), the FFS (Cctober 1993), and the
Tine Gitical Renoval Action (Novenber to Decenber 1994).

2 Includes sanples 6MN (4-6), 6MM(4-6) (field duplicate of 6MAL(4-6)), 6MR(2-4), 6MR2D- 0406, 6MABD- 0406, 6M
6MNES( 8- 10) , 6MAWZS- 0709, 6TB1( 2-4), 6TB2( 2- 4), 6TB3(6-8), 6TB4(6-8), 6TB8(4-6), 6TB9(2-4), 6TBL0O( 4-6), 6TB16( 16- 18),
6TB16( 8-10), 6TB17(10-12), 6TB37(10-12)(fiel d duplicate of 6TB17(10-12)), and 6TB20(4-6). Maxi num concentrations are used
for evaluation of field duplicates and are counted as one sanple. Excavated sanples are not included in the summary.
Subsurface soil sanples were collected during the Phase | R (Septenber to Cctober 1990), FFS (Cctober 1993), and Phase

3 Not Detected.

4 Not Anal yzed.

5 Val ues in parentheses represent Federal Toxicity Characteristic Regulatory Level (58 FR 46049)

6 NA - Not Applicable.



Anal yte

VOLATI LE ORGANI CS (ug/ L)

1, 1- D chl or oet hane

1, 2-Di chl or oet hene (total)
Trichl or oet hene

SEM VOLATI LE ORGANI CS (ug/ L)
Benzoi ¢ acid

Bi s(2- et hyl hexyl ) pht hal at e
I NORGANI CS (ug/ L)

Arseni c

Bari um

Cadm um

Cal ci um

Copper

Iron

Lead

Magnesi um

Manganese

Mer cury

N ckel

Pot assi um

Sel eni um

Sodi um

Zi nc

NOTES:

SUMVARY OF PHASE |

Fr equency
of
Det ection

1/5
3/5
3/5

0/5
0/5

3/5
4/ 5
3/5
5/5
5/5
5/5
1/5
5/5
5/5
5/5
2/5
5/5
4/ 5
5/5
5/5

TABLE 5-2

GROUNDWATER ANALYTI CAL RESULTS (UNFI LTERED)
DRMO, NSB- NLON GROTON, CONNECTI CUT

Shal | ow Vel ls (1)
Concentration
Range

3.35-18.6
27.9-86. 2
2.1-4
6970- 1700001
8- 355
102- 4880
3.4
1270- 396000
20. 1- 1000
11.7-23.2
3230- 123000
9.9-23.5
7470- 3350000
11. 25- 356

Locati on of
Maxi mum
Det ection

6MMS
6MMS
6MMS

ND
ND

6MMS
6MMS
6MMS
6MMS
6MMS
6MABS
6MABS
6MMS
6MABS
ND
6MMS
6MMS
6MMS
6MMS
6MMS

1 Includes sanpl es 6MALS, 6MR2S, 6MABS, 6MMS(fi el d duplicate of 6MMS), 6MMS, and 6MNES.
Duplicate sanple results are averaged and counted as one sanpl e.

2 Incl udes sanpl e 6MABD.
3 ND - Not Detected

Fr equency
of
Det ection

0/1
0/1
0/1

1/1
1/1

0/1
1/1
0/1
1/1
1/1
0/1
0/1
1/1
1/1
1/1
0/1
1/1
0/1
1/1
1/1

Deep Wlls (2)

Concentration Locati on of

Range Maxi mum
Det ecti on
- ND( 3)

- ND

- ND
21 6MNBD
10 6MABD

- ND
33.9 6MNBD

- ND
10600 6MNBD
9.4 6MNBD

- ND

- ND
1000 6MABD
84.5 6MABD
0.3 6MABD

- ND
3460 6MNBD

- ND
14600 6MABD
13.8 6MABD



Anal yte

VOLATI LE ORGANI CS

1, 1- Di chl or oet hane
1,2-Dichloroetlnm (total)
Car bon disul fide
Trichtoroeth

SEM VOLATI LE ORGANI CS
1, 4-Di chl orobenzene
Benzo(g. h,i)peryl ene
Benzoic acid

Bi s(2- et hyl hexyl ) phthal ate
Di - n-butyl phthal ate
Di -n-octyl phthal ate
Di et hyl phthal ate

Di met hyl phthal ate

I ndeno(1, 2, 3-cd) pyrene
| NORGANI CS

Al umi num

Arsenic

Barium

Bor on

Cadmi um

Cal ci um

Chromi un

Cobal t

Copper

Iron

Lead

Magnesi um

Manganese

Mecury

Ni ckel

Pot assi um

Sodi um

SUMVARY OF ROUND 1/ PHASE I |

Unfiltered
Frequency Concentration
of Range
Det ection
1/6 3
1/6 1
0/6 -
1/6 2
1/5 0.5
0/5 -
1/5 1
1/5 4
1/5 1
0/5 -
1/5 2.5
1/5 .
0/5 -
3/5 27.05-2090
2/5 2-4.3
5/5 10.3-75. 4
4/5 474.5-1560
1/5 2.6
5/5 24700- 140000
1/5 6.3
0/5 -
3/5 4.1-50.4
5/5 129- 3170
3/5 1.6-52.7
5/5 6890- 411000
4/ 5 14. 3-602
1/5 0.21
0/5 -
5/5 4440- 187000
5/5 54100- 3800000

TABLE 5-3

PAGE 1 OF 2

Shal low Wl s (1)

Location of
Maxi mum
Det ecti on

6MABS

6MABS
ND

6MABS

6MA7S
ND
6MABS
6MA7S
6MABS
ND
6MA7S
6MATS
ND

6MR2S
6MA2S
6MA6S
6MR2S
6MA6S
6MR2S
6MA2S
ND
6MR2S
6MA2S
6MR2S
6MR2S
6MA7S
6MR2S
ND
6MR2S
6MR2S

Frequency
of
Det ection

0/5
1/5
415
415
0/5
5/5
0/5
0/5
3/3
2/5
0/5
5/5
415
1/5
1/5
5/5
5/5

GROUNDWATER ANALYTI CAL RESULTS
DRMO NSB- NLON GROTON, CONNECTI CUT

Filtered
Concentration
Range

4.2
11.5-73.3
483. 5- 1560
23900- 140000
2-3.4
144- 536
5630- 411000
5.5-606
0.2
10. 4
4000- 184000
5700- 387000

Location of
Maxi mum
Det ection

2

(3)

SEE258558% 288

4
O

6MA2S
6MA6S
6MA2S
ND
6MA2S
ND
ND
6MN S
6MABS
ND
6MA2S
6M\7S
6MALS
6MABS
6MR2S
6M2S

Frequency
of
Det ection

0/3
1/3
1/3
0/3

0/3
1/3
0/3
0/3
0/3
1/3
0/3
0/3
1/3

2/ 3
1/3
3/3
3/3
0/3
3/3
1/3
2/3
1/2
3/3
2/3
3/3
3/3
0/3
2/3
3/3
3/3

Unfiltered
Concentration
Range

w N

1140- 19300
15.6
29.1-288
101- 2370
23400- 274000
47.6
4.6-14.3
63.1
6880- 39400
45.6-50.9
11000- 729000
852- 1340
19.8-32.9
7450- 364000
87900- 6490000

Deep Wells(2)

Location of
Maxi mum
Det ection

ND( 4)

6MABD

6MA2D
ND

ND
6MA2D
ND
ND
ND
6MABD
ND
ND
6MA2D

6MA2D
6MA2D
6MABD
6MA2D
ND
6MABD
6MA2D
6MA2D
6MA2D
6MA2D
6MA2D
6MABD
6MA2D
ND
6MA2D
6MA2D
6MABD

Frequency
of
Det ecti on

0/3
0/3
2/3
3/3
3/3
3/3
1/3
0/3
2/ 2
3/3
1/3
3/3
3/3
0/3
2/3
3/3
3/3

Filtered
Concentratio Locati on of
Range Maxi mum

Det ection

- NA

- NA

- NA

- NA

- NA

- NA

- NA

- NA

- NA

- NA

- NA

- NA

- NA

- ND

- ND
156- 270 6M\BD
89. 8- 2420 6MA2D

- ND
22600- 275000 6MABD
3.2 6MA2D

- ND
3.2-18 6MABD
2670- 3990 6MABD
2.4 6M\BD
10900- 726000 6MABD
693- 1060 6MABD

- ND
10.8-12.9 6MABD
6890- 373000 6M\BD
7400- 750000 6MABD



Anal yte

Vanadi um

Zi nc

M SCELLANEOUS
BOD (mg/L) (5)
COD (ng/L) (6)

Frequency

of

Det ection

2/5

2/5
PARAMETERS

171

1/1

Har dness as CaCO 3(ng/ 3/3

Total organic
Total phosphor

carbon(ng/ 1/1
us (rmg/L) 1/1

Oxygen Denand.

Unfiltered
Concentration
Range

28-42. 4
4.8-81.9

46. 8
198
84-1600
3.3
0.73
8
700

TSS (ng/L) (7) 1/1

O | & grease (ng/L) 1/ 1

NOTES:

1

2 Includes sanples 6GA2D, 6GW\BD, and 6GW6D
3 Not Anal yzed.

4 Not Detected.

5 BOD - Biocheni cal

6 COD - Chenical Oxygen Denmand.

7 TSS - Total Suspended Solids.

SUMVARY OF ROUND 1/ PHASE | |

TABLE 5-3

DRMO NSB- NLON GROTON, CONNECTI CUT

Shal l ow Vel s (1)

Locati on of
Maxi mum
Det ection

6MA2S
6MA2S

6MABS
6MABS
6MABS
6MABS
6MABS
6MABS
6MABS

GROUNDWATER ANALYTI CAL RESULTS

PAGE 2 OF 2
Filtered
Frequency Concentratio Location of Frequency
of Range Maxi mum of
Det ection Det ection Det ection
2/5 12.6-19.5 6MABS Ya
1/5 3.7 6MALS 1/3
- - NA -
- - NA -
- - NA 3/3
- - NA -
- - NA -
- - NA -
- - NA -

I ncl udes sanpl es 6GMS, 6GA2S, 6GWBS, 6GWSS, 6GW'S, 6GWS-D (field duplicate of 6GWS), and 6GWBS. Duplicate

sanple results are

Unfiltered
Concentration
Range

64.2
113

112- 4800

averaged and counted as one sanple.

Deep Wells (2)

Location of
Maxi mum
Det ection
6MA2D
6MA2D

NA

NA
6MABD

NA

NA
NA
NA

Frequency
of
Del ection
0/1
1/3

Filtered
Concentratio
Range

22.2

Locati on of
Maxi mum

Det ection
ND
6M\BD

$EE555F



Anal yte

VOLATI LE ORGANI CS (ug/ L)
1, 2-Di chl oroet hene(total)
Trichl oroet hene

Vinyl chloride

SEM VOLATI LE ORGANI CS (ug/ L)

Bi s(2- Et hyl hexyl ) phthl ate
phenol

I NORGANI CS (ug/ L)

Al um num

Ant i nony

Arsenic

Barium

Beryl | ium

Bor on

Cal ci um

Col bal t

Copper

Iron

Magnesi um

Manganese

Ni ckel

Pot assi um

Sodi um

Vanadi um

Zinc

M SCELLANOUS PARAMETERS
Ammoni a, as ni trogen(m
COD (ng/L) (5)

Har dness as CaCO 3(ng/
Total organic carbon (ng/

Unfiltered
Frequency Concentration
of Range

Det ection
2/6 2-8
2/6 4-6
1/6 5
0/5 -
0/5 -
0/5 -
0/3 -
3/5 10- 20
1/5 94. 4
0/5 -
4/ 5 1280- 1880
5/5 19300- 176000
0/5 -
3/5 4.7-6.8
5/5 8.7-235
5/5 4610- 538000
3/5 23-1010
0/5 -
5/5 3010- 210000
5/5 50600- 5160000
1/ 4 7.6
1/5 11
1/1 3.1
1/1 312
5/5 72-3150
1/1 2.5

TABLE 5-4

SUMVARY OF ROUND 2/ PHASE | |

PAGE 1 OF 2

Shal l ow Vel s (1)

Location of
Maxi mum
Det ection

6MABS
6MABS
6MABS

ND
ND

ND
ND
6MALS
6MA7S
ND
6MA2S
6MR2S
ND
6MA2S
6MATS
6MA2S
6MA7S
ND
6MA2S
6MR2S
6MA2S
6MA7S

6MABS
6MABS
6MA2S
6MABS

Frequency
o
Det ection

1/5
1/5
1/5
3/5
0/5
4/ 5
5/5
1/5
2/5
4/5
5/5
4/ 5
0/5
5/5
5/5
2/ 4
2/5

Filtered
Concentration
Range

327
5.7
14
25.5-116
1360- 1940
19200- 178000
3
4.8-31.9
5.7-361
4370- 602000
1.2-1130

3220- 224000
48200- 5540000
4.9-5.1
7.1-16.1

GROUNDWATER ANALYTI CAL RESULTS
DRMO, NSB- NLON GROTON, CONNECTI CUT

Location of
Maxi mum
Det ection

NA 3
NA
NA

NA
NA

6MA2S
6MABS
6MA2S
6MA7S
ND
6MA2S
6MR2S
6MA6D
6MA2D
6MATS
6MAMLS
6MA7S
ND
6MA2S
6MR2S
6MABS
6MALS

£5%%

Frequency
o
Det ection

0/3
1/3
0/3

1/3
1/3

2/3
0/2
2/3
3/3
1/3
3/3
3/3
1/3
1/3
3/3
3/3
3/3
1/3
3/3
3/3
172
2/3

3/3

Unflitered
Concentration
Range

88. 85- 806
2.65-21
28. 6-242
1
87. 4-2340
15150- 268000
11.6
9.7
5690- 44550
8490- 949000
649- 1440
24.1
14500- 313000
09500- 756000
5.45
4.2-105

70-4700

Deep Wells (2)

