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Brookhaven National Laboratory (BNL)is aFederal facility owned
by the Department of Energy (DOE) and operated by the Associated
Universities, Inc. (AUI), anot-for-profit consortium of nine
universities. The mission of BNL isto provide exceptional research
facilities for training and research in the diverse fields of science, and
to meet the appropriate needs and interests of the educational,
governmental, and industrial research institutions. Brookhaven
National Laboratory has three mgjor functions. Thefirst is design,
construction, and operation of large research facilities, such as
particle accelerators, nuclear reactors, and synchotron storage rings.
The second mgjor function is the support of the research staff in it its
efforts to carry out long-term programs in the basic sciences which
have potential long-term payoffs. The third maor function involves
the contribution by the staff to the technology base of the nation. To
carry out this mission, BNL has been or is maintained by afull staff



of 3,300 to 4,000 research and support personnel. In addition, about
1,500 other personnel participate each year in research on short-term
proj ects such as collaborators, consultants, or students.L ocated about
60 miles east of New York City, BNL isin Upton, New Y ork, near
the geographic center of Long Island. Distances to neighboring
communities from BNL include Patchogue, Bellport, Center
Moriches, Riverhead, Wading River, and Port Jefferson. The BNL
site, formerly Camp Upton, was occupied by the U.S. Army during
World Wars | and 11. Between the wars, the site was operated by the
Civilian Conservation Corps. The site was transferred to the Atomic
Energy Commission in 1947, to the Energy Research and
Development Administration in 1975, and to DOE in 1977.The BNL
site consists of 5,321 acres. The developed portion includes the
principal facilitieslocated near the center of the site. These facilities
are contained in an area of approximately 900 acres; of these, 500
were originally developed for Army use.

The remaining 400 acres are occupied mostly by various large
research machine facilities. Outlying facilities occupy approximately
550 acres and include an apartment area, biology field, Hazardous
Waste Management Area, Sewage Treatment Plant (STP), fire
breaks, and the Landfill Area.The Central Steam Facility (CSF)
supplies heating and cooling to al major BNL facilities. It consists of
anetwork of 21 aboveground receiving and mixing fuel tanks, which
are connected via aboveground and underground pipelines to the
boiler building.In November 1977, approximately 23,000 to 25,000
gallons of waste oil and solvent were released from a ruptured pipe
located southeast of the CSF and west of North Sixth Street. The
mixture was composed of 60% Number 6 fuel oil and 40% mineral
spirits. The pipe ruptured when a nearby empty 5,000 gallon
underground storage tank (UST), which was enclosed in a concrete
structure, rose off its mount as a result of water accumulating
beneath the tank, shearing the connecting lines. The spill was
contained with sand berms and free product was recovered with
portable pumps. The total amount of the soil/solvent mixture that
was recovered is unknown.In November 1989, excavation began at a
location south of Building 610 to install a1,000-gallon underground
propane tank. During the digging, the backhoe encountered an 8-inch
vitreoustile pipe. A review of drawings of the site showed that the
pipe had been connected to a Leaching Pit. The pit had been installed
in the 1950s or 60s to receive waste oil and washwater from
equipment cleaned inside Building 610. Further excavation revealed
that the tile pipe led to a sand trap, and then to Building 610. The

L eaching Pit contained a thick, black, tar material similar in
appearance to Number 6 fuel oil. Excavation proceeded by removing
the oil-stained concrete blocks and surrounding soil, in addition to



the sand filter and piping connecting the Leaching Pit to Building
610. Clean sand and soil were placed into the hole. The soil,
construction material, and tarry residue excavated were classified as
non-hazardous. In May 1990, an abandoned 550-gallon underground
gasoline tank was discovered under the asphalt on the west side of
Building 610. BNL records show that the tank was in operation from
1948 until approximately 1963. Excavation and inspection of the
tank revealed several large rusted-out holes. Soil from beneath the
tank smelled of petroleum. The contaminated soil was excavated
until the organic vapor content of the remaining soil was less than 50
parts per million (ppm). The hole was backfilled with clean soil. The
CSF Fuel Unloading Areas are constructed of pavement, bluestone,
and concrete. The secondary containments are concrete boxes. BNL
has documented several small surface spills of fuel oil. On three
separate occasions, surface spills of about 60 gallons of Number 6
fuel oil were reported.There are four receiving tanks located to the
west of Building 610. The tanks have a combined capacity of 1.1
million gallons. The majority of the pipelines are aboveground, and
have had no history of leaking. However, there are three sections of
piping leading to Building 610 that are below ground. There are no
documented releases from the pipes.In September 1977, atank truck
was unloading fuel at afuel-transfer pipe station. Apparently the
valve was in the closed position. As aresult, approximately 250 to
500 gallons of fuel were spilled. The fuel caused excessive back
pressure in the pipeline and ruptured it. The fuel spilled onto the
ground and entered an adjacent catch basin, with an outlet in the
woods east of Building 610. The oil reportedly flowed east along a
small drainage ditch to afence which marks the Gamma Field. The
oil ponded in the low area, and was collected with recovery pumps.
A bulldozer was used to limit the spread of the oil. The Reclamation
Facility (Building 650) was constructed for decontamination of
radiologically contaminated clothing and heavy equipment. At
present, Building 650 is not used as a decontamination facility, but is
still used by BNL as alaundry facility. Potentially radioactive
laundry was segregated from routine laundry. Contaminated laundry
was cleaned with dedicated equipment and the residual washwater
remained in USTs until its radioactivity could be monitored. The
liquid waste was emptied from the tanks about three times a
year.Building 650 also served as a decontamination facility for
equipment contaminated with radioactivity. Again, waste was stored
in tanks and they were emptied about twice ayear.The sanitary and
storm sewer lines at BNL date back to 1917. There is approximately
1,300 feet of sanitary sewer line. This sewer line transports
effluent.The last area of concern isthe Basin HO, which is the largest
of five recharge basins at BNL. It discharges 48 percent of all the
water that BNL uses for non-contact cooling and related purposes.



Remedy:

Text:

The remedy consists of a combination of treatment and institutional
controls. The selected remedy consists of the following major
components: treatment of chemically contaminated soil using a soil
vapor extraction system to collect organic contaminants in the vadose
zone of the 1977 ail/solvent spill areaand afuel unloading area at the
CSF; fencing around the radiologically contaminated soil at the
Building 650 Sump and the Sump Outfall area with institutional
controls and monitoring; treatment of groundwater contaminated
with organic compounds at the most contaminated portion or hot spot
of the 1977 ail/solvent spill plume area using a combination of soil
vapor extraction and air sparging technologies; and an engineering
enhancement option for groundwater contaminated with organic
constituents may be implemented if it is decided, based on the
performance and monitoring data, that soil vapor extraction and air
sparging alone will not achieve the desired performance levels. The
engineering enhancement option consists of groundwater extraction,
enhanced biodegradation, and re-injection of the groundwater and
would be used in combination with soil vapor extraction and air

sparging.

Full-text ROD document follows on next page.
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OPERABLE UNIT IV
BROOKHAVEN NATI ONAL LABORATCORY
UPTON, NY

STATEMENT OF BASI S AND PURPCSE

Thi s deci sion docunent presents the selected renmedial action for Operable Unit (QU) IV
of the Brookhaven National Laboratory (BNL) site in Upton, New York. Operable Unit IV
i ncludes the Central Steam Facility (CSF), the Reclanation Facility Building 650 Sunp and Sunp
Qutfall, |leaking sewer lines, Recharge Basin HO, and associ ated environnental nedia

This renmedi al action was selected in accordance with the Conprehensive Environnenta
Response, Conpensation and Liability Act (CERCLA) as anended by Superfund Anendnents
and Reaut horization Act of 1986 (SARA) (hereinafter jointly referred to as CERCLA), and is
consistent, to the extent practicable, with the National Q| and Hazardous Substances Pol |l ution
Contingency Plan (NCP). This decision is based on the Adnmi nistrative Record for the BNL site

The U.S. Environnental Protection Agency (EPA) and the State of New York concur
with the selected renedial action

ASSESSMENT OF THE SI TE

Actual or threatened rel eases of hazardous substances fromthis Site, if not addressed by
i mpl enenting the response action selected in this Record of Decision (ROD), nmay present a
potential threat to public health, welfare, or the environnent.

DESCRI PTI ON OF THE SELECTED REMEDY

Qperable Unit IVis the first of the five operable units at the site for which renedies
will be
sel ected in individual RODs. The purpose of this remedy is to address contam nati on associ at ed
with a 1977 oil/solvent spill and a fuel unloading area near BNL's CSF and with the Recl amation
Facility Building 650 Sunp and Sunp Qutfall area. The QU IV renmedy consists of a conbination
of treatment and institutional controls.

The sel ected renedy consists of the follow ng maj or conponents:

. Treatment of chemically contam nated soil using a soil vapor extraction systemto
col l ect organic contanm nants in the vadose zone of the 1977 oil/solvent spill area
and a fuel unloading area at the CSF

. Fenci ng around the radiol ogically contaninated soil at the Building 650 Sunp and
the Sunp Qutfall area with institutional controls and nonitoring.

. Treat ment of groundwater contaninated with organic conpounds at the nost
contam nated portion or "hot spot" of the 1977 oil/solvent spill plunme area using a

conbi nati on of soil vapor extraction and air spargi ng technol ogies.

. An engi neeri ng enhancenment option for groundwater contam nated with organic
constituents may be inplenented if it is decided by the DOE, EPA, and NYSDEC,
based on the perfornmance and nonitoring data, that soil vapor extraction and air
sparging alone will not achieve the desired performance |evels. The performance
levels will be defined during the renedial design phase. The engineering



enhancenent option consists of groundwater extraction, enhanced bi odegradation
and re-injection of the groundwater and would be used in conbination with soi
vapor extraction and air sparging.

The conponents of the selected renmedy for contam nated groundwater, in comnbination
wi th the engi neeri ng enhancenment option, and for the chemcally contam nated soils, are fina
response actions. The conponent of the selected renmedy that addresses radiol ogically
contam nated soil is considered an interimaction. This interimaction is necessary to reduce
t he
ri sk posed by potential exposure to radiologically contaminated soil at QU IV. Fina
remedi ation
of these soils will be evaluated in the QU I Feasibility Study (FS) and docurmented in the QU I
ROD, based upon QU | FS conclusions, future |and use, and public comrent.

DECLARATI ON

The selected renedy is protective of human health and the environnment, conplies wth
Federal and State requirenments that are legally applicable or relevant and appropriate to the
renedial action, and is cost effective. The final conponents of the selected remedy utilize
per manent sol utions and alternative treatnent technol ogies to the maxi num extent practicabl e,
and satisfy the statutory preference for renedies that enploy treatnent that reduces contam nant
toxicity, nmobility, or volune as a principal elenent. The interimaction conponent of the
renedy
does not and is not intended to address fully the statutory nmandate for pernanence and treat nment
to the maxi num extent practicable. The statutory preference for renedi es that enploy treatnent
that reduces toxicity, nmobility, or volune as a principal elenent will be evaluated for the
radi ol ogi cal |l y-contam nated soil in the QU Il FS and ROD for the BNL site.

A five-year review of the remedial action pursuant to CERCLA 8121(c), 42 U. S.C.
8§9621(C), will not be necessary, because this renedy will not result in hazardous substances
remai ni ng on-site above heal t h-based | evel s.
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ACC Area of Concern
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AUl Associ ated Universities, Inc.

BNL Br ookhaven Nati onal Laboratory

BTEX Benzene, Tol uene, Ethyl benzene, Xyl ene

CERCLA Conpr ehensi ve Environnental Response Conpensation & Liability Act
CSF Central Steam Facility

DCE United States Departnent of Energy

DOTr Depart nent of Transportation

EPA United States Environmental Protection Agency

FS Feasi bility Study

GPR Ground Penetrating Radar

HEAST Health Effects Assessnent Summary Tabl es
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NEPA Nati onal Environmental Policy Act
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NYSDEC New York State Departnent of Environnental Conservation
QU Qperabl e Unit

PAH Pol ynucl ear Aronmatic Hydrocarbon

pCi / gram Pi cocuries per gram

ppb Parts per billion

ppm Parts per nillion

PRAP Proposed Renedi al Action Plan

PVvC Pol yvi nyl Chl ori de

RA Ri sk Assessnent
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RESRAD Resi dual Radi oactive Material Guideline Conputer Code
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RI Renedi al | nvestigation

Rl /FS Renedi al I nvestigation/Feasibility Study

Rl / RA Renedi al | nvestigation/Ri sk Assessnent

ROD Record of Deci sion
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SCDHS Suffol k County Division of Health Services
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TBC To Be Consi dered
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USGS United States CGeol ogical Survey

UST Under ground St orage Tank

VOC Vol atil e Organi ¢ Conpound

WCF Wast e Concentration Facility



U. S. DEPARTMENT OF ENERGY
BROOKHAVEN NATI ONAL LABORATCORY

OPERABLE UNIT IV

1. DECISI ON SUMVARY

DECI SI ON SUMVARY
1. SI TE NAMVE, LOCATI ON, AND DESCRI PTI ON

Br ookhaven National Laboratory is a federal facility owned by the Departnent of Energy
(DOE) and operated by the Associated Universities, Inc. (AU), a not-for-profit consortium of
nine universities. The mission of BNL is to provide exceptional research facilities for
trai ning and
research in the diverse fields of science, and to neet the appropriate needs and interests of
t he
educational, governmental, and industrial research institutions. Brookhaven National Laboratory
has three major functions. The first is the design, construction, and operation of |arge
research
facilities, such as particle accel erators, nuclear reactors, and synchrotron storage rings. The
second major function is the support of the research staff in its efforts to carry out long-term
prograns in the basic sciences which have potential |ong-termpayoffs. The third major function
i nvol ves the contribution by the staff to the technol ogy base of the nation. To carry out this
m ssion, BNL has been or is maintained by a full staff of 3,300 to 4,000 research and support
personnel. In addition, about 1,500 other personnel participate each year in research on short-
term projects as collaborators, consultants, or students.

Locat ed about 60 mles east of New York City, BNL is in Upton, Suffolk County, New
York, near the geographic center of Long Island. Distances to neighboring conmunities from
BNL are: Patchogue 10 mles WSW Bel Il port 8 mles SW Center Mriches 7 mles SE
Ri verhead 13 niles due east, Wading River 7 miles NNE, and Port Jefferson 11 mles NW The
BNL site, fornerly Canp Upton, was occupied by the U S. Arny during World Wars | and |1
Bet ween the wars, the site was operated by the Civilian Conservation Corps. The site was
transferred to the Atonic Energy Conmission in 1947, to the Energy Research and Devel opnent
Adm nistration in 1975, and to DOE in 1977.

The BNL property is an irregular polygon that is roughly square, and each side is
approxinmately 2.5 mles long. A current land use map of the BNL site is provided as Figure 1



The site consists of 5,321 acres. The devel oped portion includes the principal facilities

| ocat ed

near the center of the site, on relatively high ground. These facilities are contained in an
area of

approxi nately 900 acres, 500 acres of which were originally developed for Army use. The
remai ni ng 400 acres are occupied for the nost part by various |arge research machine facilities.
Qutlying facilities occupy approxi mately 550 acres and i nclude an apartment area, biology field,
Hazar dous Wast e Managenent Area, Sewage Treatnent Plant (STP), fire breaks, and the Landfil
Area. The site terrain is gently rolling, with elevations varying between 40 to 120 feet above
sea

level. The land lies on the western rimof the shallow Peconic River watershed, with a
tributary of

the river rising in marshy areas in the northern section of the tract. Table 1 provides a
summary of

t he physical plant information, including popul ation, physical data, and utilitities.

The aqui fer beneath BNL is conprised of three water bearing units: the noraine and
out wash deposits, the Magothy Fornmation, and the Ll oyd Sand Menber of the Raritan Fornmation.
These units are hydraulically connected and nake up a single zone of saturation with varying

physi cal properties extending froma depth of 45 to 1,500 feet below the | and surface. These
three water bearing units are designated as a "sol e source aquifer" by the EPA and serve as the
primary drinking water source for Nassau and Suffol k Counti es.

To all ow effective nanagenment of the BNL site, the 28 Areas of Concern (ACCs) have
been divided into discrete groups called Operable Units (OUs) and Renobval Action ACCs. The
criteria used for QU groupings are: relative proximty of AOCs, simlarity of site problens,
simlar geol ogy and hydrol ogy, simlar phases of action or sets of actions to be perforned
during
Renedi al Investigation/Feasibility Study (RI/FS), and the absence of interferences with future
actions at other AOCs or QUs. The BNL site is divided into five QUs and ei ght Renoval
Actions. Operable Unit IV is one of the first OUs studied at the site.

Qperable Unit IV is located on the east-central edge of the devel oped portion of the site
(Figure 2). Figure 3 shows the extent of QU IV, which enconpasses the CSF, otherw se known
as AOC 5, Reclamation Facility Building 650 Sunp and Recl amation Facility Building 650 Sunp
Qutfall (AOC 6), Leaking Sewer Lines (AOC 21), and Recharge Basin HO (ACC 24-D). The
CSF is located between North Sixth Street, Seventh Road, Brookhaven Avenue, and Cor nel
Street, and consists of approximately 13 acres, divided equally between devel oped and
undevel oped | and. The Building 650 Sunmp is approximately 100 feet north of Cornell Avenue.
The Buil ding 650 Sunp Qutfall area is |ocated approximately 800 feet northeast of Building 650
and consists of a natural depression, approximately 90 feet x 90 feet, bounded by dirt roads.
The
| eaki ng sewer lines are | ocated south of Building 610; Recharge Basin HO is | ocated
approxi nately 250 feet to the northeast of the Building 650 Sunp Qutfall area.

2. SITE H STORY AND ENFORCEMENT ACTI VI TI ES
2.1 Site Hi story
A brief history of each ACC within QU IV is provided bel ow
AOC 5 - Central Steam Facility
The CSF supplies heating and cooling to all major BNL facilities. It consists of a
networ k of 21 aboveground receiving and m xing fuel tanks, which are connected via

aboveground and underground pipelines to the boiler building (Building 610) |ocated near the
corner of Sixth Street and Cornell Avenue. The tanks are registered with the Suffol k County



Depart nent of Health Services (SCDHS), and have a Major Petroleum Facility License fromthe
NYSDEC Di vi si on of WAter Resources.

AOC 5 has several subAOCs as descri bed bel ow

1977 G |/ Sol vent Spi l

On Novenber 25, 1977, approximately 23,000 to 25,000 gallons of waste oil and sol vent
were rel eased froma ruptured pipe | ocated southeast of the CSF and west of North Sixth Street.
The m xture was conposed of 60 percent Nunber 6 fuel oil and 40 percent mneral spirits. The
pi pe ruptured when a nearby enpty 5,000 gallon underground storage tank (UST), which was
enclosed in a concrete structure, rose off its nmount as a result of water accunul ati ng beneath
t he
tank, shearing the connecting |ines.

The spill, which covered an estinated area of 1.2 acres, was contained with sand berns
and free product was recovered with portable punps. The cleanup activities were coordinated
with EPA and the steps taken were considered at that tine to be appropriate by EPA. The tota
amount of the soil/solvent mxture that was recovered i s unknown.

Former Leaching Pit

On Novenber 6, 1989, excavation began at a |ocation south of Building 610 to install a
1, 000 gal l on underground propane tank. Although the current utilities nmaps showed that there
were no underground utility lines at this location, the backhoe encountered an ei ght inch
vitreous
tile pipe approxinmately 3 to 4 feet below grade. A review of design draw ngs of Building 610,
dating back to the 1950s, showed that the pipe had been connected to a Leaching Pit.

The Leaching Pit was |ocated approximately 100 feet south of the southwest corner of
Buil ding 610. The pit was installed sonetinme in the 1950s or 1960s to receive waste oil and
washwat er from equi prent cl eaned inside Building 610. Further excavation reveal ed that the
vitreous tile pipe led to a sand trap, and eventually to Building 610.

The Leaching Pit had an outside dianeter of approxinately 9 feet and was about 11 feet
deep. Its walls were constructed of concrete cinder blocks, and the cover was a 12 inch thick
concrete slab. The cover was |ocated approximately 1 foot bel ow grade.

The Leaching Pit contained approxi mately 53 inches of a thick, black, tar naterial simlar
i n appearance to Nunber 6 fuel oil. Excavation proceeded by renpving the oil-stained concrete
bl ocks and surrounding soil, in addition to the sand filter and piping connecting the Leaching
Pi t
to Building 610. The estimated di mensions of the excavation were 20 feet deep by 20 feet in
dianmeter. Clean sand and soil were placed into the hole. The soil, construction material, and
tarry residue excavated fromthe Leaching Pit were classified as non-hazardous. Currently, an
under ground propane tank is |ocated at the excavation site. The excavation and cl eanup of the
Leaching Pit was coordinated with the | AG agencies and was perforned with oversi ght by the
NYSDEC Region IIl1 G Spill Division

Former Under ground Gasol i ne Storage Tank

In May 1990, an abandoned 550-gal | on underground gasoline tank was di scovered under
t he asphalt on the west side of Building 610. Brookhaven National Laboratory records show t hat
the tank was in operation from 1948 until approxi mately 1963. Excavation and i nspection of the
tank reveal ed several |arge rusted-out holes. Soil from beneath the tank snelled of petrol eum



The contani nated soil was excavated until the organic vapor content of the remaining soil was

| ess than 50 ppm The depth and | ateral extent of the excavation were not docunented; however,
approxi nately 12 cubic yards of soil were excavated. The hole was backfilled with clean soi
under aut horization from SCDHS

CSF Fuel Unl oadi ng Areas

Fuel is unloaded at eight places around the storage tanks. The unl oading areas are
approxi nately 4 square feet and are constructed of pavenent, bluestone, and concrete. The
secondary contai nnents are concrete boxes. Brookhaven National Laboratory has docunented
several snmall (1 to 10 gallons) surface spills of fuel oil. On three seperate occasions, in
1988,

1990, and 1993, surface spills of about 60 gallons of Number 6 fuel oil were reported.

CSF Under ground Pi pi ng

Four receiving tanks (1,2,3, and 4) are located to the west of Building 610. The tanks
have a conbi ned capacity of 1.1 mllion gallons. The majority of the pipelines are aboveground,
and have had no history of |eaking. However, there are three sections of piping leading to
Buil ding 610 that are bel ow ground. One section is a 12 inch dianeter pipe that carries Nunber
6
fuel oil from Tank 3 to Building 610, a distance of approximately 150 feet. Another section of
pi pe carries Nunber 6 fuel oil from Tank 1 to Building 610. The third section of underground
pi pi ng connects Building 633 to both Building 610 and Tank 1. There are no docunented
rel eases fromthe pipes.

Drai nage Area East of CSF

In Septenber 1977, a tank truck was unl oading fuel at a fuel-transfer pipe station
apparently, the valve was in the "closed" position. As a result, approximtely 250 to 500
gal | ons
of fuel were spilled. The fuel, believed to be Number 6 "Bunker C oil," caused excessive back
pressure in the pipeline and ruptured it. The fuel spilled onto the ground and entered an
adj acent
catch basin, with an outlet in the woods east of Building 610. The oil reportedly flowed east
along a small drainage ditch to a fence which narks the "Gamma Field." The oil ponded in the
| ow area, and subsequently was collected with recovery punps. A bulldozer was used to limt the
spread of the oil

AOC 6 - Reclamation Facility Building 650 Sunp and Sunp Qutfall Area

The Recl anmation Facility (Building 650) was constructed for decontam nation of
radi ol ogi cal |y contam nated cl ot hi ng and heavy equi pnent. As a result, Building 650 was
desi gned to perform wash operations both outside and inside the building. These operations date
back to at |east 1959, with the construction of USTs #650-1 and -2, in 1962 and Tanks 650-3 and
-4 in 1972. The structural integrity of the tanks had never been tested. At present, Building
650
is not used as a decontamination facility, but is still used by BNL as a laundry facility.

In the past, all soiled laundry from BNL was delivered to Building 650, where potentially
radi oactive |laundry was segregated fromroutine laundry. Contam nated |aundry was cl eaned with
dedi cat ed equi pnent and the residual washwater renained in two 2,000 gallon USTs (#650-1 and

-2) until its radioactivity could be nmonitored. These tanks were |ocated on the north side of
t he

buil ding. The contents of the tanks were classified as D-waste, defined by BNL as waste with a
gross beta concentration greater than 90 pico Curies/milliliter (pC/m). The liquid waste was

enptied fromthe tanks about three times a year and taken to the Waste Concentration Facility
(WCF) by a tank truck. Approxinmately six druns of sludge were renpbved fromthe tanks in
1983.



Bui | di ng 650 al so served as a decontami nation facility for equiprment contaminated with
radi oactivity. Equi pnent was steamcl eaned on a 30 foot by 30 foot concrete pad behind the
north side of the building. This decontam nation pad was in use by 1959, but the date of its
initial
operation is not known. Contam nated water ran down into a drumin the mddle of a sloping
pad, known as the Building 650 Sunp. It was presunmed that the effluent was piped into the
sanitary sewer systemor into holding tanks. Rinse water that was deened to be excessively
cont am nat ed was supposed to be routed to two 2,000 gallon USTs (#650-1 and -2), designated
for Dwaste. Typically, however, the water was deened clean enough to be routed to two 3,000
gal l on USTs (#650-3 and -4), adjacent to Tanks 1 and 2, and desi gned for F-waste contai nnent.
Br ookhaven National Laboratory defines F-waste as waste with a gross beta concentration | ess
than 90 pCi/m . The contents of these tanks were enptied about twi ce a year; the waste was
di scharged to the STP. The laundry facility and the decontam nati on pad area are the only known
sources of D and F waste delivered to the four tanks at Buil di ng 650.

The USTs (#650-1,-2,-3, and -4) are included under ACC 12 and were renobved under
Renoval Action Il, the UST Renpval Action, during the sumer of 1994,

Bui | di ng 650 and the Sunp Qutfall Area were identified during aerial radiological surveys
of BNL conducted in 1980, 1983, and 1990. Thus, Building 650 is also included as subAOC 16
under the Aerial Radioactive Mnitoring System Results and was inadvertently included under
QU II/VIlI. The investigations under QU IV satisfy all IAG activities for this ACC

In late 1969, five curies of tritiumwere accidentally released into the sanitary sewer
system via the building 650 Sunp. However, this tritiumwas not detected at the STP. An
i nvestigation into the incident reveal ed that the drai nage pi pe fromthe outdoor concrete pad
behi nd Building 650 led to a natural depression in a wooded area about 800 feet northeast of
Buil di ng 650, rather than to either the sanitary sewer systemor to a waste holding tank, as had
been assumed. The practice of washing radi oactive equi pmrent on the concrete pad was
di scontinued after the 1969 incident. The natural wooded depression is referred to as the
Bui |l ding 650 Sunp Qutfall Area; the area of radiological soil contam nation is approxi nately 90
feet by 90 feet.

AOC 21 - Sanitary and Storm Sewer Lines

The sanitary and stormsewer |lines at BNL date back as far as 1917. Major repairs were
made in 1940. Additional nodifications have extended the sewer systemto 31 mles. Many of
the sewer and stormlines are conposed of vitrified clay tile pipe and have undoubtedly
devel oped
cracks. In the region containing the 1977 G l/Solvent Spill and Leaching Pit, there are
approxi nately 1,300 feet of sanitary sewer |ine.

The sanitary sewer main (a 20 inch diameter tile line) transports effluent to the STP
| ocated to the north of QU IV. Lines carrying stormwater in the vicinity of the CSF (south of
Tenpl e Pl ace) discharge into a wooded area east of the CSF. The main 20 inch sanitary sewer
line divides into two lines approximately 80 feet south of Tank 3. The 20 inch tile sewer |ine
connects with Building 610, passing beneath the val ve house and punpi ng house and then
continues east along the south side of Building 610. A large 21 inch dianmeter |ine, constructed
of
pol yvi nyl chl ori de (PVC), runs east for approximtely 100 feet off the sewer nmain, and then
continues to the northeast, passing between the |ocations of the Fornmer Leaching Pit and the
1977
Ol/Solvent Spill. Athird Iine, 6 inches in dianeter, is connected to the nmain |line at the
poi nt of
di vi si on and serves Buil ding 529.

A single sewer line runs east-west between Cornell Avenue and Building 650; it is an 8
inch line, constructed of tile. It connects to the 20 inch nain east of the CSF near Buil ding



528.

Stormwater from Cornell Avenue and water from several outlets at Building 650, as wel
as the Building 650 decontam nation pad, are directed to the Building 650 Sunp Qutfall area, via
a 15-inch line. The structural integrity of the sanitary sewer lines is known to be conprom sed
by
fractures and slippage along joints in portions of the line beneath QU IV. To address the type
and
extent of danmge, a video canera survey of the sanitary sewer nmain was made in 1988. The
structural integrity of the 15-inch dianmeter storm sewer |ine connecting the Building 650 Sunp
to
the Buil ding 650 Sunp Qutfall Area was not known before the renedial investigation for QU IV.

Sub- ACC 24D - Basin HO

Basin HO is | ocated approxi mately 250 feet northeast of the Reclanmation Buil ding 650
Sunp Qutfall. Basin HOis the |argest of five recharge basins at BNL, discharging to the water
tabl e aquifer approximately 48 percent or 1,530,000 gallons daily of all of the water that BNL
uses for non-contact cooling and related purposes. Basin HO actually is two adjacent basins
constructed of native material (sand and gravel) on 3.9 acres.

Since 1958, nobst of the water discharged to Basin HO approxi mately 1,374,000 gallons
per day, is single-use, non-contact cooling and process water fromthe Alternati ng G adi ent
Synchrotron (AGS). Water fromthe H gh Fl ux Beam Reactor (HFBR) al so has been di scharged
to Basin HO since 1978. The renmi nder of the water (approximtely 156,000 gallons per day) is
multi-cycle bl owdown water fromthe HFBR s secondary cooling system These di scharges are
permtted by NYSDEC under BNL's State Pollutant Discharge Elimnation System ( SPDES)
permt.

Water used for cooling and rel ated processes is derived from process/potable supply wells
for the entire operation of Basin HO  Poly-electrolytes and di spersant is added to the AGS
cooling and process water to keep the anbient iron in solution. To control corrosion and
deposition of precipitant, water at the HFBR towers was treated with inorgani c pol yphosphate
(PO4) and benzotriazole before 1982. Since then, the HFBR water has been treated with
ner capt obenzot hi ozene.

Envi ronnental nonitoring at Basin HO consisted of sanpling the surface water at the
Basin HO Qutfall 003 from 1985 to 1989. No sedinent, soil, or groundwater sanples were ever
collected in Basin HO before the renedial investigation for QU IV.

2.2 Enf orcenment Activities

In 1980, the BNL site was placed on NYSDEC s | nactive Hazardous Waste Sites. On
Decermber 21, 1989, the BNL site was included on the EPA's National Priorities List (NPL).
Inclusion on the NPL reflects the relative inmportance placed by the federal governnent on
ensuring the expedi ent conpletion of environnental investigations and resulting cleanup
activities.

Subsequently, the EPA, NYSDEC, and DOE entered into a Federal Facilities Agreenment (herein
referred to as the | AG that becane effective in May 1992 (Admi nistrative Docket Nunber: |II-
CERCLA- FFA-00201). The IAG identified ACCs that were grouped into the five QUs to be

eval uated for response actions at the BNL site. The |AG also requires

t he conduct of cleanup actions to address identified concerns.

In accordance with the June 1994 DOE Secretarial policy on National Environnenta
Policy Act (NEPA), this CERCLA docunent incorporates NEPA val ues such as anal ysis of
cunul ative, off-site and ecological inmpacts to the maxi numextent practicable. In particular
t he
IAGis intended to ensure that environnental inpacts associated with past and present activities
at



BNL are thoroughly and adequately investigated so that appropriate response actions can be
formul ated, assessed, and inpl enented.

The 1AG identified AOC 5, CSF, for a RI/FS and provided a schedule for near-term work.
A BNL Response Strategy Docurment (RSD) was witten pursuant to the | AG which grouped
AOC 5 with ACCs 6, 15, 21, and 24-D and prioritized QU 1V as the first QU for RI/FS.

Renedi ation at the BNL site will be conducted under CERCLA, as anended by the
SARA, and the NCP, 40 CFR Part 300.

Fol | owi ng the issuance of the ROD for the last of the five QUs, the necessity of a fina
assessment froma site-w de perspective will be determined to ensure that ongoing or planned
renmedial actions identified in the ROD for the five QUs will provide a conprehensive renedy for
the BNL site which is protective of human health and t he environment.

3. H GHLI GHTS OF COVMUNI TY PARTI Cl PATI ON

A Community Relations Plan was finalized for the BNL site in Septenber 1991. In
accordance with this plan and CERCLA Section 113(k)(2)(B)(l-v) and 117, the conmunity
rel ati ons program focused on public information and involvenent. A variety of activities were
used to provide information and to seek public participation. The activities included:
conpil ation of a stakeholders mailing list, comunity neetings, availability sessions, site
tours
and the devel opnent of fact sheets. An Adnministrative Record, docunenting the basis for the
sel ection of renoval and renedial actions at the BNL site, has been established and is
mai nt ai ed
at the local libraries listed below. The libraries also maintain site reports, press rel eases,
and fact
sheets. The libraries are:

Longwood Public Library
800 M ddl e Country Road
M ddl e Island, NY 11953

Mastic- Moriches-Shirley Library
301 WIIliam Fl oyd Par kway
Shirley, NY 11967

Br ookhaven Nati onal Laboratory
Research Library

Bl dg. 477A

Upton, NY 11973

The Admi nistrative Record is also maintained at the EPA's Region Il Admnistrative
Records Room at 290 Broadway, New York, New York, 10001-1866

A chronol ogi cal summary of the significant conmunity participation activities to date for
QU IV is provided bel ow

Septenber 26, 1991: A Site Specific Plan and 5-Year Plan infornmational neeting was
held at BNL where the QU IV draft RI/FS Work Plan was al so presented to the public.
Presentation handouts on the draft Work Plan were provided to comunity nenbers at that tine.
Al t hough the comunity was inforned by a press release to the |ocal newspapers, attendance at
this nmeeting was low. A question and answer period was held at the end of the neeting.

February 17, 1992: A public notice was published in tw |ocal newspapers (Newsday and



Suffol k Life) announcing the availability of the QU IV RI/FS Wrk Plan at |ocal repositories.
The

conment period began on February 17, 1992 and concluded on March 17, 1992. One comunity
menber comented by letter in April and was responded to by BNL

August 3, 1994: A public notice was published in two |ocal newspapers (Newsday and
Suffol k Life) announcing availability of an Engi neering Eval uati on Report and Action
Menor andum at | ocal repositories for an QU IV soil interimrenoval action. An informationa
letter, with public notice attached, was sent to the community mailing list. Two phone calls
from
conmuni ty menbers were recei ved concerning the disposal of soils.

January 17, 1995: A public notice was featured in | ocal newspapers announcing the
availability of QU IV Renedi al Investigation/R sk Assessnment (RI/RA) Report at |oca
repositories. The comment period began on January 18, 1995 and concl uded on February 20,
1995.

January 25, 1995: An informational letter was sent to community nenbers on the nailing
list concerning the QU RI/RA Report. A civic association requested an extension to the coment
period. Conments were received in April 1995, which focused primarily on groundwater
concerns. A neeting to discuss these concerns with the civic association was held on June 5,
1995. A witten response to the civic association conmments was provided by DCE

Novermber 18, 1995: An informational letter was sent to community nenbers on the
mailing |ist announcing the QU IV FS/ Proposed Renedi al Action Plan (PRAP) public neeting. A
public notice, neeting invitation/PRAP fact sheet, and site tour invitation was attached.

Novermber 22, 1995: A public notice was published in Newsday and Suffolk Life (on
Noverber 29, 1995) announcing the availability of the FS/PRAP at |ocal repositories for review
and coment. A 30-day public coment period was hel d begi nni ng Novenber 22, 1995.

Decenmber 6, 1995: A public neeting was held at BNL for the QU IV FS/ PRAP al ong
with an afternoon site tour of QUIV. At this neeting, representatives from EPA, NYSDEC,
BNL, and DOE answered questions and accepted conments on the renedial alternatives under
consideration for QU IV. A response to comments received during the public comrent period is
i ncluded in the Responsiveness Summary, which is part of this ROD. This decision docunent
presents the selected renedial action for QU 1V at the BNL site in Upton, New York, chosen in
accordance with CERCLA, and to the extent practicable, the NCP

December 22, 1995: Seven community nenbers provided witten conments.

In addition to traditional public involverment activities at CERCLA sites, DCE worked
wi th stakeholders in identifying a range of future use options for the BNL site. Final Draft of
t he
Future Land Use Report was presented to the public in August, 1995. The Final Report was
prepared in Septenmber, 1995. Stakehol der preferred future uses identified in this report wll
assi st
with the establishnment of acceptable risk and remediation levels for the entire BNL site.

4, SCOPE AND ROLE OF OPERABLE UNI T AND RESPONSE ACTI ON

In order to adequately evaluate BNL's existing and potential environnental problens, and
to group these problens for such a large site into workable units that could be properly
schedul ed
and funded, the 28 AOCs have been grouped into five QUs and ei ght Renpval Actions. This
groupi ng was performed under an RSD based on the six criteria: (1) relative proximty of AQCs,
(2) simlar site problens, (3) simlar phase of action or sets of actions, (4) sinultaneous
actions,

(5) absence of interference with future actions, and (6) simlar geol ogy and hydrol ogy.



The RSD assigned QU IV the first priority based on a prelimnary risk assessnment and
since an QU IV RI/FS was al ready underway. Operable Unit IV is the first QU to undergo a
RI/FS. Pursuant to the findings docunmented in the RI/RA Report, FS Report, and the PRAP, QU
|V addresses renedi ation of soil contam nated with Volatile O gani c Compounds (VOCs) and
Sem -Vol atile Organi ¢ Conmpounds (SVQOCs) at AOC 5(1977 oil/solvent spill area), soi
contam nated with radi onuclides at AOCC 6, and groundwater contami nated with VOCs and
SVOCs from AOC 5 (1977 oil/solvent spill). Conducting this renedial action under QU IV is
part of the overall BNL response strategy and is expected to be consistent with any pl anned
future
actions.

The other QUs are currently in different phases of RI/FS. The nature, magnitude, and

extent of contami nation as well as associated risks will be evaluated and the appropriate
response
actions will be inplenented under the respective QU

5. SUMVARY OF SI TE CHARACTERI STI CS

The RI was conducted in accordance with the approved QU IV RI/FS Project Plans. The
mai n purposes of the RI were to determine the nature, nmagnitude, and extent of contani nation
due to the AOCs included in QU IV, and to characterize the potential health risks and
environnental inpacts of any contami nants present. The Rl included: (1) video canera survey of
a pipeline fromBuilding 650 to the Sunp Qutfall area, (2) geophysical survey, including

magneti c
and Ground Penetrating Radar (GPR) around several buildings within QU 1V, (3) soil-vapor
survey of the CSF area, (4) soil borings/soil sanpling, (5) monitoring well installation and two

rounds of groundwater sanpling, (6) sedinent sanpling in the Recharge Basin HO (7) aquifer
testing in the formof slug tests, (8) analysis of soil and groundwater sanples for various
chem ca

and radiol ogical constituents, and (9) additional radiological surface soil sanpling and survey

(1994) of AOC 6. The video camera survey and geophysi cal surveys were conducted in July
1992. Fifty-seven soil borings and 23 nonitoring wells were installed during the Rl for QU IV.

Classification of the nature and extent of soil and groundwater contam nation was based
on the followi ng Applicable or Rel evant and Appropriate Requirenents (ARARs), such as those
for groundwater, or guidance/criteria To Be Considered (TBC), such as cleanup goals for soils:

(1) Since the groundwater is a federally designated sole source aquifer and is
classified
as a source of potable water by New York State, the npbst restrictive of the state
and federal Maxi mum Contam nant Levels (MCLs) were sel ected as ARARs.

(2) The soil cleanup goals for protection of groundwater contained in the NYSDEC
Techni cal Assi stance Gui dance Menorandum (TAGM) HWR-92-4046 entitled
"NYSDEC Soil C eanup hjectives and C eanup Levels," Novenber 1992, were
sel ected for organic conpounds found in groundwater

(3) The cl eanup goal selected for radiologically contam nated soils, with the exception
of Radi um 226, is the annual dose rate of 10 mllirem above background,
contained in the NYSDEC TAGM 4003 entitl ed "NYSDEC Soil C eanup
CGui del i nes for Radi oactive Mterials", Septenmber 1993. This goal, along with the
assunption of a future industrial |and use and an institutional control period of 50
years, was used to devel op soil cleanup guidelines using the DOE Resi dua
Radi oactivity (RESRAD) computer nodel .

(4) Radi um 226 concentrati ons were conpared to the 5 pC/gram generic cl eanup
gui del i ne contained in DOE Order 5400. 5.



Tables 2, 3, and 4 show the sel ected ARARs or cl eanup goals and the maxi num
concentrations of VOCs and SVQOCs in soil, radionuclides in soil, and VOCs and SVOCs in
groundwat er, respectively.

5.1 Soi |l Investigations

The findings of Rl and Ri sk Assessment (RA) are detailed in the RI/RA Report. A
sunmary of the findings of the soil investigations and determ nations on renedi al actions are
di scussed next.

AOC 5 - Central Steam Facility:
1977 G |/ Sol vent Spi l

El evated |l evel s of VOCs and SVOCs are present in the soils in the area adjacent to the
QO |/ Sol vent UST, down gradient of the UST, and in the area known to be covered by the 1977
O l/Solvent spill. Figure 4 shows the areal extent of soils contam nated with VOCs and SVCCs.
VOC | evel s are highest near the O/ Solvent UST. The VOCs and SVOCs were detected
t hr oughout the vadose zone, and are present at elevated concentrations at the water table. The
nost common VOCs detected include tetrachl oroethyl ene and petrol eumrel at ed conpounds,
such as toluene, ethyl benzene, benzene, and xyl enes. The npst commobn SVOCs detected include
a variety of Polynuclear Aromatic Hydrocarbons (PAHs) and phthal ates.

As an interimaction, and with the concurrence of the | AG agencies, the O I/Sol vent UST
and associ ated piping were renoved in Cctober 1993, along with visibly contami nated soil. The
excavated soil was stockpiled near the UST |ocation, and soil sanples fromthe piles were
anal yzed in February 1994 to determ ne disposal options. The results showed that while
nunerous VOCs and SVOCs were present in the stockpiled soil above the cl eanup goals, the soi
was non- hazardous. On June 10, 1994, BNL di sposed of the excavated soils at the Town of

Br ookhaven Landfill after having obtai ned perm ssion fromboth the town and the regi ona
NYSDEC office. Thirty-four truckl oads of contami nated soil and debris totaling 1,413 tons were
transported to the Town Landfill. Each truckl oad was screened through BNL's radi ol ogi ca

vehicle nonitor before leaving the site and no radioactivity was detected.

The vadose zone in the O l/Solvent UST and spill area will require further remedi ati on due
to the presence of VOCs and SVOCs above cl eanup goal s.

