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The purpose of this environmental impact statement
(EIS) is to assess the environmental impacts of pro-
posed modifications and their alternatives to haz–
ardous, low-level radioactive, and mixed waste
management activities at the Savannah River Plant.
The EIS, which is both a programmatic and a project–
specific document, considers the following
modifications:

● Implementation of remedial and closure actions at
hazardous, low-level radioactive, and mixed waste
sites

● Establishment of new onsite disposal facilities for
hazardous, low-level, and mixed wastes

c Potential changes in the discharge of disassembly-
basin purge water from C-, K–, and P–Reactors to
seepage basins
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This EIS assesses the impacts of the modifications to
waste management activities on air and water quality,
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especially on groundwater, ecological systems, health
risk, archaeological resources, endangered species,
and wetlands. Emphasis is given to the requirements
of the Resource Conservation and Recovery Act, as
amended, the Comprehensive Environmental Response,
Compensation and Liability Act, as amended, and DOE
Orders related to hazardous, low-level radioactive,
and mixed wastes.

In the preparation of this final environmental impact
statement, DOE has considered both written comments
sent to DOE and oral and written cements received
during public hearings at Savannah, Georgia, on
June 2, 1987, and at Aiken, South Carolina, on June 4,
1987.
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FOREWORD

I

The purpose of this environmental impact statement (EIS) is tO assess the
environmental impacts of the proposed modification of waste management activi-
ties for hazardous, low-level radioactive, and mixed wastes for the protection
“ofgroundwater, human health, and the environment at the Savannah River Plant
(SRP) in Aiken, South Carolina. The Savannah River Plant is a major U.S.
Department of Energy (DOE) installation engaged in the prOductiOn Of defense
nuclear materials. The production of these materials and the operation of
fabrication, separation, and support facilities result in the generation Of
hazardous, low–level radioactive, and mixed wastes (radioactiveand hazardous).

DOE has prepared this EIS, which is both programmatic and project-specific, to
support broad decisions on future actions on SRP waste management activities
and to provide project-related environmental input and support for project–
specific decisions on proceeding with cleanup activities at existing waste
sites in the F- and R-Areas at SRP, establishing new waste storage and TE
disposal facilities, and discharging disassembly-basin purge water. The
disassembly basins receive irradiated reactor fuel and targets at the reactors
for disassembly prior to transfer to reprocessing facilities. The deionized
water in the basins is purified continuously by filtration and demineraliza-
tion, but must be purged periodically to maintain tritium oxide concentrations
and consequent worker exposures at as low a level as reasonably achievable.
These purges are discharged to seepage basins at each reactor site and to the
containment basin in K-Area.

The purpose of the proposed action and the alternative modifications consid-
ered in the EIS is to identify and select a waste management strategy for the
treatment, storage, and disposal of SRP hazardous, low-level radioactive, and
mixed wastes that can be implemented to comply with groundwaver-protection and
other requirements. These waste management activities have the greatest
potential for causing effects on groundwater resources. This EIS assesses
modifications for each waste management activity, which represents broadly
defined strategies that DOE could select to implement specific future hazard-
ous, low-level radioactive, and mixed waste management activities, following I TE
interaction with regulatory agencies.

This dual-purpose EIS considers four waste management alternative strategies,
including “No Action,” as required by the Council on Environmental Quality
(CEQ) regulations for implementing the procedural aspects of the National
Environmental Policy Act (NEPA; 40 CFR 1502). These strategies differ in the
concepts proposed for existing waste sites, new disposal facilities, and dis-
charge of disassembly–basin purge water, and in the degree to which they
require dedication of land areas, long-term monitoring, and oversight to
ensure adequate protection of groundwater resources, human health, and the
environment. They are based on combinations of closure and remedial aCtiOns
at existing waste sites, the construction of new storage and disposal facili–
ties, and the discharge of disassembly-basin Purge water. Modification of a
single waste management activity (e.g., closure and remedial actions at exist-
ing waste sites) might require the modification of another activity (e.g., the
number, size, and design of new dispOsal facilities).

I
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This EIS uses the terms “hazardous,” “low-level radioactive,” and “mixed”
(i.e., hazardous and low-level radioactive) in their common sense, without
regard to specific regulatory definitions, except as indicated. The EIS is
not intended to be a permit application for existing SRP facilities or a vehi-
cle to resolve the applicability Of requirements of the Resource Conservation
and Recovery Act (RCRA), as amended, to existing SRP facilities or waste

sites. Ongoing regulatory activities and the expanded SRP groundwater moni–
toring and characterization program will provide the bases for the application
of requirements to specific existing facilities and waste sites.

The scope of this EIS does not include high–level radioactive wastes (for
which DOE prepared five previous NEPA documents), domestic and sanitary waste
facilities or transuranic wastes (for which DOE is preparing a separate NEPA
document).

Following the public comment period on the draft EIS and the publication of
the final EIS, DOE will identify its waste management activities”modification
strategy and related project-level decisions in a Record of Decision. The
strategy decision will precede any project–specific decision. Research
activities to reduce waste generation, reduce waste toxicity, and increase its
isolation from the biosphere are continuing, as are interactions with
regulatory agencies. As a result, decisions on implementing portions of the
overall strategy or some specific actions discussed in the EIS might be
delayed. If necessary, DOE will prepare additional NEPA documents to support
the implementation of project activities that are not specifically addressed
in this EIS.

