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Appendix A

Summary of Contaminated Sites and Initial Cleanup Work

INTRODUCTION
This appendix reviews the work underway throughout

the Department of Energy (DOE) Nuclear Weapons
Complex to identify and characterize contaminated sites,
to comply with environmental laws and regulations, and
to initiate cleanup projects. The Office of Technology
Assessment (OTA) first assembled a report using data
published in draft form by DOE during its 1987-1988
Environmental Survey and obtained through interviews
with Environmental Protection Agency (EPA) officials in
field offices who have been in charge of regulatory
oversight at various weapons facilities. That report was
then reviewed by DOE officials in headquarters and in the
field. 1 This appendix, therefore, contains information
deemed accurate by these sources as of July 1990.

The appendix is organized in two parts. The first part
contains summary data concerning all facilities in the
Nuclear Weapons Complex; the second part summarizes
work at each facility. Because this is an overview, some
specific data and some smaller sites have been omitted.
These omissions were OTA’s decision and were made to
facilitate brief and direct presentation of status and trends
throughout the Nuclear Weapons Complex.

ENVIRONMENTAL ASSESSMENT
PROCESS

Prior to EPA becoming intimately involved in the
assessment of media contamination problems at the
Nuclear Weapons Complex (NWC) sites, DOE had
initiated a program designed to address environmental
problems and concerns. That program was the Compre-
hensive Environmental Assessment Response Program
(CEARPS). Under CEARPS, DOE developed an ap-
proach for gathering information on current and past
waste management practices. This program was initiated
in light of the growing concern about contamination
problems at DOE sites and the knowledge that remedia-
tion of contaminated areas would be required. The
CEARPS program has been revised and is now referred
to as the Environmental Restoration program.

In the early 1980’s, EPA became involved with
determining how DOE sites and waste management
activities at those sites should be regulated under the
Resource Recovery and Conservation Act (RCRA) or the
Comprehensive Environmental Response, Compensa-
tion, and Liability Act (CERCLA). The level of coordina-

tion and cooperation between EPA and DOE has varied
significantly from site to site. In general, the degree of
cooperation and coordination between the two agencies
was 1imited at first. However, during the late 1980’s, DOE
and ERA developed a better working relationship. Both
agencies must work together to implement EPA’s proce-
dures for evaluating contamination problems under the
RCRA and CERCLA programs. At present, DOE is, for
the most part, assessing environmental problems as they
would normally be assessed under either RCRA,
CERCLA, or both. As a result, site assessment activities
currently underway at DOE sites are at various initial
stages of the environmental assessment process. DOE is
progressing through EPA’s sequential phases of site
assessment in accordance with guidance documents for
RCRA and CERCLA.

STATUS OF SITE ASSESSMENT
ACTIVITIES

At all DOE sites, RCRA-regulated units have been
identified and are in various phases of the RCRA process.
For these units, work is proceeding in compliance with
respective requirements and in accordance with project
schedules. Units that operated under interim status either
are closed, are in the process of closing, or have sought
part B permits. Sites for which DOE submitted part B
permit applications to ERA: 1) have had the part B permit
application approved and issued (normally at sites re-
questing storage permits), 2) have had the permit applica-
tion reviewed and returned to DOE for more information,
or 3) are under review. The RCRA permit process that
DOE is following is the same process followed by the
commercial sector under the guidance developed by EFA.

All 14 of the sites selected for this OTA review are
performing assessment work under one or more of the
following regulations: RCRA section 3008(h) order,
CERCLA section 120 Federal facility agreement, inter-
agency agreement, triparty agreement, or RCRA permit.
DOE is entering an “agreement in principle” for the
Nevada Test Site. Eight sites are addressed under an
interagency agreement in which RCRA and CERCLA
activities are being implemented. Seven sites are imple-
menting activities under RCRA. At those sites, CERCLA
will be applied only if conditions can no longer be
addressed under RCRA.