Former Leaching Pit

Low |l evel s of VOCs and SVOCs are present in the soils adjacent to the Former Leaching
Pit. They nost likely represent residual materials discharged into the pit from Buil ding 610.
The
| ow | evel s of tetrachl oroet hyl ene nay have resulted fromthe 1977 QI/Solvent Spill, since that
conpound is comopnly associated with the spill. The Forner Leaching Pit and the Sand Filter
Trap area do not require further renediati on since concentrations are bel ow cl eanup goal s.

Former Gasol i ne UST Location

Low |l evel s of petroleumrelated VOCs and SVOCs are present in the soils at
approxi nately the subsurface level, i.e., 8 to 10 feet deep, of the Former UST. They represent
resi dual conmpounds fromthe UST. Wen the UST was renpved, approximately 12 cubic yards
of soil were excavated, until the organic-vapor content was |ess than 50 parts per mllion. No
VOCs or SVOCs were detected in soil sanples collected frombelow 16 feet, indicating that the
smal | amount of residual organics in the subsurface soil is not mgrating deeper into the vadose
zone. The Fornmer Gasoline UST will not require further renmedi ati on since concentrations are
bel ow cl eanup goal s.



CSF Fuel Unl oadi ng Areas

The VOCs and SVOCs are present in soils adjacent to six of the eight CSF Fue
Unl oadi ng areas, generally in the shallower portion of the vadose zone. The presence of these
conpounds indicates that mnor spills occurred as the fuel was transferred fromtank trucks to
t he
CSF tanks. Most of these conpounds are in the upper portion of the vadose zone, indicating that
such spills probably were snmall and have not penetrated far through the unsaturated zone into
t he
wat er table and groundwater. Elevated |evels of VOCs and/or SVOCs above soil cleanup goals
were detected near one of the eight Fuel Unloading areas. Contaminated soils will need to be
renedi ated at this Fuel Unloading Area (see Figure 4).

Under ground Pi pes

Very low | evels of VOCs in soil sanples at the bottominvert of the fuel pipelines indicate
that | eakage fromthe pipes adjacent to the boring locations is ninimal; note of the organic
conpounds exceed cl eanup goals. The anal yses show that the soils adjacent to the pipes wll not
require renediation.

Dr ai nage Area

Acet one was the only VOC and phthal ate was the only SVOC detected in soil sanples
fromthe Drai nage Area; both were bel ow cl eanup goals. The vadose-zone soils along the
pi pel i ne and downgradi ent of the concrete headwal | will not require renediation

AOC 6 - Reclamation Facility Building 650 and Sunp Qutf al

Recl anati on Buil di ng 650 Sunp

Acetone was the primary VOC detected in the soil sanples in the Sunp/Decontani nation
Pad area behind Buil ding 650. The concentrations are bel ow the cleanup goals. Severa

chlorinated solvents were detected in soil borings SB38, |ocated on the west side of the
decontani nation pad. Polynuclear Aromatic Hydrocarbons were the prinmary SVOCs detected in

the soil sanples bel ow cl eanup goals. [|norganic contam nati on was found above background
levels, primarily in surface soil sanples. No renediation will be required for inorganics based
on

the risk assessnment, as described in Section 6 of this report. Wiile the 0 to 2 foot conposite
sanpl es did not show radi onuclide contam nation above the cl eanup goals, the 0 to 6 inch surface
soil sanples in this area indicate that there is shallow radi ol ogi cal surface soi

contam nation. The

contam nant concentrations in this area exceed the soil cleanup goals for Cesium 137, Europium
152, and Europium 154. Therefore, radiologically contaninated surface soils will need to be
eval uated further.

Recl anati on Buil di ng 650 Sunp Cutfal

Acetone was the only VOC detected in soil sanples at the Sunp CQutfall and was bel ow
the soil cleanup goal. A wide variety of PAHs were the primary SVOCs detected; they were

present primarily in the surface soil. |norganic contanination was found above background

| evel s,

primarily in surface soil sanples. No renediation will be required for inorganics based on the
ri sk

assessment. Two borings (SB48 and SB49) cl osest to the pipe headwall, had the highest levels in

surface sanples fromthe Qutfall Area. G oss al pha, and gross beta radi ation was detected in
many sanples fromthe Sunp Qutfall area; both were present in all five surface-soil sanples.
Cesium 137, Strontium 90, Europium 152 and 154, Radi um 226, and Pl utoni um 239 and - 240,



were found at | evels above the RESRAD cl eanup guidelines. |In addition, the gamm radiation

l evel within the sunp produces a potential risk that exceeds EPA' s target risk |evel; therefore,
t he

vadose soils in the sunp outfall also require remediation. Figure 5 shows the areal extent of
radi ol ogically contami nated soils in the Sump Qutfall area

Because the Storm Sewer connecting Building 650 and the Sunp Qutfall was | eaking
(video camera survey), the pipeline and the surrounding soil will require renediation

ACC 21 Leaki ng Sewer Line

Low |l evel s of chloroformand SVOCs were detected in soil sanples adjacent to the sewer
line (SB53). This boring is |ocated at the western end of the sewer line and close to the 1977

O l/Solvent UST Spill. It is likely that this contam nation is related to the spill. Since
| evel s are
bel ow cl eanup goal s and groundwat er has not been inpacted, the soils around SB53 will not be

remedi at ed
SUB- ACC 24D Recharge Basin HO

No VOCs, SVQCs, Tentatively Identified Conpounds (TICs), or Pesticides/PCBs were
detected in the sedi nent sanples fromBasin HO, and no i norgani c anal ytes exceeded cl eanup
goals. No renediation will be required.

5.2 Groundwat er | nvesti gations

The findings of Rl and RA are detailed in the RI/RA Report. A sumary of the
findings of the groundwater investigations and determi nation of renedial actions is discussed
next .

Data fromtwo rounds of groundwater sanpling indicates that there were two
primary sources of VOCs: the 1977 GO/ Solvent Spill and UST, and the decontam nati on pad
behi nd Buil ding 650. The VOC plunme emanating fromthe northern side of Building 650 is
conposed primarily of 1,1,1-trichloroethane at 5.10 ppb and 8.5 (estinmated) ppb in the second
round of sanpling, only slightly above the NYSDEC MCL of 5 ppb. The plunme associated with
the 1977 G|/ Solvent Spill and UST is conposed of numerous VOCs and SVOCs which are
predom nantly hydrocarbon-rel ated, such as benzene, tol uene, ethylbenzene, xylene (BTEX)
conpounds, chlorinated VOCs, and PAHs. The center of the plune is near the UST, with the
hi ghest | evels of VOCs and SVOCs in nonitoring wells i medi ately downgradient. The
contam nants that exceed the selected cleanup goals are listed in Table 4. The hi ghest |evels
wer e
observed in the vicinity of the UST. The farthest downgradient wells in the ballfields
cont ai ned
only 4 ug/l of tetrachloroethylene in the second round of sanpling, which is below the MCL.
Several of these wells contained low levels of TICs, indicating either that the plume is very
di | uted
and degraded at the downgradient end of QU IV, or that the plune travels preferentially between
the nonitoring well clusters at the southern end of QU IV. Tentatively lIdentified Conpounds
were identified at all levels of the Upper d acial aquifer, suggesting that there are no
hydraulic
barriers or clay layers within the glacial aquifer in QU 1V. Based on site-specific flow, it is
estimated that it would take about 7.8 years for 1,2 dichloroethane (the nost nobile of the
organi ¢ contami nants) to reach the downgradi ent wells, |ocated at approximately 1,800 feet,
while the duration for tetrachloroethylene to travel this distance is calculated as 11.2 years.
Usi ng
the hydraulic conductivity value estimted by the U S. Geol ogical Survey (USGS), travel tinmes
for tetrachl oroethyl ene and 1, 2-dichl oroethane are 2.1 years and 3 years, respectively.

The results of inorganic analyses show that no primary MCLs were exceeded for



i norgani ¢ conmpounds in groundwater beneath QU IV. Two radiol ogi cal paraneters exceeded

MCLs for groundwater. In the first round, the nonitoring action |evel for gross beta of 50
pCi/l

was exceeded in nonitoring wells 76-091 (88pCi/l) and 76-20S (120 pCi/l); neither exceeded 50
pCi/l in the second round. In the second round, Strontium 90 exceeded the federal MCL of 8

pC/l in Wll 66-19S (53 pC/l). In the first round, the Strontium 90 value of 5.2 pC /I did
not

exceed the MCL. The nonitoring action |evel for gross beta was exceeded in the second round in
Moni toring Well 66-20S (110 pCi/l).

Wil e isol ated spots of radionuclide contam nation in groundwater have been
observed, the data for two rounds of sanpling and anal ysis do not indicate any consistent MCL
viol ations, and therefore, no groundwater renediation for radiological contanmi nation will be
required under QU IV. In addition, there were |ocalized exceedances of secondary MCLs for
i ron, manganese, sodium and alum num The inorganic contam nation appears to be localized
and stationary. The contam nation is prinarily due to VOCs and SVOCs. G oundwater cleanup
will be required for VOCs and SVOCs for the npbst contam nated portion of the 1977 oil/sol vent

spill plune shown in Figure 6. G oundwater nonitoring for radi onuclides, organics, and
i norganics will be required.
The following is a sumary of findings of the QU IV R described in Sections 5.1
and 5. 2.
Soi | G oundwat er
Reredi at i on Reredi at i on
Area of Concern Requi r ed Requi r ed
AQOC- 5: Central Steam Facility
- 1977 G|/ Solvent Spill Yes Yes
- Former Leaching Pit No No
- Former Gasoline UST Location No No
- CSF Fuel Unl oading Areas Yes* No
- Underground Pi pes No No
- Drai nage Area No No
AQC- 6: Recl anation Facility Building 650
and Sump CQutfall
- Building 650 Sunp Area ** **
- Sunp Qutfall Area ** **
AQOC- 21: Leaki ng Sewer Lines No No
AQOC- 24D: Rechar ge Basi n HO No No
*Only one of the eight fuel unloading areas will require soil renediation.

**Further evaluation is required.

Tables 2, 3, and 4 provide a summary of the types of contam nants, their maxi mum
concentrati on,
and their locations. Figures 4 and 5 show the areal extent of chem cal and radi ol ogi cal
cont ami nati on,
respectively, above soil cleanup goals.



6. SUMVARY OF SI TE RI SKS

As part of the QU IV RI, an analysis was conducted to estinate the human health risks
that could result fromexposure to QU IV areas if no renediation is perforned beyond that
acconplished to date. This analysis is referred to as a baseline risk assessnent. The hunan
heal t h
ri sk assessnent eval uated both present and future potential exposures to contanm nants. Findings
of the risk assessnment are docunmented in the QU IV RI/RA Report (Volune I1), dated Decenber
7, 1994,

6.1 Human Heal t h Ri sks

The reasonabl e maxi mum human exposure was eval uated. A four-step process was
used for assessing QU | V-rel ated human-health risks for a reasonabl e maxi num exposure
scenario: Hazard ldentification - identifies the contam nants of concern at the site based oon
several factors such as toxicity, frequency of occurrence, and concentration. Exposure
Assessnent - estinmates the magnitude of actual and/or potential hunan exposures, the frequency
and duration of these exposures, and the pathways (e.g., contaninated well water) by which
humans potentially are exposed. Toxicity Assessnment - deternmines the types of adverse health
ef fects associated with chem cal exposures, and the relationship between nmagnitude of exposure
(dose) and severity of adverse effects (response). Risk Characterization - conbines the outputs
of the exposure and toxicity assessnents to provide a quantitative (e.g., one-in-one-mllion
excess
cancer risk) assessment of QU IV-related risks.

The EPA uses a reference dose (RfD) and a slope factor, respectively, to calculate
t he non-carinogenic and carcinogenic risk attributable to a particular contamnant. An RfDis
an
estimate of a daily exposure level that is unlikely to cause any appreciable risk from
del eteri ous
effects during a person's lifetime. A slope factor establishes the relationship between the
dose of a
chem cal and the response, and is comonly expressed as a probability of a response per unit
i ntake of a chem cal over a human |ife span

To assess the overall potential for carcinogenic effects, EPA cal cul ates excess
cancer
risk. Excess cancer risk is the increnmental probability of an individual devel opi ng cancer over
a
lifetime fromexposure to the potential carcinogen. Current federal guidelines for acceptable
exposure are an excess carcinogenic risk ranging from approxi mately one-in-ten-thousand to one-
in-one-mllion (1E-04 to 1E-06).

6.1.1 Identification of Contam nants of Concern

Chemical s of potential concern were sel ected based on procedures specified in EPA' s
Ri sk Assessnment Gui dance for Superfund (RAGS), Part A and professional judgnent, where
appropriate. The prinmary consideration for selection or elimnation were frequency of detection
in analyzed medium historical site information/activities, chem cal concentration, sanple
chem ca
detections relative to blank chem cal detections, chemical toxicity (potential carcinogenic and

non- car ci nogeni ¢ effects), chem cal properties, and significant exposure routes. Table 5
provi des
a summary of chemicals of potential concern at this site by ACC



6.1.2 Exposure Assessnent

As part of the risk assessnent, present and potential future-use scenarios were
quantitatively evaluated for the foll ow ng receptor popul ati ons:

Area residents (trespassers)
Resi dent s

Site Wrkers

Constructi on workers.

The AOCs eval uated i ncl uded:

Sunp Qutfal

Dr ai nage area

Central Steam Facility
Bui | di ng 650 ar ea.

The environnental matrices evaluated in the risk assessnment included:

e Surface soi
e Subsurface soi
e Groundwat er

Present-use scenarios: Under present conditions, area residents (trespassers) in the
Sunp Qutfall, site workers in the CSF, and Building 650 area, and construction workers at the
CSF were quantitatively evaluated for surface soil exposure. The exposure routes selected for
eval uation included ingestion, dernmal contact, and inhalation of suspended particul ates.

Addi ti onal present-use scenarios included site worker (enployee) and constructi on worker
exposures to subsurface soil exposure. The exposure routes selected for evaluation included
i ngestion, dernmal contact, and inhalation of suspended particul ates.

No groundwat er scenari os were selected for quantitative eval uati on under present site
conditions since the water supply is obtained fromthe potable water system

Future-use scenarios: Under potential future site conditions, residents in the Sunp
Qutfall, Drainage area, CSF, and Bui ding 650 area were quantitatively evaluated for surface soi
and subsurface soil exposures. The exposure routes selected for evaluation included ingestion
dermal contact, and inhal ation of suspended particulates. Site workers and construction workers
in the CSF and Building 650 area were quantitatively evaluated for surface soil and subsurface
Soi |
exposures. The ingestion, dermal contact, and inhalation of suspended particul ate routes of
exposure were selected for evaluation. The only groundwater scenarios quantitatively eval uated
i ncl uded residential ingestion and inhalation of VOCs exposure.

Only Sunp Qutfall surface soil and CSF subsurface soil could be quantitatively eval uated
for dermal contact exposure in the risk assessment. These ACCs/matrices included PCBs and
cadm um as chem cals of potential concern, the only chenmicals within QU IV with established
dermal absorption factors.

6.1.3 Toxicity Assessnent

The toxicity assessnent consisted of presenting toxicological properties of the selected
chem cal s of potential concern using the nbst current toxicolgical human health effects data.
Toxicity profiles for each of the chemi cals of potential concern are presented in Appendix |-2
of
the RI/RA Report. Many carcinogenic slope factors and reference doses used in this assessnent
were obtained fromEPA s Integrated Risk Information System (IRIS) data base. Slope factors



and reference doses/concentrations not available on IRIS were obtained fromEPA' s second nost
current source of toxicity information, Health Effects Assessnent Summary Tabl es (HEAST).

The deternination of the potential health hazards associated with exposure to non-carci nogens
was nmade by conparing the estinmated chronic or subchronic daily intake of a chemcal with the
Rf D. Numerous VOCs, SVQOCs, pesticides, and inorganics could not be quantitatively eval uated
inthis risk assessnent due to the lack of established toxicity values. These were
qualitatively

eval uated. Uncertainty related to the chemical toxicity data was addressed.

6.1.4 Ri sk Characterization
Chem cal Ri sks

Present and/or potential future area residents (trespassers) in the Sunp Qutfall Area,
residents (adults and children) in the Sunp Qutfall, Drainage Area, CSF, and Buil ding 650 area,
and site workers (enpl oyees) and construction workers in the CSF and Buil di ng 650 area were
eval uated for their exposure to surface soil via ingestion, dernmal contact, and inhalation. Al
estimates of carcinogenic risk fell within or outside and bel ow the EPA target risk ranges of
one-
in-ten-thousand to one-in-one-mllion (1E-04 to 1E-06). Al non-carci nogeni ¢ hazard-index
val ues fell below the target |evel of one.

Present and/or potential future area residents (adults and children) in the Sunp Qutfall
Drai nage Area, CSF, and Building 650 area, and site workers (enployees) and construction
workers in the CSF and Buil ding 650 area were quantitatively evaluated for exposure to surface
soil via ingestion, dermal contact, and inhalation routes. All estimtes of carcinogenic risk
fell
within or outside and bel ow the EPA target risk ranges of one-in-ten-thousand to one-in-one-
mllion (1E-04 to 1E-06). All non-carcinogeni ¢ hazard-index values fell below the target |eve
of
one.

Potential future exposures of residents to groundwater ingestion and inhalation of VOCs
(shower nodel) were quantitatively evaluated for QU IV as a whole, assunmng that a residentia
well could be installed in any AOC in the future. All estimates of carcinogenic risk fel
within or
out si de and bel ow the EPA target risk range of one-in-ten-thousand to one-in-one-mllion (1E-04
to 1E-06). Only the hazard-index value of 1.3 for children exposed by drinking the groundwater
slightly exceeded EPA's target |evel of one. The exceedance were al nost entirely due to
manganese. \While potential future exposure due to manganese contaninati on in groundwater
only slightly exceeds the hazard index target |evel, groundwater data show that the nanganese
contam nation is localized and stationary, therefore, no renediation will be required.

Radi ol ogi cal Ri sks
Present area residents (trespassers) and potential future residents in the Sunp Qutfall and

potential future residents, present and future site workers (enployees) and potential future
construction workers in the Building 650 area were quantitatively evaluated for exposures to

surface soil. The risk estinmates for potential future residents in both areas exceeded the EPA
target risk level. The highest risks were for the future residents in the Sunp Qutfall Area
with a

total conmbined (adult and child) carcinogenic risk of 1 in 10 to 1 in 100, when the results from
t he
1994 sanpling are included. The major contributor to the risk was fromthe external ganmma-

radi ati on pathway. The risk estimate for present site workers in the Building 650 area al so
exceeds the EPA target risk level with a risk of 4 in 1,000. However, the exposures are within
t he

occupati onal exposure standards. All other carcinogenic risk estimtes fell within the EPA

tar get

ri sk range of one-in-ten-thousand to one-in-one-mllion (1E-04 to 1E-06).



Potential future residents in the Sunp Qutfall and Buil ding 650 areas and present and
potential future site workers (enployees) and construction workers in the Building 650 area were
quantitatively evaluated for exposure to subsurface soil via the ingestion, inhalation, and
externa
ganma-radi ati on pathways. All carcinogenic risk estimates fell within or bel ow the EPA target
ri sk range of one-in-ten-thousand to one-in-one-mllion (1E-04 to 1E-06). The highest risk, 8
in
100,000 or 1 in 10,000 occurred for future residents in the Sunp Qutfall Area. Again, the
external gama-radi ati on exposure was the pathway with the predom nant radiol ogical risk, and
the major contributor was Cesium 137.

Potential future residents sitewi de were quantitatively evaluated for exposure to
groundwat er via ingestion. The carcinogenic risk estinate was within the EPA target risk range
of one-in-ten-thousand to one-in-one-mllion (1E-04 to 1E-06).

6.2 Ecol ogi cal Ri sk Assessnent

The reasonabl e nmaxi mum envi ronnent al exposure was eval uated. A four-step process
was used for assessing QU I V-rel ated ecol ogi cal risks for a reasonabl e naxi mum exposure
scenario: Problem Fornulation - a qualitative evaluation of a contami nant's release, mgration
and fate; identification of contam nants of concern, receptors, exposure pathways, and known
ecol ogi cal effects of the contam nants; and sel ection of endpoints for further study. Exposure
Assessnment - a quantitative evaluation of the release, mgration, and fate of the contam nant;
characterizati on of exposure pathwaays and receptors; and nmeasurenent or estinmation of exposure
poi nt concentrations. Ecological Effects Assessnment - literature reviews, field studies, and
toxicity tests, linking contam nant concentrations to effects on ecol ogical receptors. Risk
Characterization - neasurenent or estimation of both current and future adverse effects. Unlike
assessnments of human-health risk, assessments of ecological risk focus on the wildlife
popul ati on
and ecosystem |l evels. Because there is little toxicity data relevant to wildlife, it is
difficult to draw
i nferences at the popul ation and ecosystens |evel. Thus, this ecol ogical assessnment is largely
qualitative

The ecol ogi cal risk assessnment indicated that there are no natural wetlands, threatened,
protected or endangered species, or habitats of special concern within the boundaries of QU IV.
Al t hough wetl ands and areas whi ch may support species of concern occur within the two-mle
radius of QU IV, these areas are not affected by contam nation confined within the QU IV area.
The prelininary toxicological screening suggests that contamnation in QU IV is not having a
significant adverse inpact on receptors identified during the site surveys. During the four
site
visits, no visible signs of adverse ecol ogical effects were observed.

6.3 Basi s for Response/ Renedi al Action Objectives

Actual or threatened rel eases of hazardous substances fromQU IV, if not addressed by
i npl enenting the response actions selected in this ROD, nmay present an immnent and substantia
endangernent to public health, welfare, or the environnent. The following is a summary of the
renmedi al action objectives:

The objectives of renmedial action are specific goals that protect human health and the
environnent; they specify the contam nants of concern, the exposure routes, receptors, and
acceptabl e |l evel s of contam nant for each exposure route. These objectives are based on
avail abl e
i nformation and standards, such as ARARs and TBCs established in the risk assessnent.

As indicated by the RI/RA, there is no risk posed by the surface and subsurface soi



contam nati on due to organics and i norganics within QU IV above the acceptable range. Since
the primary concern is the protection of the sole source aquifer which underlies QU IV, soi
renmedi ati on of VOCs and SVOCs will be addressed using the Ceanup Goals contained in

NYSDEC Soi |l C eanup Objectives and Cl eanup Levels, NYSDEC TAGM HWR- 92- 4046

Novermber 1992, which are designed to be protective of groundwater. NYSDEC TAGMVs are not
promul gat ed standards but are TBCs.

The radiological risk is primarily from possible direct exposure to gamma-radi onuclides
emtting in soil of Building 650 and Sunp Qutfall areas. Ceanup goals are contained in the
NYSDEC TAGM 4003 (TBC), NYSDEC Soil C eanup Guidelines for Radioactive Materials,

Sept enber 1993.

There are no current unacceptable risks due to groundwater contam nation at QU IV
because the groundwater is not being used. However, the aquifer is designated as a sole source
aqui fer under the Safe Drinking Water Act and classified by the New York State as GA, i.e.
groundwat er whose best use is as a potable water supply. The overall objective of the
groundwat er renediation is to preserve the aquifer as a future drinking water resource and
prevent exposures due to future use. As such, the goals selected for groundwater renedi ation
are
the nost restrictive of the federal and state MCLs. The proposed renedi ation will focus on the
"hot spot," i.e., the npbst heavily contam nated portion of the groundwater associated with the
1977 oil/solvent spill

The foll owi ng objectives for renedial action were established for QU IV:

. Prevent/ m ni m ze the | eaching of chem cal and radiol ogical contam nants fromthe
vadose zone soils into the underlying sol e-source aquifer (Upper d acial aquifer) due
to the infiltration of precipitation

. Restore the water quality of the part of the Upper dacial aquifer at the nost
contam nated portion of the ACC 5 plunme within the QU IV boundaries to MCLs or
background | evel s, as appropriate.

. Prevent/ m nimze the volatilization of chem cal and radiol ogi cal contam nants from
surface soils into the ambient air

. Prevent/ m nimze the mgration of chem cal and radiol ogi cal contaninants fromthe
surface soils via surface runoff and wi ndbl own dusts.

. Prevent/ m ni mi ze human exposure, including ingestion, inhalation, and derna
contact for present and future residents (trespassers), site workers (enpl oyees), and
construction workers, and environnental exposure to chemical and radiol ogi ca
contam nants in the surface and subsurface soils and groundwat er

. Prevent/ m ni m ze the uptake by plants and ani nmal s of chem cal and radi ol ogi ca
contam ants present in the soils and/or groundwater

Conpr ehensi ve Environnental Response Conpensation & Liability Act requires that each
sel ected site renedy protects hunman health and the environnent, is cost effective, conplies with
other statutory |laws, and uses pernmanent sol utions, alternative treatnment technol ogies, and
resource recovery alternatives as fully as practicable.

7. DESCRI PTI ON OF ALTERNATI VES

A detail ed description of soil cleanup alternatives and groundwater cleanup alternatives is



provided in the QU IV FS Report. The following is a sunmary of these alternatives.

Section 121 of CERCLA requires that each selected site remedy protects human health
and the environnent, is cost effective, conplies with other statutory | aws, and uses pernanent
solutions, alternative treatnent technol ogi es, and resource recovery alternatives as fully as
practicable. |In addition, the statute includes a preference for treatnent as a principa
el enent for
reducing the toxicity, nobility, or volunme of the hazardous substances.

The QU IV FS Report evaluates, in detail, five renedial alternatives for addressing the
chem cal contamination in soil, four radiological soil cleanup alternatives for the soil, and
six QU

IV cleanup alternatives for groundwater. The nunbering of alternatives in this ROD corresponds
to the nunbering in the FS Report.

Al ternatives retained for conmparative analysis in the QU IV FS Report are:

7.1 Soil Cleanup Alternatives (Chem cal)

The alternatives di scussed bel ow were devel oped to address the | eaching of contam nants
fromthe vadose zone soils into the underlying sol e-source aquifer due to infiltration by
rai nwat er.

The present cost includes the 5-Year review cost for all alternatives.

Alternative S-1: No Further Action

Esti mated Capital Cost: $0

Esti mat ed Annual O8&M Costs $46, 400
Esti mat ed 5- Year Revi ew Cost: $15, 000
Esti mated Present Wrth Cost: $36, 400
Esti mat ed Construction Tine: N A

The CERCLA and NCP require the evaluation of a "No Action" alternative to compare
with other renedial-action alternatives. The "No Action" alternative for the QU IV chenically
contam nated soil consists of a single sanpling event which includes soil-vapor survey and
groundwat er sanpling and analysis for TCL conmpounds and a review of site conditions at the end
of five years to determ ne whether the contam nation in the vadose zone has spread horizontally
and vertically.

Alternative S-2: Limted Action

Esti mated Capital Cost: $0

Esti mat ed Annual O8M Cost s: $ 33, 200
Esti mat ed 5- Year Revi ew Cost: $ 15, 000
Esti mated Present Wrth Cost: $511, 000
Esti mated Construction Tine: 1 nmonth

This alternative includes an annual sanpling consisting of a soil-vapor survey and
groundwat er sanpling to conduct a nonitoring programwhich would track the nigration of the
contam nant into the aquifer for at |east 30 years. The sanples would be collected annually at
t he
sane locations as in Alternative S-1. Goundwater sanples would be collected fromfour shall ow
nonitoring wells within or imredi ately downgradi ent of the contaminated soil. All sanples
woul d be anal yzed for TCL organics.

Al ternative S-3: No Excavation - Soil Vapor Extraction

Esti mated Capital Cost: $373, 700
Esti mat ed Annual O8&M Cost s: $141, 900



Esti mat ed 5- Year Revi ew Cost: $ 15, 000
Esti mated Present Wrth Cost: $638, 000
Esti mat ed Construction Tine: 3 nont hs

This renmedi al alternative consists of installation and operation of a soil-vapor extraction
(SVE) system The SVE conponent is expected to operate for approximtely two years. The
SVE woul d renbve nost of the volatile organics present in the soil

Alternative S-4: Total Excavation - On-Site Treatnment or On-Site/ O f-Site D sposa
of Excavated Soils

Esti mated Capital Cost:

Option S 4A $2, 574, 500
Option S-4D: $4, 864, 600
Esti mat ed Annual O8M Cost s: $0
(Options A&D)

Esti mat ed 5- Year Revi ew Cost: $0
Esti mated Present Wrth Cost:

Option S-4A $2, 570, 000
Option S-4D: $4, 860, 000
Esti mat ed Construction Tine: 6 Mont hs

(Options A&D)

The major features of this renedial alternative are the conplete excavation of 6,770 cubic
yards of contam nated vadose-zone soils, followed by on-site treatnent or off-site disposal of
those soils. On-site treatnent consists of |owtenperature thernal desorption in Option S-4A
Option S-4D consists of disposal of non-hazardous soils at the off-site landfill, such as the
Town
of Brookhaven.

Alternative S-5: Partial Excavation/Soil Vapor Extraction

Esti mated Capital Cost:

Option S-5A: $1, 798, 600
Option S 5D $2, 757, 400
Esti mat ed Annual O8&M Cost s: $ 70, 000
(Options A&D)

Esti mated 5-year Revi ew Cost: $ 9, 000
Esti mated Present Wrth Cost:

Opti on S-5A: $1, 930, 000
Option S-5D: $2, 890, 000
Esti mat ed Construction Tine: 6 nont hs

The major features of this renmedial alternative include the partial excavation of 3,290
cubi c yards of contani nated vadose-zone soils down to a maxi rum depth of 16 feet, followed by

their on-site treatnent or off-site disposal. The unexcavated deeper soils will undergo
t r eat nent

with SVE. The SVE systemwill be simlar to the one in Alternative S-3 but considerably
smal | er.

The excavated soils are either treated on site or disposed of off site, exactly as in
Alternative S-4.

On-site treatnent for Alternative S 5 consists of |owtenperature thermal desorption in Option
S-

5A. Option S-5D consists of disposal of non-hazardous soils at the off-site landfill such as
t he

Town of Brookhaven.

7.2 Soil Cl eanup Alternatives (Radiol ogicaal)



The alternatives described bel ow are devel oped to prevent and mi nim ze radi ol ogi cal
exposure from surface and subsurface soils contam nated with radionuclides wthin AOC 6.

Alternative R 1: No Further Action

Esti mated Capital Cost: $39, 215
Esti mat ed Annual O8M Cost s: $49, 500
Esti mat ed 5- Year Revi ew Cost: $15, 000
Esti mated Present Wrth Cost: $78, 000
Esti mated Construction Tine: N A

Under the "No Action" alternative, no renedial action would be taken and ACC 6 woul d
continue in its current state. A single sanpling and a review of site conditions would be nmade
after five years to determ ine whether contam nation has spread. The sanpling event would

consi st of al pha, beta/ganma, and ganma radi ati on survey, and groundwater sanpling.
Groundwat er nonitoring woul d be conducted for radiol ogi cal paraneters.

Alternative R 2: Limted Action

Esti mated Capital Cost: $ 76, 300
Esti mat ed Annual O8&M Cost s: $ 37, 950
Esti mat ed 5- Year Revi ew Cost: $ 15, 000
Esti mated Present Wrth Cost: $769, 000
Esti mat ed Construction Tine: 1 nmonth

This alternative includes installing a fence to prevent access to the sites, and annua
sanpling (same as Alternative R 1) to deternine whether radiation | evels have decreased with
time and to track migration of the contam nant into the groundwater. Institutional controls
consisting of restrictions on construction and personnel access at the sites would be
i nstituted.

Ei ght existing and two new nonitoring wells fromand downgradi ent of the Sunp Qutfall wll be
noni tored sem -annual ly for radiol ogical paraneters. The natural decay fo radionuclides and

m gration of contam nants woul d be assessed and reports would be witten every five years using
the data coll ected during annual nonitoring.

Alternative R-3: Total Excavation - On-Site Storage/ Of-Site Di sposal of Excavated
Soil's

Esti mated Capital Cost:

Option R-3A: $ 3, 205, 630
Option R-3B: $33, 632, 850
Esti mat ed Annual O8M Cost s: $ 33, 600
Esti mat ed 5- Year Revi ew Cost: $ 15, 000
Esti mated Present Wrth Cost:

Option R-3A: $ 3,820, 000
Option R-3B: $34, 200, 000
Esti mated Construction Tine: 6 nont hs

The major features of this renmedial alternative include the excavation of 6,510 cubic yards
of soil in AOC 6 with radionuclides above the selected action levels, followed by on-site
storage/ off-site disposal of this contaminated soil. This alternative also includes excavating
contam nated debris, including the concrete decontam nation pad at Building 650, the Storm
Sewer pipe, and the concrete Storm Sewer pipe headwall at the outfall area. For the on-site
storage option (Option R-3A), soil and debris contanm nated wi th radi onuclides excavated from
t hese areas woul d be placed into a tenporary storage structure consisting of a steel franme and a
concrete base. The structure would store contaninated soil and debris pending the selection of
renedial alternatives for the other OUs at BNL. The purpose of storing these soils on site is
to



conbine all radiologically contaminated soils at BNL into one sitew de renedial action. The
of f -

site disposal option (Option R-3B) consists of transporting excavated soils in approved
cont ai ners
to the DOCE Hanford facility for disposal as |owlevel radioactive waste (LLW.

Groundwat er nonitoring of 10 wells would be conducted sem -annually for the first 20
years and every 5 years thereafter. Radiological surveys would be conducted on the sane
schedule. The data would be summarized in a report every five years.

Alternative R-4: Partial Excavation - On-Site Storage/ Of-Site Disposal Excavated
Soi l's and Cappi ng

Esti mated Capital Cost:

Option R-4A: $ 2,737,900
Option R-4B: $18, 210, 370
Esti mat ed Annual O8M Cost s: $ 37,354
(Options A&B)

Esti mat ed 5- Year Revi ew Cost: $ 15, 000
Esti mated Present Wrth Cost:

Option R-3A $ 3,420, 000
Option R-3B: $18, 900, 000
Esti mat ed Construction Tine: 6 nont hs

The major features of this alternative include the excavation of 3,320 cubic yards of the
nost significantly radiologically contanmi nated soil, followed by on-site storage/off-site
di sposal
This alternative also includes excavating contam nated debris, including the concrete
decontani nation pad at Buil ding 650, the Storm Sewer pipe, and the concrete Storm Sewer pipe
headwal | at the outfall area. The soils would be excavated fromthe Building 650 area and the
Storm Sewer Qutfall to a depth of 2 feet, and fromthe Storm Sewer at the el evation of the
buri ed
pi pe down to 4 feet below the bottomof the pipe. The excavated areas would be filled with
cl ean
soil to grade, and a single |layer cap would be constructed for Building 650 and Storm Sewer
Qutfall area. Run-on/run-off water fromthe Storm Sewer Qutfall cap would be diverted to a
concrete pipe that would be connected to the sewer line at Cornell Avenue and North Sixth
Street. Control of runon/runoff will not be necessary at the Building 650 area since there
al r eady
is an adequate stormnater diversion system A cap would not be placed over the excavated
St orm Sewer pi pe because the area is too narrow.

Options RR4A with on-site storage and R-4B with disposal at the Hanford facility
conceptually are the same as Options R-3A andd R 3B

7.3 Goundwater Alternatives

The alternatives described bel ow are devel oped to neet the renedial objectives
descri bed
above with a focus on hot spot renediati on of the nost contamni nated portion of the ACC 5
pl une.

Alternative GM1: No Further Action

Esti mated Capital Cost: $0
Esti mat ed Annual O8&M Cost s: $52, 100



Esti mat ed 5- Year Revi ew Cosst: $15, 000
Esti mated Present Wrth Cost: $40, 900
Esti mated Construction Tine: N A

This alternative includes a single sanpling event and a review of site conditions at
the end
of five years to determ ne whether the contam nation has spread. For the Forner O/ Sol vent
UST area, sanples would be collected fromnonitoring wells. Al sanples would be anal yzed for
TCL organics.

Alternative GM2: Limted Action

Esti mated Capital Cost: $ 59, 500
Esti mat ed Annual O8M Coasts: $ 39, 500
Esti mat ed 5- Year Revi ew Cost: $ 15, 000
Esti mated Present Wrth Cost: $667, 000
Esti mat ed Construction Tine: N A

This alternative includes an annual |ong-term groundwater nonitoring program which
woul d track the migration of the contanm nation in the aquifer for at |east 30 years. Every five
years a report would be prepared to assess the mgration and contam nant concentrations in the
pl une.

Al ternative GM3A: Chemical Precipitation, Air Stripping, and Polishing with

Activated Carbon - Infiltration Through Recharge Basins

Esti mated Capital Cost:

Option GW 3A: $2,074, 500
Esti mated Annual O8&M Cost s:

Opti on GW 3A: $ 541,950

Esti mated 5- Year Revi ew Cost: $ 15, 000
Estimated Present Wrth Cost:

Option GW 3A: $6, 070, 000
Esti mated Construction Ti ne: 1 year

The major features of this renedial alternative include extracting the groundwater from
the ACC 5 plune, pretreatnment to renove netals fromgroundwater, treating it to MCLs or
nat ural background as appropriate discharging the treated water, and undertaking a performance-
noni tori ng program whi ch would include the AOCC 6 plune. It is expected that a series of
punping tests will be conducted during the renedi al design stage to verify wi thdraw and
recharge rates prior to actual engineering design of the extraction system

Treating the extracted groundwater woul d consist of chemi cal precipitation to renpve
i norganics; this would be followed by air-stripping to renbve VOCs. The final treatnent step
i ncl udes polishing with activated carbon to renove SVQOCs. Treated groundwater would be
di scharged to a new recharge basin (Opti on GV 3A).

Al ternative GM4A: Chemical Precipitation and Chem cal Oxidation Enhanced

with UV Photolysis - Infiltration Through Recharge Basins
Esti mated Capital Cost: $2, 264, 470
Esti mated Annual O&M Costs: $ 599,450
Esti mat ed 5- Year Revi ew Cost: $ 15, 000
Estimated Present Wrth Cost:
Opti on GW4A: $6, 670, 000
Esti mated Construction Tine 1 year

The major features of this renmedial alternative include extracting groundwater fromthe
AOC 5 plune, treating the groundwater to MCLs or natural background, as appropriate,



di scharging the treated water, and setting up a perfornance-nonitoring program whi ch would
i ncl ude the ACC 6 pl une.

Treating the extracted groundwater woul d consist of chemi cal precipitation to renpve
i norgani cs, followed by chenical oxidation enhanced with UV photolysis to renove VOCs and
SVOCs. Treated groundwater woul d be discharged to a new recharge basin (Opti on GMA).

Al ternative GM5A: Chemical Precipitation and Carbon Adsorption - Infiltration
Thr ough Recharge Basi ns

Esti mated Capital Cost:

Opti on GW 5A: $2, 028, 200
Esti mat ed Annual O8&M Cost s: $ 558,000
Esti mat ed 5- Year Revi ew Cost: $ 15, 000
Esti mated Present Worth Cost:

Opti on GW 5A: $6, 140, 000
Esti mated Construction Tine: 1 year

The major features of this renmedial alternative include extracting the groundwater
(punpi ng and collection) fromthe ACC 5 plunme, treating it to MCLs or natural background, as
appropriate, and discharging the treated water, and a performance-nonitoring programwould be
adopt ed whi ch would include the ACC 6 pl une.

Treating the extracted groundwater woul d consist of chemi cal precipitation to renove
i norganics, followed by carbon adsorption to renmove VOCs and SVOCs. The di scharge of
treated groundwater would be infiltration through a new recharge basin (GW5A).

Alternative GM6: Air Sparging (AS) and Soil Vapor Extraction (SVE)

Esti mated Capital Cost: $ 886,000
Esti mat ed Annual O8&M Cost s: $ 427,000
Esti mat ed 5- Year Revi ew Cost: $ 15, 000
Esti mated Present Wrth Cost: $1, 062, 000
Esti mated Construction Ti ne: 1 year

The major features of this alternative include in-situ groundwater treatnent using a
conbi nati on of AS and SVE.

The VOCs in the groundwater plunme would be transferred into the vadose zone using air
spargi ng, where they would be captured by the SVE wells and treated as appropriate before
di scharge to air.

Upon review of the performance and nmonitoring data, if it is decided by DOE, EPA and

NYSDEC, that SVE and air sparging alone will not achieve desired performance |evels, Enhanced
Bi odegradati on may be inplenented along with the SVE/ AS system as an engi neeri ng
enhancenent option. The desired performance levels will be defined during the renedi al design

phase. The engi neeri ng enhancenent option consists of: groundwater extraction using extraction
wel I s | ocated downgradi ent of the VOC plunme, addition of nutrients, and reinjection into the
saturated zone using injection wells and/or recharge basins |ocated upgradi ent of the

O |/ Sol vent

Spill area. This option would pronpote the in-situ biodegradation of organic compounds. The
present worth cost of SVE/AS with the engi neeri ng enhancenent option is $3, 110, 000.

8. SUMVARY OF COVPARATI VE ANALYSI S OF ALTERNATI VES

The CERCLA gui dance requires that each renedial alternative be conmpared according to
nine criteria. Those criteria are subdivided into three categories: (a) threshold criteria
that relate
directly to statutory findings and nust be satisfied by each chosen alternative; (B) prinmary



bal ancing criteria that include | ong- and short-term effectiveness, inplenentability, reduction
of

toxicity, nmobility, volune, and cost; and (c) nodifying criteria that neasure the acceptability
of

the alternatives to state agencies and the community. The follow ng sections sunmarize the
eval uation of the candidate renedial alternatives according to these criteria.

A detail ed conparative analysis of all alternatives is provided in Chapter 5 of the FS
Report. Tables 6, 7, and 8 provide a summary of conparative alternative analysis for soil and
groundwat er alternatives. A summary of conparative analysis of alternatives, based upon the
eval uation criteria noted above, is given bel ow

8.1 Threshold Criteria

The renedial alternatives were evaluated in relation to the threshold criteria: overal
protection of human health and the environnment and conpliance with ARARs. The threshold
criteria nust be net by the renedial alternatives for further consideration as potentia

remedi es for
t he ROD.

8.1.1 Overall Protection of Human Heal th and the Environnent

Alternatives S-1 and S-2 rely on natural processes of biological reactions and

washing by infiltration of rainwater to restore quality. 1In the long term there is
potential risk of

exposure to future residents fromthe groundwater which has a potential to be contani nated
by

the chemcally contam nated soils. Alternatives S 3, S-4, and S-5 would elimnate the
toxicity and

t he exposure pathways from excavation/treatnment of soils. Since Alternatives S-4 and S-5
rely on

| and di sposal of untreated soils, they could adversely affect the environnent.

Alternative R-1 relies on natural dispersion and decay processes to inprove soi

contam nation | evels, does not neet cleanup goals and woul d not be effective in reducing

potential risks to human health and the environnment since the contam nated soil would
continue to

be a source of groundwater contamination. Alternative R 2 reduces risks to the public
heal t h by

el imnating access and exposure to the contam nated soils. However, Alternative R 2 is |less

certain in the longer termsince the contam nated soils would remain in place. Alternatives
R-3

and R-4 are protective of hunan health and the environnent.

Alternatives GM1 and GW#2 rely on natural processes of dilution and biol ogica
reactions to restore groundwater quality, therefore, have a longer restoration tine frane
t han t he
other alternatives. Al of the groundwater alternatives fully protect human health and the
envi ronnent because the groundwater quality is restored to MCLs.