Location of Frequency
Maxi mum of
Det ecti on Det ection
ND -
6MA6D -
ND -
6MA2D -
6MA6D -
6MA2D 0/3
ND 0/3
6MA2D 1/3
6MABD 3/3
6MABD a3
6MA2D 3/3
6MABD 3/3
6MA6D 1/3
6MA2D 2/3
6MA6D 3/3
6MABD
6MA2D 3/3
6MA6D 1/3
6MA2D 3/3
6MABD 3/3
6MA6D 1/2
6MA6D 0/3
NA -
NA -
6MABD -
6MABD -

Filtered
Concentration
Range

12
13. 35-297
85.5-2410
13400- 326000
3.5
5.2-21.2
67.55-14100

18. 65- 1460
17.5
14500- 317000
10000- 773000
3.1

Locati on of
Maxi mum
Det ection

6MABD
6MABD
6MA2D
6MABD
6MABD

$5%%



Anal yte Frequency
of
Det ecti on
Total phosphorus (ng/L) 1/1
TSS (ng/ L) (5) 171
Ol & grease (ug/L) 1/1
NOTES:

I ncl udes sanples 6GMS-2, 6GARS-2, 6GWBS-2,
I ncl udes sanples 6GA2D-2, 6GWBD-2, SGW6D- 2,

1

2

3 Not Anal yzed.

4 Not Detected.

5 COD - Chenical Oxygen Denand.
6 TSS - Total Suspended Solids.

TABLE 5-4

SUMVARY OF ROUND 2/ PHASE || GROUNDWATER ANALYTI CAL RESULTS
DRMO, NSB- NLON GROTON, CONNECTI CUT

PAGE 2 OF 2
Shal | ow Vel ls (1) Deep Wells (2)
Unfiltered Filtered
Concentration Locati on of Frequency Concentration Location of Frequency
Range Maxi mum of Range Maxi mum of
Det ecti on Det ection Det ection Det ecti on
1 6MABS - - NA -
1 6M\BS - - NA -
500 6MABS - - NA -

6GW6S- 2, 6GWS-2, and 6GWNBS- 2.
and 6GW6D-D-2 (field duplicate of 6GWD-2). Duplicate sanple results are averaged and counted as one sanple.

Unfiltered

Concentration
Range

Locati on of
Maxi mum
Det ecti on
NA

NA

Filtered

Frequency
of
Det ecti on

Concentration
Range

Location of
Maxi mum

NA

NA



5.6.3 DRMOD Surface Water

A surface water sanple was collected in the Thanmes River. No organic chemcals were detected in the
surface water sanple. Several netals were detected including alumnum calcium copper, iron, magnesium
manganese, potassium sel enium sodium and zinc. Based on the levels of uncertainty reported with the
laboratory results (i.e., uncertainty levels are greater than results), gross al pha and gross beta were
considered as not detected in this sanple.

6.0 SUMVARY CF SI TE RI SKS

A baseline risk assessnment provides the basis for taking action and indicates the exposure pathways that
need to be addressed by the renedial action. It serves as the baseline indicating what risks could exist
if no action were taken at the site. This section of the InterimROD reports the results of the baseline
ri sk assessment conducted for the site

A human health and ecol ogi cal risk assessnment was performed to estinate the probability and nagnitude of
potential adverse hunan health and environnmental effects from exposure to contam nants in various nedia
at DRMO. The hunman health risk assessnment procedure foll owed the nost recent guidance fromthe U S. EPA
(U S. EPA, Decenber 1989 and March 25, 1991) and regional guidance (U S. EPA Region |, June 1989, August
1994, and August 1995). The ecol ogi cal risk assessnment used nurerical criteria fromregul atory-based
standards and gui dance provi ded by various governnent agencies in the U S. and Canada agai nst which
contanmi nant concentrati ons were conpared to arrive at quantitative risk |evels. The ecol ogical risk
assessnent al so use U. S. EPA-approved methodol ogy for estimating potential risks to terrestrial receptors
via food-chain nodeling

The risk assessnment followed a four step process: (1) conceptual nodel devel opnent and contam nant
identification, which identified those chem cals which, given the specifics of the site, were of
significant concern; (2) exposure assessnment, which identified actual or potential exposure pathways,
characterized the potentially exposed popul ati ons, and determ ned the extent of possible exposure; (3)
toxicity assessnment, which eval uated the type and nagnitude of adverse health and ecol ogi cal effects due
to exposure to the contam nants; and (4) risk characterization, which integrated the three earlier steps
to sunmarize the potential and actual non-carcinogenic (toxic) and carcinogenic (cancer causing) risks
posed by contaninants at the site, and uncertainties inherent in the risk assessment process.

6.1 CONTAM NANT | DENTI FI CATI ON
The chem cals evaluated for the DRMO are as foll ows:
Non- car ci nogeni ¢ PAHs Car ci nogeni ¢ PAHs PCBS

(Arocl ors 1260, 1254 and
hexachl or obi phenyl)

O her SVCCs Pesti ci des I nor gani cs

(12 conpounds: primarily 7 conpounds and derivatives) (25 constituents)
pht hal at es and phenol s

BTEX Conpounds Chl ori nat ed VQOCs G her VQOCs

(Al BTEX conpounds) (13 conpounds) (9 conpounds)

Notes: PAHs: Pol ynucl ear Aronmatic Hydrocarbons
PCBs: Pol ychl ori nated Bi phenyls
BTEX: Benzene, Tol uene, Ethyl benzenes, and Xyl enes
VQOCs: Vol atile O ganic Conpounds
SVQCs: Semivol atile O ganic Conpounds

Concentrations of detected chem cals were conpared to benchmark concentrations for human health concern
especially the U.S. EPA Region IIl risk-based concentrations (RBCs). Those anal ytes with concentrations
exceedi ng the benchmarks were sel ected as chem cals of concern (COCs). A simlar process was carried out
for ecol ogical receptors using published ecol ogi cal benchnarks

Details of the COC sel ection process and exposure point concentrations are presented in the Phase Il R
(B&R Environnental, March 1997).

COCs were sel ected by conparing the nmaxi mum concentrations to Region IIl residential soil screening
levels. The list of potential COCs for soil at the DRMO consist of:

. VQOGCs: 1,1, 2,2-tetrachl oroethane and vi nyl chloride.



. PAHs: benzo(a)ant hracene, benzo(b)fl uoranthene, benzo(k)fl uoranthene, benzo(a)pyrene,
di benz(a, h)ant hracene, and indeno(1, 2, 3-cd) pyrene.

. PCBs: Arocl ors-1254 and -1260 and hexachl or obi phenyl
. Dioxins: 1,2,3,4,5,6,7,8-HpCDD and OCDD.
. Metal s: antinony, arsenic, barium beryllium cadm um chrom um |ead, nanganese, mnercury,

ni ckel, thallium vanadium and zinc.

Vinyl chloride, 1,1,2,2-tetrachl oroethane, dibenz(a, h)anthracene, and di oxins were retained as COCs for
the "all soil" (soil fromdepths of O to 10 feet) category only. Dioxins were not found at detectable
levels in the surface soil sanples.

Maxi mum soi |l detections were al so conpared to U S. EPA's Soil Screening Levels (SSLs) for migration to
groundwater in the Phase Il R. Maximumsite concentrations exceeded SSLs (Generic SSLs, Soil Screening
Qui dance: U. S. EPA/ 540/ R-95/128; May 1996) for antinony, arsenic, barium cadm um chrom um I ead,
nmercury, nickel, silver, thallium zinc, 1,1-dichloroethane, 1,2-dichloroethene (total),

1,1, 2-trichloroethane, 1,1,2,2-tetrachl oroethane, tetrachl oroethene, vinyl chloride, nethylene chloride,
trichl oroethene, 1,2,4-trichlorobenzene, benzo(a)anthracene, benzo(a)pyrene, benzo(b)fl uoranthene,
carbazol e, dibenzo(a, h)anthracene, indeno(1,2,3-cd)pyrene, Aroclor-1254, Aroclor-1260,

hexachl or obi phenyl , and dieldrin. These chem cals may nmigrate to groundwater and potentially inpact water
quality.

For groundwater, all data fromboth shallow and deep wells were used to identify potential COCs. The
follow ng chemcals were retained as COCs for this nmedium

. Hal ogenat ed al i phatic hydrocarbons (1, 2-di chl oroet hene, trichloroethene, and vinyl
chl ori de).
. 1, 4- D chl or obenzene
. Bi s(2- et hyl hexyl ) pht hal at e
. I ndeno( 1, 2, 3- cd) pyrene
. Metal s (antinmony, arsenic, barium beryllium boron, cadm um chromum |ead, nanganese,

sel eni um and vanadi um

For screening purposes, concentrations of these chem cals were conpared to Federal Maxi mum Contam nant
Level s (MCLs). This conparison showed that maxi mum detections of trichloroethene, vinyl chloride,

bi s(2- et hyl hexyl ) pht hal ate, antinmony, and | ead exceeded primary MCLs. Antinony, which was not detected in
the unfiltered sanples, was selected as a COC in the Phase Il R because the concentration of this
chemcal in filtered sanpl e 6G/MBS exceeded the risk-based screening |evel.

Al t hough groundwater COCs were identified in the Phase Il R as a concern, the human health risk
assessnent did not identify any chemicals in the groundwater as being of concern to potential hunman
receptors because total risks for each exposure scenario were within acceptable U S. EPAlinmts. Critical
to this conclusion is the fact that the groundwater at this site is classified as GB, and is therefore
not a drinking-water source. G oundwater concentrations were also conpared to CIDEP' s Surface Water
Protection Criteria (SWPC) using a site-specific dilution factor that was consi dered appropriate for

di scharge of the groundwater to Thanes River, and no COCs energed fromthe compari son. Al so, because
there is no anticipated contact between potential ecological receptors and groundwater, no COCs were
identified in the groundwater for ecol ogical risks.

One site surface water sanple, 6SW. was collected during the Phase | R . A um num copper, iron,
nmanganese, selenium zinc, and several primary inorganic human nutrients were detected at varying
concentrations in this sanple. Al detections were below the risk-based COC screening criteria for tap
wat er ingestion and National Anbient Water Quality Criteria (NAWQC). No COCs were identified in the Phase
Il R for surface water, indicating that potential exposure to this mediumwould result in mnimal risks.

6.2 EXPOSURE ASSESSMENT

Based on information obtained through site visits, inspections, and di scussions with personnel at the
DRMO or those involved in future planning for the area, the following potential receptors were
identified:

. Ful | -tinme enpl oyees exposed to surface soil up to a depth of 2.0 feet bel ow ground surface
(bgs)



. Construction workers exposed to all soil to a depth of 10 feet bgs ("all soil") and
gr oundwat er

. A der child trespassers exposed to surface soil up to a depth of 2.0 feet bgs

. Future residents exposed to all soil to a depth of 10 feet bgs

. Terrestrial vegetation, soil invertebrates, and terrestrial vertebrates exposed to surface
soi |

Note that the only current human receptor at this site is the full-time enployee. Another potentia
current (albeit unlikely) receptor is an older child resident: of the base who might trespass on the site
despite existing fencing and security. Currently, there are no significant ecol ogical receptors at the
site.

Al though this future | and use scenario is extrenely unlikely, the possibility of the DRMD site being used
for residential purposes was considered for the determ nation of human health risks. This was done
because the DRMO site constitutes riverfront real estate and since traditionally this kind of property
has been highly desirable for residential devel opnent such a future | and use scenari o cannot be
conpletely ruled out. Under such a residential scenario, renoval of the asphalt |ayer (either by
artificial forces or natural degradation) could result in significant exposure of potential ecol ogica
receptors to surface soil

I ntake of each COC by each potential receptor (human or ecol ogical) was estinmated by incorporating
site-specific soil concentrations into standard equations devel oped by the U S. EPA (U S. EPA Decenber
1989 and March 1991). The resulting intakes were expressed as mlligrans of analyte per kil ogramof body
wei ght per day. The nmjor assunptions about exposure frequency and duration are presented in the Phase |
Rl Report (B&R Environnental, March 1997).

6.3 TOXI O TY ASSESSMENT

The toxicity assessment exam nes information concerning the potential human health effects and ecol ogi ca
effects fromexposure to COCs. The toxicity assessnment provides, for each COC, a qualitative review of
potential hurman health effects and ecol ogical effect and a quantitative estimate of the rel ationship

bet ween t he magni t ude(dose) and type of exposure and the severity and/or probability of human health
effects. The toxicol ogical evaluation involves a critical review and interpretation of toxicity data from
epidemological, clinical, aninmal, and in vitro studies, as well as structural-activity relationship
assessnents. The avail abl e toxicol ogi cal data base is used by the U S. EPA to derive cancer slope factors
(CSFs) for carcinogenic effects and Reference Doses (RfDs) for noncarcinogenic effects. CSFs and RfDs are
published by the U S. EPAin references listed in the Phase Il R (B&R Environnmental, March 1997). These
toxicity values are integrated with the exposure assessment (intake) to characterize the potential for

t he occurance of adverse health effects

The COCs for ecol ogical receptors are sel ected based on the conpari son between chem cals detected in the
site nmedia and predicted body burdens in concentrations greater than regul ati on-based criteria (such as
anbi ent water quality criteria), ecotoxicol ogical guidance provided by agenci es such as U S. EPA the
Ontario Mnistry of the Environment (QOVE). Qakridge National |aboratories (ORNL), National Cceanic and

At nospheric Administration (NOAY), etc. At the DRMO, all of the sources |isted above were used, as quoted
in Section 3.4 of the Phase Il R (B&R Environnmental, March 1997).