All sites will be conducting site assessment activities
during the next 2 to 5 years or longer. At the larger sites,

Ihtterand  awhments  from R.P. WMfield,  Associate Director, Office of Environmental Restoration Department of Energy, June 22, 1990, to Peter
A. Johnsoq OTA.
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SURFACE WATER
CONTAMINATION

SEDIMENT
At sites having old surface impoundments that ac-

cepted waste, or where surface water contamination is
known to exist, sediment contamination is either sus-
pected or confirmed. The extent of contamination is not
fully known, but some off-site migration has occurred,
and DOE is beginning to examine the extent of both onsite
and off-site sediment contamination. This includes site-
specific and waste-specific information concerning the
environmental fate and transport of constituents in
contaminated sediments. DOE is removing or stabilizing
in situ contaminated sediments from some units in an
attempt to clean and close those units.

SOIL CONTAMINATION
At all NWC sites, soil contamination is suspected or

confirmed. In each case the full extent of on-site as well
as off-site contamination has yet to be determined. By the
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RI or RFI process, DOE will initiate activities defining the
nature and extent of soil contamination, including gather-
ing site-specific and waste-specific information on the
environmental fate and transport of constituents in
contaminated soils and conducting an exposure assess-
ment to determine the impact on human health and the
environment. DOE will initiate a program to define
treatment and remediation strategies for handling contam-
inated soil. DOE’s proposed methods of handling con-
taminated soil will be part of the corrective measures
study (CMS) under RCRA or the feasibility study (FS)
under CERCLA.

INDIVIDUAL SITE SUMMARIES
This section presents summary data concerning the

following facilities in the Nuclear Weapons Complex:

Fernald,
Hanford Reservation,
Idaho National Engineering Laboratory,
Kansas City Plant,
Lawrence Livermore National Laboratory-Main
Site,
Lawrence Livermore National Laboratory---Site 300,
Los Alamos National Laboratory,
Mound Plant,
Nevada Test Site,
Oak Ridge Reservation,
Pantex Plant,
Pinellas Plant,
Rocky Flats Plant,
Sandia National Laboratory, and
Savannah River Site.

Fernald
The Fernald site is listed on the National Priority List

(NPL); therefore, environmental investigation and resto-
ration activities are being addressed under CERCLA by
an administrative order. A PA/SI conducted at the site
identified several types of waste management units,
including drum storage, tank storage, landfill, tank-
incinerator, and surface impoundment.

Results of the PNSI led to several remedial investiga-
tions to identify contaminated groundwater, surface
water, sediment, and soil. Contaminated groundwater
poses the greatest hazard to human health and the
environment because private, community, and industrial. .
drmkmg water wells are affected by the contamination.

At present, five RIs are being conducted at the site.
These will more comprehensively identify the types of
contaminants, extent of contamination, and risks to
human health and the environment from on-site units. The
RIs are expected to be completed in stages ranging from
7 months to 2 or 3 years. Exposure assessments will be
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Table A-l—Summary of Hazardous Substances Released to the Environment at the
Feed Materials Production Center, Fernald, Ohio

Contaminant Air Soil Surface vvater Groundwater Sediment

Radionuclides

Metals

Inorganic compounds

Miscellaneous

Lead Chromium

Cyanide

aAlthough  ~liev~  present, inappropriate methods have been used to detect the presence and Contamination Potential.
bApproximately  96 metti tons of this radioactive contaminant had been released Up to mid-l 986.
CAn unsp=ifi~  mount  of this ~ntaminant was rele~~ to the air from the uranium reduction plant (used for reducing lJF6  and IJF~ in January  19a6-
%his VOC is also known as tetrachloroethylene  or tetrachloroethene.
~he presence or potential contamination associated with this pollutant has not been fully determined.

SOURCE: U.S. Department of Energy, Office of Environmental Audit, “Environmental Survey Preliminary Report-Feed Materials Production Center, Femald,
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Metals

Inorganic compounds Ammoniaa b

Volatile organic Carbon tetrachloridea

compounds (VOCS)

Miscellaneous

aThe  present  or ~tential  contamination  associated with current and past discharges of this pollutant has not been fully determined.
bAmmonia is releas~ into the air by the plutonium Uranium Extraction facility (PUREX)  located  at the Hanford Site.
~his  VOC is also known as tetrachloroethylene  or tetrachloroethene.
%hedirect discharge of untreated sanitary wastewaterand of process wastewaters  containing radioactive and nonradioactive hazardous materials into the

soil may have contaminated the soil and groundwater  at the site.
echanges in ambient gmundwater  temperatures have been caused by effluent C001in9  waters.