Regulatory requirements for waste management necessitated changes to SRP waste
management activities. In response to these requirements and the Fiscal Year
1984 Supplemental Appropriations Act (Public Law 98–181, enacted in November
1983), DOE developed and submitted to Congress (June 13, 1984) the Groundwater
Protection Plan for the Savannah River Plant. This plan and its supporting
appendixes provide strategies, furldingrequirements, and schedules for reme-
dial and closure actions at hazardO~~, l~~–le~el radioactive, and mixed ~a~te
sites to ensure the continued protection of groundwater, human health, and the
environment.

DOE published a Notice of Intent to prepare a draft EIS in the Federal
RegiSter on April 26, 1985 (50 FR 16534), to solicit comments and suggestions
for consideration in the preparation Of the statement.

In reSpOnSe to the Notice Of Intent, 16 individua~~, ~rganization~, and ~eP_
resentatives of Government agencies provided conunents. Appendix K presents
the issues raised in the comment letters and in testimony received at two pub-
‘ic scOPing meetings held on May 14 and May 16, 1985; this appendix also
includes DOE responses to the conunentsand cross-references to appropriate EIS
sections.

DOE published a Notice of Availability (NoA) for the draft EIS on May 4, 1987,
in the Federal Register (52 FR 16302); on May 8, 1987, the U.S. Environmental
protection Agency published a corresponding NOA (52 FR 17462), which Offi-
cially started the public comment period on the draft EIS. The public comment
period ended on June 30, 1987.
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In resPonse to the ~onunentsreceived in letters and during two public hearings
(June z and June L, 1987) from individuals, organizations, and Federal and
state agencies, DOE has revised the draft EIS. These revisions are indicated
in the final EIS by vertical change bars in the margin. Most of these change
bars are marked either TC (technical change) or TE (editorial change). The
remaining change bars are cross–referenced to specific public comments, which
are presented in Appendix .L, along with DOE’s responses to the comments and
cross–references to appropriate sections of the EIS.

TC

DOE and its contractors (under the direction of DOE) have prepared this EIS in
accordance with the CEQ’s NEPA regulations (40 CFR 1500-1508) and DOE‘s NEPA
guidelines (45 FR 20694, March 28, 1980). The EIS explicitly identifies the
methodologies that were used and the scientific and other sources of informa-
tion that were consulted. [n addition, it incorporates available results of
ongoing studies.

Extensive reference material, including Environmental Information Documents
(EIDs), used to prepare this EIS is available for review in the U.S. Depart-
ment of Energy’s Public Reading Room, University of South Carolina, Aiken Cam-
pus, University Library, 2nd Floor, University Parkway, Aiken, South Carolina, ,
and the Department‘s Freedom of Information Reading Room, ROOm lE-190. I TE
Forrestal Building, 1000 Independence Avenue, S.W., Washington, DC.
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CHAPTER 1

NEED AND PURPOSE I l’c

The Savannah River Plant (SRP) near Aiken, South Carolina, is a major instal-
lation of the U.S. Department of Energy (DoE). The Plant, which began opera–
tion in the early 1950s, is the nation’s primary source of reactor-produced
defense materials.

Since the beginning of Plant operations, DOE and its predecessor agencies have
conducted waste management activities to protect public health and the envi–
roment. An assessment of SRP waste management activities (ERDA, 1977)
resulted in the adoption of a program to make improvements to the existing
waste management practices in accordance with Energy Research and Development
Administration (ERDA, now DOE) policies and standards. This program included
regular assessments and improvements to waste management practices, studies of
improved waste storage techniques, and studies to reduce the volume of waste
generated.

The adoption of this program also resulted in the continuation of several
waste management activities and practices at the SRP, including the use of
seepage basins for the disposal of low-level radioactive liquid wastes and
chemicals. Although these practices resulted in localized contamination of
groundwater and land areas (Marine and Bledsoe, 1985), this contamination does
not affect the offsite environment (i.e., releases to the offsite environmerlt
are within environmental and health protection standards and criteria); and
the contaminated areas are dedicated to waste management activities (ERDA,
1977).

DOE’s waste management practices, especially those for hazardous waste, have
been subject to increasing scrutiny. On April 13, 1984, a U.S. District Court
ruled (LEAF vs. Hodel) that DOE’s facilities in Oak Ridge, Tennessee, were
subject to the hazardous waste requirements under the Resource Conservation
and Recovery Act (RCRA); DOE extended this ruling to all its Atomic Energy Act
(AEA) facilities. The 1981 discovery of groundwater contamination under one
settling basin at the SRP resulted in an amendment to Public Law 98-181 in
1983, which required DOE to discontinue use of that basin and to develop a
plan for the protection of groundwater at the SRP. Subsequent enforcement
actions pertaining to DOE’s hazardous waste management program have been taken
by Federal and State regulatory agencies, citizens’ suits, and Congressional
hearings.

In response to these events, DOE began a number of waste management activities
on the Plant to comulv with the newlv emerzine RCRA hazardous waste reauire-

L.

ments at applicable AEA facilities. These act-ivitiesincluded the preparation
of a Groundwater Protection Plan for the Savannah River Plant (DOE, 1984);
remedial action for contaminated groundwater discovered in M-Area in 1981 and
the construction and operation of a wastewater effluent treatment plant in
M–Area in lieu of the M-Area settling basin; the planning and design for the
construction and operation of wastewater effluent treatment plants for F- and
H-Areas (Separation. Areas) and TNX-Area to discontinue the use of seepage
basins in these areas; the removal of buried wastes and contaminated soil at
the Chemicals, Metals, and Pesticides (CMP) pits; the construction of hazard-
ous and mixed waste storage facilities; the preparation of RCRA permit

I TC
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~PPlications for hazardous waste facilities; and an expanded monitoring pro-
gram to characterize grOundwater qualitY and geOhydrOlOgy On the plant.