6.4 Rl SK CHARACTERI ZATI ON

This section on risk characterization sumarizes the results of the risk assessment fromthe Phase Il R
(B&R Environnmental, March 1997). Details are provided in the Phase Il R . The first part presents a
summary of the human health risk characterization. The second part presents a sumary of the ecol ogica

ri sk characterization

6.4.1 Summary of Human Health R sk Characterization

Estimat ed exposure (intake) values were integrated with toxicity values (CSFs and RfDs) through a series
of cal culations, to devel op Hazard Indices (Hs) and Incremental Cancer Risks (ICRs) for noncarci nogenic
and carcinogenic risks, respectively. In order to determine if potentially significant risks exist for
human receptors, quantitative estimates of risk were conpared to "acceptable" |evels of risk. Estinmated
H's were conpared to unity (1.0). Estinated |ICRs were conpared to the U S. EPA target risk range of 1E-4
to 1E-6. According to State of Connecticut's Soil Renediati on Regul ations, direct exposure criteria to
potential receptors do not apply because the soil is beneath a cap or pavenent and is considered to be

i naccessible, and the pollutant nmobility criteria for protection of groundwater do not apply since the
soil is located bel ow the seasonal high water table.
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The follow ng paragraphs sumrari ze the estinmated cunul ative risks, and Table 6-1 presents a summary of
the estimated risks. Both validated and unvalidated data were used in this risk assessment. Miltiple
potential receptor groups were considered for the DRMO including an ol der child trespasser, construction
wor ker, future residents, and full-tinme enpl oyees. Carcinogenic risks, as quantified by lifetime
Incremental Cancer Risks (ICRs), were conmpared to the U S. EPA's target risk range of 1E-4 to 1E-6. Mbst
curmul ative 1CRs were either less than 1E-6 or within the U S. EPA' s target risk range. An exception was a
curmul ative ICR of 1.4E-4 for residents under the Reasonabl e Maxi num Exposure(RVE) scenari o which assunes
exposure to maxi mum concentrations of contami nants. In this case, potential risks are attributable to
ingestion of soil containing PAHs, PCBs, dioxins, arsenic, and beryllium as well as dermal contact with
PCBs and inhal ation of fugitive dust containing chromum In general, exposure to soil contributes the
nost to the curul ative cancer for at receptors. COCs for exposure to soil include PCBs (Aroclors), and
PAHs [especially benzo(a)pyrene] with somewhat |ess risk fromcertain inorganic contam nants; (arsenic
and beryllium.

Noncar ci nogeni ¢ risks, as quantified by Hazard Indices (H's), was conpared to unity (1.0). For all
receptors considered, the cumulative H's under the RME scenario exceeded 1.0. H's did not exceed unity
for any receptor under, the Central Tendency Exposure (CTE) scenario which assunmes exposure to average
concentrations of contam nants. Mst risks stemfromingestion of and dernal contact with soils. The
majority of the risk is contributed by the PCBs. Most of the remaining risks are attributable to

anti nony, cadmium and, to some extent, chromiumin soil. Exposure to lead in the soil at the DRMD was
addressed in the Phase Il R using the U S. EPA | EUBK nodel for |ead uptake fromsoil. Al though the
conclusion in the Phase Il R was that blood | evels woul d be bel ow the | evel of concern (lIg/dL) for a

child receptor, higher soil concentrations (by over an order of nagnitude) were detected in the
unval i dated data fromthe confirmation sanmpling of the January 1995 tine-critical renoval action. The
previously reported Phase Il R concentrations estimated blood |ead | evels of roughly half of the |eve
of "concern" (10 1g/dL). However, because of the higher levels of |ead reported in the confirnation
sanpling data for the January 1995 tine-critical renoval action (which remains unvalidated) it is
expected that the correspondi ng blood | ead | evels could be several tinmes higher than the |evel of
"concern"” (10 Ig/dL), and therefore, it is now concluded that lead is a COC for the soil at the DRMO

Table 6-2 identifies the conplete list of human health COCs in surface and subsurface soils for the
potential receptors of concern. This table presents a list of those contam nants that contributed under
the RVE to either a cunul ative hazard i ndex exceeding 1.0 of a cumulative |CR exceeding 1E-4 or both. The
RVE was chosen conservatively to be the potential exposure to receptors of concern for estinmating

remedi ation goal s.



TABLE 6-2

SUMVARY OF HUVAN HEALTH CCCs FOR REMEDI ATI ON GOAL DEVELOPMENT
DRMO
NSB- NLON, GROTQN, CONNECTI CUT

Pot enti al Human (000
Recept or
Noncar ci nogeni ¢ Car ci nogeni ¢ Effects
Effects
Ful I -time Enpl oyee Arocl ors None (1)
Constructi on Wor ker Arocl ors, Cadm um None (1)
and
Hexachl or obi phenyl
A der Child Trespasser Arocl ors None (1)
Chi | d/ Adul t Resi dent Arocl ors, Cadm um Benzo( a) ant hr acene,
and Benzo( a) pyr ene,
Hexachl or obyi phenyl Benzo( b) f | uor ant hene,

Di benzo( a, h) ant hr acene,
I ndeno( 1, 2, 3- cd) pyr ene,
Hexachl or obi phenyl, Arochl ors,
Di oxi ns, Arsenic, Berylliumand
Chrom um

Not e:

1 No carcinogenic COCs were identified for these potential receptors because estimated
cumul ative ICRs were within the acceptabl e range of 1E-06 and 1E-04.

6.4.2 Renedi ation Goals for Hunan Health Protection

Using risk val ues based on the anal yte concentrations with validated and unvalidated data and for "all
soil" data fromO to 10 feet bgs, remediation goals were cal culated for the protection of potential human
receptors at NSB-NLON. The COCs that require remedi ation goals are those presented in Table 6-2.
Initially, all exposure pathways (considering all receptors, nedia, and routes of exposure) wth
Incremental Cancer Risks (ICRs) of nmore than 1E-06 and/or Hazard Indices (H's) of nore than 1.0 were
identified. If the risk or hazard val ues approached these |evels, the relevant scenarios were al so
included for initial consideration. For each scenario, individual chem cals which contributed at |east
1E-6 to the ICRor 0.1 to the H were selected. If the risk or hazard val ues approached these levels, the
contributing chemcals were also included in the renediati on goal cal cul ations. Upon further
consideration, the ICR level of 1E-4, established by U S. EPA as representing an unacceptable risk, was
used instead to initially screen potential cancer risks for devel opment of renediation goals. No
groundwat er COCs were identified for human health protection, as discussed in Section 6.4.1.

The groundwater at this site is classified as G quality, which inplies that the groundwater is not
sui tabl e for human consunption without treatnment, and where a public water supply from another source is
avai |l abl e. Therefore, renediati on goals were not devel oped for the protection human receptors from
consunption of groundwater.
Site-specific renediati on goals were cal cul ated using the foll owi ng equation:

Exposure Concentration/ Cal cul ated R sk Val ue = Renedi ati on Goal / Desired R sk Level
Solving for the Renmedi ation Goal, the equation becones:

Renmedi ati on Goal = (Exposure Concentration) (Desired R sk Level)/Cal cul ated Ri sk Val ue
For exanple, assuning that the total |ICR (ingestion and dermal routes) for an enpl oyee exposed to
Aroclors in surface soil was 1.86E-6 (B&R Environnental, March 1997) and that the soil concentration was
0.35 ng/ kg, the renediation goal at the 1E-6 | evel would be calculated as foll ows:

Renedi ati on Goal = (0.35 ng/kg) (1E-6)/1.86E-6 = 0.19 ng/ kg

Remedi ation goal calculations are presented in Appendi x A of the FS (B&R Environnental,
Sept enber 1997) under Prelimnary Renedi ati on Goal cal cul ati ons.



The final renediation goals for soil COCs were selected by identifying chem cals which contributed at
least a 1E-06 risk to an overall ICR of nore than 1E-4 and/or a najor portion of an overall H greater
than 1.0. Typically the COCs for non-carcinogenic risk contributed an HQ approaching or greater than 1.0.
The followi ng remedi ati on goals were devel oped for the COCs identified during the human health risk
assessnent :
Soi |l renediation goals For Full-Tine Enpl oyee:

. Aroclors (1254 and 1260) 10 ny/ kg
Soi |l renediati on goal s For Construction Wrker:

. Aroclors (1254 and 1260) 6 ng/ kg

. Cadm um 84 nu/ kg
Soil renediation goals For dder Child Trespasser:

. Aroclors (1254 and 1260) 10 nmy/ kg

Soi |l renediati on goal s For Future Resident:

. Benzo( a) ant hr acene 2 g/ kg

. Benzo( a) pyr ene 0.2 ng/ kg
. Benzo( b) f | uor ant hene 2 g/ kg

. Di benzo( a, h) ant hr acene 0.2 ng/ kg
. I ndeno( 1, 2, 3- cd) pyrene 2 g/ kg

. Arocl ors(1254 and 1260) 0. 35 ny/ kg
. Hexachl or obi phenyl 0. 35 ny/ kg
. Di oxi ns (HpCDD & OCDD) 0. 00059 ny/ kg
. Arsenic 0. 96 ny/ kg
. Beryllium 0. 35 ny/ kg
. Cadm um 67 g/ kg

. Chr om um 11 my/ kg



6.4.3 Summary of Ecol ogi cal Ri sk Assessnent

An ecol ogical risk assessnment was perforned for the DRMO during the Phase Il R followi ng the procedures
described in Section 3.4 of the Phase Il R report (B&R Environnental, Mirch 1997). The ecol ogical risk
assessnent for the DRMO began with an eval uation of contaminants in soils. Inorganic COCs were identified
as those chem cals with average concentrati ons exceedi ng background concentrati ons and publ i shed

benchnmark val ues protective of terrestrial vegetation, soil invertebrates, the short-tailed shrew, and
the red-tailed hank. Organic COCs were identified as those chem cals where concentrati ons exceeded
benchmark values. Potential risks to terrestrial vegetation, soil invertebrates, and terrestrial

vertebrates were then evaluated. For each COC, the potential risks were estimted by dividing the soil
concentration (nmaxi muns for RVE and averages for CTE) by the benchmark values to arrive at Hazard
Quotients (HQ®). The HQ determned for this site are summari zed in Tables 6-3 through 6-6. Chemi cals
associated with the DRMO were considered to represent a risk to receptors if the HQg exceeded 1.0. Total
risks to terrestrial receptors are expressed in ternms of Hazard Indices (Hs), which are a sum of

chem cal -specific HX® for each potential pathway of exposure. These risks to potential terrestrial
receptors are summarized in Tables 6-5 and 6-6. Results of these conparisons indicate that terrestrial
receptors are potentially at risk under both RVE and CTE conditi ons.

The ecol ogi cal risk assessnment concl uded that exposure to surface soils could adversely inpact
terrestrial ecological receptors, using highly conservative estimtes. However, the DRMO does not provide
a suitabl e ecol ogical habitat (due to the presence of paving, buildings, cap, etc.), and actual risks to
ecol ogi cal receptors are likely to be much less than those calculated for this area. It is unlikely that
ecol ogical receptors will utilize this area, essentially elimnating the possibility that these receptors
wi Il be exposed to these chemicals. Furthernore, the presence of the cap effectively elimnates direct
contact with soil at the site. Wien the current site conditions are factored into this evaluation, it is
concluded that soil at the DRMO represents little potential risk to ecological receptors, If the capis
destroyed in the future due to artificial or natural forces, then there would be a potential risk to

ecol ogi cal receptors.

Sedinent toxicity tests conducted during the Phase Il R, indicated that conditions at a sedi nent
sanpling point collected near the DRMO (EC T3504) nay adversely inmpact sensitive benthic

macroi nvertebrates. It is not known if contaminant migration fromthe DRMO is the cause of these
condi tions. The nmjor ecological concern is potential future transport of contam nated soils or
groundwater to the Thanes River.

6.4.4 Renedi ati on Goals for Protection of Ecol ogical Receptors

Under the current |and use the ecol ogical receptor exposure risks for the DRMO are | ow. However, under a
future I and use scenario, renoval of the asphalt cap could be anticipated allow ng ecol ogi cal receptors
to be exposed to surface soil. Therefore, remediation goals for soil at the DRMO were derived from val ues
presented in either the Area A Downstream OBDA FS (B&R Environnental, July 1997) or the ORNL database
(ORNL, 1996) of toxicological benchnmarks for ecological risk assessnent. The val ue for DDT/ DDD was
derived using a risk-based approach to calculate a site-specific value which is protective of terrestrial
receptors such as the short-tailed shrew (B&R Environnmental, July 1997). The renediation goal for zinc
was based on a screening value deternmined to be protective of terrestrial plants (ORNL, 1996; WII and
Suter, 1994). Al other soil remediation goals presented were derived by ORNL and were chosen by
conparing the ORNL benchnarks for plants, microorganisns, and earthworns in soils to calculate

remedi ation goals for wildlife. The nost conservative val ue was sel ected as the soil renediation goal
(Efroynson et al., 1996). Renedi ation goals were only devel oped for COCs determned to contribute the

maj or portion of the curulative risk to the ecological receptors, as |isted bel ow

. Al um num 50 nmg/ kg (Efroynson, et al., 1996 (plant))

. Ant i nony 5 mg/ kg (Efroynson, et al., 1996 (plant))

. Bor on 0.5 ng/ kg (Efroynson, et al., 1996 (plant))

. Cadm um 3 mg/ kg (Efroynson, et al., 1996 (plant))

. Chr omi um 0.4 ng/ kg (Efroynson, et al., 1996 (earthworm)
. Cobal t 20 mg/ kg (Efroynson, et al., 1996 (plant))

. Copper 50 ng/ kg (Efroynson, et al., 1996 (earthworm)
. Lead 50 ng/ kg (Efroynson, et al., 1996 (plant)

. Mer cury 0.128 ny/ kg (Efroymsog, et al., 1996 (shrew))
. Silver 2 mg/ kg (Efroynson, et al., 1996 (plant))

. Thal ['i um 1 my/ kg (Efroymson,et al., 1996 (plant))

. Vanadi um 2 mg/ kg (Efroynson, et al., 1996 (plant))

. Zi nc 50 mg/ kg (WIIl and Suter, 1994 (plant))

. DDTR 5 nmg/ kg (B&R Environnmental, July 1997 (shrew))