8.1.2 Conpliance with ARARs

There are no federal or state ARARs that contain specific soil cleanup levels for
chem cal and radiol ogi cal contam nants. The NYSDEC TAGM cl eanup goal s are not
promul gat ed standards and are classified as TBCs under CERCLA. These NYSDEC TAGMWs are
therefore utilized as cleanup goals for chemically and radiologically contan nated soil



Alternatives S-1 and S-2 would not neet the organic, chenical-specific TAGM
cl eanup goals for the soils over a very long tinme and would continue to be a source of
groundwat er contam nation. Alternative S-4 would achi eve the organic chenical -specific,
state cleanup goals in nonths. Alternatives S-3 and S-5 are expected to achi eve the
organi ¢ chemcal -specific state cleanup goals in about two years. Alternatives S-4 and S-5
woul d conply with ARARs and TBCs for disposal of contam nated soils.

Alternative R-1 would not neet the soil cleanup goal of NYSDEC TAGM (TBC).
Alternative R-2 would neet the cleanup goal by restricting access to the soil by fencing
and institutional control. Alternative R-3 would neet the soil cleanup goal and all ow
i ndustrial use of the area after 50 years. Alternative R4 would neet the cl eanup goal by a
conbi nati on of soil renoval, capping, and institutional controls.

Alternatives GM1 and GW2 have a |longer restoration tinefrane. Al other
groundwat er alternatives are expected to achieve the federal and state MCLs.
Al ternatives GM3, GW¥4, and GW¥5 would conply with ARARs for disposal of filter-
cake wastes fromthe treatnent processes.

8.2 Balancing Criteria

Once an alternative satisfies the threshold criteria, five balancing criteria are used to
eval uate other aspects of the potential renedial alternatives. Each alternative is eval uated
usi ng each of the balancing criteria. The balancing criteria are used in refining the selection
of
the candi date alternatives for the site. The five balancing criteria are: (1) long-term
ef fecti veness and pernmanence; (2) reduction of toxicity, mobility, or volune through treatnent;
(3) short-termeffectiveness; (4) inplenentability; and (5) cost.

8.2.1 Long Term Effectiveness

Alternatives S-1 and S-2 provide the fewest controls for protection of hunean health
and the environnent, and no physical control of the contam nated soils, including any type
of land-use restrictions. Alternatives S 3, S 4, and S-5 would restore the soils to organic
chem cal -specific state cleanup goals and elimnate the long-termrisks to future residents
fromcontami nants | eaching into the groundwater fromthe soils.

Alternative R-1, "No Action", would not be protective in the long term since the
baseline risk assessnent indicates that the no action for radiol ogically contan nated soi
under current site conditions would not, in the long term be protective of hunman health
and the environnent. Alternative R 2 provides protection to site workers and public
health by fencing and inplenenting institutional controls. Alternative R-3 relies on
renoval of radiologically contani nated soil above the radiol ogical cleanup goals and
woul d be effective in the long-term Alternative R4 relies on a conbination of soi
renoval , capping and institutional controls which also would be reliable in the long term

Short-termrisk for R 3B and R-4B woul d be higher for the off-site disposal conponent
due to the increased risk of transportation accidents.

Al of the groundwater alternatives would ensure |ong-term protectiveness to human
heal th and the environnment through restoration of groundwater quality.

8.2.2 Reduction of Toxicity, Mbility, or Volune

Alternatives S-1 and S-2 rely on biological processes and washing of the soils by
infiltration of rainwater to reduce their toxicity; they do not reduce the nobility of the
contam nants. Neither alternative reduces the volune of the contani nated soil
Alternatives S-3 and S-5 would reduce nobility by renoving organic contam nants from
the soil, thereby reducing mgration of contam nants to the sol e source aquifer
Al ternative S-4 provides the nbst assurance of elimnating toxicity, and organic



contam nants; however, Alternatives S-3 and S-5 al so achi eve the organic, chem cal -
specific state cl eanup goal s.

None of the alternatives for the radiologically contam nated soil reduce the toxicity,
nobility, or volume since they do not include treatment. Alternatives RR3 and R4
woul d i solate the contam nated soil fromthe environnent through excavati on and
di sposal at an off-site |ocation.

Alternatives GM1 and GW¥2 rely on biol ogical processes and dilution to reduce the
toxicity of the groundwater; they do not reduce the nobility of the contam nants.
Nei ther alternative reduces the volune of the contam nated groundwater. Alternatives
GW¥3, GWM4, GW5, and GM6 elimnate the toxicity and vol unme of contam nation
fromthe organic conpounds when renediation is conpleted. The nobility of the
contam nants is controlled by Alternatives GM3, GW¥4, and GWV5.

8.2.3 Short-Term Ef fecti veness

Alternatives S-1 and S-2 do not pose risk during inplenentation. Alternatives S
2, S-4, and S-5 pose a lowlevel risk of exposure to site workers during construction;
however, this risk can be nanaged by appropriate health and safety neasures.

Alternatives R-1 and R-2 offer no short-termrisks to the comunity
renmedial action and mnimal risks to workers during renedial action. Alternatives R 3
and R-4 offer minimal risk to the community and workers during the renedial action.
The risks to workers during inplenmentation can be managed by appropriate health and
saf ety neasur es.

Al the alternatives are effective in the short termin protecting site workers and
nei ghboring comunities. Alternatives GW¥3, GW¥4, and GW¥#5 pose a | ow | evel risk
to site workers during construction; however, this risk can be managed by appropriate

heal th and safety neasures. Alternative GM6 uses an innovative technol ogy (air
spargi ng) which is being used at several sites.

.2.4 Inplementability

Al ternatives S-1 through S-5 are technically and administratively feasible and all
servi ces needed to inplenent the alternatives are avail abl e.

Alternatives Rl and R-2 are technically feasible and all services needed to
i npl enent the alternatives are available. Administratively, R-3 and R-4 would require
addi ti onal coordination with and approval fromfederal, state, and | ocal agenci es.
Alternatives R-3B and R-4B may not be inplenentable due to the potential unavailability
of the off-site facility for soil disposal.

Al groundwater alternatives are technically and admi nistratively feasible and all the
services needed to inplenent the alternatives are avail able. However, alternatives GV
3, GWM4, and GW5 contain a netal s-recovery systemthat nakes them nore conpl ex
than alternative GW¥#6 which does not require netals treatment. Alternatives GW 3,
GW4, and GW5 require the nost services since they involve operating a recovery unit
for the nmetals and arranging to dispose of the filter cake. Alternative GM6 is readily
i mpl enent abl e, however, pilot tests are necessary to determi ne effectiveness and design
par anmet ers.

. 2.5 Cost

A summary of estinmated capital, O8&M b5-year review, and present worth costs is
provided in the Sunmary of Renedial Alternatives Section of this ROD. Table 9



provides a sunmary of the capital, O&M and present worth costs. A detailed cost
breakdown for each alternative is provided in Chapter 4 of the FS Report.

The present worth costs associated with groundwater alternatives range from
$40,900 for Alternative GM¥1 to $6,670,000 for Alternative GM4A  For chem cally
contam nated soil, the present worth cost range from $36,400 for Alternative S-1 to
$4, 860,000 associated with Alternative S-4. For the radiologically contani nated soil
the costs range from $78,000 for Alternative R-1 to a cost of $34,200,000 for
excavation and disposal in Alternative R-3. There is a high cost associated with
excavation and storage of radiologically contam nated soil from QU IV and uncertainty
i n di sposal options.

Alternatives S-3, R 2, and GM6 are the npst cost-effective renedies for soil and
groundwat er, while also neeting the renediation objectives.

8.3 Mudifying Criteria

The nodifying criteria are used in the final evaluation of renedial alternatives. The
two nodifying criteria are state and comunity acceptance. For both of these criteria, the
factors that are considered include the el enents of the alternatives that are supported, the
el ements of the alternatives that are not supported, and the elenents of the alternatives
t hat have strong opposition

8.3.1 State Acceptance

New York State, based on its review of the FS and Proposed Pl an, has concurred
with the preferred alternatives.

8.3.2 Conmunity Acceptance

Witten and verbal comments received fromthe community during the public
conment period and at the public neeting held on Decenmber 6, 1996 have been eval uated.
The Responsiveness Sumary Section of the ROD contains the conments fromthe
conmunity and the appropriate responses.

9. SELECTED REMEDY

The sel ected renedy consists of three najor conponents: a final action for the soils
contam nated with chemcals (S-3), an interimaction (R-2) for radiol ogically contani nated
soi l s,
and a final remedy with a contingency option (GM6) for groundwater contam nated with VOCs
and SVOCs. Alternative R-2 is an interimaction because the radiologically contani nated soils
will be evaluated in a BNL-w de context as part of QUI. The following is a brief description
of
t he sel ected renedy:

For Soil s:

For dealing with organic chem cal contanmi nation in soils, an SVE systemwi ||l be installed
to collect VOCs and sone SVOCs in the vadose zone soils in two areas: (1) the 1977 G |/ Sol vent
Spill Area, particularly in the vicinity of the UST | ocation, and (2) one fuel unloading area.
The
SVE wells will be located in the hatched areas shown in Figure 4. After operating for about one
year, the concentration of the organic contamnants in the vapor extracted fromthe vadose zone
woul d be expected to stabilize at a very | ow val ue.

To address the radiol ogi cal contam nation of soils at Building 650 and the Sunp Qutfal
area, as an interimrenedy, fencing, institutional control, radiological surveys, and



gr oundwat er

nonitoring will be performed. Fencing of radiologically contam nated soil areas around Buil di ng
650 and at the Sunp Qutfall area has been completed in the Sumer of 1995 due to risk from
external gamma radiation. Fencing will not be required for the stormsewer pipe. Figure 5
shows

the extent of old and new fencing.

The sel ected renmedy R-2 proposes a potential groundwater nonitoring program
However, radi ol ogical groundwater contanmination fromthe Sunmp Qutfall area will further be
characterized using geoprobe in FY-96 under QU I. The final nmonitoring programwll be
designed by DOE in consultation with EPA and NYSDEC, using all data.

The volunme of radiologically contam nated soils to be managed under QU IV is relatively
smal | when conpared to estinmated soil volumes fromQU I at BNL. To be cost effective, fina

renmedy for these soils will be evaluated in the QU |l FS and ROD, which concerns |arge vol unes
of radiologically contam nated soils. In the interim fencing, institutional controls, and
noni tori ng

(R2) will be inplemented and will be protective of human health.

Figure 6 shows the nmaxi num areal extent of soil remediation for VOCs.
For Groundwat er:

To deal with the volatile contam nants in groundwater, SVE, and air
sparging woul d be used. Air sparging would strip volatile and sonme semi -volatile contani nants
fromthe groundwater into their vapor phase. The SVE will collect both the sparged air and
vol atil e organics fromthe vadose zone.

Upon review of the performance and nonitoring data, if it is decided by DOE, EPA, and

NYSDEC, that SVE and air sparging alone will not achieve desired performance |evels, Enhanced
Bi odegradati on may be inplenented along with the SVE/ AS system as an engi neeri ng
enhancenent option. The desired performance levels will be defined during the renedi al design

phase. The engi neeri ng enhancenent option consists of: groundwater extraction using extraction
wel I s | ocated downgradi ent of the VOC plunme, addition of nutrients, and reinjection into the
saturated zone using injection wells and/or recharge basins |ocated upgradi ent of the

O |/ Sol vent

Spill area. This option would pronpote the in-situ bi odegradati on of organic conpounds.

Figure 6 shows the nmaxi mum areal extent of groundwater renediation for volatile organic
conpounds. Figure 7 shows the approxinmate |ocations of AS and SVE wells. Extraction and
reinjection wells shown in Figure 7 will not be installed unless required as an engi neering
enhancenent to the AS/ SVE system The final nunber and |ocations of AS/SVE wells will be
specified in the QU IV renedi al design

If nonitoring indicates that continued operation of the conponents of the sel ected renedy
is not producing significant further reductions in the concentrations of contam nants in soils
and
groundwat er, in accordance with the NCP, DOE, NYSDEC, and EPA wi |l eval uate whet her
di sconti nuance of the renmedy is warranted. The criteria for discontinuation will include an
eval uation of the operating conditions and paraneters as well as a determ nation that the remedy
has attained the feasible linmt of contami nant reduction and that further reductions would be
i mpracticabl e.

10. STATUTCORY DETERM NATI ONS

Renedy selection is based on CERCLA, as anended by SARA, and the regul ations
contained in the NCP. All renedies nmust neet the threshold criteria established in the NCP



protection of human health and the environnment, and conpliance with ARARs. The CERCLA

al so requires that the renedy use permanent solutions and alternative treatnment technol ogies to
t he maxi mum extent practicable and that the inplenented acti on nust be cost effective. Finally,
the statute includes a preference for renedies that enploy treatnment that permanently and
significantly reduces the volune, toxicity, or mobility of hazardous wastes as their principaal
el ement. The follow ng sections discuss how the selected renedy neets these statutory
requirenents.

10.1 Protection of Human Health and the Environnment

The sel ected renedy satisfies the criterion of overall protection of hunman health and the
environnent by preventing/mnimzing the risk of potential contam nant migration. As determ ned
by the RA, there is no risk posed by the surface and subsurface soil contamination due to
or gani cs
and inorganics within QU IV above the acceptable range. The NYSDEC TAGM cl eanup goal s
whi ch are designed to be protective of groundwater will be net in ACC 5 by extraction of VOCs
fromthe soil by a SVE system (S-3). The interimrenmedy of fencing, institutional controls, and
nonitoring (R-2) will be effective in reducing risks to humans and environnental receptors by
controlling the significant direct exposure and ingestion/inhalation pathways. The renedi ation
of

radi ol ogically contam nated soils will be evaluated as part of QU |l ROD. Potential future risks
to
human health and the environnent due to contami nated groundwater will be elim nated through

air sparging of the groundwater and extraction of the volatile organics by SVE.

No unacceptabl e short termrisks or cross-nmedia inpacts will be caused by
i mpl enentati on of the renedy.

10. 2 Conpliance with ARARs

The NCP Section 300.430(P)(5)(ii)(B) requires that the selected renedy attains the
federal and state ARARs or obtain a waiver of an ARAR

10. 2. 1 Chenical - Speci fic ARARs
The chemical -specific ARARs that the selected renedy will neet are |listed bel ow
1. G oundwater:
A. Safe Drinking Water Act, Public Law 95-523, as anended by Public Law
96502, 22 USC 300 et. seq. This requirement is applicable to the

conponent GV 6 of the selected renedy. This ARAR sets limts to the
MCLs.

B. New York Water Quality Standards, 6 NYCRR Part 703. This applicable
requi renent establishes standards of quality and purity for groundwaters of
the state.
2. Air
C. 6 NYCRR Part 212, Ceneral Process Em ssion Sources. This state regulation
will be used to establish the need for air em ssion control equipnent for the
SVE (S-3) and air sparging (GW¥6) portions of the selected renedy.
10. 2. 2 Location-Specific ARARs
No | ocati on-specific ARARs have been identified.

10. 2. 3 Action-Specific ARARs



10 CFR 835. This regulation establishes requirenents for controlling and
managi ng radi ol ogically contam nated areas. Conpliance with this regulation is
required as of January 1996.

10. 2.4 To Be Consi dered Gui dance

In inplenenting the selected remedy, the follow ng significant gui dances which are
not pronul gated, therefore not legally binding, will be considered:

1. NYSDEC Soil C eanup Objectives and C eanup Levels, NYSDEC TAGMV
HWR- 92- 4046. The soil cl eanup goal s based on groundwat er protection
contained in this TAGM were sel ected for organic conpounds that were found
in the groundwater for the SVE (S-3) conponent of the sel ected renedy.

2. NYSDEC Soil C eanup Guidelines for Radioactive Materials, NYSDEC
TAGM 4003. The institutional controls and access restrictions contained in
conponent R-2 of the selected remedy will neet this guidance by elininating
exposure pathways to the radiologically contam nated soil

3. NYSDEC Division of Air Cuidelines for Control of Toxic Anbient Air
Contam nants, Air Guide 1. This guide will be used to evaluate the inpacts of air
em ssions fromthe SVE (S-3) and air sparging (GW6) portions of the selected
renedy and to assist wiht the evaluation of the need for air em ssions contro
equi pnent .

10. 3 Cost

Based on the expected perfornmance standards, the selected renedy (S-3, R 2, and GV 6)
has been determined to be nost cost-effective because it would provide overall protection of
human health and the environnent, long- and short-term effectiveness, and conpliance with
ARARs, at the |east cost.

Table 9 provides a conparison of capital, O&M and present worth costs for all soi
and
groundwat er al ternati ves.

10. 4 Use of Pernmanent Solutions and Alternative Treatnment Technol ogies to the
Maxi mum Ext ent Practicabl e

The NCP prefers a permanent sol uti on whenever possible. Conponents S-3 and GWM6
of the selected remedy are final actions which utilize permanent solutions to the maxi num extent
practicable for QU IV. Conponent R 2 is an interimaction and is not designed or expected to be
a final action. These conponents, however, provide the best bal ance of tradeoffs with respect
to
this criteria, given the linmted scope of these actions. Because of the large volune of |ow
concentration VOCs and SVOCs in soil and groundwater that can be treated in place, in-situ
renedies (air sparging, SVE) and alternative treatnment technol ogies (air sparging) are sel ected.
Final renedi al decisions for the radiologically contam nated soil will be addressed in the fina
deci si on docunment for QU |

10.5 Preference for Treatnment as a Principal El enent

Conponents S-3 and GM6 of the selected renedy are final actions and satisfy the
statutory preference for treatnent as a principal elenent. Soil in the 1977 QG |/ Sol vent Spil
Ar ea
near the UST location and a fuel unloading area contanminated with VOCs and SVOCs wi || be
treated with SVE. G oundwater at the nobst contam nated portion of the oil/solvent spill plune
area will be renedi ated using a conbination of soil vapor extraction and air sparging



t echnol ogi es.

conponent R-2 is an interimaction. For the interimaction conponent of the sel ected renedy,
the preference for treatnent as a principal element will be addressed in the final decision
document for QU |

10.6 Five Year Review

The selected renedy for the radiologically contaninated soils is an interimrenedy.
:Pﬁal renedy for these soils will be selected under the QU1 ROD. Therefore, the need for a
;g;?_revieM/mﬁll depend on the selected renedy and will be addressed in the QU | ROD

The selected renedial actions for VOCs in soil and groundwater will meet the desired
performance levels within five years fromthe initiation of the selected renedy under QU |V.

Therefore, a five-year review is not required because the remedy will not |eave hazardous
substances on-site above heal t h-based | evel s.

U. S. DEPARTMENT OF ENERGY
BROOKHAVEN NATI ONAL LABORATCORY

OPERABLE UNIT IV

[11. RESPONSI VENESS SUMVARY

RESPONSI VENESS SUMVARY
OPERABLE UNIT IV
BROOKHAVEN NATI ONAL LABORATCORY SI TE

UPTON, NEW YORK

A. | NTRODUCTI ON

The Responsi veness Sumary Section of the Record of Decision (ROD) sunmarizes the
public coments and concerns and the Departnent of Energy's (DOE) responses to



conment s/ concerns which address the Feasibility Study Report (FS) and the Proposed Renedia
Action Plan (PRAP) for Operable Unit (QU) 1V.

The DOE's preferred renedial alternatives for QU IV are as foll ows:
For Soil s:

(1) Treatment of organic contamnation in sub-surface soils using soil vapor
extraction/treatnment.

(2) As an interimneasure, use of fencing and institutional controls to prevent exposure to
radi ol ogi cally contam nated soil until such time as a final renedy is evaluated and
i mpl enented under QU 1. As a preventive action, the U S. Departnment of Energy (DOE)
has conpl eted fencing and posting of the radiologically contaminated soil areas in July,
1995. G oundwater nonitoring will also be perforned during this interimperiod

For Groundwat er:

(3) To address volatile and sem -volatile contam nants in groundwater, Air Sparging (AS) and
Soi |l Vapor Extraction (SVE) treatnent will be used. Air sparging would strip volatile
and
sone sem -volatile contam nants fromthe groundwater into their vapor phase, further
pronoti ng bi orenedi ation

An engi neeri ng enhancenent system consisting of groundwater extraction, nutrient
addition, and reinjection nmay also be inplenented, if it is deternm ned by the DOE, U.S.
Envi ronnental Protection Agency (EPA), and New York State Departnent of

Envi ronnental Conservation (NYSDEC), based on system perfornmance and groundwat er

noni toring data, that AS/ SVE al one woul d not achi eve the cl eanup goals.

A public conment period for the review of QU IV PRAP and the FS Report began on
Noverber 22, 1995 and ended on January 10, 1996. A public neeting was held on Decenber 6,
1995 at 7:30 p.m in the Hamlton Conference Room | ocated in Brookhaven Nati ona
Laboratory's (BNL's) Chemistry Building. Approxinmately 140 people attended the neeting. The

DCE distributed copies of the PRAP and other related informational material. Copies of the
PRAP were provided at the follow ng |ocations for public review

Adm ni strative Record/ I nformati on Repositories:

) USEPA - Region Il, Administrative Records Room
) Longwood Public Library, Mddle Island