Demonstration programs that will improve waste management activities are also
under way; these include a “beta-ganuna”incinerator; a boxldrum compactor; and

a greater confinement disposal (GCD) demonstration. DOE expects these pro-

grams to result in improved methods of disposal for mixed and low-level
radioactive wastes or reduction in waste volumes to meet applicable regu-
lations.

Although DOE has started these and other modified waste management activities

on the plant, additional actions are required to modify the waste management
program to comply with all current applicable environmental protection
requirements, including recently enacted provisions for welLhead protection
under the Safe Drinking Water Act (SDWA), as amended.

DOE has Eiven initial consideration to offsite disposal alternatives.
However, DOE has dismissed
for the following reasons:

● Increased potential
ported offsite

these alternatives from the analysis in this EIS

for accidental public exposure to wastes trans–

● Cost of offsite traIlspOrtatiOn

● Need for siting, permitting,
private developers in a

● Potential socioeconomic
facilities

● Potential liability for
facilities

1.1 NEED

Operations at the SRP generate

timely
and development
manner

of large facilities by

impacts and adverse public reaction to offsite

comingled wastes, when disposed of in private

a variety of hazardous, low-level radioactive,
and mixed wastes. These include hazardous wastes such as spent decreasing
solvents; low-level radioactive wastes such as contaminated gloves, wipes, and
liquid discharges from disassembly basins in the reactor areas; and mixed
wastes such aS condensate from the evaporation of high-level waste (mercury
with radionuclides), process water and laboratory wastes (solvents with ura-
nium), tritiated waste oil, and solutions used in measuring radiation (liquid
scintillation solvents).

Because of past SRp ~a~te management activities, such as the use of seepage
basins and the disposal of wastes in unlined pits, groundwater (priMarilY
water-table aquifers) in the vicinity of several waste sites has been
contaminated by a variety of substances, including volatile organics,
nitrates, heavy metals (lead, chromium, cadmium, and mercury), pesticides, and
radionuclides.

To comply with ~e~ently ~na~ted grOund~ater_prote~tiOn requirements, including
RCRA, the Hazardous and Solid Waste Amendments (HSWA) to RCRA, the
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Comprehensive Environmental Response, Compensation, and Liability Act
(CERCLA), the Superfund Amendments and Reauthorization Act (SARA), and SDWA,
DOE actions at ~XiSting waste sites and new disposal or storage facilities are

required.

Several SRP locations have been used for the disposal or storage of hazardous,
10W-level radioactive, and mixed wastes. Many of the waste sites identified
on the Plant contain or might have received hazardous, low-level radioactive,
or mixed wa~te~. Although only a few sites currently receive low–level radio-

TC

active or per”itted mixed waste, corrective actions might be required by RCRA/
HSWA or CERCLA/SARA at waste sites releasing hazardous constituents,
regardless of when such a site received the waste. These corrective actions
would prevent the potential migration of contamination beyond the boundaries
Of the waste site by removing contaminants from soil, surface water, and
gqOundwater,by removing the source of the contamination, or both.

Curre”ntgroundwater protection and other regulations also require the estab-
lishment of new waste disposal or storage facilities. New facilities provide
the needed capacity for hazardous, low–level radioactive, and mixed waste
resulting from removal or exhumation actions at existing waste sites under
RCRA requirements; sludges from new effluent treatment facilities that are
planned or are in operation to discontinue the use of seepage basins; and
wastes from interim storage facilities and ongoing SRP operations. Adequate
capacity is not available in existing facilities to store or dispose of these
wastes. At present, hazardous and mixed wastes are stored on an interim basis
in permitted storage facilities, and the facility for the disposal of low-
level radioactive waste bas less than two years of capacity remaining.

1.2 PURPOSE

At present, DOE is proceeding with waste management activities to comply with

applicable requirements on a priority and project basis; these activities
include the submittal of Part B permits under RCRA for individual hazardous
waste facilities and the implementation of remedial actions and closure plans
pursuant to RCRA permits for individual waste facilities. DOE is committed to
full compliance with applicable RCRA hazardous waste requirements on the
Savannah River Plant. CERCLA/SARA requirements also apply to hazardous waste Tc
sites.

These priority and compliance waste management activities will continue; how-
ever, DOE recognizes that there is also a need for a comprehensive evaluation
of the cumulative effects of individual actions. There is also a need for
integrating and evaluating the effects of individual actions with other
actions or projects. For example, RCRA might require the removal of hazardous
waste from an existing waste site, but the removal is predicated on the avail-
ability of a permitted hazardous waste disposal or storage facility that has
the capacity to accept the waste. Recognizing this need for a more comprehen-
sive framework to evaluate its future waste management and groundwater-
protection projects, DOE announced its intent to prepare this environmental
impact statement (EIS) on April 26, 1985 (50 FR 16534).