6.4.5 Renedi ation Goals for Protection of Surface Water

Contaminants present in the groundwater could mgrate to the Thanes R ver during tidally influenced
fluctuation of water table el evations. Contam nants present in the vadose zone soil could also nigrate
via infiltration into the groundwater and periodic flooding (albeit at mninmal |evels because of the
exi sting asphalt cap on site), followed by nmigration to the Thanes R ver. Surface water protection
criteria (SWPC) for contami nant |evels in groundwater were devel oped using State of Connecticut Surface
Water Criteria and a site-specific dilution factor that was estimated to be 100. Contam nant
concentrations in the groundwater did not exceed these SWPCs; therefore, renedi ati on goals were not
devel oped for groundwater

Remedi ation goal s were devel oped for contam nants present in the soil that could potentially |each into
the groundwater and enter the Thanes River. An allowable soil value was calculated to be protective of
the surface water by taking a ratio of the maxi mrum SWPC di vided by the Safe Drinking Water Act Maxi num
Cont ami nant Level (MCL) or a Health Base Linit (HBL) for SSL devel opnent and mnul tiplying by the Federa
pollutant nmobility criteria (U S. EPA My 1996) adjusted by a site-specific dilution factor of 10. COCs
for this scenario were identified when nmaxi mum concentrati ons exceeded these all owabl e val ues. The
following are the allowabl e soil values (renmediation goals) that were devel oped for the COCs identified
in the soil to be protective of the surface water fromcontam nants | eaching fromthe soil

. Benzoi c Acid 8.4 ny/ kg
. Benzo( a) ant hr acene 27 g/ kg
. Benzo( a) pyr ene 28 nog/ kg
. Benzo(b) fl uoranthene 75 ng/kg
. Bari um 160 ng/ kg
. Cadm um 48 ny/ kg
. Chrom um 209 my/ kg
. Silver 6.12 my/ kg
. Zi nc 13, 200 ng/ kg
. Arocl ors-1254/1260 0.38 ng/ kg
. Hexachl or obi phenyl 0. 38 no/ kg

. 4,4' -DDD 0. 08 ny/ kg



TABLE 6-3

MAJOR CONTRI BUTCRS TO R SK FOR TERRESTRI AL VEGETATI ON
BASED ON RVE AND CTE EXPOSURE, DRMO
NSB- NLON, GROTQN, CONNECTI CUT

Chem cal of Concern Hazard Quotient (RVE) Hazard Quotient (CTE)
Al um num 2. 0E+2 1. 6E+2

Ant i mony 3. 8E+0 1. 5E+0

Bor on 5. 8E+0 3. 3E+0
Cadm um 1. 4E+0 1. OE+O

Chr om um 2. 8E+1 2. 1E+1
Copper 2. 9E+0 1. 4E+0

Mer cury 2. 9E+0 1. 3E+0
Silver 3. 1E+0 Not Eval uat ed
Vanadi um 1. 7E+1 1. 3E+1

Zi nc 5. TE+2 4. 5E+1

TABLE 6-4

MAJOR CONTRI BUTORS TO RI SK FOR SO L | NVERTEBRATES
BASED ON RVE AND CTE EXPCSURE, DRMO
NSB- NLON, GROTQN, CONNECTI CUT

Chem cal of Concern Hazard Quotient (RME) Hazard Quotient (CTE)
Copper 9. 7E+0 4. 6E+0

Lead 7. 7TE+0 2. 6E+0

Zi nc 5. 7TE+0 Not Eval uat ed

Chr om um 1. 1E+0 Not Eval uat ed



TABLE 6-5

MAJOR CONTRI BUTCRS TO RI SK FOR TERRESTRI AL VERTEBRATES
RVE SCENARI O, DRMO
NSB- NLON, GROTQN, CONNECTI CUT

Recept or Chemical s of Concern Total H per COC for all % Contribution of COC to Total
Pat hways Receptor Hi
Short-tailed Shrew Ant i nony 3. 4E+2 37.4
Vanadi um 7. 2E+1 7.9
Zi nc 2. 4E+2 26.4
Lead 5. 6E+1 6.1
Al others 2. 0E+2 22.2
Total Receptor H 9. 2E+2
Pat hway Total H per Pat hway % Contri bution of Pathway to
Total Receptor H
Soi | 4. TE+2 51.5
Food 4. 5E+2 48. 5
Wt er 0. OE+0 0.0
Cheni cal s of Concern Total H per COC for all % Contribution of COC to Tot al
Pat hways Receptor H
Red-tai |l ed Hawk Zi nc 1. 7TE+2 88.9
4,4' -DDT 3. 3E+0 1.7
Ant i nony 7. 8E+0 4,2
4,4' -DDD 2. 8E+0 1.5
Al others 6. 9E+1 3.7
Total Receptor H 1. 9E+2
Pat hway Total H per Pat hway % Contribution of Pathway to
Total Receptor H
Soi | 5. 9E+1 31.4
Food 1. 3E+2 68. 6
Wt er 0. OE+O 0.0
NOTES:
HI - Hazard | ndex

(00 ONE Cont am nant of Concern



Recept or

Short-Tail ed Shrew

Red- Tai | ed Hawk

NOTES:

H o -
ooc -

Hazard | ndex

TABLE 6-6

MAJOR CONTRI BUTORS TO RI SK FOR TERRESTRI AL VERTEBRATES

Cheni cal s of Concern

Ant i mony

Zi nc

Lead

Thal I'i um

Al others

Total Receptor H
Pat hway

Soi

Food

Wt er

Chem cal s of Concern

Zi nc

Ant i nony
Thal I'i um

Cobal t

Al others

Total Receptor H
Pat hway

Soi
Food
Wt er

Cont am nant of Concern

CTE SCENARI O, DRMO
NSB- NLON, GROTQN, CONNECTI CUT

Total H per COC for
al | Pat hways
.4E+2
.9E+1
.9E+1
.9E+1
. OE+1
.4E+2
Total H per Pat hway

NDRRRE R

1. 3E+2
1. 0E+2
0. OE+0
Total H per COC for
al | Pat hways
. 3E+1
. 1E+0
OE-1
.0E-1
8E-1
. 8E+1
Total H per Pat hway

P A A NwWRe

8. 0E+0
. 9E+0
0. 0E+0

©

% Contribution of COC to Tota
Receptor H
58.8
8.2

o 0o o
©O© O -

1

% Contri bution of Pathway to
Total Receptor H
56.5
43.5
0.0
% Contribution of COC to Tota
Receptor H
73.7
17.5

~N N ©

3
2
2

% Contri bution of Pathway to
Total Receptor H
44. 6
55.4
0.0



6.4.6 Discussion of Uncertainty Factors

Uncertainties in human health risk assessnent arise from

. Sel ection of COCs

. Exposur e assessmnent

. Toxi col ogi cal eval uation
. Ri sk characterization

Uncertainty in the selection of COCs is associated with the quality of the predictive data bases and the
procedures used to include or exclude constituents as chem cals of concern.

Uncertainty associated with the exposure assessnent is associated with the values used as input variables
for a given intake route, the nethods used and the assunptions nmade to deterni ne exposure point
concentrations, and the predictions regarding future | and use and popul ati on characteristics.

Uncertainty in the toxicity assessment is associated with the quality of the existing data to support
dose-response rel ati onshi ps, and the wei ght-of -evi dence used for deternining the carcinogenicity of
chem cal s of concern

Uncertainty in risk characterization is associated with exposure to multiple chemcals and the cumul ative
uncertainty from conbi ni ng conservative assunptions nade in earlier activities. For the purpose of this
ri sk assessnment, the use of unvalidated data adds considerabl e uncertainty because this new data shows

hi gher contam nant concentrations, and therefore greater potential risks. However, since the data are
unval idated, it is not clear whether these greater potential risks reflect actual site conditions. A so

t he exposure assessment assunmes that surface soil is accessible to potential receptors, which is
conservative because the entire site is paved, and it is likely to be maintained in paved condition in
the foreseeable future

Wil e the procedures for human health risk assessnent are somewhat standardi zed and consequently the
uncertainty factors are controlled, the procedures for ecol ogical risk assessnent are |ess standardized
The fol |l owi ng di scussion summari zes these uncertainty factors and states the salient assunptions for
ecol ogi cal risk assessnment (ERA).

In order to understand how useful or appropriate the results of the ERA are, the uncertainties associ ated
with the assessment need to be considered. Uncertainties fromfairly well-known sources, like errors in
sanpling and neasurenent, will affect the assessnent. More serious uncertainties may stemfrom

| esser-known sources, such as how avail abl e environmental contaninants are for uptake by exposed plants
and ani mal s, and how wel | toxicol ogical studies on | aboratory subjects relate to organisnms in nature. A
brief outline of the uncertainties in the ERA includes

Sources of error or variability:

. Sanpl i ng and neasur enment
. Dat a handling and anal ysis

I nconpl ete know edge of the rel ati onship between nmeasured contam nant concentrations and actual exposure
to contam nants

. Spatial and tenporal factors (e.g.,lack of feeding in areas of highest or |owest
contam nant concentrati ons)

. Avai lability of contam nants for uptake by organisns

. Transfer of contam nants in food chains

I nconpl ete know edge of toxicol ogy:

. Use of non-native organi sms and unnatural situations in experinents
. Applicability of length of the experinent and the effects neasured
. Ef fects of toxicant mxtures

For the nost part, assunptions are nade corresponding to uncertainties in the ERA. The following |ist of
assunptions may help clarify the nature of the uncertainties:

Sanpl i ng and Data Handling

Errors in the design of the sanpling program performance of sanpling, analytical neasurenent, data
handl i ng, and data analysis do not have a significant effect on the results of the ERA. Therefore



assunptions are not relevant to this aspect of the input.

Exposur e
. Proportion of site size to individual's home range is an adequate exposure factor
. Ani mal s are exposed throughout the year
. No degradation or |oss of contam nants from system
. 100 percent of each contaminant is available for uptake by organisns
. Contami nant transfer fromone |level of a food chain to the next is adequately described by
a single factor
Toxi col ogy
. Experimental conditions apply adequately to those at DRMO
. Toxi cants do not affect each others' actions via synergistic or antagonistic effects

6.5 CONCLUSI ON

Actual or threatened rel eases of hazardous substances fromthis site, if not addressed by inplenenting
the response action selected in this InterimROD, nay present an inmm nent and substantial endangernent to
public health, welfare, or the environment.

7.0 REMEDI AL ACTI ON CBJECTI VES AND DEVELCPMENT OF ALTERNATI VES

This section describes the remedial action objectives and the devel opnent of alternatives. Alternatives
were developed in the FS for contam nated soil and groundwater to neet remedial action objectives for
t hese nedi a.

7.1 STATUTORY REQUI REMENTS/ RESPONSE OBJECTI VES

Under its legal authorities, the U S Navy's prinary responsibility at NPL sites is to undertake renedi a
actions that are protective of human health and the environment. In addition, Section 121 of CERCLA
establ i shes several other statutory requirenents and preferences, including: a requirenent that the U S
Navy's renedi al action, when conplete, nmust conply with all federal and nore stringent state

envi ronnental standards, requirements, criteria or linitations under an environmental or facility siting
law, unless a waiver is granted; a requirenent that the U S. Navy select a renedial action that is
cost-effective and that utilizes permanent solutions and alternative treatnent technol ogies or resource
recovery technol ogies to the nmaxi numextent practicable; and a preference for renedies in which treatnent
that pernmanently and significantly reduces the volune, toxicity, or nobility of the hazardous substances
is a principal element over remedies not involving such treatment. Renedial alternatives were devel oped
to be consistent with these Congressi onal nandates.

Based on prelimnary information relating to types of contam nants, environnental media of concern, and
potential exposure pathways, RACs were devel oped to aid in the devel opment of alternatives. These
remedi al action objectives were developed to mtigate existing and future potential threats to public
health and the environnent. These renedi al action objectives are as foll ows:

. Prevent exposure (unacceptable risk) to receptors under either a current industrial or
future, although unlikely, residential |and use scenario either through institutiona
control s and/ or renoval /treat ment/di sposa

. Prevent unacceptable risk to ecol ogical receptors in the Thames River from potenti al
m gration of contam nants



ESTI VATED VOLUVES OF CONTAM NATED MEDI A

For renedial action purposes, prelininary volunmes of contam nated nedia were estimted from sanpl es that
contai ned contam nants at concentration |l evels that exceeded Renediation Goals for current industrial
land use and future residential |and use. Based on the known extent of contamination, the follow ng are
the estinmated areas and vol unes of contam nated soil:

Esti mated Area Aver age Depth Esti mat ed Vol une
(sq ft) (ft) (cu yd)
Current Industrial Land Use 11, 230 6 to 10 3, 150
Future Residential Land Use 105, 800 6 to 10(1) 13, 570

NOTES:

1 Depths include existing clean cover of 3 feet thickness from post-renoval action backfill.
A 1:1 sideslope is assuned for stability during excavation.

7.2 TECHNOLOGY SCREENI NG AND ALTERNATI VE DEVELOPMENT

CERCLA and the NCP have set forth the process by which remedial actions are evaluated and selected. In
accordance with these requirenments, a list of potential technologies were screened for effectiveness,
inplenentability, and cost in attaining the remedial action objectives for contaninated soil and
groundwater. A range of alternatives were devel oped fromthe technol ogies that were retained from
screeni ng.

The FS devel oped a range of alternatives considering the CERCLA statutory preference for a treatnent that
reduces the toxicity, nobility, or volune of the hazardous substances. This range included an alternative
that renmoves or destroys hazardous substances to the nmaxi mum extent feasible, elininating or mnimzing
to the degree possible the need for |ong-termnmanagenent. This range al so included an alternative that
renmoves the threat posed by the contam nated nedia at the site with little or no treatment onsite but

di sposes of the material at an offsite facility where the material would be managed in a manner that
woul d mi nimze any risk of threat to hunan health or release to the environnent. The range al so incl udes
an alternative that involves little or no treatment onsite but provides protection through engi neering or
institutional controls, and a no action alternative.