SOURCE: U.S. Department of Energy, Office of Environmental Audit, “Environmental Survey Preliminary Report-Hanford Site, Richland,  Washington,”
DOE/EH/OEV-05-P, August 1987 and “Environmental Restoration and Waste Management Five-Year Plan for the Hanford Sit*Predecisional

radiological soil contamination, including vegetative
uptake of radionuclides, is better understood. The envi-
ronmental fate of the soil contamination has not been
determined.

In 1987, the Idaho National Engineering Laboratory
(INEL) and EPA signed a section 3008(h) Compliance
Order and Consent Agreement (COCA) to bring INEL
into compliance with the permit and corrective action
requirements of RCRA. In December 1989, INEL was
added to the NPL of Superfund sites. As a result, EPA,
DOE, and the State of Idaho are negotiating an agreement
to integrate RCRA and CERCLA investigations and
cleanup requirements. The agreement, which is to be
developed under CERCLA’S section 120 is expected: 1)
to supersede the COCA, 2) to define the responsibilities
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Table A-3-Summary of Hazardous Substances Released to the Environment at the
Idaho National Engineering Laboratory

Metals

Miscellaneous



Table A-4-Summary of Hazardous Substances Released to the Environment at the Kansas City Plant

Contaminant Air Soil Surface water Groundwater Sediment

Radionuclides

Metals

Miscellaneous

identified under the consent order. Of these, 23 have been
characterized as having no significant contamination and
requiring no further action. The remaining 12 are active
or are scheduled for investigation.

The facility is currently developing the required RFI
work plans. DOE has already provided some plans to
EPA, which has reviewed and commented on them. DOE
has not developed a formal risk assessment for the entire
facility. Table A-4 identifies the types of contaminants
that have been released to the environment in the past.
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Surface Water

Some surface water contamination is suspected but not
confirmed. One groundwater plume discharges to the
Blue River. DOE is monitoring the river but has not found
hazardous constituents above detectable limits. The entire
site is located within the 70-year recurrence interval
floodplain.

Sediment

The contamination found in sediments and soils
associated with surface impoundments has been removed.
Suspected groundwater contamination at the facility,
however, is being investigated. High concentrations of
polychlorinated biphenyls (PCBs) are known to exist in
a former streambed (Indian Creek) adjacent to the site.
Cleanup alternatives are being assessed by DOE and EPA.

Soil

Soil contamination has been confirmed in many areas
at the site. DOE is in the process of evaluating areas in
which soil contamination is likely. Soil gas analysis has
been used to assist in detennining sample collection areas.
However, the limited utility of the data obtained from this
effort is probably due to the high clay content of the
sampled soils. Where visual contamination was observed,
the soil was excavated and disposed of as hazardous
waste.
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Lawrence Livermore National Laboratory—
Site 300

Lawrence Livermore National Laboratory Site 300 has
been proposed for inclusion on the NPL because haloge-
nated hydrocarbons have been detected in groundwater.
Thus far, however, environmental restoration activities
have been carried out under the authority of RCRA, as
administered by the State of California’s Regional Water
Quality Control Board. A work plan for the investigation
and remediation of site 300 was sent to the Board
outlining the schedule and scope of work there. Nine areas
are currently being investigated for possible remediation.
A draft RCRA section 3008(h) cleanup order was issued
in February 1989, and a second draft of that order was
issued in June 1990. The terms of this order are currently
being negotiated.

The site contains several surface impoundments,
landfills, and waste storage areas. All landfills are closed
or in the process of closing. The only two surface
impoundments that remain open at site 300 have been
constructed to meet current regulatory requirements
(double liners and groundwater monitoring) and are
monitored to ensure that no RCRA hazardous wastes are
disposed in them. Operating storage areas are included in
the RCRA part A permit application. When the RFA was
conducted, 179 SWMUs were identified. Since 1987,
DOE has been performing work equivalent to an RFI
under the direction of the State of California.