The proposed action to which this dual–purpose EIS provides environmental
input is the modification of waste management activities on the Savannah River
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Plant for hazardous, 10w-level radioactive, and mixed wastes fOr the protec-
tion of groundwater, hwan health, and the environment. The EIS considers the
following modifications to the SRP waste management program:

● Removal, remedial, and closure actions at active and inactive hazard-
ous, low–level radioactive, and mixed waste sites

● Establishment of new waste disposal facilities for hazardous, low-level
radioactive, and mixed wastes

● Alternative means for discharge of disassembly-basin purge water from
C-, K-, and P-Reactors

The purpose of this proposed action is to identify and select a waste manage–
ment strategy and project–specific actions for the treatment, storage, and
disposal of SRP hazardous, low-level radioactive, and mixed wastes that will
protect groundwater resources and comply with applicable regulatory require-
ments. These activities have the greatest potential for affecting groundwater
resources. This EIS assesses modifications for each waste management activity
that represent broadly defined strategies that DOE could select to implement
future management actions regarding hazardous, low–level radioactive, and
mixed waste.

This EIS, which is both programmatic and project-specific, supports the selec–
tion of a broadly defined waste management strategy and provides project-level
environmental input for project–specific decisions on proceeding with future
hazardous, low-level radioactive, and mixed waste

TC
management activities.

Public and Federal and state agency comments have been incorporated in this

e final EIS. DOE will later identify its selected strategy in a Record of
Decision. The strategy decision will precede any project-specific actions.

TC Research activities to reduce waste generation and reduce “aste toxicity
(waste minimization) and to increase waste isolation from the biosphere are
continuing, as are interactions with regulatory agencies. As a result,
decisions on implementing portions of the overall strategy or some specific
actions discussed ir) the EIS might be delayed. Additional National
Environmental Policy Act doc~ents will be prepared, if necessary, to support
the implementation of project activities that ace not addressed specifically
in this EIS. Federal (RCRA, CERCLA, and SDWA, as amended) and State (South
CarOlina Hazardous Waste Management Act) regulations and DOE Orders will
provide the bases for project-specific decisions.
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PURPOSE

The U.S. Department of Energv

SUMRY

(DOE) has Dreuared this environmental impact-. . .
statement (EIS) to assess the environmental consequences of the implementation
of modified waste management activities for hazardous, low-level radioactive,
and mixed wastes for the protection of groundwater, human health, and the
environment at its Savannah River Plant (SRP) in Aiken, South Carolina. This
EIS, which is both programmatic and project–specific, has been prepared in
accordance with Section 102(2)(C) of the National Environmental Policy Act
(NEPA) of 1969, as amended. It is intended to support broad decisions on
future actions on SRP waste management activities and to provide project–
related environmental input and support for project–specific decisions on pro–
ceeding with cleanup activities at existing waste sites in the R- and F-Areas,
establishing new waste disposal facilities, and discharging disassembly-basin
purge water. In preparing this dual–purpose EIS, the U.S. Department of
Energy (DOE) has considered the comments submitted by Government agencies,
private organizations, and individuals during the public scoping meetings and
comment period in May 1985, and in the public comment period on the draft EIS
fram May 8, 1987, through June 30, 1987. Public hearings to receive cements TC
on the draft EIS were held June 2 and June 4, 1987.

BACKGROUND AND NEED FOR ACT10N

The Savannah River Plant is a major DOE installation that produces nuclear ~C
materials for national defense and research purposes. The SRP operations
generate hazardous, radioactive [including transuranic (TRU) and high-level
wastes (HLW)], and mixed (radioactive and hazardous) wastes. Previously
acceptable waste disposal practices have included the use of seepage basins c-22

for liquids (i.e., acceptable under then existing regulations); disposal pits E-41

and waste piles for solids, and solid waste burial grounds for low-level E-L3

radioactive wastes.

Groundwater contamination of some aquifers has occurred because of the I A-1previously acceptable waste management practices which predated environmental
regulations such as those cited below. The contaminants detected include
volatile organic compounds (decreasing solvents), heavy metals (lead,
chromium, mercury, and cadmium), radionuclides (tritium, uranium, fission
products, and plutonium), and other miscellaneous chemicals (e.g., nitrates);
concentrations of these substances have exceeded maximum contaminant levels I ‘E
(MCLS) and other regulatory standards or guideline concentrations.

This EIS uses the terms “hazardous,” “low-level radioactive,“ and “mixed”
(i.e., h2zardous and low-level radioactive) in their everyday sense, without
specific regard to technical or regulatory definitions, unless indicated. DOE
does not intend this EIS to be a permit application for existin~ sRP
facilities or a vehicle to resolve the”aDnlica~~litv of the reauireme~ts of
the Resource Conservation
Waste Amendments (HSWA),
pensation, and Liability
Reauthorization Act (SARA)

and Recovery Ac; (RCRA), “the Hazardous and Solid
the Comprehensive Environmental Response, COm-

Act (CERCLA), and the SuperFund Amendments and
to existing SRP facilities or waste sites. Ongoing
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regulatory
terization

activities and the expanded SRP groundwater monitoring and charac-
program will provide the bases for the application of specific reg–

ulations to ex-istingfacilities and waste sites following the publication of a
Record of Decision by DOE.

As a result of legislative actions [Public Law 98-181, RCRA, HSWA, CERCLA,
sARA, and the South Carolina Hazardous Waste Management Act (SCHWMA)], their
implementing regulations, and DOE Administrative Orders, as well as DOE
concerns to protect the environment, many remedial or corrective actions have
been initiated and are under way at the SRP. These actions include the
removal and storage of previously buried wastes and contaminated soils; the
design, construction, and operation of liquid effluent treatment facilities;
the use of recovery wells and an air stripper to remove volatile organic
compounds from contaminated groundwater; the design of a two–stage, rotary–
kiln incinerator to detoxify hazardous wastes; and other waste disposal
demonstrations.