8.0 DESCRI PTI ON CF ALTERNATI VES

This section provides narrative summary of the alternatives that were evaluated in the FS (B&R
Envi ronnental , Septenber 1997). The alternatives were as follows: (1) No Action, (2) Institutional
Controls and Mnitoring, (3) "Hot Spots" Excavation, Ofsite Disposal, Institutional Controls, and
Monitoring, (4) Alternative 4 - Excavation, Onsite Treatnent (thernal desorption &
fixation-solidification), and Ofsite D sposal

8.1 ALTERNATI VE 1 - NO ACTI ON

No action is required for this alternative. This alternative is required by the National Contingency Plan
(NCP) and is used as a baseline conparison with other alternatives. At the DRMOthis alternative woul d
still include the existing cap but with no mai ntenance of that cap. This alternative is typically not

sel ected unless the risks of doing nothing are acceptable to human health and environment. At this site
the No Action alternative would result in contam nation being left in place which would be a continued
threat to human health and the environnent.

This alternative would not conmply with the followi ng key Applicable or Rel evant or Appropriate
Requi renents (ARARs):

. Connecticut Department of Environnental Protection (CTDEP) Renedi ati on Standard Regul ati ons
(direct exposure criteria would be applicable in the future if the existing cap deteriorates
and the contanminated soil is no | onger considered "inaccessible.")

. Federal Executive Order regardi ng Fl oodpl ai n Management (applicable because the site is

within the 100 year flood plain of Thanes River)

. Federal Coastal Zone Managenent Act (applicable because the site is present in a coastal
zone)

There are no costs associated with this alternative.



8.2 ALTERNATI VE 2 - | NSTI TUTI ONAL CONTROLS AND MONI TORI NG

Alternative 2 would consist of two major conponents in addition to the existing cap: (1) institutional
controls and (2) monitoring.

Institutional controls would include naintenance of the existing cap and inplementation of linits to site
access and | and use restrictions. These controls would elimnate or reduce pathways of exposure to
contam nants at the site.

Moni tori ng woul d i nclude regul ar groundwater sanpling and analysis in accordance with the G oundwater
Monitoring Plan (B&R Environnental, Cctober 1997). |f groundwater COCs concentrations are shown to exceed
site-specific Surface Water Protection Criteria (SWPC), and Volatilization Criteria, the scope of this
noni toring woul d be expanded to include surface water and river sediment sanpling and analysis to
deternmine if COCs are migrating fromthe DRMOto the Thames R ver and if additional action is required.
Finally, nonitoring would include 5-year reviews for the life of the project, i.e., 30 years.

This alternative would conply with the | ocation-specific Applicable or Rel evant or Appropriate
Requi renents, particularly:

. Executive Order regardi ng Fl oodpl ai n Managenent (applicable because the site is within the
100 year flood plain of Thanes River)
. Coast al Zone Management Act (applicable because the site is present in a coastal zone)

This alternative would comply with chemical specific ARARs and TBCs, particularly the direct exposure
criteria under the State of Connecticut's Renedial Standards for soils.

Estimated Tinme for Construction: M ni nal

Capi tal Cost: $90, 800

Qperating and Mai nt enance Cost: $618, 000 (total for 30 years)
Total Cost (as present worth): $708, 000

8.3 ALTERNATI VE 3 - "HOT SPOTS' EXCAVATI ON, OFFSI TE DI SPOCSAL, | NSTI TUTI ONAL CONTRCLS, AND MONI TORI NG

Alternative 3 would consist of four major conponents in addition to the existing cap: (1) excavation of
contam nated soil "hot spots" with dewatering of wet soil and repair and restoration of the existing cap,
(2) offsite disposal of excavated soil, (3) institutional controls, and (4) nonitoring.

Soi|l contam nated with Contam nants of Concern (COCs) at concentrations exceeding industrial |and use
remedi ati on goal s woul d be excavated, dewatered on site as required, and disposed of at an offsite RCRA
hazar dous waste Treatment/ Storage/ D sposal (TSD) facility. Cean soil froman offsite borrow source woul d
be backfilled in the excavated areas. The excess water present in the soil excavated fromthe saturated
zone woul d be drained and the wastewater treated onsite at a Dewateri ng/ st ewat er Treatnent (DW WM)

pl ant that woul d be constructed on site, followed by discharge to Thanes River.

Institutional controls and nonitoring would be identical to those for Alternative 2.
This alternative would conmply with | ocation-specific ARARs, particularly:

. Federal Executive Order regardi ng Fl oodpl ai n Management (applicabl e because the site is
within the 100 year flood plain of Thanes River)

. Federal and State of Connecticut Coastal Zone Managenent Act (applicable because the site is
present in a coastal zone)

This alternative would comply with chemical specific ARARs and TBCs, particularly the direct exposure
criteria under the State of Connecticut's Renediation Standards for soil.

This alternative would al so conply with action-specific ARARS with regard to excavation, dewatering, and
offsite disposal, particularly:

. Federal dean Air Act: National Em ssion Standards for Hazardous Air Pollutants (NESHAPS)
applicable to control of fugitive dust em ssions during excavation, handling, and
transportation)



. Federal Air Pollution Control: Stationary Sources, Control of Particulate Em ssions and
Control of Odors (applicable to control of fugitive dust em ssion, particul ate em ssions and
odors during excavation, handling and transportation)

. State of Connecticut's Hazardous WAste Managenent: Generator and Handi er
Requi renent s- General Standards, Listing and Identification (applicable to determ ning
hazardous characteristics of excavated waste)

. State of Connecticut's Hazardous Waste Managenent: Treatnent/ Storage/ D sposal Facility
(TSDF) Standards (applicable to tenporary storage and dewateri ng of excavated soil that is
determ ned to be hazardous by characteristic)

. State of Connecticut's Solid Waste Managerment Regul ations (applicable to closure of site
remai ni ng after excavation of "hot spots")

. State of Connecticut's Disposition of PCBs (applicable to disposal of excavated soil
containing PCBs at |evels exceeding renmedi al goal s)

. State of Connecticut's Water Pollution Control and Water Quality Standards (applicable to
di scharge of treated water from dewatering of excavated soil)

Estimated Tine for Construction: 5 nont hs

Capi tal Cost: $4, 363, 000

Qperating and Mi ntenance Cost: $ 618, 000 (total for 30 years)
Total Cost (as present worth): $4, 981, 000

8.4 ALTERNATI VE 4 - EXCAVATI ON, ONSI TE TREATMENT ( THERVAL DESORPTI ON & FI XATI ON- SCLI DI FI CATI QV), AND
OFFSI TE DI SPCSAL

Alternative 4 woul d consist of three najor conmponents: (1) excavation with dewatering of wet soil, (2) on
site treatment of excavated soil, and (3) offsite disposal of treated soil.

Soil contaminated with COCs at concentrati ons exceeding residential |and use, ecological, and surface

wat er protection renediati on goal s woul d be excavated. Wt excavated soil would be dewatered on site if
necessary. The excess water fromthe excavated saturated zone soil woul d be drained and the wastewater
treated onsite at a DWWAT pl ant and di scharged to Thanes River, as noted under Alternative 3.

Excavated soil would be treated on site using a conbination of thermal desorption to renove and destroy
organi ¢ COCs and chemical fixation-solidification to immobilize inorganic COCs. H gh-tenperature thernal
desorption woul d remove organi ¢ contam nants through volatilization and subsequent treatment and
destruction of these volatilized contam nants. As required, the thermally treated soil would then undergo
chem cal fixation-solidification to bind inorganic contamnants with the soil in a | each-resistant

matrix. Prior to thermal desorption, excavated soil would be pre-treated by size separati on and/or

crushi ng-gri ndi ng-shredding, if necessary.

Following on site treatnent, the soil would be disposed of at an offsite solid waste disposal facility.
Clean soil froman offsite borrow area woul d be backfilled into the excavated areas.

This alternative would comply with | ocation- specific ARARs, particularly:

. Federal Executive Order regardi ng Fl oodpl ai n Managenent (applicable because the site is
within the 100 year flood plain of Thanes River)

. Federal and State of Connecticut's Coastal Zone Managenent Act (applicable because the site
is present in a coastal zone)

This alternative would comply with chemical specific ARARs and TBCs, particularly the direct exposure
criteria under the State of Connecticut's Renediation Standards for soil.

This alternative would also conply with action-specific ARARS with regard to excavation, onsite treatnent
and offsite disposal, particularly:

. Federal G ean Air Act: National Enission Standards for Hazardous Air Pollutants (NESHAPS)
applicable to control of fugitive dust em ssions during excavation, handling, treatnent, and
transportati on and applicable to control of emissions fromthermal desorption)



. Federal Air Pollution Control: Stationary Sources, Control of Particul ate Em ssions, Control
of Organi ¢ Conpounds Em ssions and Control of Odors (applicable to control of fugitive dust

em ssion, particul ate enissions and odors during excavation, handling, treatnment, and
transportation, and applicable to control of enissions fromthermal desorption)

. State of Connecticut's Hazardous WAste Managenent: Cenerator and Hand' er
Requi renent s- General Standards, Listing & Identification (applicable to determ ning
hazardous characteristics of excavated waste)

. State of Connecticut's Hazardous Waste Managenent: Land Disposal Restrictions (applicable to

deriving treatnment standards for excavated soil that is determned to be hazardous by
characteristic)

. State of Connecticut's Hazardous WAste Managenent: TSDF Standards (applicable to tenporary
storage and treatment of excavated soil that is determ ned to be hazardous by
characteristic)

. Federal Resource Conservation and Recovery Act: Treatment Standards for Hazardous Debri s-
Thermal Desorption (applicable to treatnment of excavated soil that is deternmined to be
hazar dous by characteristic)

. State of Connecticut's Solid Waste Managenent Regul ations (applicable to closure of site
after excavation of soil contam nated at |evels exceeding renediation goal s)

. State of Connecticut's Disposition of PCBs (applicable to treatnent and di sposal of

excavated soil containing PCBs at |evels exceedi ng renedial goals)

. State of Connecticut's Water Pollution Control and Water Quality Standards (applicable to
di scharge of treated water from dewatering of excavated soil)

Estimated Tine for Construction: 7 nont hs
Capital Cost: $ 16, 129, 000
Qperating and Mi ntenance Cost $0

Total Cost (as present worth): $ 16, 129, 000

9.0 SUWARY CF THE COWPARATI VE ANALYSI S OF ALTERNATI VES

Section 121(b)(1) of CERCLA presents several factors that, at a mnimum the U S Navy is required to
consider in its assessment of alternatives. Building upon these specific statutory mandates, the NCP
articulates nine evaluation criteria to be used in assessing the individual renedial alternatives.

9.1 EVALUATI ON CRI TERI A USED FCR DETAI LED ANALYSI S

A detail ed analysis was performed on the alternatives using the nine evaluation criteria in order to
select an interimsite remedy. Section 9.2 contains a summary of the conparison of each alternative's
strengt hs and weaknesses with respect to the nine evaluation criteria. These criteria are summarized in
Subsection 9.1.1 through 9.1.3

9.1.1 Threshold Criteria

The two threshold criteria described bel ow nust be net in order for the alternatives to be eligible for
sel ection in accordance with the NCP

. Overall protection of hunman health and the environment addresses whether a remedy provides
adequate protection to human health and the environment, in both short termand |long term
from unaccept abl e ri sks posed by hazardous substances, pollutants, or contam nants present
at the site by elimnating, reducing, or controlling exposure

. Conpl i ance with ARARs addresses whether a renedy attains applicable or relevant and
appropriate requirenments under Federal environnental |aws and state environnmental and
facility siting laws or provide grounds for involving a waiver



9.1.2 Primary Balancing Oriteria

The following five criteria are utilized to conpare and evaluate the el enents of one alternative to
anot her that neet the threshold criteria.

Long-term effecti veness and permanence addresses the criteria that are utilized to assess alternatives
for the long-termeffectiveness and pernmanence they afford, along with the degree of certainty that they
wi Il prove successful.

. Reduction of toxicity, nmobility, or volume through treatnent addresses the degree to which
alternatives enploy recycling or treatment that reduces toxicity, mobility, or vol une,
including how treatment is used to address the principal threats posed by the site.

. Short-term effectiveness addresses the period of time needed to achieve protecti on and any
adverse inmpacts on human health and the environment that may be posed during the
construction and inplenmentation period, until cleanup goals are achi eved

. I npl enentabi lity addresses the technical and administrative feasibility of a remedy,
including the availability of materials and services needed to inplenent a particul ar
option

. Cost includes estimted capital costs (indirect and direct) and annual operating &

mai ntenance (O&\V) costs, as well as present-worth costs.
9.1.3 Mdifying Oiteria

The nodifying criteria are used on the final evaluation of renedial alternatives generally after the U S
Navy has received public comment on the RI/FS and Proposed Pl an

. St at e acceptance addresses the state's position and key concerns related to the preferred
alternative and other alternatives, and the state's conmments on ARARs and to be consi dered
(TBC) criteria or the proposed use of waivers

. Communi ty acceptance addresses the public's general response to the alternatives described
in the Proposed Plan and RI/FS report.