) BNL Research Library, Upton

) Mastic-Mriches-Shirley Library, Shirley

~~~—
A WN P

Based on the comrents received during the public neeting and comrent period, the DCE
bel i eves that the EPA, NYSDEC, BNL, |ocal government officials, and the residents were
responsive to the PRAP and general ly support DOE' s preferred renedial alternatives. At the
public neeting, sone citizens commented that contam nated soils should be excavated. One letter
recei ved during the public comrent period recomended that a clay or a concrete cap be installed
at the Sunp Qutfall Area during the interimperiod, before the fate of the radiologically
contam nated soils is decided in Operable Unit |I. The interimneasure of fencing, institutiona
controls, and groundwater nonitoring is protective of human health. No other mmjor objections
to the DOE's preferred alternatives were raised by the attendees. Responses to all comments
t hat
pertained to QU IV PRAP have been summarized in Section IIl of this Responsiveness Sumary.

Citizens asked several other questions at the public nmeeting which were not related to the QU
IV PRAP. These questions were related to: disposal of radiol ogical wastes generated under



ot her renoval action projects; the reasons for delay in cleanup under CERCLA;, extent of fencing
around the BNL site boundary; pollution prevention and waste m nim zation nmeasures that have
been taken to avoid recurrences of environnental releases; rel eases of biological contam nants
at

the BNL site; nature and extent of groundwater contamination off-site, rate of groundwater flow,
hori zontal and vertical extent of known groundwater contanmination farthest fromBNL, off-site
groundwat er sanpling and analysis, off-site public health risks, and DOE's renedy for off-site
groundwat er contam nation; and affiliation of personnel who served on the panel at the public
neeting. The panel nenbers provided responses to these questions. A transcript of the
December 6, 1995 public neeting is available for reviewin the Adm nistrative Record and the

i nfornati on repositories.

The NYSDEC, based on its review of the FS and the PRAP, has concurred with the preferred
al ternatives.

The Responsiveness Sumary is divided into the foll ow ng sections:

B. RESPONSI VENESS SUMMARY OVERVI EW  This section briefly describes the site
background and DOE' s preferred renedial alternatives.

C. BACKGROUND ON COVMUNI TY | NVOLVEMENT AND CONCERNS: Thi s
section provides the history of comunity concerns and describes conmunity invol venent
in the process of selecting a renmedy for Operable Unit IV.

D. COVPREHENSI VE SUMVARY OF MAJOR QUESTI ONS, COWMENTS
CONCERNS AND RESPONSES: This section summari zes the comments DOE recei ved
during the public conment period. Oral comments received at the public neeting and
witten coments received during the public nmeeting and public coment period, are
included with the appropriate DOE responses. A transcript of the proceedings of the
public neeting is available in the Adm nistrative Record and the information repositories.

B. RESPONSI VENESS SUMVARY OVERVI EW
Site History

Br ookhaven National Laboratory (BNL) is a federal facility operated for the DCE by
Associ ated Universities, Inc. (AU), a not-for-profit consortiumof nine universities. The
m ssion
of BNL is to provide research facilities for training and research in the diverse fields of
sci ence
and to neet the appropriate needs and interests of the educational, governnentaal, and
i ndustri al
research institutions. Brookhaven National Laboratory has three nmajor functions. The first is
t he
design, construction, and operation of |arge research facilities, such as particle accelerators,
nucl ear reactors, and synchrotron storage rings. The second major function is the support of
t he
research staff in its efforts to carry out long-termprograns in the basic sciences which have
potential |ongterm payoffs. The third najor function involves the contribution by the staff to
t he
technol ogy base of the nation. To carry out this mission, BNL has a staff of 3,300 to 4, 000
research and support personnel. In addition, about 1,500 other personnel participate each year
in
research on short-termprojects as collaborators, consultants, or students.

Locat ed about 60 mles east of New York City, BNL is in Upton, Suffolk County, New York
near the geographic center of Long Island. Distances to neighboring conmmunities fromBNL are:



Pat chogue 10 niles WBW Bellport 8 mles SW Center Mriches 7 mles SE, Riverhead 13 niles
due east, Wading River 7 miles NNE, and Port Jefferson 11 mles NW The BNL site, formerly
Canp Upton, was occupied by the U S. Arnmy during World Wars | and Il. Between the wars,
the site was operated by the Cvilian Conservation Corps. The site was transferred to the
At omi ¢

Energy Commi ssion in 1947, to the Energy Research and Devel opnent Administration in 1975,
and to DOE in 1977.

The BNL property is an irregular polygon that is roughly square, and each side is
approxinmately 2.5 mles long. The site consists of 5,321 acres. The devel oped portion includes
the principal facilities |located on relatively high ground near the site. These facilities are
contained in an area of approximately 900 acres, 500 acres of which were originally devel oped
for
Army use. The renmining 400 acres are occupied for the nost part by various |large research
machine facilities. Qutlying facilities occupy approxi nately 550 acres and include an apartnment
area, biology field, Hazardous Waste Managenent Area, Sewage Treatnent Plant (STP), fire

breaks, and the Landfill Area. The site terrain is gently rolling, with elevations varying
bet ween
40 to 120 feet above sea level. The land lies on the western rimof the shall ow Peconic R ver

wat ershed, with a tributary of the river rising in marshy areas in the northern section of the
tract.

The aqui fer beneath BNL is conprised of three water bearing units: the noraine and
out wash
deposits, the Magothy Fornmation, and the Ll oyd Sand Menber of the Raritan Formation. These
units are hydraulically connected and make up a single zone of saturation with varying physica
properties extending froma depth of 45 feet to 1,500 feet below the |land surface. These three
wat er-bearing units are designated as a "sole source aquifer” by the EPA and serve as the
primary
drinki ng water source for Nassau and Suffol k Counties.

In 1980, the BNL site was placed on the NYSDEC s list of Inactive Hazardous Waste Sites.
In 1989, it was included on the EPA's National Priorities List under the Conprehensive
Envi ronnent al Response, Conpensation, and Liability Act (CERCLA), otherw se known as the
Superfund Law. Environnental restoration at the BNL site is being conducted under CERCLA in
accordance with a May 1992 |nteragency Agreenent anong DOE, EPA, and the NYSDEC.

To all ow effecti ve nmanagenent of the BNL site, the 28 Areas of Concern (ACCs) have been
di vided into discrete groups called Operable Units (QUs) and Renoval Actions. The criteria used
for QU groupings are: relative proximty of AOCs, simlarity in nature of contamni nation
simlar
geol ogy and hydrol ogy, simlar phases of action or sets of actions to be performed during
Renedi al I nvestigation/Feasibility Study (RI/FS), and the absence of interferences with future
actions at other AOCs or QUs. The BNL site is divided into five QUs and ei ght Renoval
Actions. Operable Unit IV is one of the first OUs studied at the site.

Qperable Unit IV is located on the east-central edge of the devel oped portion of the site.
U
IV enconpasses the Central Steam Facility (CSF), otherw se known as AOC 5, Recl anmation
Facility Building 650 Sunp and Recl amation Facility Building 650 Sunp Qutfall (AQCC 6),
Leaki ng Sewer Lines (ACC 21), and Recharge Basin HO (ACC 24-D). The CSF is |ocated
between North Sixth Street, Seventh Road, Brookhaven Avenue, and Cornell Street, and consists
of approximately 13 acres, divided equally between devel oped and undevel oped | and. The
Bui |l di ng 650 Sunp is approximtely 100 feet north of Cornell Avenue. The Building 650 Sunp
Qutfall area is |located approxi mately 800 feet northeast of Building 650 and consists of a
nat ura
depression, approximately 90 feet x 90 feet, bounded by dirt roads. The |eaking sewer |lines are
| ocated south of Building 610; Recharge Basin HO is |ocated approximtely 250 feet to the
northeast of the Building 650 Sunp Qutfall area.



Renedi ati on of Operable Unit 1V

The sel ected renedy consists of three najor conponents: a final action for the soils
contam nated with chemcals (S-3), an interimaction (R-2) for radiol ogically contani nated
soil s,
and a final renmedy with a contingency option (GW¥6) for groundwater contaminated with Volatile
Organi ¢ Conpounds (VOCs) and Sem -volatile Organic Compounds (SVOCs). Alternative R-2

is an interimaction and the fate of radiologically contanmi nated soils will be eval uated under

%tglfollomﬁng is a brief description of the selected renedy:

For Soil s:

t For dealing with organic chem cal contanmi nation in soils, an SVE systemwi ||l be installed
0

coll ect VOCs and sonme SVOCs in the vadose zone soils in two areas: (1) the 1977 O/ Sol vent
Spill Area, particularly in the vicinity of the Underground Storage Tank (UST) |ocation, and (2)
one fuel unloading area. After operating for about one year, the concentration of the organic
contam nants in the vapor extracted fromthe vadose zone woul d be expected to stabilize at a
very

| ow val ue.

An interimneasure of fencing and institutional controls, radiological surveys, and
groundwat er nonitoring has been selected to address the radiol ogical contam nation of soils at
Bui | di ng 650 and the Sunp Qutfall Area. Fencing of Building 650 and Sunp Qutfall areas was
conpleted in the Sumer of 1995 to mitigate the risk fromexternal gama radi ation. Fencing
will not be required for the storm sewer pipe

The selected renedy R-2 proposes a potential groundwater program However, radiol ogica
groundwat er contam nation fromthe Sunp Qutfall area will be further characterized using
geoprobe in FY-96 under QU I. The final nonitoring programw || be designed by DCE in
consul tation with EPA and NYSDEC, using all data.

The volunme of radiologically contam nated soils to be managed under QU IV is relatively

smal | when conpared to estinmated soil volumes fromQU I. To be cost effective, fina
renmedi ati on of these soils will be evaluated in the QU1 FS and ROD. In the interim fencing,
institutional controls, and nonitoring (R 2) will be inplenmented. This interimaction will be

protective of human health.

For Groundwat er:

To deal with the volatile and sem -volatile contaninants in groundwater, SVE, and AS wil |
be
used. Air Sparging will strip volatile and sone sem -volatile contam nants fromthe groundwater
into their vapor phase. Soil Vapor Extraction will collect both the sparged air and volatile
organi cs fromthe vadose zone.

The desired performance |levels will be defined during the renedi al desi gn phase. Upon
revi ew of the performance and nmonitoring data, if it is decided by the DOE, EPA, and NYSDEC
that SVE and AS alone will not achieve desired perfornmance | evels, Enhanced Bi odegradation

may be inplenmented along with the SVE/AS system as an engi neeri ng enhancenent option. The

engi neeri ng enhancerment option consists of: groundwater extraction using extraction wells

| ocat ed downgradi ent of the VOC plune; addition of nutrients; and reinjection into the saturated
zone using injection wells and/or recharge basins |ocated upgradient of the Ol/Solvent Spil

ar ea.

This option would promote the in situ biodegradati on of organic conpounds.



When nonitoring indicates that continued operation of the conponents of the sel ected renedy
is not producing significant further reductions in the concentrations of contam nants in soils
and
groundwat er, in accordance with the National Contingency Plan (NCP), DOE, and the EPA wil|
eval uat e whet her di scontinuance of the renedy is warranted. The criteria for discontinuation
wil |
i ncl ude an eval uation of the operating conditions and paranmeters as well as a determ nation that
the renedy has attained the feasible limt of contam nant reduction and that further reductions
woul d be inpracticabl e.

C. BACKGROUND ON COVMUNI TY | NVOLVEMENT AND CONCERNS
Conmunity Profile:

Br ookhaven National Laboratory is |ocated in Brookhaven Town at the geographic center of
Suffol k County, which enconpasses the central and eastern part of Long Island. Brookhaven
Town accounts for alnmpst a third of Long Island's 1.3 mllion residents with a popul ati on of
408, 000.

Suffol k County is operated by a County Executive and an 18-nenber |egislature, while the
town enpl oys a Town Council and a Supervisor. Both county and town governnents nmintain
prof essi onal planni ng, devel opment and environnment departnents, in addition to planning boards.

Many ham ets dot Brookhaven Town's 428 square kilonmeters (260 square mles). Located
within a 5-mle radius of BNL are the unincorporated conmunities of Yaphank, M ddle Island,
Ri dge, East Shoreham Wading River, Calverton, Manorville, Center Moriches, Moriches, Mstic,
and Shirley. Mst of these villages or hamlets have citizen-run civic or taxpayers
or gani zati ons
with large and active nmenberships. Their goal is to benefit their comunity. Most
or gani zati ons
join one or both of the area's two unbrella civic groups, Affiliated Brookhaven Civic
Organi zations and the Longwood Alliance. These same comunities support Rotary and ot her
service clubs, which represent the business people and other aligned interests within the
conmuni ty.

The town of Riverhead is another Suffolk County town where BNL activities generate
interest. The town of Riverhead, l|ocated to the east of BNL beyond the Town of Brookhaven,
has a popul ati on of about 23,457 and an area of just over 108 square kil oneters (about 60 square
mles of which 62 percent is farned). Riverhead enploys a supervisor-town council governnment
whi ch mai ntai ns professional planning, devel opnent and environnment departnents, plus a
pl anni ng board.

Hi story of Conmunity Invol venent

Historically, public involvnment in BNL's environnental restoration activities has been | ow,
but after the establishnent of a Cormunity Relations programin 1991, public interest and
cont act
with BNL has increased. Community attendance at public neetings has increased froma handfu
in 1991 to over 100 attendees at the QU IV neeting in Decenber 1995. Each week, nore than
50 calls fromcivic | eaders, school officials, or citizens are received, each wanting to know
sonet hi ng about environnental restoration activities. The focus of the Community Rel ations
program for the |ast four years has been the follow ng:

e To develop relationships with on-site personnel, conmunity menbers and | eaders, and
conmunity heal th-safety activists.

e To expand the mailing |ist.



e To attend regular nonthly civic neetings to gain awareness of citizen issues and
concerns.

e To increase communication with interested individuals by newsletters, public neetings,
hone page on the Internet, and naintaining the Adm nistrative Record at local |ibraries.

A Community Relations Plan was finalized for the BNL site in Septenber 1991. In
accordance with this plan and CERCLA Section 113 (k) (2)(B)(l-v) and 117, the conmunity
rel ati ons program focused on public information and involvenent. A variey of activities were
used to provide information and to seek public participation. The activities included:
conpil ation
of a stakeholders mailing |ist, conmmunity neetings availability sessions, site tours and the
devel opnent of fact sheets. An Administrative Record, docunenting the basis for the sel ection
of
renmoval and renedi al actions at the BNL site, has been established and is maintained at the
| oca
libraries listed below. The libraries also naintain site reports, press releases, and fact
sheets. The
libraries are:

Longwood Public Library
800 M ddl e Country Road
M ddl e Island, NY 11953

Mastic- Moriches-Shirley Library
301 WIIliam Fl oyd Par kway
Shirley, NY 11967

Br ookhaven Nati onal Laboratory
Research Library

Bl dg. 477A

Upt on, NY 11973

The Adm nistrative Record is also maintained at the EPA's Region Il Administrative Records
Room at 290 Broadway, New York, New York, 10001-1866

Sunmary of Conmmunity Participation Activities for QU IV

A chronol ogi cal summary of the significant conmunity participation activities to date for
U
IV is provided bel ow

Septenber 26, 1991: A Site Specific Plan and 5-Year Plan infornmational neeting was held at
BNL where the QU IV draft RI/FS Wrk Plan was al so presented to the public. Presentation
handouts on the draft Work Plan were provided to comunity menbers at that tinme. Although
the community was infornmed by a press release to the |ocal newspapers, attendance at this
neeting was |l ow. A question and answer period was held at the end of the neeting.

February 17, 1992: A public notice was published in tw |ocal newspapers (Newsday and
Suffol k Life) announcing the availability of the QU IV RI/FS Wrk Plan at |ocal repositories.
The
conmment period began on February 17, 1992 and concluded on March 17, 1992. One comunity
menber comented by letter in April and was responded to by BNL

August 3, 1994: A public notice was published in two |ocal newspapers (Newsday and
Suffol k Life) announcing the availability of an Engineering Eval uati on Report and Action
Menor andum at | ocal repositories for an QU IV soil interimrenoval action. An informationa



letter, with public notice attached, was sent to the community mailing list. Two phone calls
from
conmuni ty menbers were received concerning the disposal of soils.

January 17, 1995: A public notice was featured in | ocal newspapers announcing the
availability of the QU IV Renedial Investigation/Ri sk Assessnent (RI/RA) Report at |oca
repositories. The comment period began on January 18, 1995 and concl uded on February 20,
1995.

January 25, 1995: An informational letter was sent to conmmunity nenbers on the mailing |ist
concerning the QU RI/RA Report. A civic association requested and was granted an extension to
the coment period. Comments were received fromthe civic association in April 1995, which
focused primarily on groundwater concerns. A neeting to discuss these concerns with the civic
associ ation was held on June 5, 1995 and DCE provided a witten response thereafter

Novermber 18, 1995: An informational letter was sent to community nenbers on the nailing
list announcing the QU IV FS/ PRAP public neeting. A public notice, neeting invitation/PRAP
fact sheet, and site tour invitation was attached.

Noverber 22, 1995: A public notice was published in Newsday and Suffolk Life (on
Noverber 29, 1995) announcing the availability of the FS/PRAP at |ocal repositories for review
and comment. A 30-day public coment period was initiated on Novenber 22, 1995.

December 6, 1995: A public neeting was held at BNL for the QU IV FS/PRAP along with an
afternoon-site tour of QU IV. The public neeting was attended by over 100 people. At this
neeting, representatives fromthe EPA, NYSDEC, BNL, and DOE answered questions and
accepted coments on the renedial alternatives under consideration for QU IV. A response to
conments received during the public comment period is included in Section Ill of this
Responsi veness Sunmary.

January 10, 1996: Comunity nenbers provided witten conments.

In addition to traditional public involvenent activities at CERCLA sites, the DOE worked
with stakeholders in identifying a range of future use options for the BNL site. The Fina
Draft of
the Future Land Use Report was presented to the public in August, 1995. The Final Report was

prepared in September, 1995. Preferred future uses identified in this report will help
det erm ne
the acceptable risk and renedi ation |levels for the entire BNL site.

Hi ghl i ghts of other significant conmunity relations activities are attached at the end of
this
Responsi veness Sunmary.

D. COVWPREHENSI VE SUVMARY OF MAJOR QUESTI ONS, COWMENTS
CONCERNS AND RESPONSES

Public coments on the FS and Proposed Plan submtted during the public coment period
are sumari zed and addressed bel ow. These coments are presented in the follow ng three
cat egori es:

1. Summary of Questions and Responses fromthe Public Meeting Concerning
Qperable Unit IV: Oal questions and coments received during the public neeting held



on Decenber 6, 1995 are sunmarized in this section by the follow ng topics:

Site Hi story

Fl ow of Groundwater at BNL

Ext ent of Contam nation

Site Risks

Conparative Analysis of Alternatives
Preferred Remedy

Conpl i ance with ARARs

Conmunity Participation and Acceptance

Simlar comrents and responses on a topic were consolidated to avoid redundanci es.

2. Responses to Witten Public Comments Received on Corment Cards at the Public
Meeting: The DOE responses to the witten public conments received at the public
Meeting on Decenber 6, 1995 are provided in this section

3. Responses to Witten Comments Received During the Public Comment Period: The
DCE responses to witten comments fromthe conmmunity are provided in this section

1. SUMVARY OF QUESTI ONS AND RESPONSES FROM THE PUBLI C MEETI NG
CONCERNI NG OPERABLE UNIT |V

SI TE HI STORY

A citizen asked whether BNL has found any contam nation in the clean backfil
mat eri al which was placed in the area where contam nated soil was renpved.

Responses: Historically, when contam nated soil was excavated at QU IV spill sites,

BNL/ DOE, with concurrence fromthe regul atory agency (NYSDEC), ensured that the

soi|l at the bottom of an excavation was determi ned to be "cl ean" based on the prevailing
standards. After this determ nati on was nmade, the pit was backfilled with cl ean sand.

The results of subsequent soil investigations did not indicate contam nation of the
cl ean

backfill material fromthe original spill.

A citizen inquired about the source of the cooling water discharged to the Recharge

Basi n HO.

Response: The cooling water that is discharged to the Recharge Basin HOis prinmarily

non-contact cooling water that is used to cool large research facilities and equi prment
at

BNL.

Citizens inquired about the QU IV interimsoil renobval action, requested

docunent ati on, and expressed concern over disposal of the soil at the Town of

Br ookhaven Landfill.

DCE Response: In 1993, during the renmedial investigation, the undergound storage

tank whi ch was the subject of the 1977 oil/solvent spill was found abandoned in the

ground. Evidence of soil contam nation fromthe 1977 oil/solvent spill was al so
observed

The tank was renpved. Visually stained soil underneath the tank and around the
associ ated piping was al so renoved. Treatnent/disposal alternatives for the excavated
soi|l including incineration and on-site thernmal treatnent, were studied in the
Engi neeri ng
Eval uation of Soil Piles Near Fornmer QI /Solvent UST. This study report and an Action



even

t he

renedy

Menor andum which are part of the Administrative Record, were nade avail able for

public coments. The NYSDEC and the Town of Brookhaven were al so provided the

study report and the anal ytical data. Upon receipt of witten concurrence fromthe Town
of Brookhaven and NYSDEC in 1994, 1,413 tons of soil and debris were disposed of at

the Town of Brookhaven Landfill. A witten response was provided to the comrenter

with regard to the request for docunentation

FLOW OF GROUNDWATER AT BNL

A citizen inquired whether the Suffol k County had groundwater flow maps around
the BNL site and whether such a map coul d be obtai ned.

Response: Groundwater contour naps are available. They vary in detail. Some are
limted to the BNL site, and others are regional groundwater flow maps. The Suffolk
County Water Authority clarified that the Suffol k County Division of Health Services
(SCDHS) produces groundwater contour maps on an annual basis based on its network of
nonitoring wells. These maps are available to the public. Brookhaven Nationa
Laboratory has produced nore detail ed maps which are based on several BNL nmonitoring
wel s on-site and outside the BNL site boundary. These maps can be obtai ned by the
public fromthe DOE or BNL.

EXTENT OF CONTAM NATI ON

A citizen asked about the inpact of renedial actions, such as installation of wells
and air sparging, on increasing the extent of groundwater contan nation

Response: The contamination is not likely to spread during the inplenentation of the
renedi al action due to the nature of the given aquifer media, sand and gravel. During

sparging, |ocalized nmounding and the potential for creation of preferential pathways due
to i nproper design or operation of the air injection systemexists, but will be avoi ded.
Necessary design and operational nonitoring neasures will be taken to ensure that this
wi Il not occur

A citizen asked exactly what is being done to determne the extent of off-site
contam nation fromthe 1977 oil/solvent spill

Response: Additional groundwater nodeling is being perforned to determ ne the area
extent of groundwater contam nation and to guide placenent of additional nonitoring
wells as part of Qperable Unit |I. These wells will also be used to track the 1977 pl une.
Of-site residential wells are al so being sanpled south and east of BNL in cooperation
with the Suffol k County Departnent of Health Services.

SI TE Rl SKS

A citizen asked what woul d happen to the chem cally and radi ol ogically

contam nated soil in the event of a najor flood; would it be displaced off-site.
Response: It is not likely that the residual contaminated soil fromQU IV will be

transported off-site in the event of a major flood, since the runoff is niniml on-site,
after a nmmjor stormevent.

The interimmeasure of fencing, institutional controls, and groundwater nonitoring for
radi ol ogically contam nated soil is currently protective of human health. A fina

for these radiologically contaninated soils is expected within a year



dust

risks.

wheel er

A citizen inquired about the inpact of future potential wildfires on the spread of
radi ol ogi cal contami nation fromthe Building 650 Sunp Qutfall Area. The citizen
recommended that such a contingency be included in the safety planning during the
i npl enentation of the interimnmeasure for this area.

Response: There are several trees in the Building 650 Sunp Qutfall area. While the

froma potential fire nay contain snall anounts of radiological activity, it would be in

concentrations that will not be of concern fromthe standpoint of health inpacts or
However, the inpacts of such a contingency will be evaluated, and appropriate preventive
neasures will be taken during the inmplenentation of the interimneasure.

COVPARATI VE ANALYSI S OF ALTERNATI VES
A citizen asked for assistance in visualizing 7,000 cubic yards of soil

DCE Response: It is approximately a |large 10 foot high room 150 feet |ong, and 125
feet wide. Alternately, it is the quantity of soil that would fill about 700 ten-

dunp

t rucks.

PREFERRED REMEDY

A. Preferred Alternatives for Soi

A citizen inquired about howlong it will take for the Soil Vapor Extraction
systemto neet the soil cleanup standards and for that area to becone safe.

Response: The SVE is expected to take about two years before the QU IV area is
restored to the New York State standards.

A citizen asked how the interimneasure (of fencing) for radiologically

contam nated soils will prevent runoff fromthe Sump Qutfall Area to becone safe.
a flood, to reach the Recharge Basin HO which is designed to recharge to the
aqui fer.

Response: The |ayout of the Sunp Qutfall area is such that the runoff fromthis
area will not contam nate the Recharge Basin HO Al so, due to the localized
noundi ng of the groundwater at the Recharge Basin, the ground water flowis
radially away from and eventual | y downgradi ent of the Basin HO

A citizen inquired about the frequency of groundwater nonitoring of the
Bui | di ng 650 Sunp Qutfall Area.

Response: Groundwater will be nonitored sem -annually during the interim

action period. A final renmedy for the radiologically contam nated soils is being
studi ed and a proposed renmedy is expected within a year. This final renedy wll
address long-termnonitoring at the Building 650 Sunp Qutfall Area.

B. Cost of Preferred Alternatives for Soi

A citizen inquired about how the costs for the preferred alternatives for
chem cally contam nated soils and groundwater were conputed.



process.

cl eanup

Response: These costs reflect the present worth of the remedial action costs. A
rate of 5% has been used for the 30-year |ife of the proposed renedy. Costs of
long-termnonitoring are also reflected in these costs.

C. Cost Effectiveness

Citizens inquired if there is actually a limtation under the Superfund Law
or has DCE set any restrictions in terns of noney that can be spent for
cleanup. Citizens also asked why not excavate all contam nated soils,
regardl ess of the price, in the interest of long-termsafety.

Response: Cost is one of nine criteria that is used in the detailed eval uation of
renedial alternatives. Eight other criteria are used in the renedy sel ection

Cost alone is not an index of protectiveness of human health and the environment.
The cleanup is performed with the use of taxpayer noney. Therefore, efficient use
of these funds in the cleanup process is warranted. A renmedy which neets the

cl eanup objectives at the | owest cost is preferred. A table at the end of the PRAP

was cited to illustrate that the cheapest remedy is not necessarily proposed as
DCE' s preferred renedy.

From both a technical and cost effectiveness point of view, the SVE would be

effective in the renediation of the chemcally contam nated soils. This technol ogy

has been tested at nunerous sites across New York State and has been determ ned
to be effective. It is a proven technology and will renediate this site to the

st andar ds.

A citizen requested that soneone on the panel conpare the 1977 oil/sol vent

spill with the gasoline spill at the Northville gasoline spill site in Long Island.
Response: The Northville spill was significantly larger in volume and extent, and
was all gasoline. None of the Northville spill was recovered by soil excavation

More than a million gallons of gasoline went into the ground and contami nated the
gr oundwat er.

The QU IV spill was closer to the surface. Soil contam nated with the oil was
excavated. Air Sparging is now a proven technology, it is being used around the
country, and is effective in cleanup of such spills.

COVPLI ANCE W TH ARARSs
A citizen inquired about how the cl eanup standards are derived.

Response: C eanup standards are sel ected based upon a review of federal and state
regul ati ons and gui dance. The groundwater cleanup standards are sel ected based on a
conpari son of Federal and State Drinking Water Standards. The nobst stringent of the
Federal and State standards are selected. Guidance on soil cleanup goals has been
devel oped by the NYSDEC and is based upon an anal ysis of potential exposure routes,
i.e., ingestion, inhalation, or inpacts on groundwater that m ght one day be consuned.

A citizen expressed concern over applicability of the drinking water standard set
about 10 years ago.

Response: Drinking water quality standards are established based on known health
effects and other technical data obtained over time. These standards are revi ewed
regul arly by the EPA and updated as new i nformati on becones avail abl e.



COMVUNI TY PARTI Cl PATI ON AND ACCEPTANCE

A citizen inquired if citizens could observe sanpling of the wells and related field
wor k bei ng perfornmed by BNL/ DOE

Response: It was stated that BNL/DOE has not received such requests in the
past, but would be glad to show the citizens how this work is done. However,
there are safety protocols associated with each field activity which need to be
followed. Citizens can call BNL's Comunity Rel ations Coordi nator to set up an
appoi nt nent .

2. Responses to Witten Coments Received on Coment Cards at the Public
Meeti ng
Conmrent : Specifically, what authority does the County have over this [cleanup
program ?
Response: Envi ronnental restoration work at BNL is performed under an Interagency

Agreenent (1 AG anpong the DOE, EPA, and NYSDEC. The DCE is

required by the AGto consult with and obtain the review of the EPA and
NYSDEC during various stages of the clean-up, with EPA having the fina
deci sion regarding the cleanup renedy in case of disagreenent. Suffolk
County has the right to participate in the process of deternining the
appropriate action to be taken regarding renediation and is provided the
opportunity to review and conment on reports. Suffolk County

representatives al so inspect work and obtain split sanples for anaysis at
their own |aboratories. The County is cooperating with DOE and BNL
regardi ng groundwat er sanpling and public water supply, and other aspects
of the environmental restoration program

Conmrent : When you sent contam nants to Hanford did they go through
(A Manhat t an?

Response: No.

(B) On the Oient Ferry?

Response: No.

(O Across the Triboro Bridge?

Response: No.

We believe that you are referring to the low | evel radioactive waste

shi pments. Applicabl e Departnment of Transportation routing, shipping and
packagi ng requirements were foll owed when these | ow | evel radioactive
wast es were transported to Hanford.

Conment :
(A Whose wel |'s have you sanpl ed?
Response: Only on-site nmonitoring wells were sanpled during the QU IV renedi a

i nvestigation. Of-site wells were sanpled as a part of Operable Unit V,
Renoval Action V, and Operable Unit 111

(B) How far from BNL property have you sanpl ed?



Response:

Coment :

Response:

Coment :

Response:

Coment :

Response:

for

To the North-East: Residential wells as far as David Terry Street to the
Nort h- East of BNL have been sanpl ed.

To the South-East: Residental wells as far as Wading R ver Road to the
Sout h- East of BNL have been sanpl ed.

To the South: Residential wells as far as Flower H Il Drive to the South of
BNL have been sanpl ed.

To the South-West: Residential wells as far as Ri ver Road on the Sout h-
West of BNL have been sanpl ed

How much " Superfund” noney do you have?

Envi ronnental Restoration work under CERCLA (Superfund Law) is

being performed with funds provided by the U S. Departnment of Energy to
BNL. The EPA's "Superfund noney" is generally not avail able for use by
federal facilities such as BNL.

How can you, with a straight face, nmake such a big fuss about a plan
to build an ordinary fence?

Based on the results of renedial investigation and risk assessnent, it has
been determ ned that the primary pathway of exposure is via direct

exposure. To prevent exposure fromthis, the nobst significant pathway,

and as an interimmeasure, fences have been installed. Radiological surveys
and groundwater nonitoring will also be perforned in the interimperiod
until the final renedy for the radiologically contam nated soil areas is

sel ected under the Operable Unit | FS.

It seens that the responsibility for this radiol ogical contam nation of
the soil and the chemi cal contam nation of the groundwater is

Br ookhaven Labs. | feel you're taking the cheapest way out. A fence
can't control all routes of exposure - exanple - inhalation, and what
about direct contact by animals who | eave the area? This is
unacceptable. Al so, doesn't groundwater need to be cl eaned or

renoved? G oundwater travels and so do these dangerous chem cal s.

The Mastic Shirley areas have been through enough pollution of their
drinking water and hopefully will fight this pollution once again

I don't feel you have done enough on the local |evel to nmake people
aware of this neeting or these problens and proposals. | mnyself only
found out froman article in Suffolk Life that was delivered today.
Thank you.

The fence was installed only as an interimneasure. The fence is, as an
interi mmeasure, effective in preventing exposure to humans and ani nal s.
The primary route of exposure is fromdirect exposure, not fromingestion
or inhalation. The final renedy for the radiologically contam nated soi
areas will be further studied and addressed by a Feasibility Study being
conducted under QU I. The final proposal for this area will be avail able

your coments by February, 1997.

Cost is one of the nine criteria that is used in the detail ed eval uati on of
renedial alternatives. Eight other criteria are used in the renedy



sel ection

bei ng

process. Cost is not an index of protectiveness of human health and the
environnent. To be cost effective, a renedy which neets the cl eanup
objectives at a |lower cost is preferred.

Any cont am nat ed groundwater which nmay potentially be mgrating off-site
i s being addressed under other BNL projects (QU I, IIl, and V).

Efforts to better informthe conmunity of the environnmental restoration
activities at BNL, such as, expanding mailing |ist and newsletters, are

initiated.

3. Responses to Witten Conmments Received During the Public Comrent Peri od:

Letter from Cancers Cure

Questi ons/ Comments Regarding the 1977 G|/ Sol vent Spill

Coment :

Response:

t he
per f or med

clay |ayer

was

to
nmeeting with

Thus, the

results of soi
and

installed

t he

observed on

det er mi ned t hat

The tank floated and ruptured, giving reason to believe that groundwater
contam nati on was occurrig with each rainfall (specially record rainfal
early nineties), what was stopping soil from1977 to 1993 from bei ng
contam nated (see Question 4A)? How did you cone up with the 25,000
gal I on anmpunt ?

In Novenmber 1977, BNL's Pl ant Engi neering (PE) used sand berns to contain
spread of oil and used portable punps to retrieve the oil. Test borings
at that time at several locations within the spill area reveal ed a heavy
approxinmately 0.25 to 0.3 neters below the topsoil. Sanpling of the soil at
di fferent depths conducted by BNL's Safety and Environnental Protection
Division (S&EP) indicated that the oil had not reached the clay |ayer but

confined to the top 0.3 nmeters. Sone oil soaked soil was renoved, but the
| ocation or anpbunt of the soil was not docunented. C ean top soil was added

this area, followed by fertilization and tilling. |In a Decenbeer 1977
EPA, EPA expressed satisfaction that the steps taken were appropriate.
soi | contami nati on was thought to be confined.

As a condition of the New York State Mjor Petrol eum Storage Facility Permt
and CSF expansion, BNL installed soil borings in the spill area. The

borings indicated presence of chemical odor. Following this finding, a soi
groundwat er investigation was initiated by BNL. Mnitoring wells were
in the spill area and were sanpled. Residual oil/solvent contam nation from

1977 spill was found in the soil at the spill area, and an oil sheen was

a water table soil sanple. Based on these follow up studies, it was

soi |l contami nati on was not confined to the top 0.3 neters bel ow the topsoil
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The 25,000 gallon spill anmunt was estimated from observati ons made before
after the spill on the | evel gauges on the |arge storage Tank #4 which was
the 5,000 gall on underground storage tank

Are there photographs of the spill which covered 1.2 acres (before and after
sand berns)?

Phot ogr aphs taken by BNL personnel at the tine of the spill are avail able
sent to the conmenter.

In cleanup coordinated with EPA, who el se participated with the cl eanup

(ot her agenci es such as DEC and ot her conpani es such as Marine Pollution
Control)?

BNL Di vi sions perfornmed the cleanup with the approval of EPA. The New York
State Departnent of Transportation (NYSDOT) al so was informed, since they
adm ni stered the oil spill programfor the New York State in 1977

Wiy is the anmobunt of oil and sol vent recovered by portabl e punps
unknown?

The recovered anmpunt is unknown because there is conflicting docurmentation
recovery. One docunent indicated that about 2,900 gallons were recovered
the other indicated that about 20,000 gall ons were recovered.

In the interimaction taken by DOE with the EPA and NYSDEC approval :

Wiy did DOE wait until October 1993 to renpve visibly-contam nated soil ?
Until 1987, it was believed that the oil had not reached the clay |ayer but

confined to the top 0.3 neters above the clay |ayer (See Response to first
comment). It was not visible at the surface. As of 1987, further

were required to determ ne the extent of contamination prior to initiation
further response actions. In 1987, at the request of BNL, I T Corporation
conducted an investigation of the extent of soil and groundwater

| T Corporation devel oped a conceptual renediation plan in 1989. On Decenber
21, 1989, the BNL site was placed on the National Priority List under

of CERCLA (Superfund Law).
Subsequently, an | AG addressing the environnental contam nation and

at BNL was negotiated by the DOE, EPA, and NYSDEC. The IAG was finalized
in February 1992 and becane effective in May 1992. The | AG established that

QU IV, which contains the subject spill, be subject to a RI/FS process.



for the QUIV RI/FS was initiated in 1991. Only during the excavation of
5,000 gallon UST, an interimrenoval action, and associated piping in 1993,
stained soils were found around the tank and associ ated pi ping. These soils
excavated with the approval of the I AG agenci es.

Where was the soil until June 1994, when after sanpling and anal ysis and
wi t h approval of DEC and Brookhaven Town, the soil was di sposed of in the
Town of Brookhaven Landfill.

The excavated soils and debris were stored on-site in piles. The piles were
on top of a liner and were securely covered with tarpulins just west of
Sixth Street. The soil piles remained in place until June of 1994.
treat ment/ di sposal options were studied by Canp Dresser & McCGee (CDM), at
the request of BNL. Upon witten concurrence from NYSDEC and the Town of

Br ookhaven, a total of 1,413 tons of excavated soil and debris were di sposed
the Town of Brookhaven Landfill.

VWhere in the Landfill was soil deposited and how much was deposited?

Br ookhaven National Laboratory hired a NYSDEC |icensed contractor to
transport the soil/debris to the Town of Brookhaven Landfill. Disposal was
perfornmed by the contractor per direction fromthe Town of Brookhaven
officials. W are not aware of the exact location in the Landfill where

deposited. The exact |ocation may be obtained fromthe Town of Brookhaven.
The amount deposited was 1,413 tons of soil and debris.

I would also |like to know who perfornmed the excavation process, and who
perforned the anaal ysis of the above nentioned soil

The excavation was performed by BNL personnel. The sanpling was conducted
by CDM and the anal ysis was perforned by PACE Laboratories, under a contract
with CDM

Questi ons/ Comments Regarding the Forner Leaching Pit:

t he
vi si bly
wer e
B
Response:
pl aced
Nor t h
Al ternate
of at
C.
Response:
Landfi |
this soil is
D
Response:
Conment :
Response:
i nsi de
Conment :
Response:
Conment :

For how | ong was wastewater and waste oil from equi pnent cl eaned inside
Buil ding 610 sent into this |eaching pit?

The | eaching pit received wastewater from equi pment cl eani ng operations

Buil ding 610 from 1948 to 1980.

Was the entire pit covered with 53 inches of tar-like substance?
The bottom of the pit was covered with 53 inches of tarry sludge materi al

VWhere was this waste and surroundi ng soil taken?
Di vi si on docunentati on woul d be sufficient).

(DEC Region 1 Q|



Approxi mately 100 cubic yards of soil and debris was excavated fromthe pit,
transported, and di sposed of at the Town of Brookhaven Landfill. C ean sand

pl aced into the excavated area.

Questi ons/ Comments Regardi ng Former Underground Gasoline Storage Tank:

Response:
was
was
Conment :
Response:
BNL
to
Conment :
Response:
of a
Soi |
t he

indicate that the

Who from SCDHS gave authorization for renpval ?

Both the NYSDEC Spill Unit in Stony Brook and the SCDHS in Farmi ngville
were notified of the discovery of the abandoned underground storage tank by

personnel on April 9, 1990. A representative of SCDHS, M. D. Qorig, cane

BNL to inspect the tank and exanmi ne the excavation on April 11,1990. SCDHS
aut hori zation was not required for removal of the tank

Where can docunmentation regarding the soil and tank be retrieved for
vi ewi ng or phot ocopyi ng?

The abandoned tank and surrounding area were renedi ated using the services

| ocal contractor. A representative sanmple was collected fromthe excavated
and anal yzed for the hazardous waste characteristic test of ignitability and
extraction procedure toxicity test for lead. The analytical results

soils were not hazardous for the paraneters tested. The docunentation can
obtained fromthe Adnministrative Record and infornmation repositories. Based
t hese results, approval was obtained fromthe Town of Brookhaven and the
NYSDEC to di spose of the soils at the Town of Brookhaven Landfill. This was

perfornmed by the contractor in My, 1990. The tank was renmpved from BNL and
di sposed as scrap by the contractor

Questi ons/ Conments Regardi ng Fuel Unl oadi ng Areas:

be
on
Conment :
Response:
spills

delivery of
part, No. 6
spillage. Al of

sufficient,

I would |ike to obtain docunentation of spills, what action was taken, what
agency docurented these spills, and what action has been taken as far as
groundwat er cont am nation

Several spills have occurred during the unloading of fuel at the CSF. The

docunented on BNL's Chemical and G| Spill Reporting Forms, prior to the

renmedi al investigation, indicate that six spills have occurred during the
fuel. The spills range in size from2 to 60 gallons and were, in the nost
fuel oil, with one instance of No. 2 fuel oil and incident of gasoline
the spills were renedi ated usi ng absorbents and where the vol une was

fuel was recovered by punping into storage tanks.

Reportabl e spills that occurred after the NYSDEC started adm nistering the



oi

ar eas.
present in

t he CSF

spill program are docunented with the NYSDEC Spill Unit in Stony Brook
During the RI, one soil boring was installed at each of the eight unloading
The purpose of the borings was to determine if soil contami nati on was

t he vadose zone. Additional monitoring wells were also installed south of

tank farmarea to detect any groundwater contami nation fromthis area.

Questi ons/ Conments Regar di ng Drai nage Area:

Where was oil (No. 6 fuel oil, 250-500 gallons) taken after collection and

whom was it coll ected?

The spill anpbunt was estimated to be 250-500 gallons. The oil ponded in the
area was collected by BNL with recovery punps. A BNL bull dozer was used to
l[imt the spread of the oil. The recovered oil was placed back in an oi

t ank.

Questi ons/ Comments Regardi ng Reclamation Facility Building 650 Sunp and Qutf al

Coment :
by
Response:
| ow
st or age
Area:
Coment :
Response:
t wo
was
greater

supposed to
from
90

cl ean

(#650, 3

Coment :

Response:

Wast ewat er drained into two of four underground storage tanks. Wat was
t he purpose of the two remaining tanks?

Wast ewater fromthe |laundry operation inside Building 650 was contai ned in

2,000 gal l on underground storage tanks (#650, 1 and 2) until it could be
nonitored for radioactivity. Rinse water fromthe decontam nati on pad that

deened excessively contamnated (liquid with gross beta concentration

than 90 picoCuries per milliliter, otherwise called "D' waste) was al so

be routed to these tanks with the use of appropriate val ves.

Tanks 3 and 4, designated as "F' waste tanks, were used to contain |iquids
t he decontam nati on pad operation having gross beta concentration |ess than
pC/m. Typically, rinse water fromthe decontam nati on pad, was deened
enough to be routed to these two 3,000 gallon underground storage tanks

and 4), located adjacent to Tanks 1 and 2.

Contents of clothing decontani nation tanks were regularly transferred by
truck to BNL's Waste Concentration Facility.

VWhat was done with contaninated clothes? (Please provide infornmation as to
who wore these clothes, in witing if possible. [|f Freedom of Infornmation
needed for this, please informne).

Clothing received at this facility was first washed. After washing, clothes
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nonitored for contam nation. |If it was determ ned that the cl othes were
contam nated, they were sent back for a rewash. |If these clothes after

determned to still be contaninated, they were di sposed of as |ow | eve
waste. The clean clothes were reused by personnel working in radiologically

controlled areas. It would be inappropriate to identify such personnel by

VWhat is BNL's Waste Concentration Facility (WF)? Were is it |ocated?
ngg'else is brought there fromBNL and any ot her waste from anywhere
Aqueous radi oactive wastes are recei ved and were processed at the WCF,
at Building 811 for volunme reduction prior to disposal off-site. Above
hol di ng Tanks D-1, D-2, and D-3 were used to store the waste between 1952
1987. Since 1987, generated "D' Waste (define previously) is stored in two

tanks | ocated north of the "D' waste tanks.
processed at this facility.

Only BNL waste is received and
Are contents discharged fromBuilding 650 to the Sewage Treatnment Pl ant,
and then discharged into the Peconic River?

Contents of the "F' waste tanks (Tanks 3 and 4) described previously were

enptied about twice a year and were di scharged to the Sewage Treat nment

In 1969, five curies of tritiumwere rel eased, supposedly, in BNL's sanitary
sewer system However, an investigation followed and reveal ed that the

drai nage pipe fromBuilding 650 Sunp discharged into a natural depression
into a wooded area 800 feet northeast of Building 650. (I'mlead to believe
that this discharge was into the ground, not into four tanks, is this true?)
The di scharge was into a natural depression, an area called the "Sunp

Area" which was addressed in the remedial investigation for QU IV. A valve,
correctly operated, would have directed the liquids to the "F' waste tanks.
val ve was positioned, at the time of this release, to direct the liquids to

sewer |ine which discharged into the Sunp Qutfall Area.

In the Summer of 1994, Building 650 Sunp's four underground storage
tanks were renpved and determi ned to have not |eaked. Wat was done

wi th these radi oactive tanks? Who di sposed of then®?

The underground storage tanks (#650-1, -2, -3, and -4) were no longer in
the Summer of 1994, as part of the UST Renpval Action, the tanks and

pi pi ng were renoved, and upon determ ning that the tanks had not |eaked, the
holes were filled with clean sand. The tanks were cut up as a part of



Action | ("D' Tanks Renpbval Action), packaged in approved containers, and
di sposed of by DCE at its facility in Hanford, WA

Questi ons/ Comments Regardi ng Leaki ng Sewer Lines:

Coment :

can

Response:
Vi a

I nvestigation, a
results
sanpl es

t he

line
testing

st andar ds.

Al'l decontani nation of contents of the equi pment decontamni nation tanks

were discharged into these sewer lines. This was radioactive material. Are
there any tests fromthe | eaky sewer |lines? Please send any material you
send nme (Pl ease send separate comrents not references in catal og of data.
Ref erences woul d be appreciated from specific people responsible for each
area).

The liquids fromthe Buil ding 650 decontani nati on pad area which di scharged
a stormsewer line to the Sunp Qutfall Area. During the Renedia

vi deo canera survey of this stormsewer |ine was perforned. The survey
were utilized to |locate four soil borings along the pipeline. Soil boring
collected along this storm sewer pipeline indicated no contamni nati on above
cl eanup goal s.

Soil borings were also installed along the section of the sanitary sewer
included in QU IV which was known to have | eaked. The results of soi

i ndi cated that there was no contam nati on above the New York State

The requested nmaterial was provided to the comenter.

Questi ons/ Comment' s Regar di ng Recharge Basin HO

Coment :

Response:
wat er

r adi onucl i des.

respective

Letter From
Coment :

radi ol ogical ly

Wiy was sedi nent not tested? Al contam nation would presunably settle to
bottom sedinment. | don't understand why, if you are | ooking for

contam nati on, why you would not test where the final product of
cont am nation woul d be?

Primarily, non-contact cooling water was discharged to the basin and the

was sanpled periodically. Since there was no testing done on the sedi nment
previously, six sedinent sanples were collected during the 1993 Renedi a

Investigation in the Recharge Basin HO (two basins). A conposite sedinment
sanpl e was anal yzed for organics, inorganic pesticides/PCBs, and

Results of the soil analysis indicate that the soil cleanup goals for the
conpounds were not exceeded.

Suffol k County Water Authority

The SCWA nade the follow ng conment on the preferred alternative of
fencing and using institutional controls to nonitor access to the

contam nated soil areas, identified in the Proposed Renedial Action Plan
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(PRAP). "Recogni zing the nature of the contam nation in the area of