Formal risk assessments have not yet been performed
for the site. A formal risk assessment will be required by
the RCRA consent order. Currently, risk assessments for
each area of contamination are being performed under a
feasibility study for each area.
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Table A-5-Summary of Hazardous Substances Released to the Environment at the
Los Alamos National Laboratory

Metals

Inorganic compounds

Sediment Nevada Test Site
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Table A-6-Summary of Hazardous Substances Released to the Environment at the Nevada Test Site

Krypton-85
Plutonium-239
Tritium
Xenon-133

Contaminant Air Soil Surface water Groundwater Sediment

Radionuclides

Miscellaneous

Cadmium
Silver

Acids
Caustics
Chlorinated solvents
Fission activation
products
Gamma radiation

Lead

Gamma radiation

primarily responsible for assessment of the site, but by
entering into an agreement with DOE, the State’s current
one-half, full-time equivalent (FTE) will be augmented.
The one-half FIX has proved to be inadequate to address
the site in a timely manner. Through this agreement, DOE
will provide financing for the State to staff and operate an
office devoted entirely to overseeing the Nevada Test
Site.

The Nevada Test Site contains the following RCRA
and CERCLA units: pits, trenches, a storage pad,
injection wells, surface pond, leach fields, craters, and
underground storage tanks. In 1989 DOE developed a
Five-Year Plan to address the environmental restoration
and waste management at the site. The State will oversee
implementation of this Five-Year Plan until a determina-





Chlorine Arsenic

Barium
Cadmium
Chromium
Lead
Mercury

Chromium

Lead
Mercury

The order was signed by EPA and DOE’s Amarillo
Area Office on December 10, 1990. The State of Texas
has authority to implement the RCRA program, except for
the HSWA provisions. The Texas Water Commission is
drafting the RCRA operating permit.

The types of units at the site include storage units,
surface impoundments, burning pads, nonhazardous
landfills, and several enclosed buildings in which treat-
ment of highly explosive wastewater occurs. The RCRA
RFA/VSI identified 143 SWMUs. Because of the size of

the Pantex Plant (more than 10,000 acres), additional
SWMUs are likely to be discovered in the future.

No exposure or risk assessments have been conducted
at this site. Table A-9 identifies the types of contaminants
that have been released to the environment in the past.

Groundwater

Hydrogeologic characterization of the site is inade-
quate, and additional work must be done to fully
understand subsurface conditions. Many of the SWMUs



Table A-8-Summary of Hazardous Substances Released to the Environment at the Y-12 Plant

Contaminant Air Soil Surface water Groundwater sediment

Radionuclides Gross alpha
Gross beta
Uranium-235
Uranium-238

Metals Berylliuma

Mercury a

Inorganic compounds Hydrogen fluoride

Miscellaneous

Berylliuma

Cadmium
Chromium
Copper
Lead
Mercury

Nitrate

Arsenic
Barium
Cadmium
Chromium
Copper
Lead
Manganese
Mercury

Nitrate

communication, July 9, 1990.

will be grouped together for the purposes of conducting
the RFI. Additional site characterization work will be
performed to define subsurface conditions in the immedi-
ate vicinity of these groupings.

The primary source of groundwater at the site is the
Ogalkda Aquifer. The depth of the groundwater is
approximately 450 to 500 feet. However, there are
localized perched water zones with groundwater at 250
feet. Although groundwater contamination is not sus-
pected in the Ogallala, low levels of contamination have
been detected in the shallower, perched zones. DOE is
currently assessing the extent of two gasoline leaks that
have contaminated the shallow zones.

The facility has several active wells that withdraw
groundwater from the Ogallala for drinking water and for
production purposes.

Surface Water

The only surface waters in the vicinity of the site are
ditches that drain from the production areas to the playa

lakes. Water and sediment in the ditches and the playa
lakes are believed to be contaminated. To date, DOE has
not implemented any measures to determine the contami-
nation of surface water. The corrective action order will
require DOE to submit RFI work plans. These plans
should contain the steps for assessing any surface water
contamina tion.