9.2 COVPARATI VE ANALYSI S OF ALTERNATI VES BY CATEGCORY

9.2.1 Overall Protection of Health and Environnment

Alternative 1 would provide sone protection of human health and the environment because of the existing
cap. However, since the cap would not be maintained, this protection would be linted. A so, since no
nonitoring would be perforned, potential contaminant migration to groundwater and to the Thanes River
woul d not be detected in tinme for appropriate action

Alternative 2 would be protective of human health and the environment. Institutional controls would be
protective because the existing cap would be naintained, site access would be restricted, and the DRMO
woul d be kept in its current industrial function, all of which would mnimze human health and ecol ogi ca
risks fromdirect exposure to contam nated soil under the current |and use scenario. Mintenance of the
cap would also ninimze infiltration through the contani nated vadose zone soil and thereby, minimze
potential contami nant mgration. Mnitoring would be protective as it would detect potential mgration of
soil contam nants to the Thanmes River which coul d adversely inpact ecol ogical receptors in that river or
t o groundwat er

Alternative 3 would be nore protective than Alternative 2 since, in addition to institutional controls
and nonitoring, soil "hot spots" (i.e., soil contam nated above industrial |and use remediation goals)
woul d be renoved fromthe site and di sposed of at an offsite RCRA hazardous waste TSD facility. Al though
conpl ete verification sanpling would not be feasible because of the presence of sheet piling and water in
nmost excavated areas, this renmoval and disposal would virtually elimnate unacceptable human health risk
fromdirect exposure to contam nated soil under the current industrial |and use scenario. Renoval and

di sposal of soil "hot spots" would also be protective of ecological receptors in the Thanes River by
significantly reducing the possibility that contaninants would mgrate fromthe DRMO soil to that river

Alternative 4 would be the nost protective of human health and the environnment. Al soil contaninated
above residential |and use, ecological, and surface water protection renediation goals would be
excavated, treated on site to irreversibly renove and destroy organic COCs and i nmobilize inorgani c CCCs,
and di sposed of at an offsite solid waste disposal facility. A though the existing cap would be renoved



and not replaced and conplete verification sanpling would not be feasible because of the presence of
sheet piling and water in nost excavated areas, these actions would virtually elimnate unacceptable
risks to human and ecol ogi cal receptors fromdirect exposure to soil under all scenarios. These actions
woul d al so be protective of ecological receptors in the Thanmes R ver since the sources of potential
contaminant mgration to that river fromthe DRMO soil would no | onger exist.

9.2.2 Conpliance with ARARs and TBCs

Alternative 1 would not conmply with chem cal -specific and | ocati on-specific ARARs. No action-specific
ARARs or TBCs apply to this alternative.

Alternatives 2 , 3, and 4 would conply with chenical -specific, |ocation-specific, and action-specific
ARARs and TBCs. These alternatives would conply with the CTDEP Renedi ati on Standard Regul ati ons by either
m ni m zi ng exposure or renoving the contam nants fromthe site. These alternatives would also conply with
the Executive Oder regardi ng Fl oodpl ai n Managenent and the Coastal Zone Managenent Act.

In addition to these | ocation-specific ARARs, Alternative 2 would also conply with action-specific ARARs
corresponding to nmonitoring well placenent, and handling/storage/di sposal of any hazardous waste or

PCB- cont am nat ed waste that nay be generated during well placenment, Alternatives 3 and 4 woul d al so
conmply with action-specific ARARs corresponding to fugitive dust em ssions controls, water pollution
control and water quality standards, hazardous waste nanagenent, TSDF standards, and PCBs disposition for
excavat i on/ dewat eri ng and storage/di sposal of wastes. Alternative 4 would al so conply with RCRA standards
for thermal desorption treatnent.

9.2.3 Long-term Ef fecti veness and Per nmanence

Alternative 1 would have very limted |ong-termeffecti veness and permanence because all contani nated
soil would remain on site, and the existing cap would not be naintained. Therefore, as the existing cap
deteriorates over tinme, an unacceptable risk (H > 1.0) could develop for site workers fromdirect
exposure to contam nated soil. As there would be no institutional controls to linit site access or
prevent residential devel opment, the potential would al so exist for unacceptable risk to develop for
trespassers (H > 1.0) and possible future resident (H > 1.0 and ICR > 1E-4). Residential devel opnent of
the DRMO could also result in unacceptable risk to a correspondi ngly increased popul ati on of ecol ogi cal
receptors fromexposure to contam nated surface soil. Since there would be no nonitoring, potential
inmpact to the groundwater and to the Thames River frompossible mgration of contam nants fromsoil would
not be detected in time for appropriate renmedial action,

Alternative 2 would be long-termeffective, Institutional controls, including naintenance of the existing
cap, limts to site access, and |land use restrictions, would effectively ninimze risks fromdirect
exposure of human and ecol ogi cal receptors to contam nated soil. Long-termnonitoring would be effective
for the detection of potential mgration of soil contam nants to the Thames Ri ver which coul d adversely

i npact ecol ogical receptors in that river.

Alternative 3 would provide better long-termeffectiveness than Alternative 2 since, in addition to
institutional controls and nmonitoring, it would include renmoval and offsite disposal of soil "hot spots".
Al t hough conpl ete verification sanpling would not be feasible because of the presence of sheet piling and
water in nost excavated areas, these renedial actions would effectively elimnate unacceptabl e human
health risk fromdirect exposure to soil contaninated above industrial |and use renediation goals. These
renmedi al actions would al so effectively reduce the potential for soil contamnants to migrate to the
Thanes River, which could adversely inpact ecol ogical receptors in that river.

Alternative 4 would offer the best long-termeffectiveness. Al soil contam nated above residential |and
use, ecological, and surface water protection renedi ation goals woul d be excavated, treated on site to
irreversibly renove and destroy organic OOCs and inmobilize inorganic COCs, and disposed of at an offsite
solid waste disposal facility. A though conplete verification sanpling would not be feasible because of
the presence of sheet piling and water in nost excavated areas, these renedial actions would effectively
elimnate unacceptable risks to hunan and ecol ogi cal receptors fromdirect exposure to soil under all

| and use scenarios. These renedial actions would also effectively elimnate the potential for soil
contaminants to mgrate to the Thanes River, which could adversely inpact ecol ogical receptors in that
river.

9.2.4 Reduction of Toxicity, Mbility, or Volune through Treatnent

Alternatives 1 and 2 woul d not achieve any reduction of toxicity, nobility, or volume of contaninants
t hrough treatnent.



Alternative 3 woul d achieve a slight reduction in contam nant toxicity and volune through the on site
treatnment of the drainage water fromthe wet excavated soil by the granular activated carbon (GAQ
adsorption unit of the DNVWAM facility. Because the GAC would ultimately be either thernmally regenerated
or destroyed by incineration, the achieved reduction in contam nant toxicity and vol ume woul d be

100- percent irreversible.

Alternative 4 would significantly reduce contam nant toxicity, nmobility, and volume through treatnent. On
site thermal desorption would renove 90 percent or nore of organic COCs in a 100 percent irreversible
way. On site chemcal fixation-solidification would inmobilize inorganic COCs in an al nost conpletely
irreversible way. However, chem cal fixation-stabilization may al so increase volune of treated soil by 10
to 15 percent. As Alternative 3, Alternative 4 would al so achieve a slight, 100-percent irreversible,
reduction in contam nant toxicity and volune through the on site treatnent of the drainage water fromthe
wet excavated soli by the GAC adsorption unit of the DWWMW facility.

9.2.5 Short-termEffectiveness

I mpl erentation of Alternative 1 would not result in risks to site workers or adversely inpact the
surroundi ng community or environment since no renedial activities would be perforned. Alternative 1 would
never achieve the renedial action objectives (RAGs).

I npl erentation of Alternative 2 would result in a slight possibility of exposing site workers to

contami nated soil during the maintenance of the existing cap and fence and to contam nated soil and
groundwat er during the construction of new groundwater nonitoring wells and the mai ntenance and sanpling
of the new and existing wells. However, these risks of exposure would be effectively controlled by
wearing of appropriate PPE and conpliance with proper site-specific health and safety procedures.

I mpl emrentation of Alternative 2 would not adversely inpact the surrounding community and environnent.
Alternative 2 woul d i medi ately achi eve the RAGs. However, continued achi evenent of the RAO for
protection of ecol ogical receptors in the Thames R ver would have to be regularly verified through
noni t ori ng.

I npl erentation of Alternatives 3 and 4 would result in a significant possibility of exposing construction
workers to contam nated soil and groundwater during the excavation, dewatering, and offsite
transportation activities. Inplenentation of Alternative 4 would also result in an added possibility of
exposi ng construction workers to contami nated soil and offgas em ssions during the thernmal desorption and
chem cal fixation-solidification activities. However, all these risks of exposure would be effectively
controlled by the inplenentati on of engineering controls (e.g., dust suppression, offgas treatment), by
the wearing of appropriate PPE, and by conpliance with applicable OSHA regul ati ons and proper
site-specific health and safety procedures. Inplenmentation of Alternative 3 could have sone inpact on the
surroundi ng conmuni ty and environnent because of the potential for release of fugitive dust and spill age
of contam nated soil during excavation and offsite transportation. However, this inpact would be
adequately controlled through the inplenentation of appropriate procedures, such as perineter air
nonitoring, spill prevention, and erosion and sedi mentation controls. Inplenentation of Alternative 4
could have a slightly greater inmpact than Alternative 3 on the surrounding conmunity and environnent
because of the added risk of exposure to offgas fromthe thermal desorption unit. However, this possible
increnental inpact woul d al so be adequately controlled through offgas treatment. A ternative 3 would
achieve the RAGs in 5 nmonths but continued achi everent of the RAO for protection of ecol ogical receptors
in the Thames River would have to be regularly verified through nonitoring: Alternative 4 would achieve
the RAGCs in 7 nonths.

9.2.6 Inplenentabillity

There woul d be no renedial action to inplenent under Alternative 1.

Alternative 2 would be sinple to inplenent. Mintenance of the existing cap and fence, posting of
notices, and institution of land use restrictions as part of the institutional controls conponent are all
relatively sinple tasks which could be readily acconplished. Installation of new wells, maintenance and
sanpling of new and existing wells, and performance of 5-year reviews as part of the nonitoring conponent
coul d al so be readily acconplished. Resources, equipnent, and naterials are available for all of these
tasks. The administrative inplenentability of institutional controls and nonitoring would al so be sinple
as long as the DRMD stays under the Navy control but, even in the unlikely event that this woul d change
adequat e provisions could be relatively easily incorporated in any property transfer documents to insure
continuation of these controls and nonitoring under civilian ownership

Alternative 3 would be significantly nore difficult to inplenment than Alternative 2. This alternative
woul d require excavation of non-cohesive soil (i.e., sand and gravel) to a depth of up to 10 feet bgs
which is well below the groundwater table. This would raise two significant inplenentability concerns
First, the excavated areas woul d have to be extensively shored with sheet piling and, second, water would



have to be allowed to accunulate within the excavated areas, which would significantly hinder excavation
efficiency. These concerns aside, excavation could be performed with nornal construction equi pnent which
is readily available. Installation and operation of a DWWAM facility for the onsite dewatering of wet
soil and treatnent of drainage water could be inplenented with readily avail abl e resources, equipment,
and nmaterial. Ofsite disposal of excavated soil would be readily inplenentable since pernitted RCRA
hazardous waste TSD facilities with adequate capacity are available to receive this kind of waste
material. The institutional controls and nmonitoring conponents of Alternative 3 would be identical to and
as readily inplenentable as those of Alternative 2. The administrative inplenmentability of Alternative 3
woul d be very simlar to that of Alternative 2 with the difference that the proper State agenci es woul d
have to be consulted to determne treatnment criteria for discharge of the drai nage water to the Thanes
River and that offsite disposal of excavated soil would have to neet all applicable RCRA regul ations,

i ncl udi ng mani festing of the shipnments of excavated soil. Both of these additional adninistrative
requirenents could readily be acconplished.

Alternative 4 would be the nmost difficult to inplenent. The significant concerns about inplementability
of the excavation conponent of this alternative would be identical to those of the same conponent for
Alternative 3. As with Alternative 3, onsite dewatering of wet soil and treatnent of the drai nage water
woul d be readily inplementable. For the onsite treatnment conponent, although thernmal desorption services
are readily avail able, the number of contractors with experience for treatnment of PCB contam nated waste
may be relatively limted. The bal ance of the on site treatnent conponent would be easily inpl enentabl e
since experienced chenical fixation-solidification contractors are readily avail able, There would be no
institutional controls and nonitoring to inplenent. The admi nistrative inplementability of Alternative 4
woul d be conparable to that of Alternative 3 with the additional requirement that the appropriate State
agenci es woul d have to be contacted to determ ne acceptable air em ssions for the t hermal desorption
unit, which could be acconplished relatively easily.

9.2.7 Cost

The capital, total O&M cost over 30 years, and 30-year net present-worth (NPW costs of the alternatives
are presented in the following table and ranked according to the 30-year NPWcost.

Al ternative Capital (& 30-year O8M ($) 30-year NPW &)
1 0 0 0
2 90, 800 618, 000 708, 000
3 4, 363, 000 618, 000 4,981, 000
4 16, 129, 000 0 16, 129, 000

The total operating costs shown for Alternatives 2 and 3 are for groundwater nonitoring only and include
a $20,000 lunp sumanount at the end of the third year of monitoring for final site reviews and report
preparation. The 30-year NPWcosts for Alternatives 2 and 3 include the performance of 5-year reviews for
30 years.

9.2.8 State Acceptance

The CTDEP, as a party of the Federal Facility Agreenent (FFA), has provided comments on the FS (B&R

Envi ronnent al , Septenber 1997) and PRAP (U.S. Navy and B&R Environnental , Septenber 1997), and has
docunented its concurrence with the remedial action, as stated in Section 13 of this InterimROD. A copy
of the CTDEP' s letter of concurrence is presented in Appendix D of this InterimRCD.

9.2.9 Comunity Acceptance

The PRAP presents the preferred alternative for the DRMO. From Septenber 18, 1997 through Cctober 18,
1997, the U.S. Navy held a public comment period to accept public input. A public nmeeting was held in
G oton, Connecticut on Septenber 25, 1997 to discuss the PRAP and to accept any oral conments.

Community acceptance of the PRAP was eval uated based on comrents received at the public neeting and
during the public comrent period. This is docunented in the transcript of the Public Meeting in Appendix
A, and in the Responsiveness Summary in Appendix C of this InterimROD.

10. 0 SELECTED REMEDY

Based upon the requirenments of CERCLA, the NCP, the detailed analysis of alternatives, and coments
received fromthe U S. EPA the CIDEP, and the public, the U S Navy has selected Alternative 2
(I'nstitutional Controls and Monitoring) as the nmost appropriate remedy for the DRMO site. Upon
inmplenentation of this renedy, the human health risks resulting fromexposure to the soil and groundwat er
at the DRMOwW || be mninm zed and potential risks to ecological receptors in the adjacent Thanes River



wi Il be nonitored.