concern, we recomend that in addition to fencing in the area, a |layer of
solid clay or concrete be placed over the area. This will act as a cap and
mnimze the potential for water percolationg through the area from becom ng
contam nated and reaching the aquifers underlying the site. This interim
action is a cost effective method of reducing the risk this area poses to
aquifer and allows you tine to fornulate a nore conpl ete course of renedia
action as part of the final action to be inplenented under Operable Unit |
renmedi ati on (as noted on Page 12 of the PRAP)."

As an alternative, installation of a solid clay or concrete cap over the
contam nated areas, in addition to the fencing, is being studied under the
The Proposed Plan for this area is expected to be available for public
February, 1997. Considering that a final renedy for this area is in

human health and environnmental risks fromdirect exposure are, in the
elimnated by installation of the fence, and that groundwater contani nation

this source area is further being evaluated, we believe that these steps are
responsive and will be protective of hunman health.

Should a clay or concrete cap be installed within the next few nonths, and
the final remedy sel ected under Operable Unit | be excavation and treatnent/
di sposal, the cost of installation and di smantlenent of the cap as well as
characterization and treat nent/di sposal of additional radiol ogical wastes

be justified.

Letter From Ridge Civic Association

Coment :

"Consi dering potential costs and risks, the preferred alternatives for the
cl eanup operations that are specified on Page 12 and 13 of the PRAP seem
reasonabl e over the short term It is inportant, however, that serious
consi derati on be given to eventual renoval of radiologically contam nated
soil, as is nmentioned on Page 12.

In addition, it should be taken into account that a substantial number of
hormes to the north, the south, and the west of BNL receive their water
through private wells. There remains the risk that contami nants that have

al ready escaped into the groundwater systemw || have an inpact upon these
wells. The area to the west of BNL will soon be receiving a HUD bl ock grant
that will provide access to public water. The recent proposal by DOE to
provi de public water hookups to the area south of BNL will help address
concerns in that area. However, the residential area to the north of BNL and
south of Mddle Country Road al so contains a number of hones with private
well's. Wile groundwater issuing fromQU IV is of the greatest concern to
the community to the south of BNL, QU IV is considerably closer to the
residential area to the north. Although the process of eval uating cl eanup
alternatives for QU IV has not yet officially comenced, the present m ght be
an opportune tinme to consider providing public water to the area north of

BNL.



Wi | e providing access to public water will address sone of the concerns
regardi ng contam nants rel eased into the environnent at BNL, the Ridge
Civic Association is conmmitted to the protection of the natural environnment
as well. Even after residential areas adjacent to BNL have been granted
access to public water, proposals for preventive and renedi al action should
continue to consider the protection of the Peconic River, Peconic Bay, and
other natural areas to be high priority".

Response: As recommended, excavation and renoval of these soils is an alternative being

eval uated as a part of a FS under QUI. The QU I FS Report will be prepared
by

BNL/ DOE and revi ewed by EPA and NYSDEC. Upon concurrence fromthese

agenci es, we expect to propose a final renmedy for these soils by February,
1997 for

public review.

The groundwater flow at BNL is generally fromnorth to south. Ridge is
| ocat ed

north of BNL site. There is no evidence or potential for any groundwater
contam nation in Ridge fromBNL. Any potential groundwater contamn nation
fromBNL will travel towards the south. Therefore, providing public water to
areas north of the BNL site could not be justified as part of this

remedi ation
pr oj ect.

It is the intent of DOE to address both human health and environnental risks
t hrough environnmental restoration activities that are being pl anned.

Br ookhaven
Nati onal Laboratory & DOE are conmitted to seeking public involvenent in the
environnental restoration process and addressi ng conmunity concerns.

Hi ghlights of Oher Comunity Relations Activities at the BNL Site

Specific comunity relations activities related to Operable Unit IV are detailed in the Record
of

Deci si on, Decision Summary Section 3 and in the Responsiveness Sunmary. The following is a
list of other significant community relations activities under CERCLA conducted to date at the
Br ookhaven Nati onal Laboratory Site:

- 1991: The Adninistrative Reord and information repositories for the site were established.
Al
docunents referenced herein are a part of the Adm nistrative Record.

- Septenber 1991: a Conmunity Relations Plan was prepared based on conmunity and ot her
st akehol der interviews to sunmari ze public concerns and DOE's plan for addressing them The
docunent was finalized and was placed in the Administrative Record.

- Septenber 1991: A public neeting was held and a fact sheet was distributed to receive public
conments on BNLs Site Specific Plan for Environnental Restoration and Waste Managenent.
Presentati ons were conducted on the status of BNLs environmental restoration activities. Public
i nput was requested and conments on the draft Response Strategy Docunent, draft Site

Community Relations Plan, and the draft Renedial Investigation/Feasibility Study (RI/FS) Work
Plan for Operable Unit IV were requested. A 30-day public coment period was provided.

- April 1993: A public neeting was held and fact sheets were distributed to receive public
conmments on BNLs Site Specific Plan for Environnental Restoration and Waste Managenent. A
presentation was conducted on the status of BNLs environnental restoration activities and
upcom ng public involvenent mlestones. A 30-day public coment period was provided.



- July 1993: A public notice of availability was i ssued to announce the availability of the
Engi neeri ng Eval uati on/ Cost Analysis for the "D' Tanks Renobval Action for public coment. A
30-day public comment period was provided.

- Novermber 1993: A public neeting was held and fact sheet was distributed for the Operable
Unit | RI/FS Wrk Plan, the Spray Aeration Field Investigation Sanpling and Analysis Plan, and
the Landfills Sanpling and Analysis Plan to allow the public an opportunity for coment on the
proposed activities. A 30-day public comment period was provided.

- February 1994: A public notice of availability was issued to announce the availability of the
Engi neeri ng Eval uati on/ Cost Analysis for the Cesspools Renbval Action as well as the Action
Menor andum for the Bl dg. 464 Mercury-contam nated Soil Renoval Action for public comrent.

A 30-day public comrent period was provided.

- Cctober 1994: A public neeting was held and a fact sheet was distributed for the Qperable
Uni t

V RI/FS Wrk Plan to allow the public an opportunity for comments on the proposed activities.
A 30-day public comrent period was provided.

- May 1995: A publlic notice of availability was issued to announce the availability of the
Engi neering Eval uati on/ Cost Analysis for the Landfills Renobval Action for public comrent.

- January 1996: A Community Forum was established to provide a nechanismfor conmunity
residents to express their views and concerns to BNL staff about BNL activities and plans for
t he

future. The first neeting was held January 29, 1996.

- January 1996: Briefings to |local elected officials and regul atory agenci es on the status of
residential public water hookups at the south boundary.

- January 1996: A public neeting was held for the Operable Unit | G oundwater Renpoval Action
to discuss the findings of the Engineering Eval uati on/ Cost Analysis Report and to allow the
public

an opportunity to conment on the proposed cleanup activities. The docurment is part of the

Adm nistrative Record. A public notice of availability for the neeting was issued, along with
the fact

sheets, summary sheets, and a press release distributed to the public. Also presented at the
neeting was an update of other BNL environnmental restoration activities, including the on-going
field investigation work for Operable Unit Il1l. A 30-day public comrent period was provided
and an extensi on was provided.

- O her on-going comunity relations activities which were initiated in 1990 include hol di ng
neetings with local comunity civic associations and unbrella groups, neetings with BNL
Departnments, Divisions, and apartnent area residents (the on-site community) to update them on
the status of the Environnmental Restoration activities, neetings with NYSDEC Hazardous Waste
Advi sory Group, area of concern tours, mailings, Brookhaven Bulletin articles, press rel eases,
quarterly updates to the Adm nistrative Record, presentations and tours for |ocal colleges,

el ementary and hi gh school presentations, and responding to conmunity phone calls and
correspondence.
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Table 2
Qperable Unit IV

Maxi mum Concentrati on of VOCs and SVCCs in Soi l

(ug/ Kg)
NYS Maxi mum
Gui del i ne d eanup Det ect ed ACC- 5

Conpound (TAGV) CGoal Level * Locati on



Det ected TCL VCOCs

Acet one 200 200 730 1977 Spil
Benzene 60 60 2,100 1977 Spil
Tetrachl or oet hene 1, 400 1, 400 4,300 1977 Spil
Tol uene 1, 500 1, 500 180, 000 1977 Spil
Et hyl benzene 5, 500 5, 500 64, 000 1977 Spil
Xyl enes (total) 1, 200 1, 200 330, 000 1977 Spil
Det ected TCL SVQOCs

Phenol 330** 330** 610 1977 Spil
Chrysene 400 400 2,200 1977 Spil
Benzo(b) fl uor ant hene 1, 100 1, 100 2,900 1977 Spil
Benzo(a) pyrene 330** 330** 1, 800 1977 Spil

TAGM New York State Technical and Administrative Guidance Menorandum 1/24/94.
G ven TAGM | evel s assune a soil organic carbon content of 1%
*Maxi mum Det ect ed Level s ambung all soil borings in this area.
**Contract Required Quantitation Limt (CRQ).
Table 3
Qperable Unit [V

Maxi mum Concentrati ons
of Radi onuclides in Soi

(pGi/9)
Conpound Sel ected O eanup Maxi mum Det ect ed ACC- 6
Gui del i nes* Level Locati on
Pl ut oni um 239/ 240 60 170 Sunp Qutfal
Strontium - 90 42 140 Sunp Qutfal
Cesium - 137 31 1, 800 Sunp Qutfal
Eur opi um - 152 70 580 Sunp Qutfal
Eur opi um - 154 260 350 Sunp Qutfal
Radi um - 226 5 63 Sunp Qutfal
* Above Backgr ound
Tabl e 4

Qperable Unit [V

Maxi mum Concentrati ons of VOCs and SVOCs i n G oundwat er
(ug/l)

Federal Standard NYS St andard or Sel ected d eanup

Maxi el | **
Conpound or Cuideline Gui del i ne CGoa
Det ect ed Level No.
MCL MCL
Det ected TCL VCCs
1, 2 Dichl oroet hene 70(cis) 5 5
64 76-04
100(trans)
1,1, 1-Trichl oroet hane 200 5 5
14 76-04

Tri chl or oet hene 5 5 5



20 76-04

Tet rachl or oet hene 5 5 5
43 76-04

Tol uene 1000 5 5
2700 76-04

Et hyl benzene 700 5 5
590 76-04

Xyl enes (total) 10000 5 5
2200 76-04

Det ected TCL SVOCs

1, 2- Di chl or obenzene 600 5 5

12 76-04

GA: O ass GA Groundwater Quality Standard.
MCL: Maxi mum Cont ani nant Level .
*Maxi mum Det ect ed Level anpung al
**\Wel | | ocations are shown in Figure 7.

Table 5
Br ookhaven Nati onal Laboratory
Qperable Unit [V

Sunmary of Chemi cal of Potential Concern

sahl |l ow wel I s which were nonitored

n Site Matrices by Area of Concern

Sur face Soi

Subsur face Soi

Sunp Qutfall Dr ai nage Area
Bl dg,. 6501 Sunp Qutfal

Bl dg,. 6502 Bl dg,. 650

ent and Future

Pr esent Future

VCCs VCCs

VCCs VCCs

VCCs VCCs

None Sel ect ed
Sel ect ed
1, 1- Di chl or oet hene

None Sel ect ed
None Sel ect ed
None Sel ect ed
Tri chl roeot hyl ene
Br onpdi chl or onet hane

Tetrachl or oet hyl ene

SVQCs SVQCs
SVQCs SVQCs
SVQCs SVQCs

None Sel ect ed
None Sel ect ed
None Sel ect ed

Benzo( a) ant hr acene
Benzo( a) ant hr acene
None Sel ect ed
Benzo(b) fl uor oant hene
Benzo(b) fl uorant hene

G oundwat er

Pres

VQCs

Central Steam Facility
Dr ai nage Area Central SteamFacility
Site Wde
VQCs
VQCs VQCs

Et hyl benzene
None Sel ect ed None Sel ect ed
1, 1- Di chor oet hene

Tetrachl or oet hyl ene
Tol uene

Xyl enes(Tot al)
SVCQCs

SVQCs
SVQCs

SVQCs

Benzo( a) ant hr acene
None Sel ect ed Benzo( a) ant hr acene
None Sel ect ed
Benzo(b) fl uor ant hene
Benzo(b) fl uor ant hene

None



Benzo( a) pyrene
Benzo( a) pyrene
I ndeno(1, 2, 3-co) pyrene
I ndeno( 1, 2, 3-co) pyrene

Pesti ci des/ PCBs
Pesti ci des/ PCBs
Pesti ci des/ PCBs

Pesti ci des/ PCBs
Pesti ci des/ PCBs
Pesti ci des/ PCBs

None Sel ect ed
None Sel ect ed

None Sel ect ed
Sel ect ed

None Sel ect ed

Benzo(a) pyrene
Benzo( a) pyrene

Pesti ci des/ PCBs
Pesti ci des/ PCBs Pesti ci des/ PCBs
Pesti ci des/ PCBs

4, 4- DDT
Arochl or 1248

None Sel ect ed

None Sel ect ed

None Sel ect ed

I norgani cs I norgani cs I norgani cs

I norgani cs I norgani cs I norgani cs I norgani cs
I norgani cs I norgani cs I norgani cs

Arsenic Arsenic Arsenic

Arsenic Arsenic Arsenic Arsenic
Arsenic Arsenic Arsenic

Bari um Bari um Bari um

Bari um Bari um Bari um Bari um
Beryl I'ium Bari um Manganese

Beryl I'ium Beryl I'ium Beryl i um

Beryl I'ium Chrom um VI Chrom um VI Beryl I'ium
Manganese Beryl i um

Cadm um Chrom um Vi Chr omui m Vi

Manganese Managanese Manganese Chrom um IV
Thal I i um Manganese

Chrom um VI Manganese Manganese

Mer cury Mer cury Vandi um Manganese
Vanadi um Ni cke

Manganese Ni ckel Mer cury

Thal | i um Ni ckel Ni cke
Thal | i um

Mer cury Vanadi um Ni cke

Vanadi um Thal | i um
Vanadi um

Ni ckel Vanadi um

Vanadi um

Vanadi um

Zi nc

1 Surface soi

the Bldg,. 650
area. For both exposure scenari os,

sel ect ed.

exposure scenarios are different for

however,

present and potentia

the sane chem cals of potentia

2 No present site or construction worker exposures to subsurface soil are occurring;

concern were

None

future site workers in

t heref ore,

the scenarios wl |

only be qualitatively addressed.

3 Subsurface soil exposure scenaris are different and potential future site and construction
workers in the Bldg,. 650 area. The

future-use scenario wil be quantitively evaluated as constructi on and/or mai nt enance worKk

i nvol vi ng excavati on

activity may occur. The chenicals of potential concern differ fromthose sel ected under the
present-use scenari o.

<I MG SRC 0296285C>



<I MG SRC 0296285D>

<I MG SRC 0296285E>

<I MG SRC 0296285F>

<I MG SRC 0296285G>

<I MG SRC 0296285H>

<I MG SRC 0296285] >

<I MG SRC 0296285J>

<I MG SRC 0296285K>

<I MG SRC 0296285L>

<I MG SRC 0296285M>

TABLE 9
COVPARATI VE COSTS FOR SO L AND GROUNDWATER ALTERNATI VES
tive Alternative Capital Cost (%) Annual Q&M
Worth
Cost (%)
No Further Action $0 $46, 400
Limited Action $0 $33, 200
No Excavation - Soil Vapor $373, 700 $141, 900
Extraction
Total Excavation - On Site $2,574,500 S-4A $0 (A & D)
4A
Treatment (S-4A) or Of-Site $4, 864, 600 S-4D
4D

Di sposal of Excavated Soils (S-4D)

Net Person
@ 5% Rat e
$36, 400
$511, 000
$638, 000

$2,570, 000 S
$4, 860, 000 S-



5A
5D

3A
3B

3A
3B

Parti al Excavation (S-5A)/ Soil

Vapor Extraction (S-5D)

No Further Action

Limited Action

Total Excavation - On-Site Storage
(R3A)/Of-Site Disposal of
Excavated Soils (R-3B)

Partial Excavation - On-Site Storage
(RR4A)/ O f-Site Disposal Excavated
Soi ls and Cappi ng (R-4B)

No Further Action

Limited Action

Chemical precipitaion, air stripping
and polishing with activated carbon-

infiltration through recharge basins.

Chemi cal precipitation and chem ca
oxi dation enhanced with W
photolysis - infiltration through
recharge basins

Chemi cal precipitation and carbon
adsorption - Infiltration through
rechar ge basins.

Air sparging, soil vapor extraction
and enhanced bi odegradati on

$1, 798, 600 S-5A

$39, 215
$76, 300
$3, 205, 630 R-3A
$33, 632, 850 R-3B

$2, 737,900 R-4A
$18, 210, 370 R-4B

$0

$59, 500

$2, 074, 500

$2, 264, 470

$2, 028, 200

$886, 000

(Chemical), *R = Soil (Radiological), *GWN= G oundwat er

<I MG SRC 0296285N>
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$70, 000( A&D)

$49, 500
$37, 950
$33, 600

$37, 354

$52, 100
$39, 500
$541, 950

$599, 450

$558, 000

$427, 000

$1, 930, 000 S-
$2, 890, 000 S

$78, 000
$769, 000
$3, 820, 000 R-
$34, 200, 000 R-

$3, 420, 000 R-
$18, 900, 000 R-

$40, 900

$667, 000

$6, 070, 000

$6, 670, 000

$6, 140, 000

$1, 062, 000
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EPA ID:
EPA Region:

BROOKHAVEN NATIONAL LABORATORY (USDOE)
UPTON, NY

NY 7890008975
02

Record of Decision (ROD):

ROD Date:
Operable Unit:
ROD ID:
Media:

Contaminant:

Abstract:

09/16/1999
01
EPA/541/R-99/082

Groundwater, Liquid Waste, Sediment, Soil, Surface Water
Metals, PCBs, Radioactive, VOC

Please note that the text in this document summarizes the Record of
Decision for the purposes of facilitating searching and retrieving key
text on the ROD. It is not the officially approved abstract drafted by
the EPA Regional offices. Once EPA Headquarters receives the
official abstract, thistext will be replaced.

The BNL site, formerly Camp Upton, was occupied by the U.S.
Army during World Wars | and |1. Between the wars, the site was
operated by the Civilian Conservation Corps. The site was
transferred to the Atomic Energy Commission in 1947, to the Energy
Research and Development Administration in 1975, and to DOE in
1977.

A brief history of each Area of Concern (AOC) within Operable Unit
4 (OU 4) is provided below:

AOC5- CENTRAL STEAM FACILITY (CSF)

The CSF supplies heating and cooling to all major Brookhaven
National Laboratory (BNL) facilities. It consists of a network of 21
aboveground receiving and mixing fuel tanks, which are connected
via aboveground and underground pipelines to the boiler building
(Building 610) located near the corner of Sixth Street and Cornell
Avenue.

AOC 5 has several subAOCs as described below:



1977 Oil/Solvent Spill:

On November 25, 1977, approximately 23,000 to 25,000 gallons of
waste oil and solvent were released from a ruptured pipe located
southeast of the CSF and west of North Sixth Street. The mixture
was composed of 60 percent Number 6 fuel oil and 40 percent
mineral spirits. The pipe ruptured when a nearby empty 5,000 gallon
underground storage tank (UST), which was enclosed in a concrete
structure, rose off its mount as a result of water accumulating
beneath the tank, shearing the connecting lines.

The spill, which covered an estimated 1.2 acres, was contained with
sand berms and free product was recovered with portable pumps. The
cleanup activities were coordinated with EPA and the steps taken
were considered at that time to be appropriate by EPA. The total
amount of the soil/solvent mixture that was recovered is unknown.

Former Leaching Pit:

The Leaching Pit was located approximately 100 feet south of the
southwest corner of Building 610. The pit was installed sometime in
the 1950s or 1960s to receive waste oil and washwater from
equipment cleaned inside Building 610. Further excavation revealed
that avitreoustile pipe led to a sand trap, and eventually to Building
610.

The Leaching Pit had an outside diameter of approximately 9 feet
and was about 11 feet deep. Its walls were constructed of concrete
cinder blocks, and the cover was a 12-inch thick concrete slab. The
cover was located approximately 1 foot below grade.

The Leaching Pit contained approximately 53 inches of athick,
black, tar material similar in appearance to Number 6 fuel oil.
Excavation proceeded by removing the oil-stained concrete blocks
and surrounding soil, in addition to the sand filter and piping
connecting the Leaching Pit to Building 610. The estimated
dimensions of the excavation were 20 feet deep by 20 feet in
diameter. Clean sand and soil were placed into the hole. The sail,
construction material and tarry residue excavated from the Leaching
Pit were classified as non-hazardous. Currently, an underground
propane tank is located at the excavation site. The excavation and
cleanup of the Leaching Pit was coordinated with the Interagency
Agreement (IAG) agencies and was performed with oversight by the
New Y ork State Department of Environmental Conservation

(NY SDEC) Region |11 Oil Spill Division.

Former Underground Gasoline Storage Tank:

In May 1990, an abandoned 550-gallon underground gasoline tank
was discovered under the asphalt on the west side of Building 610.
BNL records show that the tank was in operation from 1948 until
approximately 1963. Excavation and inspection of the tank revealed
severa large rusted-out holes. Soil from beneath the tank smelled of



petroleum. The contaminated soil was excavated until the organic
vapor content of the remaining soil was less than 50 ppm. The depth
and lateral extent of the excavation were not documented; however,
approximately 12 cubic yards of soil were excavated. The hole was
backfilled with clean soil under authorization from Suffolk County
Division of Health Services (SCDHS).

CSF Fuel Unloading Areas:

Fuel isunloaded at eight places around the storage tanks. The
unloading areas are approximately 4 square feet and are constructed
of pavement, bluestone, and concrete. The secondary containments
are concrete boxes. BNL has documented several small (1to 10
gallons) surface spills of fuel oil. On three separate occasions, in
1988, 1990, and 1993, surface spills of about 60 gallons of Number 6
fuel oil were reported.

CSF Underground Piping:

Four receiving tanks (1, 2, 3, and 4) are located to the west of
Building 610. The tanks have a combined capacity of 1.1 million
galons. The majority of the pipelines are aboveground, and have had
no history of leaking. However, there are three sections of piping
leading to Building 610 that are below ground. One sectionisa 12
inch diameter pipe that carries Number 6 fuel oil from Tank 3 to
Building 610, a distance of approximately 150 feet. Another section
of pipe carries Number 6 fuel oil from Tank 1 to Building 610. The
third section of underground piping connects Building 633 to both
Building 610 and Tank 1. There are no documented releases from the

pipes.

Drainage Area East of CSF:

In September 1977, atank truck was unloading fuel at a fuel-transfer
pipe station; apparently, the valve wasin the "closed" position. Asa
result, approximately 250 to 500 gallons of fuel were spilled. The
fuel, believed to be Number 6 "Bunker C ail," caused excessive back
pressure in the pipeline and ruptured it. The fuel spilled onto the
ground and entered an adjacent catch basin, with an outlet in the
woods east of Building 610. The oil reportedly flowed east aong a
small drainage ditch to a fence which marks the "Gamma Field." The
oil ponded in the low area, and subsequently was collected with
recovery pumps. A bulldozer was used to limit the spread of the ail.

AOC 6 - RECLAMATION FACILITY BUILDING 650 SUMP
AND SUMP OUTFALL AREA

The Reclamation Facility (Building 650) was constructed for
decontamination of radiologically contaminated clothing and heavy
equipment. As aresult, Building 650 was designed to perform wash



operations both outside and inside the building. These operations
date back to at least 1959, with the construction of USTs #650-1 and
-2,1n 1962 and Tanks 650-3 and -4 in 1972. The structural integrity
of the tanks had never been tested. At present, Building 650 is not
used as a decontamination facility, but is still used by BNL asa
laundry facility.

In the past, all soiled laundry from BNL was delivered to Building
650, where potentially radioactive laundry was segregated from
routine laundry. Contaminated laundry was cleaned with dedicated
equipment and the residual washwater remained in two 2,000 gallon
USTs (650#-1 and -2) until its radioactivity could be monitored.
These tanks were located on the north side of the building. The
contents of the tanks are classified as D-waste, defined by BNL as
waste with a gross beta concentration greater than 90 pico
Curies/milliliter (pCi/ml). The liquid waste was emptied from the
tanks about three times a year and taken to the Waste Concentration
Facility (WCF) by atank truck. Approximately six drums of sludge
were removed from the tanks in 1983.

Building 650 aso served as a decontamination facility for equipment
contaminated with radioactivity. Equipment was steam-cleaned on a
30 foot by 30 foot concrete pad behind the north side of the building.
This decontamination pad was in use by 1959, but the date of its
initial operation is not known. Contaminated water ran down into a
drum in the middle of a sloping pad, known as the Building 650
Sump. It was presumed that the effluent was piped into the sanitary
sewer system or into holding tanks. Rinse water that was deemed to
be excessively contaminated was supposed to be routed to two 2,000
galon USTs (#650-1 and -2), designated for D-waste. Typicaly,
however, the water was deemed clean enough to be routed to two
3,000 gallon USTs (#650-3 and -4), adjacent to Tanks 1 and 2, and
designed for F-waste containment. BNL defines F-waste as waste
with a gross beta concentration less than 90 pico Curies/milliliter
(pCi/ml). The contents of these tanks were emptied about twice a
year; the waste was discharged to the Sewage Treatment Plant (STP).
The laundry facility and the decontamination pad area are the only
known sources of D and F-waste delivered to the four tanks at
Building 650.

The USTs (#650-1,-2,-3, and -4) are included under AOC 12 and
were removed under Removal Action I1, the UST Removal Action,
during the summer of 1994.

Building 650 and the Sump Ouitfall Areawere identified during
aeria radiological surveysof BNL conducted in 1980, 1983, and
1990. Thus, Building 650 is also included as subAOC 16 under the
Aeria Radioactive Monitoring System Results and was inadvertently
included under OU 2/7. The investigations under OU 4 satisfy all
|AG activities for thisAOC.



In late 1969, five curies of tritium were accidentally released into the
sanitary sewer system, viathe Building 650 Sump. However, this
tritium was not detected at the STP. An investigation into the
incident revealed that the drainage pipe from the outdoor concrete
pad behind Building 650 led to a natural depression in awooded area
about 800 feet northeast of Building 650, rather than to either the
sanitary sewer system or to awaste holding tank, as had been
assumed. The practice of washing radioactive equipment on the
concrete pad was discontinued after the 1969 incident. The natural
wooded depression is referred to as the Building 650 Sump Outfall
Area; the area of radiological soil contamination is approximately 90
feet by 90 feet.

AOC 21 - SANITARY AND STORM SEWER LINES

The sanitary and storm sewer lines at BNL date back as far as 1917.
Major repairs were made in 1940. Additional modifications have
extended the sewer system to 31 miles. Many of the sewer and storm
lines are composed of vitrified clay tile pipe and have undoubtedly
developed cracks. In the region containing the 1977 Qil/Solvent Spill
and Leaching Pit, there are approximately 1,300 feet of sanitary
sewer line.

The sanitary sewer main (a 20 inch diameter tile line) transports
effluent to the STP located to the north of OU 4. Lines carrying
storm water in the vicinity of the CSF (south of Temple Place)
discharge into awooded area east of the CSF. The main 20 inch
sanitary sewer line divides into two lines approximately 80 feet south
of Tank 3. The 20 inch tile sewer line connects with Building 610,
passing beneath the valve house and pumping house and then
continues east along the south side of Building 610. A large 21 inch
diameter line, constructed of polyvinylchloride (PVC), runs east for
approximately 100 feet off the sewer main, and then continues to the
northeast, passing between the locations of the Former Leaching Pit
and the 1977 Oil/Solvent Spill. A third line, 6 inchesin diameter, is
connected to the main line at the point of division and serves
Building 529.

A single sewer line runs east-west between Cornell Avenue and
Building 650; it isan 8 inch line, constructed of tile. It connectsto
the 20 inch main east of the CSF near Building 528.

Storm water from Cornell Avenue and water from several outlets at
Building 650, as well as the Building 650 decontamination pad, are
directed to the Building 650 Sump Outfall area, viaa 15-inch line.
The structural integrity of the sanitary sewer lines is known to be
compromised by fractures and slippage along joints in portions of the
line beneath OU 4. To address the type and extent of damage, avideo
camera survey of the sanitary sewer main was made in 1988. The
structural integrity of the 15-inch diameter storm sewer line
connecting the Building 650 Sump to the Building 650 Sump Outfall



Areawas not known before the remedial investigation (RI) for OU 4.
Sub-AOC 24D - BASIN HO

Basin HO islocated approximately 250 feet northeast of the
Reclamation Building 650 Sump Outfall. Basin HO isthe largest of
five recharge basins at BNL, discharging to the water table aquifer
approximately 48 percent or 1,530,000 gallons daily of all of the
water that BNL uses for non-contact cooling and related purposes.
Basin HO actually is two adjacent basins constructed of native
material (sand and gravel) on 3.9 acres.

Since 1958, most of the water discharged to Basin HO,
approximately 1,374,000 gallons per day, is single-use, non-contact
cooling and process water from the Alternating Gradient Synchrotron
(AGS). Water from the High Flux Beam Reactor (HFBR) aso has
been discharged to Basin HO since 1978. The remainder of the water
(approximately 156,000 gallons per day) is multi-cycle blowdown
water from the HFBR's secondary cooling system. These discharges
are permitted by NY SDEC under BNL's State Pollutant Discharge
Elimination System (SPDES) permit.

Water used for cooling and related processes is derived from
process/potable supply wells for the entire operation of Basin HO.
Poly-electrolytes and dispersant is added to the AGS cooling and
process water to keep the ambient iron in solution. To control
corrosion and deposition of precipitant, water at the HFBR towers
was treated with inorganic polyphosphate (PO4) and benzotriazole
before 1982. Since then, the HFBR water has been treated with
mercaptobenzothiozene.

Environmental monitoring at Basin HO consisted of sampling the
surface water at the Basin HO Outfall 003 from 1985 to 1989. No
sediment, soil, or groundwater samples were ever collected in Basin
Ho before the RI for OU 4.

Enforcement Activities

In 1980, the BNL site was placed on NY SDEC's I nactive Hazardous
Waste Sites list. On December 21, 1989, the BNL site was included
on the EPA's National Priorities List (NPL). Subsequently, the EPA,
NY SDEC, and DOE entered into a Federa Facilities Agreement
(herein referred to as the IAG) that became effective in May 1992
(Administrative Docket Number: 11-CERCLA-FFA-00201). The
IAG identified AOCs that were grouped into the five OUs to be
evaluated for response actions at the BNL site. The |AG requires the
conduct of aRI/FSfor OU 4, pursuant to 42 U.S.C. 9601 €t. seq., to
meet Comprehensive Environmental Response, Compensation and
Liability Act (CERCLA) requirements. The IAG aso requiresthe
conduct of cleanup actions to address identified concerns. In
accordance with June 1994 DOE Secretarial policy on National
Environmental Policy Act (NEPA), this CERCLA document (ROD
3/25/96) incorporates NEPA values such as analysis of cumulative,



off-site and ecological impacts to the maximum extent practicable.
The IAG identified AOC 5, CSF, for aRI/FS and provided a
schedule for near-term work. A BNL Response Strategy Document
(RSD) was written pursuant to the IAG which grouped AOC 5 with
AOCs6, 15, 21, and 24-D and prioritized OU 4 as the first OU for
RI/FS.

Remediation at the BNL site will be conducted under CERCLA, as
amended by the Superfund Amendment and Reauthorization Act of
1986 (SARA), and the National Contingency Plan (NCP), 40 CFR
Part 300.

Following the issuance of the ROD for the last of the five OUs, the
necessity of afinal assessment from a site-wide perspective will be
determined to ensure that ongoing or planned remedial actions
identified in the ROD for the five OUs will provide a comprehensive
remedy for the BNL site which is protective of human health and the
environment.

Community Participation

A Community Relations Plan was finalized for the BNL sitein
September 1991. An Administrative Record, documenting the basis
for the selection of removal and remedial actions at the BNL site, has
been established and is maintained at the local libraries and at EPA's
Region || Administrative Records Room.

A public notice was published in "Newsday" and "Suffolk Life"
announcing the availability of the OU 4 FS/Proposed Remedial
Action Pland (PRAP) for review and comment. A 30-day public
comment period was held beginning November 22, 1995. A public
meetiing was held at BNL on December 6, 1995.Brookhaven
National Laboratory (BNL) isafederal facility owned by the
Department of Energy (DOE) and operated by the Associated
Universities, Inc. (AUI), anot-for-profit consortium of nine
universities. The mission of BNL isto provide exceptional research
facilities for training and research in the diverse fields of science, and
to meet the appropriate needs and interests of the educational,
governmental, and industrial research institutions. L ocated about 60
miles east of New Y ork City, BNL isin Upton, Suffolk County, New
Y ork, near the geographic center of Long Island.

The BNL property isan irregular polygon that is roughly square, and
each side is approximately 2.5 mileslong. The site consists of 5,321
acres. The developed portion includes the principal facilities located
near the center of the site, on relatively high ground. These facilities
are contained in an area of approximately 900 acres, 500 acres of
which were originally developed for Army use. The remaining 400
acres are occupied for the most part by various large research
machine facilities. Outlying facilities occupy approximately 550
acres and include an apartment area, biology field, Hazardous Waste
Management Area, Sewage Treatment Plant (STP), fire breaks, and



the Landfill Area.

The BNL site, formerly Camp Upton, was occupied by the United
States Army during World Wars | and |1. Between the wars, the
Civilian Conservation Corps operated the site. It was transferred to
the Atomic Energy Commission in 1947, to the Energy Research and
Development Administration in 1975, and to the Department of
Energy (DOE) in 1977.

In 1980 the BNL site was placed on New Y ork State's Department of
Environmental Conservation (NY SDEC) list of Inactive Hazardous
Waste Sites. In December 1989, the BNL site was included on the
Environmental Protection Agency's (EPA's) National Priorities List
because of soil and groundwater contamination that resulted from
BNL's past operations. Subsequently,the EPA, NY SDEC, and DOE
entered into a Federal Facilities Agreement to coordinate cleanup
activities.

The aguifer beneath BNL is comprised of three water bearing units.
These three water-bearing units are designated as a " sole source
aquifer" by the EPA and serve as the primary drinking water source
for Nassau and Suffolk Counties.

To alow effective management of the BNL site, the 29 Areas of
Concern (AOCs) have been divided into six Operable Units (OUs).

OuU1l:

Operable Unit (OU) 1:

OUl isarelatively undevel oped 950-acre area in the southeastern
part of the site. It includes historical waste handling areas, such as
the Former and Current Landfills (Areas of Concern (AOCs) 2 and
3), and the Former Hazardous Waste Management Facility (AOC1).
It also includes the Ash Pit (AOC 2F) and two recharge basins
(AOCs 24E and 24F). OU1 contains six areas covered by accelerated
removal actions: the Current and Former Landfills, Chemical/Animal
Pits and Glass Holes, the Interim Landfill, the Slit Trench and
Groundwater.

A Record of Decision (ROD) addressing OU1 was completed in
September 1999.

ou2/:

OU2/7 consists of several AOCs located in the developed central
portion of the site. It includes contaminated soils and out-of-service
underground storage tanks and pipelines proposed for removal at the
Waste Concentration Facility (AOC 10), aong with various isolated
areas of contaminated surface soils (AOC 16, 17, 18). It also includes
the BLIP facility (AOC16K).

OuUs:
OU3 contains the south central and developed portions of the site.



This operable unit contains most of the site's contaminated
groundwater.

OuU 4.

OU4 islocated on the east-central edge of the developed portion of
the site. OU 4 encompasses the Central Steam Facility (CSF),
otherwise known as AOC 5, Reclamation Facility Building 650
Sump and Reclamation Facility Building 650 Sump Outfall (AOC 6),
Leaking Sewer Lines (AOC 21), and Recharge Basin HO (AOC
24-D). The CSF islocated between North Sixth Street, Seventh
Road, Brookhaven Avenue, and Cornell Street, and consists of
approximately 13 acres, divided equally between devel oped and
undeveloped land. The Building 650 Sump is approximately 100 feet
north of Cornell Avenue. The Building 650 Sump Outfall islocated
approximately 800 feet northeast of Building 650 and consists of a
natural depression, approximately 90 feet x 90 feet, bounded by dirt
roads. The leaking sewer lines are located south of Building 610;
Recharge Basin HO is located approximately 250 feet to the
northeast of the Building 650 Sump Outfall area. A ROD addressing
OU4 was completed in March 1996.

OUS:
OUS5 islocated in the northeast portion of the site and includes the
Sewage Treatment Plant (AOC 4) and releases to the Peconic River.

Ou6:

OU6 islocated on the southeastern edge of the site. It isalargely
wooded area which contains various agricultural research fields and
human made experimental basins (AOCS8). No contaminated soils of
concern have been found in this operable unit, however,
contaminated sediments in two of the human made basins pose an
ecological risk to the Tiger Salamander. Ethylene dibromide, a
pesticide, has been found in groundwater south of BNL's southern
boundary.



Remedy:

The selected remedy involves excavation and off-site disposal of
soils above cleanup goals, institutional controls and long-term
monitoring. Mg or components of the remedy are discussed below.

Radiologically and chemically contaminated soils and sediments
above the cleanup goals will be excavated from Areas of Concern
(AOCs9) 1, 6, 10, 16, 17 and 18. Wetlands at the former hazardous
waste management facility (AOC 1) will be reconstructed. Soils and
sediments will be disposed of off-site at a permitted facility. Post
remediation sampling and dose assessments will also be performed
to ensure that the cleanup goals are met.

Out-of -service underground storage tanks and associated piping, the
D Tanks pad area at the Waste Construction Facility (AOC 10), and
out-of -service equipment and facilities at the former hazardous waste
management facility (AOC 1) will be removed. Disposal options will
be determined during design and will be in compliance with federal
and state requirements.

Post remediation monitoring and institutional controls of residual
contamination will also be performed in accordance with a

L ong-term Monitoring and Maintenance Plan. This Plan will ensure
that land uses remain protective of public health and the
environment.

A 12 inch soil cap will beinstalled at the Ash Pit (AOC 2F) to
address metal contamination. Institutional controls, monitoring and
maintenance of the soil cap will occur to limit access to the site and
prevent erosion to the soil cap. Recreational and residential uses will
be prohibited.

Chemically contaminated sediments from the two eastern basins at
the Upland Recharge/Meadow Marsh Area (AOC 8) which serve as
breeding grounds for the Tiger Salamander will be excavated,
processed if needed to meet disposal facility waste acceptance
criteriaand disposed of off-site. The excavated wetland areas will be
reconstructed. Ecological monitoring will aso be performed.

Operation and monitoring of Recharge Basin HS and the Weaver
Drive Recharge Basin HW (AOCs 24E and 24F) will continuein
accordance with Brookhaven National Lab's State Pollutant
Discharge Elimination System (SPDES) permit. A Tiger Salamander
Habitat Management Plan will detail the routine maintenance
required at the basins to reduce impacts to the Tiger Salamander.
Annual monitoring of surface water and sediments will be conducted
at the Wooded Wetland to ensure that the cap at the Current Landfil



Text:

remains effective in preventing leachate from contaminating this
wetland area.

In addition, several removal actions that have either been completed
or are ongoing are being selected as final remedies.

Geomembrane caps were placed on the Current Landfill (AOC 3),
Former Landfill (AOC 2A), Interim Landfill (AOC 2D) and Slit
Trench (AOC 2E). Inspections, monitoring and maintenance are
underway in accordance with approved Operations and Maintenance
Manuals. Institutional controls will also be maintained to prevent
activities that may compromise the geomembrane caps.

One drum of soil containing cesium-137 above cleanup goals from
the National Weather Service soil stockpile (AOC 16S) was
segregated and will be disposed of off-site. The remaining soil was
used as grading material for the Former Landfill cap.

Buried chemical and radiological wastes and soils above cleanup
goals were excavated from the Chemical/Animal Pits (AOC 2B) and
Glass Holes (AOC 2C). Soil samples collected at each pit location
demonstrated that cleanup goals were met. Off-site disposal of the
excavated materialsis underway.

A pump-and-treat system was installed at Brookhaven National Lab's
southern boundary to treat on-site Volatile Organic Compoundsin
the groundwater from the Current Landfill (AOC 3) and the former
hazardous waste management facility (AOC 1). In addition,
institutional controls will be maintained to prevent the installation of
drinking water wells into contaminated groundwater and to prevent
the installation of supply or other pumping wells that may mobilize
remaining contaminants or otherwise interfere with the cleanup.

Estimated Capital Cost: $50,461,000
Estimated Annual O& M Costs: Not Provided
Estimated Present Worth Costs: Not Provided

Full-text ROD document follows on next page.
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|. DECLARATION OF THE RECORD OF DECISION

SITE NAME AND LOCATION

BROOKHAVEN NATIONAL LABORATORY
OPERABLE UNIT |
AND RADIOLOGICALLY CONTAMINATED SOILS
(INCLUDING AREAS OF CONCERN 6, 8, 10, 16, 17, and 18)

BROOKHAVEN NATIONAL LABORATORY
UPTON, NEW YORK 11973

STATEMENT OF BASISAND PURPOSE

This decision document presentsthe selected remedial actionsfor Operable Unit |, other Areas of Concern
(AOCs) with radiologically contaminated soils and wetland areas with contaminated sediments at the Brookhaven
National Laboratory (BNL) site in Upton, New Y ork. It also serves as documentation for the final remedy for
removal actions that either have been completed or are ongoing.

These remedial actions were selected in accordance with the Comprehensive Environmental Response,
Compensation and Liability Act (CERCLA) as amended by the Superfund Amendments and Reauthorization Act
of 1986 (hereinafter jointly referred to as CERCLA), and is consistent with the National Oil and Hazardous
Substances Pollution Contingency Plan (National Contingency Plan), to the extent practicable. This decision is
based on the Administrative Record for the BNL site. The State of New Y ork concurs with the selected remedial
actions.

ASSESSMENT OF THE SITE

Actual or potentia releases of hazardous substances including chemical and radioactive materials from
these areas may present a threat to public health, welfare, or the environment if they are not addressed by
implementing the response actions selected in this Record of Decision.

DESCRIPTION OF THE SELECTED REMEDIES

Operable Unit | is one of the six Operable Units at the BNL site. Operable Unit | includes areas (AOCs
1,2,3, 24E and 24F) where waste was historically managed or disposed of at the site. The main remaining problem
isradiologically contaminated soils and sediment. Remedies for other Operable Units are, or will be, selected in
other Records of Decisions. ThisRecord of Decision documents remedieswhich are consistent with the overall site
cleanup strategy. Remedies have been identified for areas containing radiologically contaminated soils and
sediments, and several other minor Areasof Concern. Removal actionsfor some Areasof Concern in Operable Unit
| weretaken to stabilize environmental problemsand accelerate cleanup. Theseremoval actionsare adopted asfina
actions. The Record of Decision includes a description of principal contaminants and their representative risks.
Cleanup goals have been established to meet regulatory standards and risk based objectives based on current and
future land uses, and are included in this Record of Decision. The costs for each remedy have been estimated and
are also included in this Record of Decision.

T:\OU 1 ROD\ou 1 roda.wpd 6/22/99 [



The major components of the selected remedies are:

Excavation and off-site disposal of radioiogically and chemically contaminated soils and sediments above
the selected cleanup goals at AOCs 1, 6, 10, 16, 17 and 18. This is Alternative 4 for radiologically
contaminated soils. Wetlands at the Former Hazardous Waste Management Facility (AOC 1) will be
reconstructed. An As-Low-As-Reasonably-Achievable (ALARA) analysiswill be performed during the
remedial designto identify cost effective measuresfor further inducing exposureto residual contamination
below cleanup goals. Techniques which minimize waste volumes or further stabilize wastes to meet
disposal facility waste acceptance criteriamay aso be identified during remedial design. Post remediation
sampling and dose assessments will be performed to ensure that cleanup goals are met for any remaining
contaminants.

Removal of out-of-service facilities, tanks, piping and equipment from the Former Hazardous Waste
Management Facility (AOC 1) and the Waste Concentration Facility (AOC 10).

Installation of a soil cap in accordance with EPA guidance for lead contaminated soil to address metal
contamination at the Ash Pit (AOC 2F). Thisis Alternative 2 for the Ash Fit.

Excavation and off-site disposal of chemically contaminated sediments from the two eastern basins at the
Upland Recharge/lMeadow Marsh Area (AOC 8). The excavated wetland areas will be reconstructed and
ecological monitoring will be performed. Thisis Alternative 3 for the Upland Recharge/M eadow Marsh
area

Continued operation and monitoring of Recharge Basin HS and the Weaver Drive Recharge Basin HW
(AOCs 24 E and 24F) in accordance with BNL's State Pollutant Discharge Elimination System (SPDES)
permit. A Tiger Salamander Habitat Management Plan will detail the routine maintenance required at the
basinsto reduceimpactsto the Tiger Salamanders. Annual monitoring of surface water and sedimentswill
be conducted at the Wooded Wetland.

Long-term institutional controls and monitoring will occur to ensure that planned uses are protective of
public health. In addition, any sale or transfer of BNL property will meet the requirements of 120(h) of
CERCLA to ensure that future users are not exposed to unacceptable levels of contamination.

In addition, several removal actions that either have been completed or are ongoing are being selected

asfinal remedies. Each was selected in an Action Memorandum and subject to public participation.

The Current Landfill (AOC3), Former Landfill (AOC 2A), Interim Landfill (AOC 2D) and Slit Trench
(AOC 2E) were capped in accordancewith New Y ork Stateregulations. I nstitutional controls, inspections,
monitoring and maintenance are underway.

Buried chemica and radiological wastes and soils above cleanup goals were excavated from the
Chemical/Animal Pits (AOC 2B) and GlassHoles (AOC 2C). Off-site disposal of the excavated materials
is underway.

A pump-and-treat system wasinstalled at BNL's southern boundary to treat Vol atile Organic Compounds
inthe groundwater from the Current Landfill and the Former Hazardous Waste Management Facility. This
system became operational in December 1996 and will continue until performance objectives are met.
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Groundwater contamination associated with the Former Landfill Area (AOC 2) and off-site groundwater
associated with other Operable Unit | AOCs will be addressed in the Operable Unit 111 Record of Decision. An
evaluation of remedial aternatives for contaminated soil and groundwater associated with the Brookhaven Linear
Accelerator Isotope Producer (BLIP) facility (AOC 16K) is underway. The final remedy for this AOC will be
documented in a subsequent Record of Decision.

DECLARATION

The selected remedies are protective of human health and the environment, comply with federal and state
requirementsthat are legally applicable or relevant and appropriate to the remedial action, and are cost-effective.
These remedies use permanent solutions and alternative treatment technol ogies to the maximum extent practical
for this site. However, because treatment of the principa threats of the site associated with radiologically
contaminated soilswas not found to be practical, these remediesdo not satisfy the statutory preferencefor treatment
asaprincipa eement.

Since these remedies will result in hazardous substances remaining on-site above health-based levels for
unrestricted use, areview will be conducted every five years after the commencement of remedial action to ensure
that the remedies continue to provide adequate protection of human health and the environment.

/y{b’vﬂhb/b\/"— 7/l

George J. Malosh / Date
Manager, Brookhaven Group
U.S. Department of Energy

M/M ¥-r2-79

Robert P. Gordon Date
Contracting Officer, Brookhaven Group
U.S. Department of Energy

e §- /(-5

Jeanne Fox Date
Regional gion 2
U.S. Environmental Protection Agency
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Il. DECISION SUMMARY

1 SITENAME, LOCATION, AND DESCRIPTION

BrookhavenNational Laboratory (BNL) isafederal facility owned by the U.S. Department of
Energy (DOE). BNL-conducts research in physical, biomedical-and environmental-sciences, and
energy technologies.

BNL islocated in Upton, Suffolk County, New Y ork, about 60 miles east of New Y ork City,
near the geographic center of Long Island (Figure 1). The following are the distances to neighboring
communitiesfrom BNL: Patchogue 10 miles west-southwest, Bellport 8 miles southwest; Center
Moriches7 miles southeast; Riverhead, 13 miles east; Wading River, 7 miles north-northeast; and,
Port Jefferson, 11 miles northwest.

TheBNL property, consisting of 5,320 acres, isanirregular polygon, each side approximately
2.5 mileslong. The developed portion includes the principal facilities |ocated near the center of the
site, on relatively high ground. Thesdacilities arein an area of approximately 900 acres, 500 acres
of which were originally devel oped for the Army'suse. The remaining 400 acres are occupied, for the
most part, by various large research machine facilities. Outlying facilities occupy approximately 550
acres and include an apartment area, Biology Field, Hazardous Waste Management Area, Sewage
Treatment Plant, fire breaks, and the Landfill Area. The terrain is gently rolling, with elevations
varying between 40 to 120 feet above sea level. The land lies on the western rim of the shallow
Peconic River watershed, with atributary of theriver rising in marshy areasin the northern section
of the tract.

The sole-source aquifer beneath BNL encompasses three water-bearing units: the glacial
moraineand outwash deposits, the Magothy Formation, and the LIoyd Sand Member of the Raritan
Formation. These units are hydraulically connected and make up a single zone of saturation with
varyingphysical properties extending from adepth of 45-to 1,500-feet bel ow the land surface. These
three water-bearing units are designated as a "sole-source aquifer" by the U.S. Environmental
Protection Agency (EPA), and serve asthe primary source of drinking water for Nassau and Suffolk
Counties.

To effectively manage remediation of the BNL site, 29 Areas of Concern (AOCs) were
identifiedand divided into discrete groups called Operable Units (OUs), and Removal Action Areas
of Concern. The BNL siteisdivided into six Operable Units (Table 1).

This Record of Decision addresses OU | and areas of concern 6, 8, 10, 16, 17, and 18 as
shownin Figures 2 through 5. These areas contain radiologically contaminated soils; an ash pit, the
RechargeBasin HSand the Weaver Drive Recharge Basin HW, the Upland Recharge/M eadow Marsh
and the Wooded Wetland, and areas of concern that have been, or are being addressed as removal
actions.

T:\OU 1 ROD\ou 1 rodawpd 6/22/99 1



2. SITEHISTORY AND ENFORCEMENT ACTIONS

The BNL site, formerly Camp Upton, was occupied by the U.S. Army during World Wars| and I1.
Betweenthe wars, the site was operated by the Civilian Conservation Corps. It was transferred to the Atomic
Energy Commission in 1947,to the Energy Research and Development Administration in 1975, and to DOE
in 1977.

In 1980, the BNL site was placed on New Y ork State's Department of Environmental Conservation
(NY SDEC) list of Inactive Hazardous Waste Sites. On December 21, 1989, the BNL site was included on