Current demonstration programs that affect waste management activities include
a “beta-gamma” incinerator, a boxldr- compactor, and a greater confinement
disposal (GCD) demonstration. DOE expects these programs to result in
improved methods of disposal for mixed and lo”-level radioactive wastes or
reduction in waste volumes to meet applicable regulations.

DOE plans to close existing waste sites and seepage basins; to construct new
waste disposal or storage facilities to manage hazardous, low–level radio–
active, and mixed wastes that might be removed from existing waste sites or
that might result from ongoing and planned operations; and to consider
alternative methods for the treatment of reactor-area disassembly-basin purge
water.

PROPOSED ACTION AND ALTERNATIVE

The proposed action considered in this EIS is the modification of waste man-
agement activities for hazardous, low–level radioactive, and mixed wastes to
protect groundwater, human health, and the environment. The alternative to
the proposed action is a No-Action strategy, to be evaluated as required by
the National Environmental Policy Act (NEPA) and guidelines of the Council on
Environmental Quality (CEQ). DOE does not consider
able” alternative, because parts of the existing
would not comply with current ground”ater protection

ALTERNATIVE STRATEGIES

no action to be a “reason-
waste management program
and other requirements.

DOE could use several alternative strategies to modify the SRP waste
management program fOr ha~ardOus, lo”–level radioactive, and mixed wastes (see
Figure S–1). These strategies differ in the actions proposed for existing
waSte Sites, new waste management facilities, and discharge of disassembly-
basin purge water, and in the degree to which they require dedication of land
areas, long-term monitoring, and oversight to ensure that groundwater
resources, hman health, and the environment are protected adequately. (The
disassembly basins receive irradiated reactor fuel and targets from the SRP

reactOrs prior to transfer to reprocessing facilities.
basins

The water in the
iS purified continuously by filtration and demineralization but must
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Proposed Action

Modify Waste Management Activities on SRP

for hazardous, low-level radioactive,

~

and mixed waste for the protection of
human health and the environment

I No I Yes
Select No-Action Strategy Select Strat.gy for Modification

I 1

I●***O *...**... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. *...**...4
Alternative
Strategies II I I

Legend ,

“ RCRA = Resource Conservation and Recovery Act
b CFM = Cement Flyash Matrix
c ELLT = Engineered Low-Level Trench
d AGO = Abovegrade Operation
e GCD = Greater Confinement oisposal

‘ Selected Sites to be identified and
determined by regulatory interactions

1
Compliance through

Elimination of existing
waste sites and storage

of wastes - DCompliance through a
Combination of dedication
and elimination of waste

sites, and both storage and
disposal of wastes

TE

FigureS-1.Project-Specificcomponents ofAlternativeStrategies(page 1 of 3)
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I No action;continueto I Compliance through
Alternative
Strategies

L“

ensureprotection of
off site environment I 1:

. . . . . . . . . . . . . . . . .. ****

P,oject Level
Components:

1. Existing Waste
sites

2. New Oisposal
Facilities

1 TE

3. L3isassembly
Basin Purge

Water Otscharge

Legend on page 1

,

. 0.......0.00.........000...

“*w d,sposal facilities

Hazardous Waste
and Mtxed Wast.:
Storage at existing

facilities and at othar
available structures, pads,

a“d 8,~~S

A
Low. Level Waste:

Disposal at existing
facilities and storage at

other available structures,
pads, and areas

Continued discharge
to see~age basins

a
)..0.......000● 0..00 == =0=....

=

-i
Abovegcound or

b.lowar.und disIIosal

-E
Low-Level Waste,

ELLTC, vaults, or AGOd foI
low-activity waste; a“d

vaults or GCD” for

intermediate-activity
waste

-1 Co.ti”ued discharge
to see.age basins

FigureS-1,Project-SpecificComponents of AlternativeStrategies(page2 of 3)
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. . . . . . . . . . . . . . . . . . . . . .

Project L.vE,I
components:

1. Existing Waste
sites

2. New Oisposal
Facilities

3. Disassembly
Basin Purge
Water D8scharge

Legend on page 1

of wastes

. . . . . . . . . . . . . . . . . . . . . . . . . .

i

Remove waste at all sites:
remedial and closure
actions as required

Retrievable storage I

-m
L-l

buildings

Compliance through a
Combination of dedication
and elimination of waste
sites, a“d both storag.
and dis.osal of wastes

● ☛✎✎✎☛✎✎✎☛✌✎☛

m
I Abovnground or I

I
Haza,do”s W.sle:

Storage buildings and
RCRA’ landfill or vaults I

-=

Shielded stor.ge buildings

nLow-Level Waste:
Engineered stotage

buildtngs; ..d ELLTC, vaults.
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be purged periodically to maintain required tritiurnoxide concentrations and

resultant worker exposures, as low as reasonably achievable. These purges are

discharged to seepage basins at each reactOr site and tO the containment basin
in K–Area.)