Alternative 2 consists of two conponents in addition to the existing asphalt and GCL cap: 1)
institutional controls and 2) groundwater nonitoring. This alternative will rely upon maintenance of the
existing cap, limtation of site access, restrictions of |and use, and groundwater nonitoring to eval uate
whet her contam nants present at the DRMO are migrating to the Thames Ri ver and causi ng adverse ecol ogi cal
effects. Although this alternative is based on the assunption that the DRMOw || continue to be owned and
operated by the Navy, provisions are included in this IROD for the continuation of these institutional
controls in the event of a different ownership. The estinmated net present worth of Alternative 2 is
$708,000, with a capital cost of $90,800 and an annual operation and nai ntenance cost of $21, 000.

10.1 COVPONENT 1: | NSTI TUTI ONAL CONTRCLS

Institutional controls will include naintenance of the existing cap, limtations on site access, and
restrictions on | and use.

10.1.1 Cap Mai nt enance

Mai nt enance of the existing asphalt and GCL cap will consist of regular inspections to assess the
integrity of the asphalt and GCL cap. Periodic repair and replacenent of the asphalt layer will be
perforned as needed.

10.1.2 Limtations on Site Access

Limtations on Site Access will consist of maintaining the existing chain link fence that surrounds the
DRMD and posting of signs to warn potential trespassers that a health hazard is present. Signs will be

posted along the perineter and at the front entrance to the site. In addition, during operation of the

site for its current nilitary purpose, gates will be locked, and a security desk will be nmintained at

the entrance to the site.

10.1.3 Land Use Restrictions

This 1 ROD specifies the use of |and use restrictions (LURs) for that portion of the Naval Submari ne Base
New London (the Installation) in the area of the DRMO (the Subject Area) to limt activities (including,
but not limted to, excavation or drilling), to prohibit residential use of property, and restrict
excessi ve vehicul ar use or any other activity that could conprom se the integrity of the existing cover
system The restrictions are intended to protect human health and the environment from exposure to
landfilled waste and contaminated soil and to restrict activities that could conpromise the integrity of
the cover systemor interfere with monitoring of the site. If these institutional controls are conplied
with and they fail to protect human health and the environnent, this | ROD shall be reopened.

10.1.3.1 Land Use Restrictions

No restricted activities or uses shall occur wthout prior approval fromEPA and the CTDEP. In
furtherance of these purposes, the Navy shall require that use, occupancy, and activity of and at the
Subj ect Area be restricted as foll ows:

1. No residential use (as defined under CT Renedi ati on Standard Regul ations, RSCA
22a-133k-1(a)(53))
of the Subject Area will be permtted;

2. No building, structure or inprovenent of existing structures shall be allowed on the Subject
Area;

3. No activity that could breach or damage the existing cover systemshall occur; and

4. No entry upon the Subject Area by any notor vehicle weighing in excess of the structural |oad

limt of the existing cover system shag occur.

The Navy shall ensure that notice of the existence of the cover systemand the LURs at the DRMO are
conspi cuously posted. A copy of the LURs shall be nmintained and available at the Subject Area. The LURs
shall be recorded in the base master plan and any other Installation vehicles which will ensure proper
notification of the LURs to Installation personnel.

Any proposed changes to or tenporary release of any previously identified LURS for the site nust be
approved by the agencies in witing prior to inplenmentation. Requests for review of any LURs change
proposal will consider the degree of change proposed, the effectiveness of the renediation effort to



date, any natural renediation that nay have occurred since the original renedial actions, etc.

10.1.3.2 Mbnitoring to assure conpliance with the Land Use Restrictions

Conpl i ance with the LURs at DRMO shal |l be acconplished through strict adherence to such vehicles as the
base naster plan. The Navy shall notify the agencies if, despite proper precautions, an unauthorized | and
use or activity is discovered by the installation. The unauthorized |and use or activity will be reported
imredi ately to the agencies for determnation of an appropriate corrective action.

The Navy shall review on a quarterly basis the status of adherence to the LURs. The Navy shall forward an
annual report describing the present and anticipated | and use and LURs at DRMO to EPA and the CTDEP
certifying retention of the specified LURs for the DRMO site.

10.1.3.3 Transfer of Title

If the Navy seeks to transfer title to any property within the Subject Area, the LURs shall be contained
in the instrunent of conveyance and such instrunment shall be filed and recorded in the | and Records of
the Town of Ledyard, State of Connecticut.

The filing and recording of LURs by the Navy or disposal agency shall be in accordance with state and
local law and include, without linitation, declaration(s) of covenants, conditions, and restrictions that
run with the land setting forth the LURs and conpliance therewith. The form and substance of the

Decl aration and any future decl arati ons(s) shall be those determined in the sole and absol ute discretion
of EPA, in consultation with CTDEP, and shall be subject to review and approval by EPA, in consultation
with CTDEP, prior to filing. Al such declaration(s) shall be enforceable by the United States and the
State of Connecticut and shall provide that these persons have the right to i nspect the Subject Area at
reasonable tines and with prior notice, unless an energency situation exists, to assess conpliance with
the decl arati on.

The LURs and obligations set forth in this I ROD shall be binding upon any Successors in Interest and
Assigns. In the event the Subject Area is to be transferred by deed, the Navy shall request the disposal
agency to ensure that any deed, |ease, or other instrunent of conveyance for the Subject Area shall: (a)
contain a notice that the Subject Area and any interest in the Subject Area is subject to the
restrictions and obligations of this IROD (b) contain such restrictions and obligations, and, (c)
include agreenment by the transferee of the interest in the Subject Area to conply with such restrictions
and obligations. Prior to any transfer of any interest in the Subject Area the prospective Successor in
Interest shall be provided with a copy of this | ROD.

10. 2 COVPONENT 2: GROUNDWATER MONI TORI NG

G oundwat er nmonitoring shall be performed in accordance with the G oundwater Mnitoring Plan for the DRMO
site (Brown & Root Environnental, Cctober 1997). G oundwater sanples will be analyzed to eval uate whet her
contami nation fromthe DRMOis mgrating to the Thames Ri ver and causing an adverse ecol ogi cal effect.
After baseline conditions have been established as described in the Goundwater Mnitoring Plan, the

noni tori ng program nay be revised based on the anal ytical data collected fromthe previous sanpling
events. |f groundwater COCs are detected at concentrations above SWPCs or Vol atilization Criteria,

addi tional evaluations will occur as described in the Goundwater Mnitoring Plan, including but not
limted to surface water and sedi nent sanples shall be collected and anal yzed to determne if these COCs
are migrating fromthe DRMOto the Thames R ver. After sufficient nonitoring data have been coll ected,
such data will be evaluated to determne the need for additional renmedial action at the site. |If data
show that the site has not adversely inpacted the environnment, the need for additional nmonitoring will be
eval uated and nodified, as appropriate. Figure 10-1 depicts the decision-naking franework for the
groundwat er data col |l ection.

Every 5 years for 30 years, a site revieww || be conducted to evaluate the site status and determ ne
whet her further action is necessary. Such site reviews are required when contam nants remain at the site
(see CERCLA °121(c)).
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11. 0 STATUTCRY DETERM NATI ONS

Under CERCLA Section 121, the U 'S. Navy nmust select renedies that are protective of hunman health and the
environnent, conply with applicable or relevant and appropriate requirenents (unless a statutory waiver
is justified), are cost-effective, and utilize permanent solutions and alternative treatment technol ogies
or resource recovery technol ogies to the maxi mum extent practicable. In addition, CERCLA includes a
preference for renedies that enploy treatment that permanently and significantly reduces vol une

toxicity, or nobility of hazardous wastes as their principal element. The followi ng sections the discuss
how the sel ected renedy for the DRMO neets the statutory requirenents

11.1 PROTECTI ON OF HUMAN HEALTH AND THE ENVI RONVENT

The sel ected renmedy protects hunan health by mnimzing direct contact with the contam nants using
institutional controls and mai ntenance of the existing asphalt and GCL cap. The reduced exposure to
potential receptors will ensure that the risks are within the acceptable limts corresponding to a

maxi mum cunmul ative I CR of 1E-04 and a nmaxi mum cunul ative H of 1.0. The selected remedy will be
protective of the environnent of concern, nanely the Thanmes R ver, that runs adjacent to the site by
nonitoring for contamnant mgration fromthe soil into the groundwater. The nonitoring will be conducted
according to the Goundwater Mnitoring Plan described in Section 10 of this InterimROD. If the
groundwat er COCs are shown to exceed site-specific Surface Water Protection Criteria, then additional
action woul d be taken, including expansion of the scope of nonitoring to include surface water and

sedi nent sanpling. |f exceedances of Volatilization Criteria are detected, then additional action would
be taken including deternining the need for additional remedial action

11.2 COVPLI ANCE W TH ARARS

The selected renedy will conply with all Federal and State of Connecticut ARARs. The chemical -specific
| ocation-specific, and action-specific ARARs and TBCs that have been anal yzed for this renedial action
and the nmethods by which conpliance will be attained are summarized in Tables 11-1, 11-2, and 11-3,
respectively.



TABLE 11-1

ASSESSMENT OF CHEM CAL- SPECI FI C ARARs AND TBCs
FOR ALTERNATI VE 2 - | NSTI TUTI ONAL CONTRCOLS AND MONI TORI NG
DEFENSE REUTI LI ZATI ON AND MARKETI NG OFFI CE
NSB- NLON, GROTQON, CONNECTI CUT

Requi r enent Ctation St at us Synopsi s of Requirenents Action to be Taken to
Attain ARAR
FEDERAL
There are no federal chem cal -specific- ARARs
STATE OF CONNECTI CUT
There are no state chemi cal -specific ARARS



TABLE 11-2

ASSESSMENT OF LOCATI ON- SPECI FI C ARARs AND TBCs
FOR ALTERNATI VE 2 - | NSTI TUTI ONAL CONTROLS AND MONI TCRI NG
DEFENSE REUTI LI ZATI ON AND NARKETI NG OFFI CE
NSB- NLAN, GROTQN, CONNECTI CUT

Requi r enent Ctation St at us Synopsi s of Requi renent Action to be Taken to Attain ARAR
FEDERAL
Executive Order 11988 Executive O der Appl i cabl e Thi s order required Federal agenci es, Monitoring well installation and groundwat er
RE: Fl oodpl ai n Managemnent 11988 wher ever possible, to avoid or mninze nonitoring activities within the 100-year fl oodplain
adverse inpacts upon floodpl ains. Requires will be carried out to mnimze inpacts to
reduction of risk of flood |oss, mnimze the fl oodpl ai n resources.

i mpact of floods on human safety, health and
wel fare, and to restore and preserve the
natural and beneficial values of the floodplains.

Coast al Zone Managenent Act 16 USC Parts 1451 Appli cabl e Requires that any actions nust be conducted This site is located in a state coastal flood zone
et seq. in a nmanner consistent with state approved (within the 100 year floodplain). Therefore,
managenent prograns. appl i cabl e state coastal zone managenent
requirenents will be addressed.

Fish and WIldlife Coordination 16 USC 661 et seq: Appl i cabl e Requires action to be taken to protect fish and If monitoring wells are required to be installed in

Act 40 CFR ° 6 302 wildlife fromprojects affecting streans or the river or its tidal zone, the U S Fish & Wldlife
rivers, Consultation with U S. Fish & Wldlife Service will be consulted as to neasures required
Service to devel op nmeasures to prevent and to protect fish and wildlife resources.

mtigate |oss.
STATE OF CONNECTI CUT

Coast al Managenent Act CGS °° 22a-92 and Appl i cabl e Requires projects within a state designated Monitoring well installation and groundwat er
94 coastal zone to ninimze adverse inpacts on nonitoring activities within the 100-year coastal
natural coastal resources. floodplain will be carried out to mnimze inpacts
to coastal resources.
Ti dal Wetl ands RCSA °° 22a-30-1 Appl i cabl e Activities within or affecting tidal wetlands are If nonitoring wells are required to be installed in
thru 17 regul at ed. the river or its tidal zone nonitoring and

mai nt enance activities will be inplenented so as
to not negatively inpact tidal resources.

CT Endanger ed Speci es Act CGS °° 26-303 thru Appl i cabl e Regul ates activities affecting state-listed The state-threatened Atlantic sturgeon inhabits the
314 endangered or threatened species or their Thanmes River. If nonitoring wells are required to
critical habitat. be installed in the river or its tidal zone nonitoring

and nai ntenance activities will be inplenmented so
as to not negatively inpact the sturgeon or any of
its critical habitat which nmay occur within the River.



Requi r enent

FEDERAL

Gui dance on Renedial Actions for
Superfund Sites with PCB

Cont ami nati on

STATE OF CONNECTI CUT

Hazar dous Waste Managenent:
Generator and Handl er

Requi renent s

Hazar dous Waste Managenent:
TSDF St andards

Control of Noise Regul ations

Gui delines for Soil
Sedi nent Control

Erosi on and

Water Quality Standards

Remedi ati on Standards Regul ati ons RCSA °© 22a-133k-3

TABLE 11-3

ASSESSMENT OF ACTI ON- SPECI FI C ARARs AND TBCs

FOR ALTERNATI VE 2 -

DEFENSE REUTI LI ZATI ON AND MARKETI NG OFFI CE
NSB- NLON, GROTON, CONNECTI CUT

Citation St atus

OSWER Directive To be considered

9355. 4-01

RCSA © 22a-449(c)100- Applicable
101
RCSA © 22a-449(c) 104 Applicable

RCSA © 22a-69-1 through Applicable
7.4

The Connecticut Council To be considered
on Soil and Water
Conservation

CBS 22a-426 Rel evant and appropriate

Rel evant and appropriate

Synopsi s of Requirenent

Thi s gui dance describes how to address
PCB contami nation issues as part of
remedi al actions

These sections establish standards for
listing and identification of hazardous
waste, The standards of 40 CFR 260-261
are incorporated by reference.