EPA's National Priorities List because of soil and groundwater contamination that resulted from BNL's past
operations. Subsequently, the EPA, NY SDEC, and DOE entered into a Federal Facilities Agreement (herein
referred to as the IAG) that became effective in May, 1992 (Administrative Docket Number:
I1-CERCLA-FFA-00201) to coordinate cleanup activities. The IAG identified areas of concern that were
subsequently grouped into Operable Unitsto be evaluated for response actions. The IAG requires aremedial
investigation/feasibilitystudy for OU 1, pursuant to 42 U.S.C. 9601 et. seg., to meet CERCLA requirements.
ThelAG also requires cleanup actionsto address the identified concerns. Cleanup actions at the BNL site will
be conducted pursuant to CERCLA, 40 CFR Part 300.

BNL 'sResponse Strategy Document (SAIC, 1992) grouped the identified areas of concern into seven
OperableUnits. Several Operable Unitswere subsequently combined. Remedial investigations (CDM Federal
1996a; 1T 1999) and risk assessments were conducted to eval uate the nature and extent of contamination, and
the potential risks associated with the areas of concern addressed in this Record of Decision. A Feasihility
Study (CDM Federal 1999) was prepared to evaluate the alternatives for remediating the radiologically
contaminated soils and other areas of concern addressed in this Record of Decision. In addition, several
accel erated cleanup actions were taken as discussed in Section 2.3, and an interim action was taken at the
Building 650 Sump Outfall Area. The Sump Outfall Areawas fenced off to prevent unnecessary access.

2.1 Radiological Contaminated Soil Sites

There are several areas throughout the BNL site where the soil has become contaminated with
radionuclides from past waste handling operations, spills, or inadvertent use of contaminated soils for
landscaping (Figure 4). The majority of the radioactively contaminated soils are located at the former
Hazardous Waste Management Facility. These areas are discussed in Table 2.

2.2 Other Areasof Concern
There are five other areas of concern that are being addressed by this Record of Decision. They are
the Upland Recharge/M eadow Marsh Area, Recharge Basin HS and the Weaver Drive Recharge Basin HW

and Weaver Drive Recharge Basin, Ash Pit, and the Wooded Wetland. A discussion of these areasis presented
in Table 2.
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2.3 Removal Actions

DOE determined that accelerated cleanup actions, called removal actions, were required for
several areas of concern. The potential removal actions were evaluated in Engineering Evaluation/Cost
Analysis Reports that were prepared pursuant to CERCLA (CDM, 1995a; CDM, 1995b; and CDM,
1997a). These reports were made available for public review and were approved by the regulatory
agencies. Theremoval actions selected, after considering public comments, were documented in Action
Memoranda (BNL, 1994; BNL, 1996; BNL, 1997).

Several landfill areas of concern were capped to prevent the migration of contaminations. A
geomembranecap, constructed pursuant to 6 NY CRR Part 360, was placed over the Current Landfill,
Former Landfill, Slit Trench and Interim Landfill. Construction of the cap was completed in November,
1995 at the Current Landfill; in October, 1996 at the Former Landfill and Slit Trench; and in November
1997 at the Interim Landfill. Details are documented in the construction certification reports (CDM,
1996b; Weston, 1997; and Grosser, 1997). The National Weather Service's soil stockpile was used asfill
on the Former Landfill before placement of the cap. A 55-gallon drum containing soil with levels of
radionuclides greater than cleanup levelsis stored at the former HWMF awaiting off-site disposal.

Contaminatedsoil, debris, animal remains, |aboratory equipment, and intact chemical bottleswere
excavatedand segregated for treatment and/or disposal from the Chemical/AnimalsPitsand GlassHoles.
Soil samples were taken at each pit to ensure that all hazardous materials were removed and cleanup
levels were met.

Several actions are being taken to address groundwater contamination resulting from waste-
disposal activitiesat theformer HWMF and the Current Landfill. A groundwater pump- and-treat system
was installed in December 1996 at BNL's southern boundary to extract and treat on-site groundwater
contaminated with Volatile Organic Compounds (VOCs) downgradient of
OU | source areas. The groundwater isrecharged upgradient into arecharge basin. Groundwater inthis
areais being monitored. Institutional controls will prevent supply wells or other pumping wells being
installed that may mobilize remaining contaminants or otherwise interfere with the remedial actions.
Groundwater contamination associated with the Former Landfill, and contaminated groundwater that has
migrated off-site will be addressed in the remedies for Operable Unit I11.

Theseremoval actions are being adopted as final actionsin this Record of Decision. They will be
monitored and maintained.

3. HIGHLIGHTSOF COMMUNITY PARTICIPATION

A Community Relations Plan was finalized for the BNL site in September, 1991. In accordance
with this plan and CERCLA Sections 113 (k) (2)(B)(I-v) and 117, the community relations program
focused on public information and involvement. A variety of activities provide information and seek
publicparticipation, including, astakeholders mailing list, community meetings, availability sessions, site
tours, workshops, and fact sheets. An Administrative Record was established, documenting the basisfor
selecting the removal and remedial actions at the BNL site, and it is maintained at the local
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libraries listed below. These libraries also maintain current site-reports, press releases, and fact sheets.

Longwood Public Library
800 Middle Country Road
Middlelsland, NY 11953

Mastics-Moriches-Shirley Community Library
301 William Floyd Parkway
Shirley, NY 11967

Brookhaven National Laboratory
Research Library

Bldg. 477A

Upton, NY 11973

The AdministrativeRecord also is kept at EPA’'s Region |1 Administrative Records Room, 290
Broadway New York, NY, 10007-1866.

Consistent with CERCLA guidance and state requirements, community involvement and
participation was solicited for al significant documents and decisions associated with this Record of
Decision. Thefinal scope of work, thework plan, quality assurance plan, the engineering eval uation/cost
analysisdocuments for the removal actions, risk-assessment documents, remedial investigation reports,
the proposed plan, and the feasibility study were made available for public review.

The latest community involvement activities included the review of the OU | Feasibility Study
(CDM, 19994) and Proposed Plan (BNL, 1999). In April 1999, apublic notice was published in Newsday
and Suffolk Life announcing the availability for review and comment dthe OU | Feasibility Study and
Proposed Plan, dates of information sessions, and apublic meeting date. A Press Rel ease also wasissued.
Public comment began April 1, 1999 and ended on April 30,1999. A mailing was sent to the Community
Involvementmailing list (2300 homes) which included afact sheet on the Feasibility Study and Proposed
Plan and a copy of the public notice. Information sessions were held on April 13, 1999 and April 14,
1999, and a public meeting was held onApril 22, 1999. An article about OU | was published in BNL’s
guarterly newsletter cleanupdate in December, 1999, and an article was published in the Brookhaven
Bulletinin April 1999. Display advertisementslisting the dates of the public comment period, information
sessions, and the public meeting were placed in Suffolk Life and Newsday.

4. SCOPE AND ROLE OF OPERABLE UNIT AND RESPONSE ACTION
To adequately evaluate existing and potential environmental problems at BNL, the 29 areas of
concern were grouped into six OperabldJnits. The scope of these Operable Unitsisshownin Table 1.

The Operable Unitswere established under the Response Strategy Document (SAIC, 1992) based on six
criteria: (1) relative proximity of the areas of concern, (2) similar problems, (3) similar
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phases of action or sets of actions, (4) simultaneous actions, (5) absence of interference with future
actions, and (6) similar geology and hydrology.

ThisRecord of Decision selects remedial actionsfor OU | and areas of concern 6, 8, 10, 16, 17,
and 18. Radiologicaly contaminated soil is the principal threat addressed. The majority of the
radiologically contaminated, soil containing the highest contaminant levels is located at the former
HWMF. Radiologically contaminated soil poses a risk to human health and ecological receptors from
exposureto waste-site contaminants and from the potential for contaminantsto migrateto surface water,
wetlands, and groundwater.

The Upland Recharge/M eadow Marsh Arearequires action to address the potential threat to the
Tiger Salamander from chemical contaminants(i.e. metals) intheseareas. The Tiger Salamander isaNew
York State endangered species. The Wooded Wetland will be monitored to assure that remnant
contaminants from the Current Landfill will not contaminate the wetland. The principal threat at the Ash
Pit is human exposure to lead in soil.

The completed and ongoing removal actions address on-site Volatile Organic Compounds in
groundwater and buried wastes in landfills. Groundwater contamination associated with the Former
Landfill Area (AOC 2) and off-site groundwater associated with other Operable Unit | AOCs will be
addressed in the Operable Unit |11 Record of Decision.

Conducting this remedial action under OU | is part of BNL's overall response strategy and is
expected to be consistent with any planned future actions and actions taken at the other Operable Units,
which are at different phases of the CERCLA process.

5. SUMMARY OF SITE CHARACTERISTICS

The following sections summarize the site characteristics of the various areas of concern
addressed by this Record of Decision. Variousinvestigations were undertaken to evaluate the nature and
extent of contamination. A combination of investigation approacheswere utilized including (1) radiation
surveys, (2) soil-vapor surveys, (3) soil borings/soil sampling, (4) monitoring well installation and
groundwater sampling, (5) groundwater modeling, (6) sediment/surface water sampling, and (9)
geophysical investigations. The areas investigated were the landfills, Ash Pit, Chemical/Animal Pitsand
Glass Holes, the former Hazardous Waste Management Facility, the Waste Concentration Facility,
Reclamation Facility and other areas of concern. Information on the site’'s characteristics also was
obtained through implementing of the various removal actions.

5.1 Radiologically Contaminated Soils
Theformer Hazardous Waste M anagement Facility Areaof Concern containsthe maority of the

radioactively contaminated soil. The soil became contaminated with radionuclides and mercury due to
several spills of hazardous and radioactive materials during operations at the facility. The
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predominant radionuclide found is cesium-137, which emits beta- and gamma-radiation, and is the
primary source of risk from direct exposure. Strontium-90, which emits betaradiation, also is

present. Both radionuclides are relatively short-lived, with half-lives of' 30-and 28-years, respectively.
The maximum levels detected during remedial investigations was 810,000 picocuries per gram
(pCi/g) for cesium- 137, and 1,300 pCi/g for strontium-90.

Most of the contamination in this areais at, or near, the surface, although in some locations it
extends to 12 feet below the surface. Approximately 35,000 cubic yards of contaminated soil is
anticipated to require remediation at the former Hazardous Waste Management Facility out of atotal
of' 39,500 cubic yards for all radiologically contaminated sites. Figure 6 illustrates the principal areas
of surface contamination, and relative concentrations within the facility, based on radiation surveys
and surface-soil sampling. There is no significant widespread chemical contamination of soil within
the former Hazardous Waste Management Facility, except for isolated locations where low
concentrations of mercury of 184 mg/kg (maximum concentration), lead (maximum concentration
of 429 mg/kg) and other metals were detected. Mercury and lead are the only chemical constituents
present that require remedial action.

Radiological contaminated surface soils also were found at several locations throughout the site
(AOC 16, 17, and 18). The contamination resulted from the use, handling, and storage of activated
materials or the use of slightly contaminated landscaping soil. Soils contaminated with low levels of
radionuclides from the former Hazardous Waste Management Facility were inadvertently used as
landscaping material outside several buildings. The dominant radionuclide found in these locations is
cesium- 137, with a maximum concentration of 348 pCi/g at AOC 16E (near building 490). One area
(AOC 16 S.3) contained elevated lead at 2,310 mg/kg.

Thesoils at the Waste Concentration Facility became contaminated with radionuclides asaresult
of leaksfrom atank. The primary contaminants are cesium-137, with amaximum concentration of 1,486
pCi/gand strontium-90 with amaximum concentration of 454 pCi/g. Radionuclideswere detected in sail
samplesto a depth of 12 feet. There are no chemical constituents present that require remedial action.
Inadditionto soils, the Waste Concentration Facility includesliquid-wastetransport linesand an enclosed
concretevault. The above-ground D’tanks have been removed in a separate removal action. However,
six underground tanks containing radioactive sludge remain.

The Reclamation Facility (Building 650) was used to decontaminate radiological- contaminated
clothingand equipment. Soils near thisfacility and the sump-outfall areahave become contaminated from
the activities conducted at this facility. Several radionuclides exceed the soil cleanup goals. Table 2
identifies the primary contaminants of concern and the maximum concentrations.

5.2 Other Areas of Concern

The Ash Pit, which received ash and slag from a solid-waste incinerator, contains lead above
cleanupgoals. Radionuclideswere detected at background levels. The Upland Recharge/M eadow Marsh
Area contains low levels of pesticides and metals. The Recharge Basin HS and the Weaver Drive
Recharge Basin HW that receive stormwater effluent operate in accordance with a New Y ork
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State Pollution Discharge Elimination System permit. No contaminants were found at levels that would
impact public health; however, Tiger Salamanders, aNew Y ork endangered species, have been found in
both basins. The Wooded Wetland received drainage from the Current Landfill containing metal s below
levels of -concern for human health.

5.3 Removal Actions

Groundwater beneath the Current Landfill and the former HWMF is contaminated with
radionuclides,V ol atile Organic Compounds, and metal sabove maximum contaminant levels(MCLSs). The
currently operating pump and treat system described in Section 2 is removing the Volatile Organic
Compounds. The portion of the plume thathas moved off-site will be addressed in the OU 111 Record
of Decision.

The contaminants of concern that were dealt with by cappinghe Current and Former Landfills
are identified in the Landfills Engineering Evauation/Cost Analysis Report (CDM, 1995a). The
Chemical/AnimalPits and Glass Holes, which were excavated in 1997, contained buried wastes and low
levelsof solvents, metals, and radionuclides that required remediation. These areas are summarized in
Table 2.

6. SUMMARY OF SITE RISKS

Therisks associated with the Chemical/Animal Pits and Glass Holes were considered through
EngineeringEvaluation/Cost Analysis process. Risk assessments are not given for the landfill removal
actions which are presumptive remedies. Risk assessments were conducted for several areas of
radiologically contaminated soils, groundwater and other areas of concern.

A four-step process was used for assessing site-related human-health risks within a reasonable
maximum exposure scenario:

I Hazard Identification - identifies the contaminants of concern based upon factors such
astoxicity, frequency of occurrence, and concentration.

Exposure Assessment - estimates the magnitude of actual and potential human exposures,
the frequency and duration of these exposures, and the exposure pathways (e.g., externa
exposure from gamma radiation of contaminated soil, ingestion of contaminated well
water).

Toxicity Assessment - determines the types of adverse health effects associated with
exposures, and the relationship between the magnitude of exposure (dose) and severity
of adverse effects (response).

Risk Characterization - summarizes and combines outputs of the exposure-and toxicity-
assessments to quantify site-related risks.
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Human health risks were evaluated for exposures to radiological and chemical contaminants of
concern. The chemical Risk Assessment addressed the risk of cancer and non-carcinogenic toxicity. The
healthrisk of concern from radionuclidesis cancer. Current federal guidelines for acceptable exposures
are: 1) anindividual lifetime excess carcinogenic risk in the range of aone-in-ten-thousand (1 x %) to
one in-amillion (1 x 10°, and 2) a maximum health Hazard Index equa to 1.0, which reflects
non-carcinogeniceffects. A Hazard Index greater than 1.0 indicates a potential for non-carcinocenic
health effects. For radiological risks, EPA’s guidance of 15 mrem/yr exposure is consistent with the
acceptable risks range (EPA, 1997).

6.1 Human Health Risks
6.1.1 Identification of Contaminants of Concern

Chemicals of potential concern were selected based on procedures specified in EPA's Risk
Assessment Guidancefor Superfund, Part A (EPA, 1989). Contaminantseval uated in the risk assessment
exceeded screening levels based on their degree of toxicity, concentration, frequency of detection,
chemical properties important to potential release, transport, and exposure, and significant exposure
routes. Table 2 identifies the primary contaminants of concern.

6.1.2 Assessment of Exposure

Presentand potential future-usescenarioswerequantitatively evaluated for thefollowing receptor
populations:

* Present Area Residents (chemical and radiological exposure to trespassers)
* Present and Future Open Space (radiological)

* Future Residents (radionuclides and chemicals)

» Present and Future Industrial Workers (radionuclides and chemicals)

» Future Construction Workers (radionuclides and chemicals).

The areas evaluated included:

* Former HWMF (chemicals)

* Building 650 Sump Outfall (radionuclides)

* Ash Pit (radionuclides and chemicals)

* Recharge Basin HS and theWeaver Drive Recharge Basin HW (radionuclides and
chemicals)

» Upland Recharge/Meadow Marsh (radionuclides and chemicals)
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Theenvironmental mediaevaluated intherisk assessment, as applicableto specific areas, land use
scenarios and exposure pathways included:

» Surface soil

e Subsurface sail
e Groundwater

» Surface Water
e Sediment

6.1.3 Assessment of Toxicity

Thetoxicity assessment consisted of examining thetoxicological propertiesof selected chemicals
of potential concern using the most current data on human-health effects. Many of the chemical
carcinogenic slope-factors and reference doses used were obtained from EPA's Integrated Risk
Information System data base. Those not available in that data base were obtained from EPA’s second
most current source of toxicity information,Health Effects Assessment Summary Tables. Radiological
slope-factorsdevel oped by EPA were used to assessradiological risks. The potential health hazardsfrom
exposure to non-carcinogens was determined by comparing the estimated chronic or subchronic daily
intake of achemical with therisk reference dose. When toxicity values were not available for a specific
chemical, its effects were qualified. Uncertainties in the toxicity data were evaluated.

6.1.4 Characterization of Chemical Risks

For carcinogenic chemical contaminants, only groundwater presented an unacceptable risk.
For the OU 1/VI ethylene dibromide (EDB) plume, future residential carcinogenic risks were 2.7 x10
(2.7 in 10,000) for adults and 1.6 x 10** for children for groundwater ingestiorand were largely dueto
ethylene dibromide. The 30-year combined risk for adults and children was 4.3 x 10. For the former
HWMF/Current Landfill Plume, the 30-year combined risk for adults and children for future residential
ingestion was 1.6 x 10 The principal risk drivers for this plume were ethylene dibromide, 1,1
-dichloroethylene, vinyl chloride, arsenic and beryllium.

For non-carcinogenic chemical contaminant$n groundwater, hazard index values for adult and
child ingestion of groundwater from the former HWMF/Current Landfill plume were 2.6 and 6.1 and
weredue primarily to manganese and thallium. The hazard index valuefor childingestion of groundwater
from the OU 1/VI EBD plume was 1.2 and was due primarily to the presence of manganese.

Acceleratedactions were taken to address these plumes. A pump-and-treat system wasinstalled
to treat VOC-contaminated groundwater from the former HWMF/Current Landfill Plume and is
containedin this Record of Decision. The OU 1/VI EDB plume was addressed in a separate focused
feasibility study and Record of Decision.

For non-carcinogenic chemical contaminantsin surface soils, ahazard index of 3.6 wascalculated
for future soil ingestion by children and was due primarily to mercury. Concentrations of
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lead at the Former HWMF and the Ash Pit were also above EPA’'s recommended soil screening level of
400 mg/kg for residential uses.

6.1.5 Characterization of Radiological Risks

Risks from exposure to surface soils contaminated with radionuclides were calculated for the
Reclamation Facility (Building650) Sump and Outfall Area (CDM, 1994). Only, the risk estimates for
potential future residents (combined adults and children) exceeded EPA'starget risk range in both areas
with amaximum risk of risk of 4.3 x 10° (4.3 in 1,000) (or 5.3 x 10 when alpha activity is assumed to
measure uranium-235). The risk was due almost entirely to the external gamma radiation pathway with
themajor contributors being cesium-137 and uranium-235. Using the higher concentrations found in the
May 1994 sampling, the future residential risk was about one order of magnitude higher, i.e. inthe 18
to 102 (1in 10to 1 in 100) range. Risks to on-site workers using the 1994 data was also one order of
magnitude higher.

Radiological risksat the former HWMF were not cal culated because this facility is arestricted
area and an active handling facility for hazardous and radioactive wastes (CDM, 1996a). Levels of
contaminationin soilswere high and remediation was assumed to be required. Current public accessand
exposure to contaminants in this area is not realistic since there are stringent institutional controls
restricting accessfor the foreseeable future. A radiological worker protection program and procedures
protect current site workers. Since concentrations of contaminants in soil are greater at the former
HWMF than at the Reclamation Facility, potential future residential risks would also be greater at the
former HWMF than the risks described above at the Reclamation Facility.

Radiological risks for AOCs 10, 16, 17 and 18 were evaluated by comparing contaminant
concentrationsto cleanup levels developed using a future residential land use and EPA'’s cleanup goal
of 15 mrem/yr. (IT, 1999) AOC 10 and six of the AOC 16 sites were above the 15 mrem/yr goal for
future residential land use. AOCs 17, 18 and the remaining sites from AOC 16 were below the 15
mrem/year goal for futureresidential land use. Risksto current site workers and the public at these areas
axe controlled by institutional controls, such as fencing, where needed.

Post remediation risks at all areas of concern will meet EPA's acceptable risk range.
6.2 Ecological Risk Assessment

A standard ecological risk assessment (as prescribed by the EPA) consists of afour-step process
used for assessing ecological risks for a reasonable maximum exposure scenario:

1 Problem Formulation - evaluates a contaminant's release, migration and fate; identifies
contaminantsof concern, receptors, exposure pathways, and known ecol ogical effects of
the contaminants; and, selects endpoints for further study.

Exposure Assessment - quantifies the release, migration, and fate of the contaminant;
characterizesexposure pathwaysand receptors; and measuresor estimatesexposure-point
concentrations.
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1 Ecological Effects Assessment - reviews literature, field studies, and toxicity test linking
contaminants’ concentrations to effects on ecological receptors.

I Risk Characterization - estimates current and future adverse effects.

A Preliminary Ecological Risk Screening was performed (CDM, 1996a). That identified the need
for afocused ecological-riskassessment at the former HWMF wetland, the Wooded Wetland adjacent
to the Current Landfill, Recharge Basin HS, Weaver Drive Recharge Basin HW, and the Upland
Recharge/M eadow Marsh Area due to the presence of the Tiger Salamander which is an endangered
speciesin New York State.

The Focused Ecological Risk Assessment and Addendum (CDM, 1999a and 1999b), evaluated
potential toxicity risksto the Tiger Salamander in these areas of concern. The assessment concluded that
there was an exposure risk associated with various metals for larval salamanders living in the water at
each of the areas of concern investigated except the Weaver Road Recharge Basin HW. Aquatic indices
calculatedfor larval salamanderswere 26 at theformer HWM F wetland due primarily to aluminum, 2,341
at the Upland Recharge/M eadow Marsh due primarily to copper and zinc, and 368 at Recharge Basin HS
dueprimarily to aluminum. For the Wooded Wetland, acomparison of the hazard indices cal culated from
1994 to 1997 data showed a reduction in the hazard index from 830 to 23; both were due primarily to
aluminum. The Current Landfill cap isdesigned to reduceimpactsfromleachatefromthe Current Landfill
on this wetland.

1. OBJECTIVESOF THE REMEDIAL ACTIONS

Thefollowing sectionsidentify the basisfor taking remedial actions, the objectives of theremedial
actions, land-use considerations, and cleanup goalsfor the radiologically contaminated soil sites and the
other areas of concern.

Theobjectivesof theremoval actionswere addressed in the various Engineering Eval uation/Cost
Analysis Reports and Action Memoranda specific to the actionThe Current Landfill, Former Landfill,
Slit Trench and Interim Landfill were capped in accordance with EPA’s presumptive remedy guidance
for municipal landfills (OSWER Directive No 93555.0-49) and State guidance (TAGM No.
HWR-92-4044). Buried wastesand contaminated soil swereremoved from the Chemical/Animal Pitsand
Glass Holes. New York State guidance levels (TAGM No. HWR-94-4046) which are protective of
groundwater and residential land use were used for soil cleanup levelsfor Volatile Organic Compounds.
State guidance levels were also used for cadmium and chromium. The cleanup levels usebbr lead and
mercury are listed in Table 5 and are based on EPA soil screening level guidance. Cleanup levels for
radionuclidesused the industrial land use levels contained in Table 4. These cleanup levels meet EPA’S
acceptable risk range.

7.1 Basisfor Response
The actual or threatened releases of hazardous substances from OU | may presentn imminent

and substantial endangerment to publichealth, welfare or the environment if they are not addressed by
implementing the remedial actions selected in this Record of Decision. The principal threat is
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cesium- 137 in the soil. There also is the potential for strontium-90 to migrate from the soil into the
underlying sole-source aquifer.

7.2 Objectives of the Remedial Actions

Thefollowing objectivesfor remedial action were established for theradiologically contaminated
soils and other areas of concern:

* Minimize threats to human health and the environment from site contaminants,

* Prevent or minimize the leaching of contaminants (chemical and radiological) from the soils
into the underlying sole-source aquifer (Upper Glacial Aquifer) caused by the infiltration of
precipitation,

* Prevent or minimize the migration of contaminants (chemical and radiological) present in
surface soils via surface runoff and windblown dusts,

* Prevent or minimize human exposureincluding direct external exposure, ingestion, inhalation,
and dermal contact (for future residents, trespassers, site workers and construction workers)
and environmental exposure tocontaminants (chemical and radiological) in the surface and
subsurface soils,

* Prevent or minimize the uptake of contaminants (chemical and radiological) present in the
soils by ecological receptors.

7.3 Land Use

Specific cleanup goals (i.e. acceptable contaminant levels) have been identified to achieve the
objectivesidentified above. Cleanup goalsare based primarily on Applicableor Relevant and Appropriate
Requirements (ARARS), EPA andState guidance in combination with an evaluation of land use. BNL
iscurrently used by DOE asaresearch facility with associated support facilitiesand is expected to remain
so for the forseeable future. Access to the BNL siteis currently restricted and controlled.

A future land use study was undertaken and published by BNL in 1995 (BNL 1995). Potential
land uses that could occur after BNL closes as a national |aboratory were identified as a mix of open
space, industrial/commercial, recreational and residential uses. For the purposes of developing
radionuclidecleanup goals for OU I, a future industrial use was assumed for the former HWMF, as
opposed to the recreational and open space usesdentified in the 1995 study, to give greater flexibility
for potential future uses. A future residential use wasidentified in the OU | Feasibility Study for AOCs
6, 10, 16, 17 and 18 even though these AOCs; arein the developed portion of BNL. This approach was
taken since the volumes of contaminated soil are smaller and it is cost effective to use alower cleanup
level. Thiswill also allow greater flexibility in future uses at these AOCs.

Aninstitutional control period of 50 years was also assumed. Thisisthe time period after which
BNL might be available to the public for use.
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7.4 Cleanup Goals

The cleanup goal or level established for radionuclidesin soil isbased on atotal dose limit of 15
mrem/yr above background (EPA, 1997). EPA's acceptable risk range will also be met upon the
completionof remedia action. Cleanup levels for specific radionuclides were cal cul ated using the DOE
Residual Radioactive Material Guidelines (RESRAD) computer code, 15 mrem/yr, the assumed future
land use and 50 years of continued DOE control. Examples for cesium-137 are given in Table 4. The
potential for the contaminated soil to impact groundwater is also considered. A cleanup level for
strontium-90 was cal cul ated based on potential impactsto groundwater andisalsolistedin Table4. This
level is also protective of both residential and industrial uses. A 5 pCi/g cleanup level was also selected
for radium-226 based on DOE Order 5400.5. Thislevel isalso commonly used by EPA. Post remediation
sampling and dose assessments will be performed to ensure that the 15 mrem/year limit wible met for
al radionuclidesthat remain. TheNY SDEC guidanceof 10 mrem/yr above background hasbeen adopted
asan AsLow As Reasonably Achievable (ALARA) goal which will be considered during the design and
construction phase.

While radionuclides are the primary contaminants of concern in soils, some chemical
contamination also exists. Chemical cleanup levels arelistedn Table 5. A cleanup level of 1.84 mg/kg
for mercury was selected for the former HWMF. This level was calculated using EPA’s soil screening
level guidance (OSWER 9355.4-23) and is protective of groundwater and aresidential use. A cleanup
level of 400 mg/kg for lead was also selected for the Ash Pit, the former HWMF and AOC 16 S.3 based
on EPA’s soil screening level guidance. Thislevel is protective of aresidential use.

Cleanup goals for groundwater contaminants are based on an evaluation of Federal and State
MCLsand groundwater standards(Table3). Groundwater treatment will continueuntil either the cleanup
goalsare met in the groundwater or the following performance objective is met. If monitoring indicates
that continued operation of the groundwater treatment system is not producing significant reductionsin
the concentrations of contaminants in the groundwater and concentrations are still above the cleanup
goalslistedin Table 3, then DOE, NY SDEC and EPA will evaluate whether operation of thissystem can
bediscontinuedin accordancewith the National Contingency Plan (NCP). Thecriteriafor discontinuation
will include an evaluation of the operating conditions and parameters as well as a determination that the
groundwater system has attained the feasible limit of contaminant reductioand that future reductions
would be impractical.

8. DESCRIPTION OF ALTERNATIVES

Section 121 of CERCLA requires that each selected remedy protects human health and the
environment, is cost effective, complies with other statutory laws, and uses permanent solutions,
alternativetreatment technol ogies, and resource-recovery alternativesasfully aspracticable. In addition,
the statute includes a preference for treatment as a principal way of reducing the toxicity, mobility, or
volume of the hazardous substances.

This section summaries the remedia aternatives evaluated for the radiologically contaminated
soil sitesand other areas of concern addressed by this Record of Decision. Details of the alternatives are
giveninthe Final OU | and Radiologically Contaminated Soils Feasibility Study Report (CDM,

T/: OU | ROD on | roda. wpd 6/22/99 13



1999a). Several technologies, in addition to those describedbel ow, were evaluated and screened from
further consideration. Technologieghat include processes such as chemical separation, encapsulation,
chemical treatment, and phytoremediation, were considered not to be effective.

Toevauateremedial aternatives, informationisneeded rel ated to futureland use and the cleanup
standards. For all areas except theformer HWMF, residential land use and corresponding cleanup goals,
asidentified in Section 7, were assumed. Industrial land use cleanup goals were assumed for the former
HWMF (Section 7). For some of the alternatives evaluated where contaminated soilswill be left on-site,
it was necessary to set asecondary action level to determine which soil may require additional treatment
or disposal (the principal threat waswaste). Cesium-137 was the primary radiological contaminant for
al the soils; therefore, the secondary action level is based on this constituent. In the event that
institutional controls failedand an inadvertent intruder built a dwelling near to the radiological soil left
on-site (e.g., above a capped or engineered cell), the secondary-action level would ensure that the
exposure to this waste was not in excess of 75 mrem/yr. Based upon these considerations, this
secondary-action level was set at 600 pCi/g of cesium-137.

To estimate costsfor the alternatives presented bel ow, assumptionsabout theinstitutional control
period were devel oped. This period isassumed to be 100 years, except for radiol ogical contaminated soil
aternative4, where a 50-year institutional control period is assumed. Other common elements for the
radiologcally contaminated soil alternatives include reconstructing the former HWMF wetland after
remediation for all alternatives exceptalternative 1. Structures (such as pipes, foundations, and tanks)
at the Reclamation Facility (Building 650 Sump and Outfall Area) and the Waste Concentration Facility
will aso require removal to access the contaminated soils. Some buildings at the former HWMF also
must be removed to gain access to contaminated soils.

8.1 Radiologically Contaminated Soils

Alternative 1: No Action with Monitoring and Institutional Controls

Capital Cost: $ 52,000
Annual Operation & Maintenance (O&M) Cost: $ 55,513
Total O&M Cost (present worth): $ 792,000
Total Present Worth: $ 844,000

Under the “No Action” alternative, no remedial action would be taken and the sites would
continuein their current state except that afence would be installed around the former HWMF wetland.
Groundwater monitoring and surface-water sampling would be conducted in certain areas. The existing
institutional controls would remain in place.

Alternative 2: Engineered Cell, Monitoring and | nstitutional Controls

Capital Cost: $ 7,487,000
Annua O&M Cost: $ 81,380
Total O&M Cost (present worth): $ 1,161,000
Total Present Worth: $ 8,648,000
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Thisaternativeincludes excavating all of theradiologically contaminated soils exceeding the soil
cleanup goals, staging most of the soils at the former HWMF, constructing an engineered cell which
includesa leachate collection and removal system, a composite cover, placing the contaminated soilsin
the engineered cell and covering the area with a composite cover. Approximately 35,000 cubic yards of
soilsfrom the former HWMF and approximately 3,450 cubic yards of soilsfrom the other radiologically
contaminatedareas would be excavated that are above soil cleanup levelsin Table 4, and disposed in the
cell. Soils contaminated with long half-life radionuclides from the Reclamation Facility (Building 650)
Sump and Ouitfall Area (approximately 1,040 cubic yards) would be excavated and disposed off-site.
L ong-termmonitoring of the cover and groundwater would be conducted along with maintaining of the
cover. Institutional controls would be put in to place to limit access to the site, to ensure that the cover
is not disturbed, and to prevent the installation of drinking-water wells in contaminated groundwater.

Alternative 3: Moderate Excavation, Off-Site Disposal and RCRA Cap

Capital Cost: $ 14,005,000
Annua O&M Cost $ 63,710
Total O&M Cost (present worth): $ 909,000
Total Present Worth: $ 14,914,000

Alternative3 involves excavation and off-site disposal of all soils over the secondary action level
(600 pCi/g of cesium-137) at the former HWMF. Approximately 14,585 cubic yards of soil and debris
will be excavated and disposed off-site. A Resource Conservation and Recovery Act (RCRA) cap will
be constructed over the former HWMF soils that are below the secondary action level (19,490 cubic
yards). Soilscontaminated abovethe soil cleanup level swith cesium-137 and/or strontium-90 from other
areas (approximately 3,450 cubic yards) will be excavated and consolidated under the RCRA cover at
the Former HWMF. Approximately 1,040 cubic yards of soils contaminated with long half-life
radionuclides fromthe Reclamation Facility (Building 650) Sump and Outfall Areawill be disposed at
an off-site facility. Long-term monitoring of the cover and groundwater would be conducted, and the
cover maintained. Institutional controlswould be put in to placeto limit accessto the site, to ensure that
the cover is not disturbed, and to prevent the installation of drinking water wells in contaminated
groundwater.

Alternative 4: Large Scale Excavation and Off-site Disposa

Capital Cost: $ 23,615,000
Annua O&M Cost: $ 45,470
Total O&M Cost (present worth): $ 417,000
Total Present Worth: $ 24,032,000

Alternative 4 involves excavating of contaminated soils above cleanup goals (industrial goals
for former HWMF and residential goals for other areas) and off-site disposal, and monitoring the
remaining contaminated soils. A 50-year institutional control period is assumed for cost estimating
purposes. Approximately 39,500 cubic yards of contaminated soils would be excavated and staged
at the former HWMF. Certain waste will likely required pretreatment (e.g., stabilization

T/: OU | ROD on | roda. wpd 6/22/99 15



solidifcation) to meet the waste acceptance criteria at the disposal facility. Groundwater monitoring
would be conducted in specific areas. Institutional controls would be put in to place to ensure that land
usesremain protective of human health, limit accessto the site, to ensure that the cover is not disturbed,
and to prevent the installation of drinking water wellsin contaminated groundwater.

Alternative 5: Moderate Excavation, Soil Washing, Off-Site Disposal and RCRA Cap

Capital Cost: $ 14,395,000
Annual O&M Cost $ 63,710
100-year O& M Cost (present worth): $ 909,000
Present Worth: $ 15,304,000

Alternative 5 is identical to Alternative 3 in scope, except that all excavated soils with
concentrationsof radionuclides greater than the secondary action levels (600 pCi/g of cesium-137) and
less than 2,800 pCi/g of cesium-137 would be washed on-site to reduce the volume of contaminated
material that is shipped off-site for disposal. Approximately 6,030 cubic yards of soil would be washed.

The approximately 24,490 cubic yards of soil below the secondary action level of 600 pCi/g of
cesium-
137 but above the soil cleanup level of 67 pCi/g of cesium-137, together with clean soil from the
treatment process, will be consolidated at the former HWMF and capped with aRCRA cap, as described
in Alternative 3.

With this alternative, approximately 11,404 cubic yards of material will be disposed off-site.
L ong-termmonitoring of the cover and groundwater would be conducted, along with maintenance of the
cover. Institutional controls would be put in to place to limit access to the site, to ensure that the cover
isnot disturbed, and to prevent the installation of drinking-water wells in contaminated groundwater.

Alternative 6: Moderate Vitrification and RCRA Cap

Capital Cost: $ 18,645,000
Annual O&M Cost $ 65,710
100-year O& M Cost (present worth): $ 909,000
Present Worth: $ 19,554,000

Under Alternative6, soilsfromtheformer HWM F with concentrationsgreater than the secondary
actionlevel of 600 pCi/g cesium-137 (approximately 14,585 cubic yards) and approximately 1,040 cubic
yards of contaminated soil with long-lived radionuclides from the Building 650 and the Sump Ouitfall
wouldbetreated by vitrification followed by geomembrane capping. All other soils contaminated above
the cleanup goal, but below the secondary action level, would be consolidated at the former HWMF
under a geomembrane cap. Long-term monitoring of the cover and groundwater would be conducted
along with maintenance of the cover. Institutional controlswould be put in to placeto limit accessto the
Site, to ensure that the cover is not disturbed. and to prevent the installation of drinking water wellsin
contaminated groundwater.
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8.2 Other Areasof Concern
8.2.1 Ash Pit

Three alternatives were evaluated for the Ash Pit (AOC 2F).

Alternative 1: No Action with Monitoring

Capital Cost: $ 0
Annual O&M Cost: $ 2,000
50-year O& M Cost (present worth): $ 29,000
Present Worth: $ 29,000

Under the first alternative, no further actionwould be taken and the Ash Pit would be left in its
current status. L ong-term monitoring (visual observation of the Ash Pit). A 50-year institutional control
period is assumed for cost estimating purposes.

Alternative 2: Soil Cover

Capital Cost: $ 117,000
Annual O&M Cost: $ 2,000
50-year O& M Cost (present worth): $ 29,000
Present Worth: $ 146,000

For the second alternative, the Ash Pit would be covered with a 12-inch layer of soil in
accordance with EPA guidance. The Ash Pit would bevisually inspected to ensurethat ash isnot exposed
at the surface. Institutional controls would be put in place to limit access to the site and prevent
disturbance of the soil cover. A 50-year institutional control period is assumed for cost estimating
purposes.

Alternative 3: Excavation with Off-Site Disposal

Capital Cost: $ 3,197,000
Annua O&M Cost: $ 0
50-year O& M Cost (present worth): $ 3,197,000

Alternative 3 would involve excavating and disposing of the 13,960 cubic yards oésh off-site.
The areawould be backfilled and a portion of the road impacted during remedial construction activities
would be replaced.
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8.2.2 Upland Recharge/M eadow M ar sh

For the two artificial basins at the Upland Recharge/Meadow Marsh Area, the following three
remediation alternatives were evaluated to protect the Tiger Salamander:

Alternative 1: No Action with Monitoring

Capital Cost:

Annual O&M Cost:

50-year O&M Cost (present worth):
Present Worth:

$
$
$
$

0
3,000
44,000
44,000

Under thefirst alternative, no further action would be taken and the current status of the ponds
will remain. Long-term ecological monitoring would be performed.

Alternative 2: Excavation with On-Site Disposal and Reconstruction of the Wetlands

Capital Cost:

Annual O&M Cost:

50-year O&M Cost (present worth):
Present Worth:

$ 184,000
$
$ 44,000
$ 228,000

3,000

Under the second alternative, water would be removed from the ponds (if necessary) and
transported to the BNL wastewater treatment plant, the sediments (1,270 cubic yards) and plastic liners
(42 cubic yards) would be removed and placed in an approved on-site clean-fill site. The ponds then
would be restored as a wetland. Long-term ecological monitoring would be performed.

Alternative 3: Excavation with Off-Site Disposal and Reconstruction of Wetlands

Capital Cost:

Annual O&M Cost:

50-year O&M Cost (present worth):
Present Worth:

$ 398,000
$
$ 44,000
$ 442,000

3,000

Under the third alternative, water would be removed from the ponds (if necessary) and
transported to the BNL wastewater treatment plant, the sediments (1,270 cubic yards) and plastic liners
(42 cubic yards) would be removed and disposed of off-site at an approved landfill. The ponds would
then be restored as awetland. Long-term ecological monitoring would be conducted.

8.2.3 Recharge Basin HS and the Weaver Drive Recharge Basin HW

Alternatives were not evaluated for the Recharge Basin HS and the Weaver Drive Recharge
Basin HW because they are operated and monitored according to NY SDEC permits. The basinswould
continueto be operated, maintained, and monitored in accordance with permit requirements and in a
manner to reduce negative impacts to Tiger Salamanders. A Tiger Salamander Habitat
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Management Plan will be prepared in coordination with the NY SDEC to reduce the impacts of routine
maintenance of the basins on the animal.

8.2.4 Wooded Wetland

Alternativeswerenot evaluated for the Wooded Wetland because sampling conducted beforeand
after the capping of the Current Landfill indicates that the cap is successfully reducing contamination of
the Wooded Wetland by landfill leachate. However, surface water and sediments will be monitored
annually to ensure the cap remains successful.

0. SUMMARY OF COMPARATIVE ANALYSISOF ALTERNATIVES

TheCERCLA requiresacomparision of eachremedial aternativeidentifiedinthefeasibility study
according to nine criteria. Those criteria are subdivided into the following three categories:

@ Threshold criteriathat relate directly to statutory findings andmust be satisfied by each
chosen alternative (overall protection of human health and the environment and
compliance with ARARS);

(b) Primary balancing criteria that include long- and short-term effectiveness;
implementability; reduction of toxicity, mobility, volur-ne; and cost

(c) Modifying criteriathat measure the acceptability of the alternatives to state agencies and
the community.

Thefollowing sections summarize the comparative analysis described in the feasibility study for
the radiologically contaminated soils and other areas of concern.

9.1 Radiologically Contaminated Soils

Thefollowing six remedial aternativeswere considered for theradiol ogically contaminated soils:
. Alternative 1: No Action with Monitoring and Institutional Controls

. Alternative 2: Engineered Cell, Monitoring, and Institutional Controls

. Alternative 3: Moderate Excavation, Off-Site Disposal, and RCRA Cap

. Alternative 4: Large Scale Excavation and Off-Site Disposal

. Alternative 5: Moderate Excavation, Soil Washing, Off-Site Disposal, and RCRA Cap

. Alternative 6: Moderate Vitrification and RCRA Cap

Table 6 summarizes the comparative analysis.

Overall Protection

Overal protection of human health and the environment addresses whether or not an alternative
provides adequate protection, and describes how risks are eliminated, reduced or controlled through
treatment, engineering controls or institutional controls.
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Alternative 1 relies on natural dispersion and decay processes to reduce levels of soil
contamination. It does not meet the goals for remediating soil and is not effective in reducing risks to
human health, if federal control of BNL islost. In addition, contaminated soil would continue to be a
source of groundwater contamination.

All other alternatives protect human health and the environment. For alternatives 2, 3, 5, and 6,
long-term maintenance of the cap or cell and institutional controls are required for 100 years for it to
remain protective of human health and the environment. Alternative 4 achieves protection of human
health and the environment by removing contaminated soils above cleanup levels, with 50 years of
institutional controls to reduce risk to acceptable levels.

Compliance with Applicable or Relevant and Appropriate Requirements

Thesecriteriaconsider if aremedy meetsall applicable or relevant and appropriate requirements
of federal and state environmental statutes, including provisions for invoking awaiver.

Alternatives2 through 6 would meet the principal ARARS (i.e., the cleanup goals such as 15
mrem/yr above background levels for radionuclides as identified in Section 7, if control of the siteis
maintained by DOE). The NY SDEC guidance of 10 mrem/yr also was adopted as an As Low As
Reasonably Achievable (ALARA) goal, which will be considered during the design and construction
phase. Alternative 1 would not meet these remedial goals.

Alternative 2 is expected to meet these requirements for the 100-year period of institutional
control. A potential remains for future exposureabove federal and state requirements, because al soil,
though capped, remains in the former Hazardous Waste Management Facility area and is otherwise
untreated.

Thealternativesfor excavation and off-site disposal (Alternatives 3 and 4) and the alternative for
soil washing (Alternative 5) involve removing alarge fraction of the contaminated soil from the site and
would lessen the chance of future exposures above federal and state requirements.

Cap or cell maintenance would berequired for alternatives 2, 3, 5, and 6 to remain in compliance.

Alternativesin which soils areleft on-site (Alternatives 1, 2, 3, 5, and 6) also would result in the
creation of a radioactive waste disposal facility and would be subject to applicable state and federal
regulations. State regulations do not allow the siting of a radioactive waste disposal facility, on Long
Island or over a sole-source groundwater recharge area.

L ong-Term-Effectiveness and Permanence

L one-termeffectiveness and permanence rel atesto the amount of risk involved and addressesthe
ability of an alternative to protect human health and the environment over time, after the remediation
goals have been met.
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Alternative 1 is not effective in the long-term because all contaminated soils are left in place.

Alternative2 iseffectivein meeting future-usefederal and state requirementsby preventing access
to contaminated soils as long as institutional controls are maintained. However, the highest levels of
contaminationremain on-site and rely on the effectiveness and continued maintenance of an engineered
barrier. Should that barrier fail or institutional control be lost, the long-term effectiveness of this
alternative would be compromised.

Alternatives3, 5, and 6 are more effective than aternative 2 in that the most contaminated soils
are either removed from thesite (Alternatives 3 and 5) or immobilized (Alternative 6). However, they
alsorely to some degree on the maintenance of an engineered barrier and continued institutional controls
to assure long-term effectiveness.

Alternative4 is considered the most effective and permanent alternative in the long-term since
all contaminated soil above the soil remediation goalsis removed and disposed of off-site.

Reduction of Toxicity, Mobility or Volume

Reductionof toxicity, mobility, or volumeaddressestheanti ci pated performance of treatment that
permanently and significantly reduces toxicity, mobility, or volume of waste.

Alternative 1 provides no active reduction in on-site toxicity, mobility, or volume. Thereis a
natural reduction in toxicity over time due to radioactive decay.

Alternative2 providesno treatment of the contaminated soilsand, hence, no reduction of toxicity