RCRA reflects the differences in strategies by requiring the owner of a RCRA-
regulated hazardous waste site that is releasing waste constituents to remove

and control contaminants from the soil, surface water, and groundwater outside
the site, or to remove the source of contamination from the site to achieve
background levels or agreed–to alternative concentration limits. If the owner
removes and controls the contaminants in environmental media outside a waste

I site leaving the source in place, that site, in effect, becomes a RCRA
TE disposal facility and remains dedicated to waste management; long-term

monitoring and oversight are required tO ensure environmental protection. If
the owner removes the source of contamination (i.e., the waste material and
contaminated soil within the site), the site no longer requires dedication to
waste management purposes, nor does it require long–term monitoring and over-

F-15
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sight. Long–term monitoring would be necessary at any site where waste is
left in place (i.e., closed as a landfill) or where groundwater contamination
is confirmed.

The requirement for dedicating land areas for waste management purposes and
conunittingresources to long-term monitoring and oversight is also reflected
in the choice between disposing of or storing wastes. The disposal of wastes
that retain their hazardous or radioactive characteristics requires permanent
or long–term dedication and monitoring. Alternatively, the use of storage as
an isolation technique implicitly assumes that research and development will

TE
I
provide acceptable or improved alternatives for treatment of the stored waste
before its ultimate disposal.

The follo”ing paragraphs describe alternative strategies for modifications of
SRP hazardous, low-level radioactive, and mixed waste management activities.
These strategies are based on combinations of closure and remedial actions at
existing waste sites, the construction of new storage and disposal facilities,
and the discharge of disassembly-basin purge water. The modification of a
waste management activity, such as a closure and remedial action at existing
waste sites, might require the modification of another activity (e.g., the
number, size, and design of new disposal facilities). The following para–
graphs also present combinations of various activities and analyses to provide
an overview of the environmental effects of proposed modifications of the SRP
waste management program (see Figure S-1).

TE

In this EIS, DOE presents analyses of the environmental impacts of alternative
waste management strategies. DOE, in its Record of Decision (ROD) on this
EIS, will select a single strategy from those described below. Site-specific
or project-specific actions will be based on ongoing investigations and
interactions with appropriate regulatory agencies throughout the permitting
process.

NO-ACTION STRATEGY

I
The NEpA regulations of

TE
the CEQ require an agency to evaluate the

environmental consequences of no action (40 CFR 1502.14). As a potential
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implementalion strategy, no action would not involve changes in current
practices. It would consist of the following:

● No removal of waste at existing waste sites, and no closure or remedial
actions

● No construction of new facilities for the storage or disposal of haz-
ardous, low-level radioactive, or mixed wastes

● Continuation of periodic discharges of disassembly-basin purge water to
seepage basins

Parts of the existing program would not comply with groundwater-protection
requirements. DOE does not consider the continuation of a noncomplying
program to be a “reasonable” alternative strategy.

DEDICATION STRATEGY

Under the Dedication strategy, DOE would modify its waste management activi-
ties to comply with all groundwater-protection requirements, including those
pursuant to RCRA, by:

● Implementing closure (dewatering, stabilizing, capping) and groundwater
corrective actions (installing grout curtains or barrier walls, as
required) to control contamination from existing waste sites in accord–

C-28

ante with applicable state and Federal standards

● Establishing new disposal facilities (e.g., above- or belowground
disposal)

c Continuing the use of seepage and containment basins for the periodic
discharge of reactor disassembly-basin purge water

Under this strategy, DOE would dedicate for waste management purposes those
waste sites and contaminated areas that could not be returned to public use
after a 100-year institutional control period. At least 300 acres of land
would be dedicated for these purposes; this is less than O.2 percent of the
total SRP land area. DOE would control releases of hazardous substances from
existing waste sites that contain hazardous or mixed wastes through the clo-
sure of such sites pursuant to applicable requirements, corrective actions to
control groundwater contaminant plume migration and restore groundwater
quality, and other corrective actions (excluding waste removal) at the sites.

To acconunodatehazardous, low-level radioactive, and mixed wastes generated
from ongoing SRP operations, those presently in interim storage, and those
from existing and planned waste management actions (e.g., sludges from new
effluent treatment facilities), DOE would establish new disposal facilities “at
the SRP which would meet applicable requirements.

I TE

The periodic discharges of filtered and deionized disassembly-basin water from
C–, K-, and p–Reactors to seepage and containment basins would continue. The
use of basins for these discharges, which are not hazardous but are contami–
nated with small quantities of radionuclides (principally tritium), would
allow time for the radionuclides to decay while migrating through shallow
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groundwater fOrmatiOns tO OutcrOPs alOng Onsite streams- DOE would dedicate
for waste management purposes those seepage and containment basins and areas
contaminated with radioactivity that cOuld nOt be returned to public use after
a 100–year institutional control period.

ELIMINATION STRATEGY

Under the Elimination strategy, DOE wOuld mOdify its waste management PrOgram
to comply with all groundwater–protection requirements, including those pursu-
ant to RCRA, by:

- .. I ● Removing wastes to the extent practicable from all existing waste sites
b-lo

I and -imvlementing closure and groundwater corrective actions, as
required by applicable state and Federal regulations

● Establishing new retrievable storage facilities

● Directly discharging disassembly–basin purge water to onsite streams,
or evaporating such discharges through the use of a small commercially
available boiler, vent stack, and dispersion fan

Under this strategy, DOE would not dedicate any land areas for hazardous, low-
level radioactive, and mixed waste management purposes. Such wastes, includ–
ing contaminated soils, would be removed from all existing waste sites to the
extent practicable. After a maximum 100-year institutional control period,
these sites could be used for purposes other than waste management.