This section establishes standards for
groundwat er nonitoring and post-closure.
The standards of 40 CFR 264 are
incorporated by reference.

These regul ations establish allowable
noi se | evels. Noise levels from
construction activities are exenpt from
these requirenents.

The gui delines provide technical and

admi nistrative guidance for the

devel opment, adoption, and

impl ementation of erosion and sedi nent
control program

Connecticut's Water Quality Standards
establish specific nuneric criteria,

desi gnated uses, and anti-degradation
policies for groundwater and surface

wat er .

These regul ations provide specific numeric
cleanup criteria for a wide variety of
contam nants in soil, groundwater and soil
vapor. These criteria include volatilization
criteria, pollutant nobility criteria, direct
exposure criteria and surface water
protection criteria.

I NSTI TUTI ONAL CONTROLS AND MONI TORI NG

Action to be Taken to Attain ARAR

This guidance will be considered in evaluating
PCB i ssues as part of the renmedial action Low
level s of PCBs (47.2 ppmor |ess) are present

within soils at the site.

For any materials generated during nonitoring

wel | installation, hazardous waste determ nations

will be perforned, and the wastes woul d be
managed in accordance with requirements of
these regul ations, if necessary.

The remedy would conply with the post-closure

requirenments of this section through groundwater
nmonitoring and institutional controls at the Site.

Noi se generated by installation of nonitoring
wells will nmeet these regulations. This
alternative involves drilling and nonitoring

activities which are not anticipated to generate

excessive noi se.
Erosi on and sedi ment control neasures woul d
be inplemented during well installation.

Standards will be used to evaluate nonitoring

results to determine if further remedial action is

required to protect resources.

Al t hough no groundwater plunme has been

identified at this site, the proposed groundwater
be conducted to determine if any
contam nants of concern are migrating offsite at

nmonitoring will

| evel s above CTDEP surface water protection or
vol atilization standards for GB groundwater.

Mai nt enance of the cap and institutional controls

will satisfy the Renediation Standards
Regul ations for soil.



11.3 COST EFFECTI VENESS

In the U S. Navy's judgenent, the selected remedy is cost effective, (i.e., its overall protectiveness
justifies the cost). In selecting this renmedy, the U S. Navy anal yzed the overall effectiveness of all
alternatives that were protective and conplied with ARARS. The No Action alternative is the |east
expensive (zero cost) alternative, but it would not be protective of human health, and there would be no
nmechani smto nonitor any inpacts on the environnent. Alternative 2 would be the | east expensive of the
alternatives that address the exposure to contam nants and the potential for their mgration in the
environnent. Gven the potential |and use at the DRMO in the foreseeable future, the current industrial
land use is likely to continue and residential land use is very unlikely. As long as the base maintains
records of the contami nation in the Master Plan and through any other applicabl e neans, residential |and
use woul d be prohibited and any transfer of property woul d be acconpanied with deed restrictions. Al so,
records of the contamination in the Master Plan at the site or through any other applicable neans woul d
warn workers to take adequate protective nmeasures during intrusive activities. Under these circunstances,
the costs associated with excavation and offsite disposal of contam nated soil (Alternative 3) or
excavation of contamnated soil with onsite treatnment followed by offsite disposal (Aternative 4) would
not be justifiable.

Estimated total cost (30-year present worth) of the selected renedy: $ 708, 000

11. 4 UTI LI ZATI ON CF PERVANENT SOLUTI ONS AND ALTERNATI VE TREATMENT OR RESCQURCE RECOVERY TECHNOLOAQ ES TO
THE MAXI MUM EXTENT PRACTI CABLE

The sel ected remedy proposes mai ntenance of the existing asphalt and GCL cap to ninimze exposure to
potential receptors within the foreseeable future at the DRMO under the nanagenent of the U S. Navy. The
nature of the contam nants and potential risks at the DRMO do not warrant the need for an alternative
treatnment or resource recovery technol ogy. Anong those alternatives that are protective of hunan health
and the environnent and conply with ARARs, the U S. Navy, with the U S. EPA and CTDEP concurrence, has
determined that this selected renedy provi des the best balance of trade-offs in terns of long-term
effectiveness and pernmanence; reduction in toxicity, nobility or volune through treatnent; short-term
effectiveness; inplenentabillity; and cost while also considering the statutory preference for treatnent
as a principal element and considering state and comunity acceptance.

11.5 PREFERENCE FOR TREATMENT AS A PRI NCI PAL ELEMENT

The sel ected remedy does not treat the soil for reduction of toxicity, nobility or volune through
treatnent as the principal elenent. The risks posed by the contam nants can be adequately reduced by
m ni m zi ng exposure to potential receptors.

12.0 DOCUMENTATI ON CF NO SI GNI FI CANT CHANGES

The U. S. Navy (Septenber 1997) rel eased the PRAP for public conment on Septenber 18, 1997. The PRAP
identified institutional Controls and Monitoring (Alternative 2) as the preferred alternative for soil
and groundwat er remedi ation for the DRMO Public coments have been considered by the U S. Navy prior to
the selection of the preferred alternative. Upon review of these comrents, it was determ ned that no
significant changes to the renedy, as originally identified in the Proposed Pl an were necessary.

13. 0 STATE RQLE

The CTDEP, as part of the Federal Facilities Agreenent (FFA), has reviewed the various alternatives. The
CTDEP has al so reviewed the Phase Il R (B&R Environnental, March 1997), FS (B&R Environmental, Septenber
1997), and PRAP (U.S. Navy and B&R Environmental, Septenber 1997) to determine if the selected renedy is
in conpliance with applicable or relevant and appropriate state environnental |aws and regul ati ons.

The CTDEP concurs with the selected remedy for the DRMO A copy of the letter of concurrence is presented
in Appendix D of this InterimRCD.
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APPENDI X A
PUBLI C MEETI NG TRANSCRI PT

<I M5 SRC 98002J> DEPARTMENT CF THE NAVY
NORTHERN DI VI SI ON
NAVAL FACI LI TI ES ENG NEERI NG COMVAND
10 | NDUSTRI AL HI GHWAY
MAI L STOP, #82
LESTER, PA 19113-2090 IN REPLY REFER TO

M NUTES OF PUBLI C MEETI NG

SITE 6 - DEFENSE REUTI LI ZATI ON AND MARKETI NG COFFI CE

To: NSB- NLON Public Meeting Attendees

From Mar k Evans, Renedi al Project Manager, Northern Division, Naval
Facilities Engineering Comand

Dat e: 7 Novenber 1997
Subject: Public Meeting Mnutes - Septenber 25, 1997
Installation Restoration Program

Naval Subnarine Base - New London ( NSB- NLON)
G oton, Connecti cut

Attendees of the neeting

Andy Stackpol e NSB- NLON
Mar k Evans Navy

G eta Deirocini Navy

Kymber | ee Keckl er USEPA Bost on
Mark Lew s CTDEP

Corey Rich Brown & Root
Kel Iy Smay Brown & Root
Bart Pearson Communi ty
Noah Levi ne Communi ty
Gabe Stern Communi ty

Wl come and I ntroduction
Andy St ackpol e opened the neeting at 6:30 p.m.

M. Stackpol e introduced Kelly Snay from Brown & Root Environnental. Ms. Smay gave a presentation on the
DRMO Proposed Renedi al Action Plan.



APPENDI X B
CTDEP COMMENTS ON PRCOPCSED PLAN
<I M5 SRC 98002K>

Cct ober 17, 1997

M. Mark Evans

U S. Departnment of the Navy

Northern Division, Naval Facilities Engineering Conmmand, Code 1823
10 Industrial Way, Ml Stop 82

Lester, PA 19113-2090

Re: State Comments Regarding Proposed Plan for Site 6- Defense Reutilization and Marketing
O fice, Naval Submarine Base New London, G oton, Connecticut.

Dear M. Evans:

The Departnment has received and revi ewed the Proposed Plan for the Defense Reutilization and Marketing
Ofice at the Naval Subnarine Base New London in Goton. Proposed Plan was dated Septenber 1997.

The preferred alternative being presented by the Navy in the Proposed Plan for the Defense Reutilization

and Marketing O fice consists of five elements: 1) Continued maintenance of the existing cap 2) Land use

restrictions that would limt future devel opnent 3) Fencing and notices posted on the site perineter, 4)

Long- termnonitoring of contam nants in groundwater, and if required, in surface water and sedinent, and
5) Five-year reviews. The State supports the Proposed Plan as presented.

The State offers the foll owi ng comrents.

Wiile the State believes the proposed remedy will satisfy the requirements of the Renediation Standard
Regul ations, we would prefer a nore permanent renedy invol ving excavation of contam nated material s.

Pol luted soil w th substances exceeding the pollutant nmobility and direct exposure criteria renmains on
the site. The numeric direct exposure and pollutant nobility criteria, which are contained in Appendices
A and B, respectively, of the Regulations, do not apply to these soils, by virtue of the location of the
soils with respect to permanent structures, pavenent, and the water table at the site, as described

bel ow.

Direct Exposure Criteria

The numeric direct exposure criteria (Appendix A to the Regul ations) do not apply to soils that are

i naccessible, as defined in the Regul ations. Inaccessible soil is defined in the Regulations as "pol | uted
soil which is (A nore than four feet below the ground surface; (B) nore than two feet bel ow a paved
surface conprised of a mninmmof three inches of hinimnous concrete or concrete, which two feet nmay
include the depth of any nmaterial used as sub-base for the pavenent; or (C) (i) beneath an existing
building or (ii) beneath another existing permanent structure provided witten notice that such structure
will be used to prevent hunman contact with such soil has been provided to the Conmissioner." Section
22a-133k-2(b)(3) of the Regulations states in part that the direct exposure criteria do not apply to
"inaccessible soil at a release area provided that if such inaccessible soil is |less than 15 feet bel ow
the ground surface an environnmental |and use restrictionis in effect with respect to the subject parce
or to the portion of such parcel containing such rel ease area, which environnental |and use restriction
ensures that such soils will not be exposed as a result of excavation, denolition or other activities and
that any pavenent which is necessary to render such soil inaccessible is maintained in good condition

unl ess and until such restriction is released in accordance with said section 22a-133g-1" (enphasis
added) .

To fully conply with the intent of the Regul ations, the renedy must include institutional controls, and
an inspection and mai ntenance programto ensure the continued integrity of the pavenent that renders the
soi | inaccessi bl e.

Since all of the remaining contam nated soil is either beneath the cap (a permanent structure designed to
prevent human contact) or beneath pavenent, this exenption is applicable, provided a regular inspection
and nai ntenance programis put in place to ensure that the pavenent and cap remain in good condition and
institutional controls prevent danmage to the cap which will prevent human contact with soil contam nated
at |evels exceeding the direct exposure criteria.



Pol lutant Mohility Oriteria

Section 22a-133k-2(c)(1) and (2) of the Regul ations specifies that in an area with a ground water
classification of GB, the pollutant nobility criteria apply to "soil above the seasonal high water

tabl e". Because the soil with contam nants at |evels exceeding the pollutant nobility criteria found in

| ocated bel ow t he seasonal high water table, the nuneric pollutant nobility criteria found in Appendix B
to the Regul ations do not apply.

I nteri m Renedy

The Navy, EPA, and the State previously agreed that this will be considered an interimstatus remedy
since conpliance with all ARARs has not yet been denonstrated. Further action nay be required depending
on the results of ground water nonitoring. The Proposed Plan does not clearly identify the fact that this
is an interimrenedy. This fact should be clearly spelled out in the Record of Deci sion.

It should also be stated clearly that the purpose of the ground water nonitoring programis to eval uate
the effectiveness of the interimremedy (cap) being selected and to provide data to determ ne whet her
contami nants migrating fromthe site pose an unacceptable threats to hunman health and the environnment. |f
the nmonitoring programidentifies such unacceptable threats, future actions to address those threats
should not be linited only to the additional nonitoring described in the proposed plan. W anticipate
that the final Record of Decision for the DRMOw || depend heavily on the results of ground nonitoring
perforned under the interimRecord of Decision, and upon ground water investigations perforned under the
base wi de ground water QOperable Unit.

If you have any questions regarding this letter, please contract ne at (860)424-3768.

Si ncerely,

<I M5 SRC 98002L>

Mark R Lew s

Seni or Environnental Anal yst

Federal Renedi ati on Program

Perm tting, Enforcenent & Renediation Division
Bureau of Water Managenent

cc: Kynberlee Keckler, US EPA New Engl and, Federal Facilities Section
Andy Stackpol e, NSBNL Environmental Department
Jack Looney, CT Attorney General's Ofice



APPENDI X C
RESPONSI VENESS SUMVARY

The Navy published a notice and brief analysis of the Proposed Plan in the New London Day on Septenber
18, 1997 and nade the plan and the admi nistrative record available to the public at the Goton Public
Library, the Bill Library and the Naval Submarine Base Library.

On Septenber 25, 1997, the Navy held an informational neeting to discuss and present the Proposed Pl an.
Al so, on Septenber 25, 1997 the Navy held a public hearing to discuss the Proposed Plan and to accept any
oral coments. A transcript of this neeting is included in Appendi x A From Septenber 18, 1997 to Cctober
18, 1997 the Navy held a 30-day public coment period to accept public coment on the Proposed Pl an.

SUMVARY OF COMMENTS RECEI VED DURI NG THE PUBLI C COMMVENT PER OD

O al comments received during the public hearing held on Septenber 25, 1997 are provided in Appendix A
No witten comrents were received during the public coment period other than a letter dated Cctober 17,
1997 fromthe Connecticut Department of Environnental Protection (CTDEP) expressing their support of the
Proposed Pl an as presented.



APPENDI X D

DECLARATI ON OF CONCURRENCE

The State of Connecticut has concurred with the Proposed Renedial Action Plan as shown in Appendix B. The
changes to this ROD as requested by the State have been incorporated in this RCD. The U S. EPA has
concurred with the selected renedial action as described in the Declaration of this ROD

<I M5 SRC 98002M>