and volume. Shielding of gamma radiation is provided by the cap, and thearrier provides a reduction
in mobility.

Alternatives3and 5 provideareduction of toxicity, mobility and volumethrough off-sitedisposal.
In both alternatives, shielding of gamma radiation, as well as a reduction in radionuclide mobility, is
provided by the cap. Soil washing provides an additional reduction in volume by treatment.

Alternative 4 provides a substantial reductionin toxicity, mobility, and volume through off-site
disposal; however, no treatment is provided.

Vitrificationin Alternative 6 providesthe greatest reduction in the toxicity, mobility, and volume
of the most contaminated soil through treatment into aglass monolith. The cap providesfurther shielding
of the gamma radiation as well as a reduction in radionuclide mobility.

Short-Term Effectiveness and Environmental | mpacts

Short-term effectiveness andenvironmental impacts addresses the effect to the community and
siteworkersduring construction and implementation of theremedy, and includesthetimeneededtofinish
work.
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Risksto the community were evaluated for both radiological risk and transportation accidents
associated withoff-site disposal of contaminated soils. All alternatives are considered protective of the
community in the short-term. There are no significant pathways of exposure to contaminated soiland
dust from excavating and constructing the cap can be easily controlled. Alternatives 2, 3, 4, and 5involve
disposal various volumes of contaminated soils off-site and do have some risks associated with railcar
and traffic accidents. These risks can be controlled by federal (i.e., Department of Transportation)
shipping requirements and are considered negligible. Alternatives 1 and 6 do not involve any off-site
disposal and associated transportation risks.

Risksto remedi ation workersincludeboth radiation risksand non-radiation construction accident
risks. Alternative 1 providesthe least risks to workers since there is no active remediation. Alternatives
2 and 5 are expected to provide the highest radiation exposures to remediation workers. Alternatives 3,
4, and 6 result in less exposures than Alternatives 2 and 5.

Implementability

Implementability addresses both the technical and administrative feasibility of an alternative,
including the availability of materials and services required for cleanup.

Alternative 1 could bereadily implemented with limited techni cal and administrativerequirements.

Alternative 2 is technically feasible. However, it involves extensive excavation and complex
administrative requirements for regulatory permits and approvals of an engineered disposal cell.

Alternatives3 and 5 involve partially intrusive remediation activities. Alternative 3 istechnically
feasibleand usestechnol ogiesthat can bereadily implemented with average administrative requirements,
since only limitedoff-site shipment of waste isinvolved. Alternative 5 isless technically feasible, since
the technology for soil washing has not been demonstrated on cesium-137 contaminated soils.

Alternative4 involves excavating of large volumes of soils. It istechnically feasible and could be
readily implemented. Alternativel is expected to have above-average administrative requirements due
to extensive procedures for documentation involved in the transport and off-site disposal of soil as
low-level radioactive waste.

Alternative6islessintrusive, except for the consolidation activities. Vitrification hasonly limited
full-scaleuse and may not be implementable. Thisaternative would have above- average administrative
requirements. Overall, this alternative is considered very complex.

Cost

Cost comparesthedifferencesincost, including capital, operation and maintenance. For estimated
current costs of all alternatives, see Section 8. 1.
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9.2 Other Areasof Concern

Thissection summarizesthe comparative analysisof thealternativesidentified for the Ash Pit and
theUpland Recharge/M eadow Marsh Area. Section 8.2 showsthe costs. A comparative analysiswasnot
conductedfor the Recharge Basin HS, the Weaver Drive Recharge Basin HW, and the Wooded Wetland,
as only one aternative was identified for these basins.

9.2.1 Ash Pit
The following three remedial alternatives were considered for the Ash Pit:

Alternative 1: No Action with Monitoring
Alternative 2: Soil Cover
Alternative 3: Excavation with Off-site Disposal

For the Ash Pit, the no action alternative would not protect human health and the environment
and did not comply with EPA’s soil guidance for lead. In addition the toxicity, mobility, and volume
would not be reduced.

For the second alternative, a soil cap would protect workers, the public, and wildlife and meet
EPA’s guidance. It is relatively simple to implement, would reduce the mobility of contaminants of
concern, and is also cost-effective.

Thethird alterriative, excavation and off-site disposal, would protect workers, the public, and
wildlife.It isrelatively simple to implement, would reduce the mobility of contaminants of concern, but
isrelatively costly for the limited benefits received.

9.2.2 Upland Recharge/Meadow Marsh Area

The following three remedial alternatives were considered for the Upland Recharge Meadow
Marsh Area:

Alternative 1: No Action with Monitoring
Alternative 2: Excavation with On-site Disposal and Reconstruction of the Wetlands
Alternative 3: Excavation with Off-site Disposal and Reconstruction of the Wetlands

For the two man-made basins at the Upland Recharge/Meadow Marsh Area, the no action
alternativewould not protect breeding Tiger Salamanders. In addition, thetoxicity, mobility, and volume
of the contaminants of concern would not be reduced.

For the second alternative, Tiger Salamanders would beorotected. It istechnically feasible and
wouldreduce thetoxicity, mobility, and volume of contaminantsin the ponds by removing and disposing
the sediments off-site. However, this alternative involves complex administrative requirements for
regulatory permits and approvals for on-site disposal.
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Thethird aternative would also protect Tiger Salamanders. It is easy to implement and would
reduce the toxicity, mobility and volume of contaminants in the ponds by disposing of the sediments
off-site. This alternative is the most costly though it is only slightly more expensive than the second
aternative and off-site-disposal isreadily available.

9.3 State and Community Acceptance

State Acceptance

State acceptance addresses whether the State agrees with, opposes, or has no comment on the
preferred alternative. The State of New Y ork concurs with the selection of remedial actions described
in this Record of Decision.

Community Acceptance

Community acceptance addresses the i ssues and concernsthat the public may have on each of the
aternatives. Information sessionswere held on April 13 and 14, 1999, and a public meeting was held on
April 22, 1999 about the proposed plan and feasibility study supporting this Record of Decision. The
resultsof the public meeting and the public comments on the feasibility study and proposed plan indicate
overall general acceptance and support of the preferred alternatives. Community responseto theremedial
aternativesis presented in the Responsiveness Summary in Section |11, whichddresses questions and
comments received during the public comment period.

10. SELECTED REMEDIES

Remedies have been selected based on consideration o€CERCLA requirements, the analysis of
aternatives and public comments. The selected remedies are believed to provide the best balance of
tradeoffs among the alternatives with respect to the nine CERCL Aevaluation criteria used to evaluate
the remedies (Section 9).

In addition tothe remedies discussed below, institutional controls will be maintained to ensure
that uses are protective of public health and the environment and that the remedy is not negatively
impacted. Examplesinclude land userestrictions (i.e. some areas are not suitable for residential use) and
controllingthe types of activitiesthat can be performed at certain areas such as limiting construction on
the top of capped landfills. In addition, any sale or transfer of BNL properties will also meet the
requirements of 120(h) of CERCLA to ensure that future users are not exposedo unacceptable levels
of contamination. For example, deed restrictions may be used to limit uses of a particular site and to
prevent the installation of drinking, water wells into contaminated groundwater.

Theselected remedi esaddressthreedistinct components: radiol ogically contaminated soils; other

Areas of Concern; and removal actions adopted as final actions. The following is a description of the
selected remedial actions, which isalso summarized in Table 7. Table 8 summarizes the costs.
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10.1 Radiologically Contaminated Soils

The selected remedy for radiologically contaminated soils is Alternative 4 and involves
excavation and off-site disposal of soils above cleanup goals, institutional controls and long-term
monitoring. The major components of this remedy are:

1 Radiologically and chemically contaminated soils and sediments above the
cleanupgoalsidentified in Section 7 will be excavated from AOCs 1, 6, 10, 16, 17 and
18. Wetlands at the former HWMF Facility (AOC 1) will be reconstructed. Soilsand
sedimentswill be disposed of off-site at a permitted facility. The two likely disposal
facilitiesare DOE's Hanford Facility in Washington and Envirocare of Utah. Post
remediationsampling and dose assessmentswill also be performed to ensure that the
cleanup goals are met.

Out-of-service underground storage tanks (six) and associated piping, the D

Tanks pad area at the Waste Concentration Facility (AOC 10), and out-of-service
equipment and facilities at the former HWMF (AOC 1) will be removed. Disposal
optionswill be determined during design and will be in compliance with federal and
state requirements. Radioactive wastes will likely be disposed of at either DOE's
Hanford facility or Envirocare.

An As-Low-As-Reasonably-Achievable (ALARA) analysis will be performed
duringtheremedial design and implementation of theremedy to identify cost effective
measuresfor further reducing exposureto residual contamination bel ow cleanup goals.
Examplesof ALARA activities include the consolidation of residual contamination
below cleanup goals at one location and the use of a clean soil cover.

Techniqueswhich minimizewastevolumesor further stabilizewastesto meet disposal
facility waste acceptance criteria may also be identified during remedial design and
implementation.

Post rernediation monitoring and institutional controls of residual contamination
will aso be performed in accordance with a L ong-term Monitoring and M aintenance
Plan. This Plan will ensure that landuses remain protective of public health and the
environment.

10.2 Other Areasof Concern
Remedies for the other Areas of Concern are described below:
1 A 12 inch soil cap will beinstalled at the the Ash Pit (AOC 2F) to address metal

contamination. Institutional controls, monitoring and maintenance of thesoil capv .-ill
occur to limit access to the site andprevent erosion to the soil cap. Recreational and
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residential uses will be prohibited. These activities will meet EPA guidance on lead
contaminated soil (OSWER Directive No. 9355.4-12).

Chemically contaminated sediments from the two eastern basins at the Upland
Recharge/Meadow Marsh Area (AOC 8) which serve as breeding grounds for the
Tiger Salamander will be excavated, processed if needed to meet disposal facility
waste acceptance criteria and disposed ofoff-site. The excavated wetland areas will
be reconstructed. Ecological monitoring will also be performed.

Operation and monitoring of Recharge Basin HS and the Weaver Drive Recharge
Basin HW (AOCs 24 E and 24 F) will continue in accordance with BNL's State
Pollutant Discharge Elimination System (SPDES) permit. A Tiger Salamander Habitat
ManagementPlan will detail the routine maintenance required at the basinsto reduce
impactsto the Tiger Salamander. Annual monitoring of surface water and sediments
will be conducted at the Wooded Wetland to ensure that the cap at the Current
Landfillremainseffectivein preventingleachatefrom contaminatingthiswetland area.

10.3 Removal Actions

Inaddition, several removal actionsthat either have been completed or are ongoing are being
selected as final remedies. Each was selected in an Action Memorandum and subject to public

participation.

Geomembrane caps, constructed in accordance with 6 NY CRR Part 360, were
placed on the Current Landfill (AOC 3), Former Landfill (AOC 2A), Interim Landfill
(AOC 2D) and Slit Trench (AOC 2E). Inspections, monitoring (e.g. groundwater,
methane,etc.) and maintenanceareunderway inaccordancewith approved Operations
and Maintenance Manuals. Institutional controlswill also be maintained to prevent
activities that may compromise the geomembrane caps.

One drum of soil containing cesium-137 above cleanup goals from the National
Weather Service soil stockpile (AOC 16 S) was segregated and will be disposed of off-
site. The remaining soil was used as grading material for the Former Landfill cap.

Buried chemical and radiological wastes and soils above cleanup goals were
excavatedfrom the Chemical/Animal Pits (AOC 2B) and Glass Holes (AOC 2C). Soil
samples collected at each pit location demonstrated that cleanup goals were met.
Off-site disposal of the excavated materialsis underway.

A pump-and-treat system was installed at BNL’s southern boundary to treat on-
siteVolatile Organic Compoundsin the groundwater from the Current Landfill (AOC
3) and the former Hazardous Waste Management Facility (AOC 1). This system
became operational in December 1996 and will continue to operate until the one of
the following performance objectives is met.
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1) Concentrations of contaminants in the groundwater have reached the
cleanup goalslisted in Table 3; or

2) If monitoring indicates that continued operation of the groundwater
treatment system is not producing significant reductionsin the concentrations
of contaminants in the groundwater and concentrations are still above the
cleanupgoals; then DOE, NY SDEC and EPA will evaluate whether operation
of this system can be discontinued in accordance with the National
Contingency Plan (NCP). The criteria for discontinuation will include an
evaluation of the operating conditions and parameters as well as a
determinationthat the groundwater system has attained the feasible limit of
contaminant reduction and that future reductions would be impractical .

In addition, institutional controls will be maintained to prevent the installation of
drinkingwater wellsinto contaminated groundwater and to prevent theinstall ation of
supply or other pumping wellsthat may mobilize remai ning contaminantsor otherwise
interfere with the cleanup.

Groundwater contamination associated with the Former LandfilArea (AOC 2) and off-site
groundwater contamination associated with other Operable Unit | AOCs will be addressed in the
OperableUnit 111 Record of Decision. An evaluation of remedial alternativesfor deep contaminated
soil associated with the Brookhaven Linear Accelerator | sotope Producer (BLIP) facility (AOC 16K)
isunderway. Thefinal remedy for this AOC will be documented in a subsequent Record of Decision.

11. STATUTORY DETERMINATIONS

Selectionof aremedy is based on CERCLA, and its amendments, and the regulationsin the
National Contingency Plan. All remedies must meet the threshold criteria, protect human health and
the environment, and comply with ARARs. CERCLA also requires that the remedy uses permanent
solutionsand alternative technologies for treatment to the maximum extent practicable, and that the
implementedaction is cost-effective. Finally, the statute includes a preference for remedies that
employstreatment that permanently and significantly reduces the volume, toxicity, or mobility of
hazardouswastes astheir principal element. Thefollowing sections discuss how the sel ected remedy
meets these statutory requirements.

11.1 Protection of Human Health and the Environment

The selected remedy for the radioactively contaminated soils protects human health and the
environment by removing and disposing of contaminated soils and associated structures and by
implementingmonitoring and institutional controlsto prevent exposure to contaminants that pose a
risk. Removing these wastes minimizes both risks of expose to on-site workers and risks associated
withfuture-use scenarios, aswell as minimizing the potential for migration of contaminantsinto the
underlying groundwater.
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Reconstructing and monitoring the Upland Recharge/Meadow Marsh Area and the routine
mai ntenance and monitoring of Recharge Basin HS and the Weaver Drive Recharge Basin HW will
minimizepoteniial risksto the Tiger Salamander and other ecological receptors. A Tiger Salamander
Habitat Management Plan will be devel oped to minimize the impactsto the Tiger Salamander from
continued operation of the Recharge Basin HS and the Weaver Drive Recharge Basin HW under
NY SDEC permits.

The soil cover that will be placed at the AshPit eliminates the potential for direct exposure
to the ash.

The covers placed at the Current Landfill, Former Landfill, Interim Landfill, and Slit Trench
eliminate the potential for direct exposure to the landfill's contents, control landfill gases, and
minimizethe infiltration of precipitation and migration of contaminants to subsurface soils, surface
water, and groundwater. The excavation of buried wastes and contaminated soils at the
Chemical/Animal Pits and Glass Holes has removed the potential for further contamination of
underlying soils and groundwater.

Potential future risksto human health and the environment due to contaminated groundwater
will be eliminated through extraction and treatment. For contamination presently on-site, the
groundwater cleanup goalswill be met by extracting groundwater contaminated with VOCsfrom the
Current Landfill/former HWMF plume.

No unacceptabl e short-term risks or cross-mediaimpactswill be caused by implementati ng
these remedies.

11.2 Compliancewith ARARs

The National Contingency Plan, Section 300.430 (P) (5) (ii) (B) requires that the selected
remedy attains the federal and state ARARS, or obtains awaiver of an ARAR.

11.2.1 Chemical-Specific ARARs
The chemical-specific ARARSs that the selected remedies will meet are listed below.

1 Safe Drinking Water Act, Public Law 95-523, as amended by Public Law 96502,22
USC 300 et. seg. National Primary Drinking Water Regulations (40 Code of Federal
Regulations141) and National Secondary Drinking Water Regulations (40 Code of
Federal Regulations 143). This establishes MCLs and secondary MCLs for public
drinking water supplies that are relevant and appropriate for establishing goals for
remediating, groundwater.

2. New Y ork Water Quality Standards, 6 NY CRR Part 703. Thisrequirement establishes
standards of quality and purityfor groundwaters of the State and effluent guidelines.
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3. 6NY CRR Part 212, General Process Emission Sources. Thisstateregulationwill beused
to establishtheneed for air-emission control equipment for theair stripper associated with
the groundwater extraction system.

4, RCRA (40 Code of Federal Regulations parts 260-268), this defines hazardous wastes.
All wastes classified as hazardous will be handled, stored, and disposed of in accordance
with these regulations. Hazardous wastes will be disposed of off-site at a permitted
facility.

5. New Y ork State Hazardous Waste Regulations (6 NY CRR Part 370 - 373). Thisdefines
hazardouswastesin New Y ork State. All wastes classified as hazardouswill be handled,
stored, and disposed of in accordance with these regulations. Hazardousvastes will be
disposed of off-site at a permitted facility.

6. 10 NYCRR Part 5, New Y ork State Department of Health Drinking Water Standards.
11.2.2 L ocation-Specific ARARS
No location-specific ARARs were identified.

11.2.3 Action-Specific ARARs

1 10 Code of Federal Regulations Part 835. Thisregulation establishestherequirementsfor
controlling and managing radiologically contaminated areas.

2. 6 NY CRR Part 360, Solid Waste Management Facilities. The landfills were and will be
cappedin accordance with these requirements. Solid wasteswill be handled in accordance
with these requirements.

3. RCRA (40 Code of Federal Regulations parts 260-268). As described above.

4, New Y ork State Hazardous Waste Regulations (6 NY CRR Part 370 - 373). Asdescribed
above.

5. Clear Air Act (42 U.S.C Section 7401, et seq.) and National Emissions Standards for
Hazardous Air Pollutants (40 Code of Federal Regulations Part 61). These regulate and
limit emissions of hazardous air pollutants, including radionuclides.

11.2.4 Guidance To Be Considered

Inimplementing the sel ected remedy, thefollowing significant guidancewill beconsidered. Those
which are not promulgated are not legally binding.

1. NY SDEC Technica and Administrative Guidance Memorandum “ Remediation Guideline
for Soils Contaminated with Radioactive Materials’ (#4003), September, 1993).
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This memorandum contains State guidance for remediating radiologically contaminated
soils. The State's value of 10 mrem/yr above background serves as an additional goal for
remediation to be evaluated during remedial design and implementation.

2. NY SDECDivisionof Air Guidelinesfor Control of Toxic Ambient Air Contaminants, Air
Guide 1. This guide will be used to evaluate the impacts of air emissions from the
air-stripping portions of the selected remedy, and to assist with evaluating., the need for
air-emissions control equipment.

3. NY SDEC Technical and Administrative Guidance Memorandum: Determination of Soil
Remediation Objectives and Remediation Levels (# 4046), January 1994. The
recommended soil remediation objectives for Volatile Organic Compounds, chromium
and cadmium were selected as remediation goals to guide excavations at the
Chemical/Animal Pits and Glass Holes.

4, U. S. EPA Revised Interim Soil Lead Guidancefor CERCLA Sitesand RCRA Corrective
Action Facilities;, OSWR Directive No. 9355.4-12, PB94-963282, August 1994.
Guidance for remediating soil for lead at the Ash Pit.

5. U.S. EPA Soil Screening Guidance: User's Guide, EPA/540/R-96/018, April, 1996.
Goals for remediating soil for lead and mercury were developed using this guidance.
Thesegoal swere used to guide excavations at the Chemical/Animal Pitsand GlassHoles.

6. DOE Order 5400.5 and Draft 10 Code of Federal Regulations 834 “ Radiation Protection
of the Public and the Environment.” This order, and its current draft rule-making, were
used to develop radiological soil remediation levels. The basic public dose limit for
exposureto residua radioactive material for DOE facilities such asBNL, is 100 mrem/yr
abovebackground plus application of the AsLow AsReasonably Achievable (ALAR.A)
policy. Based on BNL site-specific conditions and ALARA, 15 mrem/yr above
backgroundwas selected. Thislevel isconsistent with risk requirements under CERCLA
and EPA guidance.

7. NY SDEC Technica and Administrative Guidance Memorandum: Accelerated Remedial
Actionsat Class 2, Non-RCRA Regulated Landfills. HWR-92-4044, March 9, 1992. This
memorandumdefines the Chemical/Animal Pits and Glass Holes as “hot spots’, which
contain concentrated wastes and meet criteriato consider source removal as an option.

8. U.S. EPA Presumptive Remedy for CERCLA Municipal Landfill Site (Office of Solid
Waste and Emergency Response. DirectiveNo. 9555.0-49 Feasibility Study, EPA 540-
F-93-035 September, 1993). Capping of the landfills was an appropriate remedy. This
directive considers wastes found in the Chemical/Animal Pits and Glass Holes as not

appropriate for capping.
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9. U.S. EPA Establishment of Cleanup Levels for CERCLA Sites with Radioactive
Contamination.OSWER Directive 9200.4-18, August, 1997. Thisdirective recommends
an alowable exposure to radionuclides to 15mremyr above natural background as
consistent with EPA’s acceptabl e risk range.

11.3 Cost-Effectiveness

Based on the expected performance standards, the selected remedies were determined to be
cost-effectivebecause they provide overall protection of human health and the environment, long and
short-termeffectiveness, and compliancewith ARARS, at an acceptable cost. Table 8 summarizethetotal
costs for Operable Unit 1.

11.4 Use of Permanent Solutions and Alternative Treatment Technologies to the to
Maximum Extent Practicable

Thesel ected remediesrepresent the maximum extent to which permanent solutions and treatment
technol ogiescan be used cost-effectively. The selected remedies provide the best balance of tradeoffsin
terms of long-term effectiveness and permanence; reduction in toxicity, mobility, or volume achieved
through treatment; short-term effectiveness; implementability; and cost. The statutory preference for
treatment as a principal element as well as State and community acceptance aso was considered.

Large-scaleexcavation and off-site disposal of radiologically contaminated soils is a permanent
solution that removes contamination from theareas of concern. Treatment technol ogiesfor radiologically
contaminated soils were evaluated but not selected due to limited effectiveness and the poor ability to
implement.

Permanent solutions also were selected for theother areas of concern to the extent practicable,
consideringthe best balance in trade-offs. Removing sediments and reconstructing the wetlands at the
Upland Recharge/Meadow Marsh Area represents a permanent solution that will protect the Tiger
Salamander. The Tiger Salamander will also be protected at the Recharge Basin HS and the Weaver
Drive Recharge Basin HW with the development of a Tiger Salamander Habitat Management Plan. Sail
cover of the Ash Pit eliminates direct exposure.

The remedies previously implemented of capping the Current Landfill, Former Landfill, Slit
Trench, and Interim Landfill, and bulk excavation and off-site disposal of the Chemical/Animal Pitsand
GlassHoles, are solutionsfor source control and minimizing themigration of contaminants. Groundwater
solutionsinclude treating Volatile Organic Compounds at the BNL southern boundary, monitoring, and
institutional controls. Groundwater treatment for Volatile Organic Compounds represents a permanent
solution and implementation of treatment technology.
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11.5 Preferencefor Treatment asa Principal Element

Treatment of radiologically contaminated soilsvas not found to be practical since there are no
techniquesto reduce radioactivity. Techniqueswhich minimize waste volumesor further stabilize wastes
to meet disposal facility requirements may be identified during remedial design.

Thecomponents of the sel ected remedy for groundwater arefinal actionsand satisfy the statutory
preference fortreatment as a principal element. Groundwater contaminated with total Volatile Organic
Compounds is being extracted and treated by air-stripping before recharge back to the aquifer.

11.6 Documentation of Significant Changes

Commentsreceived during the public comment period for the proposed plan and feasibility study
that support this Record of Decision were reviewed. No significant changes to the selected remedy, as
originally identified in the proposed plan, were necessary.

11.7 Five-Year Review

Five-year reviews will be needed to evaluate the effectiveness of the institutional control period
to achieve total reduction in risk at the radiological contaminated waste sites, to evaluatéhe activities

taken to protect the Tiger Salamander, and to evaluate the effectiveness of landfill caps and the
groundwater treatment system.
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Tablel
Description of Operable Unitsat BNL

Operable Unit

Description

Operable Unit | isarelatively undevel oped 950-acre area in the southeastern part of
the site. It includes historical waste handling area, such as the Former and Current
Landfills (AOCs 2 and 3), and the Former Hazardous Waste Management Facility
(AOC 1). It aso includes the Ash Pit (AOC 2F) and two recharge basins (AOCs
24E & 24F).

Operable Unit | contains six areas covered by accelerated removal actions. the
Current and Former Landfills, Chemical/Animal Pits and Glass Holes, the Interim
Landfill, the Slit Trench and Groundwater.

Operable Unit I11 contains the south central and developed portions of the site. This
operable unit contains most of the site’s contaminated groundwater.

H/vII

Operable Unit 1/V1I consists of several AOCs located in the developed central
portion of the site. It includes contaminated soils and out-of-service underground
storage tanks and pipelines proposed for removal at the Waste Concentration
Facility (AOC 10), along with various isolated areas of contaminated surface soils
(AOC 16, 17, 18). It dlso includes the BLIP facility (AOC 16K).

Operable Unit IV islocated on the east-central edge of the developed portion of the
site. It includes the 1977 Oil/Solvent Spill (AOC 5) as well as the Reclamation
Facility Building 650 and Sump Outfall Area (AOC 6), where radiologically
contaminated soils have been found. A Record of Decision has been issued for this
Operable Unit and an Interim Remedy of access restrictions and monitoring has
been implemented for AOC 6. The final remedy for the radiologically contaminated
soils (AOC 6) isincluded in this Record of Decision.

Operable Unit Vislocated in the northeast portion of the site and includes the
Sewage Treatment Plant (AOC 4) and releases to the Peconic River.

VI

Operable Unit VI islocated on the southeastern edge of the site. It isalargely
wooded area which contains various agricultural research fields and human made
experimental basins (AOC 8). No contaminated soils of concern have been found in
this operable unit, however, contaminated sedimentsin two of the human made
basins pose an ecological risk to the Tiger Salamander. Ethylene dibromide, a
pesticide, has been found in groundwater south of BNL'’s southern boundary, and is
addressed in a separate Record of Decision.
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Table?2

SUMMARY OF SITE HISTORY

Primary
AOC Name Waste Contaminated Contaminants of Maximum Reference
No. Media Concern Concentration
Radiologically Contaminated Soils
1 Former Hazardous Processing, storage and shipping of hazardous and Soil Cesuim-137 810,000 pCi/gm | CDM, 1996a.
Waste Management | radioactive wastes from 1947 to 1977. Twelve acres Strontium-90 1,300 pCi/gm | CDM, 1999a.
Facility (HWMF) containing approximately 35,000 cubic yards of Lead 429 mg/kg | BNL, 1999.
contaminated soil and debris (i.e. concrete and Mercury 184 mg/kg
asphalt). Contains buildings and structures with no
planned future use. Also, an adjacent wetland Sediment Cesium-137 13 pCi/g | CDM, 1999a.
contains contaminated sediments. Acrotor-126 36 ug/kg
Aluminum 8,150 mg/kg
Zinc 14 mg/kg
6 Reclamation Facility | Equipment decontamination pad at Building 650 Soil Cesium-137 2,800 pCi/gm | CDM, 1994.
(Building 650) sump | drained into a sump. Pipe from sump drained into an Strontium-90 140 pCi/gm | CDM, 1999%a.
and outfall area outfall area 800 feet northeast of Building 650. Plutonium-239/240 170 pCi/gm | BNL, 1999.
Contaminated soil exists near the decontamination
pad and at the outfall area. The sump outfall areawas
fenced off as an Interim Remedy under the Operable
Unit IV ROD.
10 Woaste Concentration | Facility for processing and concentration liquid Soil Cesium-137 1,486 pCi/gm | IT, 1999.
Facility (Building radioactive wastes since 1947. Liquid wastes were Strontium-90 454 pCi/gm | CDM, 1999a.
811) stored in 100,000 gallon above-ground D tanks from BNL, 1999.
1947 to 1987. Several leaks were documented in the
1980s. Tanks were dismantled in 1995 and disposed
of off-site. Contaminated concrete, asphalt pad and
soil remain. Out-of-service piping and six 8,000
gallon underground tanks also remain.
16 Aerial Radiation Radiologically contaminated soils were found near Soil Cesium-137 348 pCi/gm | IT, 1999.
Survey Results/ several buildings. The source of the contaminated Strontium-90 2pCilgm [ CDM, 1999a.
Landscape Soils soilswas originally from the former HWMF, which Lead 2,310 mg/kg BNT, 1999.

was used for landscaping.
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Table?2

SUMMARY OF SITE HISTORY

(Continued)
AOC Primary
No. Name Waste Contaminate Contaminants of Maximum Reference
d Media Concern Concentration

17 Low Mass Slightly elevated levels of radiation were found near | Soil Cesium-137 0.5 pCi/gm | IT, 1999.

Criticality Facility | theformer Low Mass Ciriticality facility, which was CDM, 1999a.
in operation from 1955 through mid 1960s. The BNL, 1999.
facility was dismantled in 1994. The former silo area
is currently arecharge basin for the OU |
groundwater treatment system.

18 Alternating Two of the three yards are used for more than 20 Soil None Not Applicable | IT, 1999.
Gradient years to store activated steel used in the synchrotron CDM, 1999a.
Synchrotron accelerator facilities. The third yard is used to store BNL, 1999.
Storage Yards non-activated steel.

Removal Actions

1B OU | Groundwater In 1984, radiological and volatile organic compounds | Groundwater | 1,1 Dichloroethane 360ppb | CDM, 1995b
(HWMF/current associated with AOC 1 and AOC 3 were found in the Chloroethane 210 ppb
Landfill) groundwater in the southeast portion of the BNL site. 1,1,1 Trichloroethane 62 ppb

In 1992, VOCs were found in groundwater at the site 1,1 Dichloroethene 34 ppb
boundary 130-150 feet bel ow the surface and are Tritium 37,000 pCi/l
migrating off-site. Tritium is also co-located with the Strontium-90 150 pCil/l
VOCs. A pump and treat system for the Ocsis

currently in operation. The strontium-90 remains on

the BNL site.

2A Former Landfill This eight-acre landfill was operated by the U.S. Groundwater | Strontium-90 150 pCi/l | CDM, 1995a.

& and Slit Trench Army during World War 11 and by BNL from 1947 to BNL, 1996.

2E 1966. Used primarily for disposal of sanitary, Buried Waste | N/A N/A

muni cipal-type and construction wastes. Limited
amounts of low-level radioactive waste and some
laboratory chemical wastes also were disposed in this
landfill. The landfill, including adjacent Slit Trench,
was capped in 1996.
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Table?2

SUMMARY OF SITE HISTORY

(Continued)
AOC Primary
No. Name Waste Contaminated Contaminants of Maximum Reference
Media Concern Concentration
2B Chemical These disposal pits were used from the late 1950s to Soil Mercury 0.18 mg/kg | CDM, 1997.
& Animal 1981. Wastes consisted of laboratory glassware, BNL, 1997.
2C Pits/GlassHoles | equipment, chemical bottles, laboratory animal Groundwater Strontium-90 240 pCi/l
carcasses, and other |aboratory wastes. Fifty-five pits Trichloroethene 22 ppb
were excavated in 1997, and wastes were sorted and Carbontetrachloride 6 ppb
stockpiled. They are currently being disposed of off-
site. Buried Waste | N/A N/A
2D Interim Landfill | Thisthree-quarter acre landfill was operated BNL Groundwater Strontium-90 150 pCi/l | CDM, 1995a.
from 1966 to 1967. Used temporarily for municipal- BNL, 1996a.
type, sanitary and construction waste disposal until Buried Waste | N/A N/A
the Current Landfill was built. Limited amounts of
low-level radioactive waste and some laboratory
chemical wastes also were disposed of in this landfill.
The landfill was capped in 1997.

3 Current Landfill | This eight-acre landfill was operated by BNL from Groundwater 1,1 Dichloroethane 48 ppb | CDM, 1995a.
1967 to 1990. Used primarily for municipal-type, 1,1,1 Trichloroethane 6 ppb | BNL, 1994.
sanitary and construction waste disposal. Limited Chloroethane 34 ppb
amounts of low-level radioactive waste and some
laboratory chemical wastes also were disposed in this | Buried Waste | N/A N/A
landfill. The landfill was capped in 1995.

16S National In 1992, soil excavated from the National Weather Soil Cesium-137 greater than 23 | CDM, 1995a.

Weather Service | Servicesite at BNL was found to contain low levels pCi/gm [ BNL, 1996.
Stockpile of radioactive contamination. About 127 cubic yards (one drum)

of soil was below cleanup goals and one drum of soil

was above cleanup goals. The drum is being stored at

the former Hazardous Waste Management Facility

and the 127 cubic yards was used as fill under the cap

of the Former Landfill.
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Table?2

SUMMARY OF SITE HISTORY

(Continued)
AOC Primary
No. Name Waste Contaminated Contaminants of Maximum Reference
Media Concern Concentration
Other Area of Concern

2F Ash Pit This three-acre area was used for disposal of Soil Lead 2,100 mg/kg | CDM, 1995a.
incinerator ash from 1943 to 1963. No records indicate CDM, 1996a.
incineration of radiological or hazardous wastes.
Portions of the ash pit are covered with afire break
and a paved road.

3 Wooded Wetland This two-acre wetland is adjacent to the capped Surface Water Aluminum 38,600 Fg/l | CDM, 1996a.
Current Landfill. Runoff contaminated with leachate Copper 56 Fg/l | CDM, 1999a.
for the landfill drained into the area before capping the Zinc 252 Fg/l | CDM, 1999b.
landfill in 1995. Elevated levels of metal below human
health concerns may be a potential threat to the New Sediment Copper 8 mg/kg
York State endangered Tiger Salamander. Lead 28 mg/kg

8 Upland and Used for experimentsin the 1960s and 1970s on use of | Surface Water Aluminum 5,110 Fg/l | CDM, 1996a.

Recharge Meadow natural ecosystems for treatment of sewage and Cadmium 73Fg/l | CDM, 1999a.
Marsh recharge to groundwater. The sewage contained metal Copper 1,550 Fg/l | CDM, 1999b.
and radionuclide contaminants. The area currently Zinc 27,800 Fg/l
contains abandoned artificial basins and ponds. No
chemicals of concern exceed human health risk Sediment Cadmium 22 mg/lg
criteria; metal concentrations are a potential concern Copper 1,880 mg/kg
for the New Y ork State endangered Tiger Salamander. Mercury 12 mg/kg
Silver 138 mg/kg
24E | Recharge Basin HS These two recharge basins receive storm water effluent | Surface Water Aluminum 14,880 Fg/l | CDM, 1996a.
& Recharge Basin HW | from the center of the BNL site and warehouse area. Copper 70Fg/l | CDM, 1999a.
24F They are New Y ork State permitted Basins. No Zinc 297 Fg/l | CDM, 1999b.
chemicals of concern exceed human health risk
criteria. Metal concentrations are a potential concern Sediment Cadmium 3 mg/kg
for the New Y ork State endangered Tiger Salamander. Copper 143 mg/kg
Lead 297 mg/kg
Zinc 806 mg/kg
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Table3

Drinking Water Standards, Groundwater Standards, Guidance Values and Cleanup Goal for Selected Parameters
Brookhaven National Laboratory - Operable Unit |

NYS Drinking Water Groundwater Quality for GA USEPA Primary Drinking Sdected Cleanup Goal
Constituent Satandard 10NYCRR Waters 6NYCRR 703.5 Water Sandards
Subpart 5-1 Part 141 MCL
(ug/) (ug/) (ug/) (ug/)
Violatile Organics
Carbon tetrachloride 5P 5 5 5
Chloroethane 5P 5 NS 5
Chloroethane 5P 5 NS 5
1,2 Dibromoethane 0.05P 5 0.05 0.05
1,1 Dichloroethane 5P 5 NS 5
1,2 Dichloroethane 5P 5 5 5
1,1 Dichloroethene 5P 5 7 5
1,2 Dichloroethene 5P 5 70/100[1] 5
1,2 Dichloropropane 5P 5 5 5
Tetrachloroethene 5P 5 5 5
1,1,1 Trichloroethane 5P 5 200 5
Trichloroethylane 5P 5 5 5
Vinyl chloride 2P 2 2 2
Inorganics
Cadmium 5 10 5 5
Lead 15 25 15[2] 15
Thallium 2 4 2 2
Radionuclides (pCIN) [3] (pClI/N) (pCl/N) (pClI/N)
Gross alpha 15 NS NS 15
Gross beta 50 NS 50 [4] 50 [4]
Strontium-90 8 NS 8 8
Tritrium 20,000 NS 20,000 20,000
Notes:
NS No Standard [4- USEP Drinking Water Standards as per CFR 40 part 141.16 are listed for
P- Principle Organic Contaminant Strontium-90, tritium, and gross beta. MCL for both beta particle and photon

radioactivity, i.e., from human made radionuclides in drinking water is the
average annual concentration that shall not produce an animal dose
equivalent to the total body or any internal organ greater than 4 milliren/year
(40 CFR 141.163).

[1]- cisisomer = 70 ug/l, transisomer = 100 ug/I.

[2]- Based on USEPA 1996 Drinking Water Regulations.

[3]- Based on NYSDOH MCLs-January 1992. Current MCLSs, based
on the last revision of the Safe Drinking Water Act
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Table4
Soil Cleanup Levelsfor
Principal Radiological Contaminantsat BNL

Radionuclide® Soil Cleanup Leve Soil Cleanup Level
Residential Land Use Industrial Land Use
(pCi/g) (pCi/g)
Cesium-137 233 67°
Strontium-90 15° 15°¢
Radium-226 5¢ 5¢
a. Acceptable soil concentration for 15 mrem/yr above background exposure and

residential land use with 50 years of institutional control of the site. This Goal applies
to areas other than the Former Hazardous Waste Management Facility.

Acceptable soil concentration for 15 mrem/yr above background exposure and
industrial land use with 50 years of institutional control and residential land use with
100 years of institutional control of the site. This Goal appliesto the Former
Hazardous Waste Management Facility.

The Strontium-90 goal is based on an evaluation. of groundwater impacts. It also is
protective of residential and industrial use.

DOE Order 5400.5 Radiation Protection of the Public and the Environment. Also,
commonly used by EPA.

In addition to the radionuclide specific levels, a post remediation sampling and a dose
assessment will be performed to ensure that the dose from the remaining
concentrations of al radionuclides present is less than 15 mrem/year above
background considering 50 years of institutional control for the selected land use.
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Table5
Soil Cleanup Levelsfor Principal Chemical Contaminants at BNL

Contaminant Soil Cleanup Level
(mg/kg)
Lead 4002
Mercury 1.84°

a. Based on EPA’s soil screening level guidance (OSWER 9355.4-23). Protective of
residential use.

b. Based on EPA’s soil screening level guidance (OSWER 9355.4-23)). Protective of

groundwater and residential use. This goal applies to the former Hazardous Waste
Management Facility (AOC 1).
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Table7

SUMMARY OF SELECTED REMEDIES

AOC Remedial
No. Name Proposed Remedial Actions Basisfor Action Current Status Action
Reference
Radiologically Contaminated Soils
Former Hazardous Excavation with off-site disposal of approximately 35,000 Protect groundwater from Planned action upon ROD CDM, 1999a
1 Waste Management cubic yards of contaminated soil, debris and sediments. Habitat restoration Strontium-90. Achieve 15 mrem/yr approval. BNL,1999
Facility (HWMF) of the wetland. Demolition and disposal of facilities and buildings. cleanup goa for future industrial
Institutional controls and monitoring. land use.
Reclamation Facility Excavation with off-site disposal of soil contaminated with long-lived Protect groundwater from Interim Remedy (fencing CDM, 1999a
(Building 650) Sump radionuclides near Building 650 and at sump outfall area. Excavation with Strontium-90. Achieve 15 mrem/yr and accessrestrictions) in BNL,1999
6 and Outfall Area off-site disposal pipe (and associated contaminated with short-lived remediation goal for future place. Planned action upon
radionuclide with AOC 1 soilsfor off-site disposal. Remove cotaminated residential land use. ROD approval
concrete at decontamination pad and dispose of off-site. Post-excavation
soil sampling and dose assessment. Institutional controls and monitoring.

10 Waste Concentration Remove and dispose of off-site contaminated concrete and asphalt pad at Protect groundwater. Achieve 15 D Tanksremoved. Planned CDM, 1999a

Facility D Tanks Area, out-of-service piping and six 8,000 gallon underground mrem/yr remediation goal for action upon ROD approval. BNL, 1999
tanks. Excavate/consolidate soilswith AOC 1 for off-site disposal. Post- future residential land use. 17,1999
excavation soil sampling and dose assessment. Institutional controls and
monitoring.

16 Aeria Survey Results Excavate soils above cleanup goals and/consolidate soilswith AOC 1 for Achieve 15 mrem/yr remediation Planned action upon ROD CDM, 1999a
Results (Sub-AOCs off-site disposal. Extent of excavation to be determined during design goal for future residential land use. approval. BNL, 1999
16E, 16F, 16G, 16S.1- phase. Post-excavation soil sampling and dose assessment. Institutional Achieve 400 mg/kg cleanup level 1T, 1999
4 and 16S.6a-f) controls and monitoring. for lead at AOC 16S.3.

16 Aerial Rad Survey Activefacilities that will be monitored. Institutional controls. Facilities Monitor active facilitiesto insure Planned action upon ROD BNL, 1999
Results (Sub-AOCs will be decontaminated and decommissioned upon closure. that unacceptable environmental approval. 17,1999
16A-D, 161, 16J and releases do not occur.
16M-Q

17 Low Mass Critically Institutional controls and monitoring Achieve 15 mrem/yr remediation Planned action upon ROD 1T, 1999
Facility goal for future residential land use. approval.

18 Alternating Gradient Institutional controls and monitoring. Achieve 15 mrem/yr remediation Planned action upon ROD 1T, 1999
Synchroton Storage goal for future residential land use. approval.

Yard
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Table7

SUMMARY OF SELECTED REMEDIES (Continued)

AOC Name Proposed Remedia Actions Basisfor Action Current Status Remedial Action
No. Reference
Other Areasof Concern
Ash Pit Sail cap. Annual visual inspection to ensure ash isnot exposed Protection from direct exposure to Planned action upon ROD CDM, 1999a
2F at surface. Institutional controls and monitoring. lead. approval. BNL, 1999
Wooded Wetland Institutional controls and annual monitoring of surface water Protection of State endangered Monitoring performed CDM, 1999%b
sediments. Species. with current landfill BNL, 1999
3A monitoring.
Upland and Recharge Excavation of contaminated sediments with off-site disposal. Protection of State endangered Planned action upon Rod CDM, 1999a
Meadow Marsh Reconstruction of the wetlands. Maintenance and monitoring. Species. approval. CDM, 1999%b
8 BNL, 1999
24E Recharge Basins HS and HW Institutional controls. Monitoring and Maintenance under Protection of State endangered Planned action upon ROD CDM, 1999a
& 24F current NY SDEC SPDES permit and BNL implementation of species. approval. BNL, 1999
Tiger Salamander Habitat Management Plan.
Removal Actions Selected as Final Actions
2A Former Landfill Areasand Geomembrane cap. Institutional controls and monitoring Protect groundwater. Presumptive Completed October 1996. CDM, 1995a
& Slit Trench including methane monitoring, groundwater sampling, remedy for landfills. BNL, 1996a
2E monthly inspections.
Current Landfill Geomembrane cap. Institutional controls and monitoring Protect groundwater. Presumptive Completed November CDM, 1995a
including methane monitoring, groundwater sampling, remedy for landfills. 1995. BNL, 1994
3 monthly inspections.
National Weather Service Fill for Former Landfill. Off-Site Disposal of contaminated Achieve 15 mrem/yr remediation goal Completed October 1996. CDM, 1995a
16S Stoclkpile portion. for futureresidential land use. BNL, 1996a
OU 1 Groundwater Pump and treat. Groundwater monitoring. Prevent migration of off-site Pump-and- treat system CDM, 1995b
contaminant and achieve MCLsfor completed December BNL, 1996b
1B groundwater. 1996.
2B& Chemical/Animal Pitsand Excavation and off site disposal of buried wastes and Protective groundwater. Presumptive Excavation completed CDM, 1997a
2C Glass Holes contaminated soils. remedy for landfills. September 1997. BNL, 1997
Interim Landfill Geomembrane cap. Institutional controls and monitoring Groundwater protection. Presumptive Completed. CDM, 1995a
including methane monitoring, groundwater sampling, remedy for landfills. BNL, 1996a
2D monthly inspections.
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Table8
Cost Summary for Selected Remedies

REMEDIATION TASK REMEDIATION COSTS

Radiologically Contaminated Soils

Radiological Soils 24,032,00
HWMF Demolition & Disposal 1,380,000
Bldg. 811-D Tanks 1,440,000
Bldg. 811-Underground A and B Tanks 1,008,000
Sub Total $27,860,000

Other Areasof Concern

AshFill 146,000
Meadow Marsh Basins 442,000
Sub Total $588,000
Removal Actions
Current Landfill* 3,300,000
Former Landfill and Slit Trench* 6,460,000
Chemical/Animal Pits & Glass Holes* 6,587,000
Interim Landfill* 1,590,000
OU | Groundwater Pump and Treat 4,076,000
System*
Sub Total $22,013,000

*|ncurred costs
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U.S. DEPARTMENT OF ENERGY

BROOKHAVEN NATIONAL LABORATORY

RECORD OF DECISION

OPERABLE UNIT |
AND RADIOLOGICALLY CONTAMINATED SOILS
(INCLUDING AREAS OF CONCERN 6, 8, 10, 16,17, and 18)

1. RESPONSIVENESS SUMMARY
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1 INTRODUCTION

This Responsiveness Summary of the Record of Decision presents the public comments and
concerns and the U.S. Department of Energy's (DOE) responses to those comments and concerns that
addressthe Feasibility Study Report (FS) and the Proposed Plan for Operable Unit | (OU 1) and several
areas of radiologically contaminated soils at Brookhaven National Laboratory (BNL).

The Responsive Summary serves the following two functions:

. It providesdecision-makerswith information about the views of thecommunity regarding
the proposed remedial action and feasible alternatives; and

. It documents how public comments have been considered during, the decision-making
and provides answers to major comments.

A public comment period for thereview of the OU | Proposed Plan andthe OU | Feasibility Study
began on April 1, 1999 and ended on April 30, 1999. A public meeting was held on April 22, 1999 at
7:30 p.m. inthe BerknerHall Auditorium at Brookhaven National Laboratory. Approximately 40 people
attended this meeting. Copies of the Proposed Plan and other related informational material were
available. Copies of the OU | Proposed Plan and the Feasibility Study were provided at the following
Administrative Record/Information Respositories for public review:

. U.S. EPA Region I, Administrative Records Room, New York, NY
. Longwood Public Library, Middle Iand, NY
. BNL Research Library, Upton, NY

. Mastic-Moriches-Shirley Library, Shirley, NY

Based on the comments received during the public meeting and comment period, the DOE
believesthat the EPA, NY SDEC, BNL, loca government officials and residents were responsive to the
Proposed Plan and generally support DOE's preferred remedia aternatives. No major objectionsto the
preferred remedy were raised at the public meeting or during the comment period. Section 4 of this
Responsiveness Summary summarizes responses to all comments pertaining to the Proposed Plan and
Feasibility Study.

The Responsiveness Summary is divided into the following sections:

2. OVERVIEW OF THE RESPONSIVENESS SUMMARY
This section briefly describes the site background and DOE's proposed alternatives.

3. BACKGROUND ON COMMUNITY INVOLVEMENT AND CONCERNS

This section provides the history of community concerns and describes community
involvement in selecting aremedy for OU I.

T:/OU1RPD\oulroda.wpd 6/22/99 57



4. COMPREHENSIVE SUMMARY OF MAJOR QUESTIONS, COMMENTS AND
CONCERNS, AND DOE RESPONSES
This section summarizes the written comments DOE received during the public comment
period, the oral and written comments received during the public meeting, and DOE's
responses.

5. RESPONSES TO DETAILED COMMENT LETTERS
This section contains specific written responses to the significant comment letters.
Comments from these letters also are given in the summaries in Section 4 of this
document.

6. CHRONOLOGY OF COMMUNITY RELATIONSACTIVITIES
This section gives a chronology of the significant Community Relations activities that
pertainto OU 1.

7. REFERENCES
2. OVERVIEW OF THE RESPONSIVENESS SUMMARY
21  SiteHistory

The BNL site, formerly Camp Upton, was occupied by the U.S. Army during World Wars | and
I1. Between the wars, the site was operated by the Civilian Conservation Corps. It was transferred to the
Atomic Energy Commission in 1947, to the Energy Research and Devel opment Administration in 1975,
and to DOE in 1977.

In 1980, the BNL site was placed on NY SDEC's list of Inactive Hazardous Waste Sites. On
December 21, 1989, the BNL site was included on EPA's National Priorities List because of
contamination of soil and groundwater that resulted from past operations of the facility.
Subsequently, the EPA, NY SDEC, and DOE entered into a Federal Facilities Agreement (herein
referred to as the IAG) that became effective in May 1992 (Administrative Docket Number: 11-
CERCLA-FFA-00201) to coordinate cleanup activities. The IAG identified areas of concern that
were grouped into Operable Units to be evaluated for response actions. The IAG requires a Remedial
Investigation/Feasibility Study for OU I, pursuant to 42 U.S.C. 9601 et. seg., to meet CERCLA