DOE would store wastes removed from existing waste sites and those generated
from ongoing SRP operations and existing and planned waste management actions,
such as sludges from new effluent treatment facilities, in facilities from
which they could be retrieved. Hazardous and mixed wastes in interim storage
at the SRP would remain in the interim–storage buildings. DOE would research

TC new technologies and eventually implement technologies for the permanent
disposal of hazardous, low-level radioactive, and mixed wastes.

DOE would discharge the filtered and deionized disassembly–basin purge water
from.C-, K-, and P–Reactors to onsite streams ?!ithinNational Pollutant Dis-
charge Elimination System (NPDES) permit limits, or would evaPorate such dis-
charges with a small commercially available boiler, vent stack, and dispersion
fan. In either case, DOE would eliminate the seepage and containment basins
now used for the discharge of disassembly-basin purge water. DOE would take
closure and remedial actions at these basins, if necessary, to ensure that
contaminated areas could be returned to public use after a 100-year institu–
tiOnal control period.

COMBINATION STRATEGY

Under the Combination strategy, DOE would modify the SRP waste management pro-
gram to comply with all grOundwater–prote~tion requirements, including those
pursuant to RCRA, by:

TC I . Removing wastes at selected existing waste sites to the extent

C-26 I practicable and implementing closure and groundwater remedial actions,
as required by apPli~able state and Federal regulations
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● Establishing a combination of retrievable storage, above-ground, and
belowground disposal facilities

● Continuing the use of seepage and containment basins for the periodic
discharge of reactor disassembly–basin purge water

Under this alternative, DOE would remove hazardous, low-level radioactive, and
mixed wastes (including contaminated soils) to the extent practicable from
selected existing waste sites based on cost–effectiveness and environmental/
human health risk evaluations. Based on the preliminary evaluations in this
EIS, seven sites were selected as suitable for waste removal. The final
decision on sites to be selected for waste removal would be made through
regulatory agency interactions. After a maximum 100-year institutional
coIltrolperiod, the areas from which waste material and contaminated soil had
been removed (about 30 acres) could be used for purposes other than waste
management. Sites from which waste material and contaminated soil were not
removed (about 270 acres) would be dedicated for waste management purposes if
they could not be returned to public use after the 100–year control period.

DOE would establish new retrievable storage and disposal facilities to accom-
modate wastes removed from existing waste sites and those generated from
ongoing SRP operations and existing and planned waste management actions.
Disposal facilities for hazardous or mixed waste would be permitted in accord-
ance with applicable regulations. The combination of new retrievable–storage
and disposal facilities would allow DOE to investigate and implement new
technologies for permanent disposal of stored wastes. DOE would dedicate for
waste management purposes the sites of disposal facilities established under
this strategy.

Periodic discharges of filtered and deionized disassembly-basin purge water
from c-, K-, and P-Reactors to seepage and containment basins would continue;
DOE’s assessment of the feasibility of alternative mitigation measures at the
SRP would continue. If DOE determines that detritiation or another mitigation
measure is appropriate in an overall waste management strategy, it could
discontinue tbe use of these basins and evaluate actions to return the basin
areas to public use after a 100–year institutional control period.

PROJECT-SPECIFIC ACTIONS

NO ACTION

In this EIS, DOE has assumed that the SRP would continue to operate and gener–
ate wastes. Under no action, current waste management activities would con–
tinue at existing waste sites, no wastes would be removed from the sites, and
no remedial or closure actions would occur.

I

Under no action, no new facilities such as sites, buildings, landfills,
vaults, engineered trenches, or boreholes would be established for waste
management. Existing SRP facilities would be used until their capacities were
reached, after which unpermitted structures, pads, or areas with minimal
preparation for indefinite waste storage would be used.
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NO action would continue the present practice of periodic discharges of
disassembly-basin purge water to active reactor seepage and containment basins.

EXISTING WASTE SITE REMEDIAL AND CLOSURE ACTIONS, WITH AND WITHOUT WASTE
REMOVAL

A range of project-specific actions can be
hazardous,

applied at the SRP for existing
low–level radioactive, and mixed waste sites. These actions

include allowing waste to remain in sites and providing some type of closure,
such as backfilling and capping. Wastes and contaminated soils would be
removed at selected sites (seven sites were identified in the R- and
F-Areas). Remedial actions, if required to correct groundwater contamination,
could include groundwater recovery and treatment or the installation of

barrier walls or grout curtains, along with suitable closure actions.

ESTABLISHMENT OF NEW STORAGE/DISPOSAL FACILITIES

A number of waste storage and disposal technologies that meet standards can be
applied at the SRP for hazardous, low-level radioactive, and mixed wastes.
These include RCRA-type vaults (i.e., above- and belowground double-lined

TE vaults meeting RCRA minimum technology requirements) or RCRA-type landfills
with double liners and leachate collection systems for hazardous and mixed
wastes. Low-1evel radioactive wastes would be disposed of in facilities
meeting the requirements of DOE Orders, including engineered low–level
trenches (ELLTs) for low-activity wastes, GCD for intermediate-activity
wastes, shielded above- or below–grade vaults, or above-grade operations (AGO).

The retrievable-storage technologies for hazardous and mixed wastes, which are
similar, would meet applicable standards. These facilities would be designed
for essentially zero releases. For mixed waste, in addition to meeting RCRA
requirements, such facilities would provide shielding of radiation sources.
The technologies for low-level waste would consist of engineered storage of
waste with varying degrees of isolation and shielding to accommodate different
levels and types of radioactivity. These facilities would be designed to meet
the as–low-as-reasonably-achievable (ALARA) requirements of DOE Orders.