Sediment

Like surface water, the sediments in the transfer ditches
and playa lakes are suspected of being contaminated.
DOE collected samples of the sediments from the ditches
and dry lake beds in October 1989; however, the analyses
have not been completed

Soil

Soil contamination is suspected, but not yet confirmed
The old burning ground is probably contaminated because
waste munitions were burned on the surface for many
years. DOE will berequired to address this area in the RFI.
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Table A-9-Summary of Hazardous Substances Released to the Environment at the Pantex Plant

Contaminant Air Soil Surface water Groundwater Sediment

Radionuclides Gross alphaa

Gross betaa

Plutonium a

Thoriuma

Tritium a

Uranium a

Metals

Inorganic compounds

Volatile organic
compounds (VOCs)

Miscellaneous

SOURCE: U.S. Department of Energy, Office of Environmental Audit, “Environmental Survey Preliminary Report-Pantex Facility, Amarillo, Texas,”
DOEIE~OEV-08-P, Sept~rnber 1987.

Other areas of suspected soil contamination are associated
with transfer ditches and with soil around the playa lakes.

Pinellas Plant
The environmental activities at the Pinellas Plant are

currently proceeding under the RCRA permit and correc-
tive action process. A PA/SI was conducted under
CERCLA, but the site did not rank high enough for
inclusion on the NPL.

The RFA/VSI completed under RCRA resulted in the
identification of 14 SWMs. Corrective action require-
ments at the SWMUs were included in the RCRA
operating permit issued to Pinellas on February 9, 1990.
DOE plans to submit the RFI work to EPA for review 120
days after issuance of the operating permit. RI plans for
two sites have been completed and sent to EPA for review.

No exposure or risk assessments have been performed
at this site. Table A-10 identifies the types of contami-
nants that have been released to the environment in the
past.

Groundwater

The site hydrogeologic characterization studies re-
viewed by a DOE Tiger Team were found to be
incomplete, Therefore, as part of the corrective measures
stipulated in the RCRA permit, additional site hydrogeo-
logic characterization work will be conducted. This is
planned for FY 1990.

Groundwater contamination has been confirmed in the
shallow saturated zone. Groundwater is within a few feet
of the surface at this site. The deeper aquifer (Floridan) is
a major regional source of potable water. DOE has
initiated a study to determine if the Floridan Aquifer has



Miscellaneous

Soil
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Contaminant Air Soil Surface water Groundwater Sediment

Radionuclides

Metals

Inorganic compounds

Miscellaneous Disposed wasted

Friable asbestos
Oil sludge
PCBs a e

Total dissolved solids

SOURCE: U.S. Department of Energy, Office of Environmental Audit, “Environmental Survey Prelimhary Report-Rocky Flats Plant, Golden, Colorado,”
DOE/EH/OEV-03-P, January 1988; “Federal Facility Agreement and Consent Order-Rocky Flats Plant”; and “Report on Federal Facility Land
Disposal Review,” October 1987.

site only under severe precipitation. Therefore, surface Savannah River Site
water contamination is not suspected.

Soil/Sediment The entire contiguous Savannah River Site (SRS) was

DOE has sampled soil below the old impoundments recently finalized on the NPL. Prior to this, DOE had been

and found contamination to a depth of 75 feet below the proceeding under RCRA to address environmental cor-

surface. The extent of surface soil contamination is not rective actions. Therefore, the RCRA process will lead to

known. DOE is expected to address the existing subsur- activities for addressing conlamination problems, whereas
face and potential surface soil contamination in the RFI CERCLA will be used to address problems associated
work plan. with radioactive waste and restoration activities not
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Table A-12-Summary of Hazardous Substances Released to the Environment at the Sandia National Laboratory

Contaminant Air Soil Surface water Groundwater sediment

Radionuclides Argon a Uranium
Tritium a

Metals Chromium
Lead

Miscellaneous Explosives



Appendix A-Summary of Contaminated Sites and Initial Cleanup Work . 167

Metals Mercury

Miscellaneous

Cyanide Chloridea Cyanide
Sulfate

SOURCE: U.S. Department of Energy, Office of Environmental Audit, “Environmental Survey Preliminary Report-Savannah River Plant, Aiken, South
Carolina,” DOE/EH/OEV-10-P;  “Comments on Site Summary” submitted by DOE on June 18, 1990; and Thomas Wheeler, Oak Ridge Reservation,
personal communication, July 9, 1990.