requirements. The IAG aso requires cleanup actions to address the identified concerns. Cleanup at
the BNL site will be conducted pursuant to CERCLA, 40 CFR Part 300.

BNL's Response Strategy Document (SAIC, 1992) grouped the identified areas of concerninto
seven Operable Units. OU Il and VII were subsequently combined. Remedial investigations and risk
assessments (CDM Federal 1996a, I T 1999a) were conducted. In addition, several accelerated cleanup
actions were taken as discussed in Section |1 and an interim action was taken at the Building 650 Sump
Ouitfal Area. The Sump Outfall Area was fenced off to prevent unnecessary access. Risk assessments
were conducted to evaluate the nature and extent of contamination, and potential risks associated with
the areas of concern are addressed in this Record of Decision. A Feasibility Study
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(CDM Federal 1999a) was prepared to evauate the alternatives for remediating the radiologically
contaminated soils and other areas of concern addressed in this Record of Decision.

2.2  SiteDescription
An overview of the areas of concern addressed in this Record of Decision is presented below.
2.3 Radiologically Contaminated Soils

Radiol ogically contaminated soilsfrom thefollowing areas of concern areincluded in thisRecord
of Decision.

. the former Hazardous Waste Management Facility (AOC 1)
. the Waste Concentration Facility Building 811 (AOC 10)
. the radiologically contaminated surface soils (Areas of Concern 16, 17, and 18), and

. the Reclamation Facility Building 650 and Sump Outfall Area (AOC 6).

The OU | and Radiologically Contaminated Soils Feasibility Study evaluated severa remedial
aternatives to address soil and sediment contamination. The Proposed Plan recommended that
radiologically contaminated soil above cleanup goals be excavated, disposed of off-site and institutional
controls be implemented. Some associated structures also will be removed.

All wastes will be transported off-site to a permitted disposal facility.

24 Other Areasof Concern

There are other areas of concern which have low concentrations of metals as the primary
contaminant of concern.

Upland Recharge/Meadow Marsh Are

The Upland Recharge/M eadow Marsh Area(AOC 8) wasthe site of an experiment for evaluating
the capacity of small natural and artificial terrestrial and aguatic ecosystems for sewage treatment and
recharge of ground and surface waters.

The Remedia Investigation found no human health risks from exposures to soils or sediments.
However, the focused Ecological Risk Assessment identified the potential for ecological risk to tiger
sdamanders by exposure to metals. Groundwater contaminated with ethylene dibromide and
contaminated soilsis addressed in a separate Record of Decision for
OuU VI.

The recommended remedy for two ponds in the Upland Recharge/Meadow Marsh Area is

excavating of contaminated sediments and disposing of the wastes off-site. The two wetlands will be
reconstructed.
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Recharge Basins

Recharge Basins HS (AOC 24E) and Weaver Drive Basin HW (AOC 24F) receive storm water
effluent, and are included in the BNL State Pollution Discharge Elimination System (SPDES). The
recommended remedy is operational maintenance and monitoring for the recharge basins. A Tiger
Salamander Habitat Management Planisbeing prepared in conjunction withthe NY SDEC to protect this
species from routine basin maintenance.

Ash Pit
The Ash Pit was used disposing of ash and dlag from a solid waste incinerator that operated from
1943 to 1963. The proposed remedy is to cover the Ash pit with a soil cap and provide institutional

controls and maintenance to prevent exposures.

Wooded Wetland

The Wooded Wetland received runoff from the Current Landfill when it was operating. The
proposed remedy isinstitutional control and monitoring.

25 Removal Actions

DOE determined that accelerated cleanup actions, called removal actions, were required for
severd areas of concern. The potential removal actions were evaluated in Engineering Evaluation/Cost
AnaysisReportsthat were prepared pursuant to CERCLA (CDM Federal, 1995a; CDM Federal, 1995b;
and CDM Federal, 19974). These reports were made available for public review and were approved by
the regulatory agencies. The removal actions selected, after considering public comments, are
documented in Action Memorandum (BNL, 1994; BNL, 1996; BNL, 1997).

Several landfill areas of concern were capped to prevent contaminates from migrating.
Geomembrane caps, constructed pursuant to 6 NY CCR Part 360, were placed over the Current Landfill,
Former Landfill, Slit Trench, and Interim Landfill. Its construction was completed in November, 1995
at the Current Landfill, in October 1996 at the Former Landfill and Slit Trench, and in November 1997
at the Interim Landfill. Details are documented in construction certification reports (CDM Federdl,
1996b; Weston, 1997; and P.W. Grosser, 1997). The National Weather Service stockpile was used as
fill for the Former Landfill cap. A 55-gallon drum containing soil with levels of radionuclides too high
to place under the cap is stored at the former HWMF and will be disposed of off-site.

Contaminant soil, debris, and intact bottles were excavated and segregated for treatment and/or
disposal from the Chemical/Animals Pits and Glass Holes. Samples were taken at each pit to ensure that
cleanup levels of soil were met.

Severa actions are being taken to address contamination of groundwater resulting from waste
disposal at the former HWMF and the Current Landfill. A groundwater pump and treat system was
installed in December 1996 at the BNL southern boundary to extract and treat Volatile Organic
Compounds (VOC) that contaminate groundwater downgradient of OU | source areas. The system
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isdesigned to remove these chemicals by air stripping. The groundwater is recharged upgradient using
a recharge basin. Groundwater from the area is being monitored. Contamination of groundwater
associated with the Former Landfill and contaminated groundwater that has migrated off-site will be
addressed in the OU I11 Record of Decision.

These removal actions are being adopted as final actionsin this Record of Decision.
26  Level of Community Support for the Proposed Alternatives

Based on comments received during the public comment period, DOE and BNL believe that the
public and local elected officias are in genera agreement with the above recommended remedial
aternatives. One-third of the comments received endorsed the proposed aternatives. There was one
comment indicating a preferencefor using vitrification or soil washing. The remaining commentsdid not
expressan opinion for or against the proposed alternatives. The principal issues of concern were control
of dust during excavation, the potential for transportation accidents, and deer contaminated with
cesium-137.

2.7  Changesin the Proposed Plan

No changes to recommended remedies given in the Proposed Plan are required based on public
or local official comments, or based on the EPA's and the NY SDEC's recommendations.

3. BACKGROUND ON COMMUNITY INVOLVEMENT AND CONCERNS
3.1  Community Profile

BNL is located in Brookhaven Town at the geographic center of Suffolk County, which
encompassesthe central and eastern part of Long Island. With a population of approximately 430,000,
Brookhaven Town accounts for about 16 percent of Long Island's 2.6 million residents.Suffolk County
is operated by a county executive and an 18-member legidature. Brookhaven Town employs a town
council (six at-large councilors) and a supervisor. Both governments maintain professional planning,
development and environment departments, plus planning boards.

Many villages and hamlets dot Brookhaven Town's 260 square miles, and BNL issurrounded by
the unincorporated communitiesof East Y aphank, Y aphank, Ridge, Middlelsland, and Manorville. Most
of these villages and hamlets have citizen-run civic or taxpayer organizations with large and active
memberships. M ost organizationsjoin one or both of the area'stwo umbrellacivic groups, the Affiliated
Brookhaven Civic Organization and the Longwood Alliance. These communities support service clubs,
which represent the businesses, churches, and other aligned interests within the community.

The town of Riverhead is another Suffolk County town where BNL activities generate interest.

It isto the east of BNL beyond the Town of Brookhaven, has a population of about 24,500, and an area
of about 60 square miles of which 41 percent isfarmed. Riverhead employs a supervisor-town
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council government, which maintains professional planning, devel opment and environment departments,
plus a planning board.

3.2  History of Community I nvolvement

Historically, public involvement in BNL's environmental restoration activities was low, but after
the establishment of a Community Relations program in 1991, public interest and contact with BNL
increased. Evidence of the growth of community involvement can be measured by the steady increasein
the size of the Environmental Restorations Division's (BNL) stakeholder mailing list, which currently
numbers 2,312. BNL has made concerted efforts to inform and invol ve the community in itsremediation
efforts since its formation, and OU | has been routinely included in community involvement efforts.

On March 1, 1998 Brookhaven Science Associates became the management group responsible
for BNL. Sincethen, interaction with the community has been amajor focus of BNL'sadministration and
employees.

Two established mechanismsfor community involvement meet monthly at BNL . The Brookhaven
Executive Roundtable (BER) (established in August 1997) is composed of elected officials (or their
representatives), regulators, and the Suffolk County Water Authority. Community members routinely
attend the meetings and an opportunity for public comment is on agenda. The BER was created to
facilitate and expedite the flow of information from BNL to some of its key stakeholders on significant
environmental, operational and/or regulatory/oversight issues. An independent Community Advisory
Council hasbeen meeting since September 1998. Composed of representativesof established stakeholder
groups on Long Island, BNL employees and severa individuals, the council meets to learn about and
discussissues relating to the laboratory and to offer recommendations to BNL's director.

Community relations activities concerning BNL CERCLA activities have echoed the new
emphasis on community involvement at the decision-making level. Since August 1998, ten roundtables
and workshops have been conducted to solicit community input on groundwater remediation and
sampling of the Peconic River before the final remedies or plans were selected by BNL. To emphasize
the importance of environmental issues, BNL's Director scheduled a BNL “Enviromental Fair Day” in
the fall of 1998, which 3,600 community members attended, including many families with children. As
part of thefestivitiesBNL sponsored a" photo opportunity" for children (and adults) to havetheir picture
taken on a huge drill rig, staffed a display about each of the Operable Units, and led tours of
remediation-sites. Volunteers from BNL staffed the display, the drill rig, and the tours.
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The goals of the Community Relations program are the following:

. To inform stakehol ders (on-site employees and membersof the public) about the issues
being addressed.

. To solicit input from stakehol ders about these issues.

. To provide stakeholder input to DOE/BNL senior management and regulatorsto be used
as one of the decision-making criteriafor evaluating cleanup alternatives.

. To develop relationships with on-site employees, community members and leaders, and
community environmental activists.

. To increase regular communication with stakeholders through expansion of the BNL

stakeholder mailing list.

A Community Relations Plan was finalized for the BNL site in September 1991. In accordance
with this plan and CERCLA Section 113 (k) (2)(B)(I-v) and 117, the community relations program
focused on public information and involvement. A variety of activities was used to provide information
and to seek public participation, including the following.

The compilation of a stakeholder mailing list

» The regular issuance of the newdletter cleanupdate.

» Meetings held with stakeholders in the form of roundtables, workshops, public meetings or
individual stakeholder contacts.

» Maintenance of the BNL home page on the internet.

» Attendance at and updates provided to civic organization monthly meetings.

» Mailings of fact sheets about specific projects.

* An Administrative Record, documenting the basis for the selection of remova and remedial
actionsat the BNL site, hasbeen established and ismaintained at thelocal librarieslisted below.
The libraries also maintain site reports, press releases, and fact sheets. Thelibraries are:

Longwood Public Library Brookhaven National Laboratory
80 Middle Country Road Research Library
Middle Idand, NY 11953 Bldg. 477A

Upton, NY 11973
Mastic-Moriches-Shirley Library EPA Region Il
301 William Floyd Parkway Administrative Records Room
Shirley, NY 11967 290 Broadway

New York, New Y ork 10001-1866
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3.3  Summary of Community Participation Activitiesfor OU |

Listed below are the mgor areas of community relations activities relating to the remedial
activities that are covered by the OU | Feasibility Study and the Proposed Plan. Section 6 provides a
detailed chronology of all the community relations activities for OU |.

Operable Unit | - Sampling and Analysis Plans

A public notice of availability for review and comment for the "OU | Remedid
Investigation/Feasibility Study, Sampling and Analysis Plans and Site Hedlth and Safety Plan” was
published in local newspapers in October 1993. The public comment period for these documents was
October 25 to November 26, 1993. A public meeting at BNL was held to discuss these reports.

Removal Action VI - Landfills and Chemica Holes

The Removal Action VI "Current Landfill Action Memorandum™ was availablefor public review
in the Administrative Record in January 1995, and a public notice of availability was published in local
newspapers. In May 1995 a public notice for review and comment of Removal Action VI "Engineering
Evauation/Cost Analysisfor Landfill Closure" was published in local newspapers. A 30-day extension
of the comment period was requested, and the extension was granted and noted in an article published
in cleanupdate.

A presentation was made to the Community Work Group (an independent citizen group which
lookedinto operationsat BNL during 1996) in May 1996 about the cleanup methods under consideration
for the"chemical/animal/glassholes.” Anarticleabout themeeting waspublishedin cleanupdate. InApril
1997 aletter was sent to stakehol ders advising them that the " Chemical/Animal Pitsand GlassHolesFina
Evaluation of Alternatives Report" was available for public review and comment. A fact sheet on the
document also was enclosed. A public notice appeared in local newspapers. In the spring of 1997 an
article about the initiation of the excavation and remediation of the former waste pits was included in
cleanupdate.

In July 1996 the Removal Action VI “Former Landfill Action Memorandum” was available for
public review, and a public notice was published in local newspapers. An extensive article about the
capping of the oldest inactive landfill was published in cleanupdate. The article included photos, a
"cutaway", and a description of the capping process. In June 1997 a public notice of availability for
review and comment of Operable Unit | "Action Memorandum Phase 111 - Landfill Closure Removal
Action" was published in local newspapers.

Removal Action V Operable Unit | - Groundwater Removal Action and Operable Units| and I11 Public
Water Hookups

A press release titled “Brookhaven Laboratory to Hold Public Meeting on Environmental
Remediation, January 16, 1996" wasissued in December 1995. A public notice for review and comment
of the "Engineering Evaluation/Cost Analysis' (EE/CA) was published in January 1996. The 30-day
public comment period for this document began January 2, and as a result of reguests
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from the community, was extended twice, ending on March 18, 1996. An announcement of the January
16, 1996 public meeting aso was included in the public notice. Summary sheets were sent to the
stakeholders.

A public meeting was held on January 16,1996 at BNL to discuss the findings of the Removal
Action EE/CA. Approximately 700 people attended the meeting.

An announcement of the extension of the public comment period was sent to the mailing list. A
presentation to the Community Work Group regarding the public water hookups and a briefing on the
"Groundwater EE/CA" wereheld at BNL. Two on-site briefings (January 4, 1996 and February 8, 1996)
regarding the proposed groundwater treatment plant were given to the National Weather Service steff.

A Suffolk County legislator hosted ameeting to brief el ected officials on the public water hookup
project and BNL groundwater contamination. Two question-and-answer sessions (February 5 and 6,
1996) were offered to BNL employees regarding Operable Unit | groundwater issues. Also, four fact
sheets about this project were published and distributed, as well as articles in six editions of the
Brookhaven Bulletin (between February and March 1996). Several letters were received from the
community and responded to by DOE.

Operable Unit 1/VI1 -Remedial Investigation/Risk Assessment Report

In July 1996 apublic noticefor review and comment of the OU 1/VI "Remedial Investigation/Risk
Assessment”" was published. The public comment period began July 29, 1996 and was originaly
scheduled to end August 30, 1996. Upon a request from a community group, it was extended to
September 30, 1996. An article about the upcoming meeting was published in cleanupdate in the spring
1996 issue, and a notice of availability of the reports was published in the summer 1996 issue.

A summary sheet titled "Remedial Investigation and Risk Assessment of the Southeast Area of
the Laboratory" washand-delivered to the potentially affected community and mailed to the stakehol ders.
Later, when the public comment period was extended, it again was sent to the stakeholders with aletter
announcing the extension.

OU I1/VII Remedial Investigation Report

The Operable Unit [1/VIl Remedial Investigation Report was made available for public review
and comment on February 17, 1999. A public notice and a display advertisement announcing the public
comment period and the dates of the information/poster sessions were published in local newspapers. A
DOE pressrelease that announced the comment period and provided asummary of the report wasissued
to media contacts.

A mailing to the stakeholder mailing list, to all BNL employees, and to others who work on the
BNL site but are not BNL employees (for example, the Day Care Center workers) included a
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cover letter, fact sheet and acopy of the public notice. The cover letter mentioned the dates and locations
of the information/poster sessions.

An articlein the Brookhaven Bulletin briefly summarized the topic and provided dates and times
for information/poster sessions.

Two information/poster sessions wereheld in Berkner Hall, BNL. Total attendance at the two
information sessions was 48, including 8 members of the public and 40 BNL employees. One written
comment was received on the Rl Report, and was responded to by DOE.

OU | Feasbility Study and Proposed Plan

The lead story of the December 1998 issue of cleanupdate "Meeting Scheduled on Lab Soil
Cleanup" focused on the OU | Feasibility Study, detailing the cleanup options under consideration and
announcing that the documents would be available for public review shortly. The OU 11/VIlI Remedial
Investigation Report also was featured in the article.

The Operable Unit | Feasibility Study and Proposed Plan was made available for public review
and comment on April 1, 1999. A public notice and a display advertisement announcing the public
comment period, the dates of the information/poster sessions, and the date of the public meeting were
publishedinlocal newspapers. A DOE pressrel ease that announced the comment period and summarized
the report was issued to media contacts.

A mailing was sent to the stakeholders, to all BNL employees, and to others who work on-site.
The mailing, which wasformatted in afashion similar to thenewdetter cleanupdate, included asummary
of the report, mentioned the dates and locations of the information/poster sessions and public meeting,
and provided aphone number to call to receive a copy of the entire OU | Proposed Plan. Two additional
display advertisements announcing meeting dates were published in local newspapers. The Executive
Summary of the Feasibility Study and the entire Proposed Plan were available onthe BNL web site, along
with the dates and times of the information sessions and public meeting.

Twolaboratory-widee-mailsreminded BNL employeesof theinformation sessionsand the public
meeting dates just before each occurred. An article in the Brookhaven Bulletin explained the proposed
plan briefly and gave meeting dates and the web address.

Flyers announcing the upcoming poster sessions and public meeting were sent to all the public
librariesin Suffolk County to be posted on their community bulletin boards. Fiveloca civic organizations
were briefed on the upcoming eventsand the flyerswere distributed at the meetings. Onecivic association
president was briefed by phone. The flyers also were distributed at the April 1999 meeting of the
Community Advisory Council.

The Brookhaven Executive Roundtable was provided with an update and overview of OU | in
December 1998 and a comprehensive status report in March 1999. The Community Advisory
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Council was given an overview of all the Operable Units in December 1998 and a budget update in
January 1999.

Elected officials were briefed in aletter sent in February 1999, and offered a personal briefing if
that was desired. The staffs of Congressman Forbes and Senators Moynihan and Schumer were briefed
by representatives of BNL and the local DOE-Brookhaven office in March of 1999.

Two poster/information sessionswere held at BNL, oneat lunchtime and onein theevening. The
public meeting was held at Berkner Hall, BNL on April 22, 1999. Approximately 75 people attended the
three sessions, including 19 members of the public.

4, COMPREHENSIVE SUMMARY OF MAJOR QUESTIONS, COMMENTS,
CONCERNS AND RESPONSES

4.1 Overview

Public commentson the Feasibility Study and the Proposed Plan were submitted during the public
comment period. These comments are presented in the following two categories:

1 Summary of questions and responses from the OU | Public Meeting held
April 22, 1999. These comments were addressed by the panel at the public meeting and
are summarized below.

2. Responses to written public comments received during the public comment period
between April 1 and April 30, 1999. These are presented in Section 5, Responses to
Detailed Comments.

4.2  Summary Questions and Responses

Similar questions and comments from different sources were combined and summarized for a
common response. These general topics include the following:

Transportation off Long Island
Contamination of deer at BNL
Off-site disposal of wastes
Proposed cleanup remedies

El N

1. Transportation off Long Island

The concerns expressed relate to the planned mode of transportation of contaminated soils by
truck or rail and associated safety concerns and community acceptance.

At present no final decision has been made to use rail or truck. Some wastes will require truck
transportation. Overall it is more cost-effective and safer to transport by rail. The concern of public
acceptance of trucks going through Long Isand communities was raised. BNL currently ships
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hazardous and radioactive wastes by truck off Long Island. Where appropriate, BNL will notify
authorities of large shipments of wastes.

2. Contamination of deer at BNL

Several comments were received regarding contamination of deer with cestum-137. It was
recommended that all areas with contaminated soils be fenced to keep deer away from these areas.

The NY S Department of Health has concluded that hunterswho are potentially exposedto levels
of cesium-137 are not exposed to be a health hazard. Since plans are to cleanup these areas as afirst
priority, there is no need to fence these areas now.

3. Off-site disposal of wastes

There were several comments expressing approval of the proposed remedy for excavation and
off-site disposal of the radiologically contaminated soils. Therewas concern expressed for personsthat
may be living near the disposal facility.

Thetwo availablefacilities, DOE's Hanford, Washington facility and Envirocare of Utah arefully
permitted and licensed by their respective states and comply will al Federal and State requirements for
protection of public health and the environment.

4. Proposed cleanup remedies

Although excavation was generally accepted as the preferred remedy, there was a
recommendation that either "vitrification " or soil washing be adopted.

Vitrification or melting the wastes into a glassy form was evaluated by BNL. Leaving vitrified
wastes in place would require approval by NY SDEC as alow-level radioactive wastedisposal facility.
Such afacility would not be permitted over asole source aquifer or on Long Island under NY State law.
Sail washing also was evaluated in the Feasibility Study and was found to be not cost effective. The
smdler volume of wastes would have the radionuclides concentrated in the fine soil particles and would
require disposal off-site.

5. RESPONSESTO DETAILED COMMENTS

Comment:  Asacommunity member, | am very concerned with the specificsin addressing the cleanup
of hazardous waste sites located in BNL. This newsletter has been concise in the
explanation of the cleanups and proposed cleanups of the sitesin question. Upon reading
this newdletter, | feel that the methods described herein are all appropriate. Please keep
me posted in this regard with future newsd etter mailings.

Response: None required.
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Comment:

Response:
Comment:
Response:

Comment:

Response:

Comment:
Response:

Comment:

After reading your brochure and the efforts you are making to right the years that where
not concerned with contamination, it seams to me that BNL should continue to exist for
the good that is serves the public. The off-site disposal should go along way to protect
uswho livein the area.

None required.
Y ou are doing a great job of keeping public informed of your progress.
None required.

Asaresident of Y aphank for 30 years, | feel betrayed by the BNL. | do not believe that
contaminantsin the soil at the Lab were not known for years. My faith istotally destroyed
and | feel real anger. Why is the cleanup taking so long? Whaklse is being hidden? I'm

sure everyone at the Lab hid their heads in the sand and looked the other way. All our
lives are in danger, so Lab employees paychecks are not disturbed.

Contaminantsin the soil outside of the Hazardous Waste Management Facility werefirst
discovered as the result of aerial radiation surveys in 1980 and 1983. In the 1960s
sengitivity of instruments and guidelines for exposure to radiation were less stringent.
BNL was placed on the National Priorities List of Hazardous waste sites in 1989.
However, the full extent and nature of the contamination was not known in 1989. Under
U.S. Environmental Protection Agency requirements, BNL isrequiredtofollow aprocess
of planning and investigations to characterize the nature and extent of contamination and
its associated health risks. One of the objectives of these investigations is to find any
additional areas of contamination that might exist or find any potential sources of
contamination. According to these investigations, the radiologically contaminated soils
onthe BNL siteare not acurrent health hazard to nearby residents. While cleanup is till
inthe planning stage for some of the areas, action has been taken on others. For example,
the three landfills were capped between 1995 and 1997, and the 55 pits of |aboratory
wastes were excavated in 1997 to protect the groundwater.

Proceed with the proposed remedies.
None required.

Regardingthe cleanup actions on radiol ogically contaminated soilson various BNL sites,
I'm concerned about the excavation and disposal off-site. What if people live around the
off-site disposal? That includesanimals, such as deer, tiger salamander, etc. They could
consume those soilsor deer meat after eating them. | suggest that they should do either
of 2 methods: soil washing or vitrification (breakdown the soil). If you wash or
breakdownthe soil, that should remove all of the contaminants and heavy metalsin order
to make it clean and healthy for those people. Like | said, they should be recycled.
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Response:

Comment:

Response:

Comment:

Response:

Comment:

Currently, the available off-site disposal areas for low level radiologically contaminated
soilsare the DOE Hanford site in the state of Washington and Envirocare of Utah. Both
sitesare in remote desert areas. The disposal facilities comply with all state and federa
requirements for protection of human health andhe environment. The facility designis
also protective of wildlife to ensure that they are not exposed to the waste soils. On-site
vitrification (melting waste into glass) was examined and rejected as an alternative
because it would be considered by the NY SDEC to be a low-level radioactive waste
facility which are banned on Long Island over its sole source aquifer. Approval of an
applicationfor such a permit would be difficult to obtain under current laws. Also, the
most cost effectivevitrification alternative would beto vitrify only the most contaminated
soilswith disposal of the remaining soils off-site. Soil washing was considered but was
not too effective in removing all of the radioactivity. Also the radioactive contaminants
are not broken down and are concentrated in the fine soil particles which would then be
disposed of off-site.

Y ou continually refer to health hands for humans. Has there been or isthere in progress
any study done on effects to vegetation in the immediate area and the surrounding
drainagebasin (Peconic drainage) for thearea?| live on 9 Scudder Avenuein Manorville,
due east of BNL.

A site-wide biological inventory was prepared in 1994 and is in the Administrative
Record. An assessment of general vegetation stress was presented in that report. No

visible stress to plants was noted that could be associated with on-site contamination.

Also an ecological risk assessment of vegetation and wildlife was made on the Peconic
River areain the 1998 Operable Unit V Remedial Investigation Report. Potential risk to

vegetationat some on-site locations was identified for metals such as chromium, silver
and mercury. No off-site impacts to vegetation have be identified.

My comment about the ongoing cleanup actions the Brookhaven National Laboratory is
taking isthat in order to get the best technicians to do the cleanupthe Lab must pay in
accordingto other facilities pay around the country. Currently the wages are too low. In
order to get thebest technicians, you have to pay for the best.

The BNL compensation policy isto pay rates which are competitive with the job market
based upon the type of job performed.

What is “institutional control?’ (Top p.6) How will this cleanup a wetland? | could see

that it could prevent further pollution, but it'snot clear how thiswill help the salamanders
deal with current contamination. Along with monitoring, thishardly soundslikearemedy.
It makes more sense for the recharge basins, assuming they are still in use. Wetland
reconstruction should be done carefully, it's often unsuccessful. What measures will

ensure its protection.
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Response: Institutional control refersto the controls and proceduresthat BNL exercisesto limit and
prevent exposures. These include fences and gates to restrict access, restrictions and
procedureson digging and excavation, postings, restrictive land uses, and monitoring and
maintenanceof areas. Institutional controls are not designed to cleanup the wetlands but
are meant to prevent and limit exposures. Those wetlands that contain contaminants
below levels that are not likely to pose a hazard that will be monitored and controlled.
Those wetlands that were determined to pose a potential risk to the salamanders are
proposed to be cleaned up. Detailed plans will be prepared and approved before any
wetlands are reconstructed.

Comment:  Critique of material mailed to stakeholders about OU I. 1) Please don't use acronymsin
documentsfor public. | couldn't find adefinition of VOC. Evenif therewasone, it doesn't
hurt to spell it out, people shouldn't haveto search. 2) Site map: these are easy for people
to look at and they may not read carefully. More info about what contaminations are
should be on map. Otherwise, the worst is assumed.

Response: BNL will try to reduce technical terminology and acronyms. Contaminants were not
located on the maps in order to make the maps more readable.

Letter from the Suffolk County Department of Health Services dated April 5, 1999
Feasibility Study Report OU | and Radiologically-Contaminated Soils

Response to Comments

Comment 1. Thereferenced reportshave given little attention to the possibility of uptake of cesium by
vegetationin the exposed areas of the contaminated soil except to state that “frequency
of the exposure is considered to be low,” referring to animals that might graze there.
Nevertheless, this seems to be a problem since measurable levels of cesium have been
foundin the flesh of deer from the Lab property. It seems reasonabl e to conclude that the
sources of the cesium in the deer are those vegetated areas with contamination near or on
the surface where uptake by the plants can occur, and where the animals have freedom
to graze.

Response: The OU II/VII Remedial Investigation Reporidoes discuss the results on contaminated
deer from the BNL Site Environmental Report on page 6-29. Thisreport was put in the
AdministrativeRecord prior to completion of the NY S Department of Health (DOH)
report on BNL contaminated deer. The OU | Feasibility Study discussesthe contaminated
deer issue on page 1-17 and summarizes the NYSDOH findings and conclusions.
Althoughsevera deer have been found with elevated levels of cesium-137, the frequency
of exposureis considered to be low because only about 5 unfenced acres out of the 5,300
acresor 0.01% are contami nated above background levels. Although deer have been seen
inthese areas, they do not feed in these areas more frequently than the rest of the site. It
isassumed that contamination isdueto deer feeding on contaminated grass, woody plants
and soil in open areas of known
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Comment 2:

Response:

Comment 3:

Response:

Comment 4:

Response:

contaminatian. At present the concentrations found in the deer on-site cannot be
completely explained based on the known concentrations in the soil, grass and areas of

surface contamination. Site specific bioconcentration factorsfor cessumin BNL deer are
not adequately known. The number of deer samples distant from BNL is small. The
amount of contaminated soil consumed by deer isunknown and level of potassium which
competes with cesium uptake in the soil is unknown.

Though the levels (of cesium-137) detected sdar have not reached a sufficient level to

be considered a public health concern, it would seem a prudent act, in someway, to
restrict the ability of plantsto grow in the contaminated areas, or restrict the access of the
animalsto the contaminated plants. The easiest way to accomplish this would probably
be to surround the sites with temporary fencing until remediation can take place. It is
somewhat puzzling why this was not done long ago when contamination was first
discovered.

Areas considered to contain levels of cesium-137 ofpublic and worker health concerns
havebeen fenced and restricted. The landscaping soils associated with buildings 30, 490,
355, 515, 510, 555, and 930 have levels of cesium-137 below public and worker health
concernsthat would require posting or fencing. A review of DOE and BNL requirements
by BNL health physicistsand environmental restoration staff found that these areas do not
requirepostingsor restrictions. Inaddition NY SDEC staff surveyed theseareasinthefall
of 1998 and concur with the current BNL policy.

Sincethisis apotential health problem, this Department requests that positive action be
taken now to restrict the access of grazing animals to contaminated areas of BNL

property.

Therecent March 1999 NY SDOH study of deer on and near the BNL site concludesthat
the contaminated deer are not a health hazard and do not require any special restrictions
on hunting although they plan to issue a deer advisory to local hunters. Once the Record
of Decision is approved, BNL and DOE plan to remediate these landscape soils as a
priority in 2000. Therefore, immediate fencing of these areas does not seem warranted at
thistime.

If it isthought there is some additional means of animal exposure that might account for
the elevated levels, then this should also be discussed.

Based on the aerial radiation surveys, ground confirmatory radiation surveys, extensive
samplingand analysisand historical sitereviews; BNL hasnot found any significant areas
of additional surface soil contamination that might expose animal populations.
Contaminated grass, woody browse and ingested soil are thought to be the principal

source of deer contamination. Except for the Building 650 sump outfall (which is now
fenced) and the locust trees and grass at Building 830 (which soils and plants are now
removed), no additional areas are known where grass or woodyplant browse would be
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Comment 5:

Response:

asignificant source of contaminated food. Other additional sources of animal exposure
are unknown.

Sinceit seems apparent that the grass in the contaminated areas has been successfully
takingup the cesium, the grass mowing practicesin these areas shoul d be examined to see
if in advertent further distribution has been occurring. If the grass has been simply cut and
left in place, there is of course, no problem. But if the grass has been collected and
transported elsewhere, there might now be another area of unexpected contamination.

The standard practice at BNL isto cut the grass and leave it in place. Ground radiation

surveys and sampling and analysis conducted for the OU 11/VII Remedial investigation
do not show any appreciable spreading of contamination by grass beyond the areas of
maximum soil contamination. Although grass does take up low levels of cesium-137, it
does not bioconcentrate at levels that would result in significant spreading of
contamination. Bioconcentration estimates by BNL staff show levelsin grassthat are a
fraction of the amount of cesium-137 found in the soil.

6. CHRONOLOGY OF COMMUNITY RELATIONSACTIVITIES

Following is a chronology of general and OU | focused community relations activities at BNL.

1991

September 11 BNL Interagency AgreementFinal Site Community Relations Plan was prepared based

oncommunity and other stakehol der interviewsto summarize public concernsand DOE's
plan for addressing them. The document was finalized and placed in the Administrative
Record.

September 26 A public meeting was held on September 26, 1991 at BNL to solicit comments and

October 14-

guestionson the “DOE Environmental Restoration and Waste Management Five-Y ear
Plan” and the “BNL Site Specific Plan.” As part of the meeting, additional presentations
weremaderegarding the statusof BNL 'senvironmental restoration activities. Publicinput
and comments were requested on the draft “Response Strategy Document,” the draft
“Site Community RelationsPlan,” and thedraft “ Remedial I nvestigation/Feasibility Study
Work Plan” for OU I. A 30-day public comment period was provided.

The public comment period for review and comment on BNL's “Response

November 15 Strategy Document” and “Community Relations Plan” was held. A public notice was

1992
February 28

published.

Superfund fact sheets were made available to the public and entered in the Administrative
Record.
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1993

October 25 - The public comment period for review and comment on the “OU | Remedial

November 26 -  Investigation/Feasibility Study, Sampling and Analysis Plans and Site Health and
Safety Plan” was held. A public notice was published.

November 17 A public meeting at BNL was held to discuss the OU | RI/RA plans.

1995

January 17 Public notice announcing availability of “Removal Action VI Current Landfill Action
Memorandum” was published.

May 8 - Public comment period for review and comment on the “Removal Action

July 8 V1 Engineering Evaluation/Cost Analysis (EE/CA) for Landfill Closure.”

Public notice was published.

December A press release titled “Brookhaven Laboratory to Hold Public Meeting on
Environmental Remediation, January 16, 1996" was issued.

1996

January 2 - The public comment period for the “Engineering Evaluation/Cost Analysis’

March 18 (EE/CA) for OU | Groundwater was held. A full-page public notice was published
in Part I of Newsday and in the L1 Advance, which also included an
announcement of the January 16, 1996 public meeting. Two summary sheets were
sent to the stakeholder mailing list. An announcement of the extension of the
comment period also was sent to the stakeholder mailing list.

January A presentation to the Community Work Group regarding the public water hookups
and a briefing on the “Groundwater EE/CA” was held at BNL.

January 16 A public meeting was held at BNL to discuss the findings of the OU | EE/CA.

February A Suffolk County legislator hosted a meeting to brief elected officials on the public
water hookup project and BNL groundwater contamination in OU 1.

February Four fact sheets regarding the OU | groundwater contamination were published
and distributed.

February - Articles on the OU | groundwater contamination appeared in six editions of the

March Brookhaven Bulletin.

February 5, 6 Two question-and-answer sessions were offered to BNL employees regarding OU

| groundwater issues.
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February 8

Spring

May
July 24
July 29 -

September 30

Summer
mailed to the

August 5

1997
Winter

January 8

April 22

Briefing regarding the proposed groundwater treatment plant was given to the
National Weather Service staff.

The following articles were published in the newsl ettecleanupdate, which is
mailed to the stakeholders, all BNL employees, and to BNL retirees.
“Comment period extensions facilitate community inquiries’

“Investigation progressing in Laboratory's central area”

Presentation made to Community Work Group by BNL staff on
Chemical/Animal/Glass Holes.”

Public notice announcing availability of “Removal Action VI Former Landfill
Action Memorandum” was published.

The public comment period for review and comment on the “OU 1/VI1
RI/RA Report” was held. A public notice was published.

The following articles were published in the newsl ettecleanupdate, which is
stakeholder mailing list, all BNL employees, and to BNL retirees.

“Design set, construction underway for groundwater cleanup operation”
“Autumn public meeting anticipated at Lab”

“Chemical Holes cleanup discussed with work group”

Stakeholdermailing list sent acover letter, copy of the public notice and fact sheet on
the OU 1/VI RI/RA Report and information on the“Annual Schedules Update/Report
for Site Removal and Remedial Actions’ and the Action Memorandum for Landfill
Capping Removal Action, Phase I1.”

Thefollowing articles were published in the newsl ettecl eanupdate, which is mailed
to the stakeholder mailing list, all BNL employees, and to BNL retirees.
“Community concerns voiced at Manorville public meeting”

“Soils remedy anticipated during 1997"

“BNL's oldest landfill receives a geo cap”

“ResponsivenessSummary (for OU | Groundwater Removal Action) rel easeexpected
soon”

Publicnotice of availability for Action Memorandum for OU | Groundwater Removal
Action and Operable Units| and 11 Public Water Hookups was published.

L etter sent to stakeholder mailing list informing them of the public comment
period for “Chemical/Animal/Glass Holes Final Evaluation of Alternatives Report”.
A summary sheet and a copy of the public notice were included in the mailing.
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April 23 -
May 23

Spring

June 18

July

August 14

September

November

1998
January

Public comment period was held for review and comment on the
“Chemical/Animal/Glass Holes Final Evaluation of Alternatives Report.”
A public notice was published.

The following articles were published in the newsl ettecleanupdate, which is
mailed to the stakeholder mailing list, all BNL employees, and to BNL retirees.
“How wells, sampling track contamination”

“Lab’'s second pump-and-treat system readied for scheduled June start-up”
“Waste pit cleanup planned to begin in June’

“Agency to assess local health concerns”

“ATSDR formed through, for Superfund”

Public notice of availability of the “Operable Unit | Action Memorandum Phase 11
- Landfill Closure Removal Action (Chemical/Animal Pits and Glass Holes
Removal Action)” was published.

The following articles were published in the newsl ettecleanupdate, which is
mailed to the stakeholder mailing list, all BNL employees, and to BNL retirees.
“OER shifts focus to remediation”

“Waste pit cleanup begins at landfills’

“Public meeting expected this fall regarding radioactive soils cleanup”

“BNL's second Record of Decision undergoing final regulator review”

Brookhaven Executive Roundtable given update on Superfund activities including
OuUI.

The following articles were published in the newsl ettecleanupdate, which is
mailed to the stakeholder mailing list, all BNL employees, and to BNL retirees.
“Summer projects set stage for fal”

“Solvents are key concern in aguifer”

“BNL applies technologies to plumes’

The following articles were published in the newsl ettecleanupdate, which is
mailed to the stakeholder mailing list, all BNL employees, and to BNL retirees.
“Health agency: Water not arisk to arearesidents’

“Cleanup work continues independent of report”

“Completed projects adding up as Lab cleanup moves forward’

The following articles were published in the newsl ettecleanupdate, which is
mailed to the stakeholder mailing list, all BNL employees, and to BNL retirees.
“Sampling underway in Manorville”

“Waste pit excavation completed”
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April 17

May

May 6

November 20

December 16

1999

January 15

February 17

February 19 -
March 20

February 19

February 19

February 19

February 23

February 25

Request from community member for information on OU I/VI.

The following articles were published in the newsl ettecleanupdate, which is
mailed to the stakeholder mailing list, all BNL employees, and to BNL retirees.
“New waste management facility opens; cleanup of old facility dueto beginin
2000"

Visited sixteen homessouth of the Laboratory to inform them about the impending
installation of a groundwater monitoring well.

Request from community memberfor information on Chemical/Animal/Glass Holes
cleanup.

Brookhaven Executive Roundtable given presentation on “Overview/update of
Operable Unit I.”

Request from community member for information on public water hookups.

L etter sent to: 1)the stakeholder mailing list; 2)all BNL employees; and 3)otherswho
work on-site, but are not BNL employees informing them of the public comment
period for the “Operable Unit 11/VII Remedia Investigation/Risk Assessment

Report.” A fact sheet and a copy of the public notice were included in the mailing.

Dates and locations for the two information sessions were included in

the cover letter.

Public comment period for the “Operable Unit 11/VII Remedial Investigation/

Risk Assessment Report.” A public notice and adisplay advertisement were published
in local newspapers announcing the availability for review and comment on the
documents and citing the dates for the information sessions.

Pressreleaseissued by DOE titled “DOE is Seeking Public Comment of Brookhaven
Lab Contaminated Soils Report.”

Elected officials notified, sent letter briefinghem on upcoming activitiesrelating to
Ou I/oU 11V, OU 1Tl and OU V.

BNL Web page updated to include Executive Summary of OU II/VII RI/RA, the
dates and locations for information sessions, and public comment period dates.

Brookhaven Executive Roundtable given update on OU | Schedule.

Information Session #1 on OU [1/VII RI/RA Report held in Berkner Hall, BNL.

T:\OU 1 ROD oulrodawpd 6/22/99 77



February 26

March 3

March 19

March 23

March 31

March 31

April 1

April

April 7

April 8

April 9

April 11

April 12

Article in Brookhaven Bulletin on OU I1/VII RI/RA Report, giving information
session dates.

Information Session #2 on OU [1/VI1I RI/RA Report held in Berkner Hall, BNL.

Staffs of Congressman Forbes, Senator M oynihan and Senator Schumer were briefed
by representatives of BNL and DOE-Brookhaven Group.

Brookhaven Executive Roundtabl e given presentation on OU | Feasibility Study and
Proposed Plan.

“Booklet” mailed to: 1.) the stakeholder mailing list; 2.)all BNL employees; and
3.)others who work on-site but are not BNL employees informing them of BNL’s
plansfor the " Cleanup of Contaminated Soils.” The booklet summarized information
from the “Operable Unit | Feasibility Study Report and Proposed Plan,” and

announced the public comment period from April 1, 1999 through April 30, 1999.
Dates and locations for the public meeting and information sessions also were
included.

BNL Web page updated to include Executive Summary of Feasibility Study and entire
Proposed Plan. Also listedwere the dates and locations of the information sessions,
the public meeting, and the comment period dates.

Public notices and display advertisements were published in local newspapers,
announcingthe public comment period and meeting dates. DOE issues press release
titled “DOE seeks public comment on Brookhaven Lab contaminated soils report.”

Fivecivic associations briefed on upcoming OU | meetings and flyer distributed with
meeting dates listed was distributed. OU | mailing also was made available.

Flyersabout meetings taken to Suffolk cooperative Library Servicesfor distribution
to al thelibrariesin Suffolk County. Librarieswere requested to put the flyers on the
Community Bulletin Boards.

Flyers distributed at the monthly meeting of the Community Advisory Council.

Articlein Brookhaven Bulletin on OU | reports and upcoming meetings.

Advertisementof upcoming OU | information sessions and public meeting published
in Sunday edition of Newsday.

L aboratory-wide e-mail reminded employees of the dates and times for information
sessions and the public meeting.
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April 13

April 14

April 22

April 26

May 17

Lunchtime Information Session on OU | Feasibility Study and Proposed Plan held
at Berkner Hall, BNL.

Evening Information Session on OU | Feasibility Study and Proposed Plan held at
Berkner Hall, BNL.

Public meeting on OU | Feasibility Study and Proposed Plan held from 7:00 - 9:00
p.m. at Berkner Hall, BNL.

Tour/talk for class from Nassau County Community College, including visit to
landfill

Tour/talk for class from Nassau County Community College, including visit to
landfill
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ROD FACT SHEET

SITE

Name: Brookhaven National Laboratory

Location/ State: Upton, Suffolk County, New York
EPA Region: 2

HRS Score: 39.92 (7/89)

Site ID #: NY7890008975

ROD

Date Signed: 9/16/99

Renedi es: excavation and off-site disposal of contam nated soils
and sedinent; renoval of out of service facilities; wetland
reconstruction; nonitoring and institutional controls

Qperable Unit Nunmber : QU1

Capital cost: $ 23,615,000 (in 1999 doll ars)

Construction Conpl etion: 12/ 2004

0 & Mannually: $ 45,470 (in 1999 doll ars)

Total 0 & M (present worth): $417, 000

Present worth: $ 24,032,000 (nunber of 0 & Myears assuned - 50)

LEAD

Federal Facility

Primary contact (phone): Mary Logan (212) 637-4321
Secondary contact (phone): Bob Wng (212) 637-4332
Main PRP(s): Departnent of Energy (DOE)

PRP Contact (phone): Gail Penny (516) 344-3429

WASTE

Type: radiological (cesium 137, strontium 90)
Medi a: soil and sedi nent

Oigin: leaks and spills

Est. quantity: 39,000 cubic yards
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