DISCHARGE OF DISASSEMBLY-BASIN PURGE WATER

Project–specific actions for managing the discharge of disassembly-basin purge

TC
I

water could include discontinuing the use of the active reactor seepage and
containment basins by discharging the purge water directly to surface streams
(which currently receive purge water via outcrops) or by evaporating it to the
atmosphere through commercially available equipment. Releases to surface
streams caused by residual seepage from prior use would continue for several
years.

AFFECTED ENVIRONMENT

The Savannah River plant is a 780-square–kilometer (192,700-acre), controlled-
access area near Aiken, South Carolina. This major DOE installation was
estabLished in the earIy 1950s for the production of nuclear materials for
national defense. More than 90 percent of tbe site is forested.
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A very complex geohydrologic regime underlies the SRP. This regime contains a
series of Coastal Plain sediments (Coastal Plain Mosaic) interspersed with
clay and sandy clay layers. Two major regional aquifers, the Congaree and the
Middendorf/Black Creek (Tuscaloosa), lie beneath the site, overlain by several
shallower formations that produce smaller quantities of water. The deep
regional aquifer (the Middendorf/Black Creek), which becomes shallower to the
north and northwest of the SRP, forms the base for most municipal and indus–
trial supplies in Aiken County. Farther south, this formation deepens and
shallower aquifers such as the Congaree and McBean provide water for
municipal, industrial, and agricultural uses. The Barnwell aquifer, located
above the Congaree aridMcBean aquifers, also supplies limited quantities of
domestic water in the SRP vicinity.

The water table is fairly shallow beneath most of the Plant, ranging from 10
to 30 meters below the surface. The SRP draws water from the Middendorf/Black
Creek Formation, with the exception of some low-volme shallow domestic water
wells.

Total groundwater use at the Plant is about 40,000 cubic meters (1 cubic
meter = 264 gallons) per day. Large users of water within 32 kilometers.of I E-44

the center of the Plant withdraw about 135,000 cubic meters per day for
municipal, industrial, and agricultural needs. Withdrawals by small users
such as schools, mobile home parks, and small communities total about 2000
cubic meters daily.

The flow of groundwater at the SRP is generally toward discharge zones
(“outcrops”) along the onsite surface streams. Water-table aquifers discharge
to Upper and Lower Three Runs Creek, Pen Branch, Four Mile Creek, TiresBranch,
and Steel Creek. The flow direction of these creeks is generally toward the
southwest, except near the Savannah River swamp where some flow to the
southeast. Groundwater from the Middendorf/Black Creek Formation discharges
to the Savannah River. Wells near the river are under artesian pressure.
Extensive recharge areas for the Middendorf/Black Creek Formation lie to the
north and northwest of the SRP and generally to the south of the Fall Line,
which separates the Coastal Plain from the Piedmont geologic province.

I TE

Groundwater quality in the Coastal Plain sediments is good and requires mini-
mal treatment for industrial and municipal use. The water is soft, slightly
acidic (PH range 5.5 to 6.5), and has a low total dissolved solids (TDS) con-
tent. The quality of the groundwater varies slightly from aquifer to aquifer.

Groundwater quality has been evaluated by DOE on the basis of geographic and
functional groupings for most of the sites considered in this EIS that ~~
received or might have received hazardous constituents, low–level radioactive
wastes, or mixed wastes.

Surface water at the SRP consists of the Savannah River, surface streams that
transect the Plant and drain to the Savannah River, and two cooling lakes, Par
Pond and L-Lake. (One small onsite stream flows to the east and joins tribu-
taries of the Salkehatchie River.) A swamp borders the Savannah River along I ‘rE

most of the southwestern Plant boundary. Surface-water quality is
characterized by low mineral cOntent, low TDS, and a PH range Of 5.6 tO 8.4.
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ENVIRONMENTAL CONSEQUENCES

I

TC I
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The determination of the environmental
native waste management strategies is
yses derived from:

consequences associated with the alter-
based on a combination of data and anal-

●

●

●

●

●

●

These

Groundwater monitoring and sOils/sediment analY$es

Groundwater flow and transport modeling

Estimation of waste site inventories

Estimation of onsite and offsite doses, health effects, and risks for
radionuclides and hazardous chemicals through surface and groundwater,
atmospheric, and occupational pathways

Estimation of ecological impacts

Estimation of risks to onsite occupants following a 100-year period of
institutional control

assessment methodologies required the use of flow and solute transport
models for groundwater; atmospheric dispersion models for radiological and
nonradiological constituents; and estimation of health risks through radiolog-
ical and/or chemical health risk models.

Groundwater monitoring has been performed at the SRP routinely, and data from
these efforts have been made available in many reports, most recently in the
Environmental Information Documents (EIDs) prepared for this EIS. Several
groundwater flow and transport models were used, in particular the PATHRAE
model, to provide a basis for comparing the relative effects of the
alternative strategies, particularly in respect to the existing waste sites.
Other codes were used in health effects assessments. One-meter and 100-meter
downgradient wells were used as hypothetical receptors for groundwater model-
ing at existing waste sites. Boundary wells were assumed at proposed new dis-
posal facilities for the same purpose. Onsite surface streams and the
Savannah River were assumed as receptor locations for assessing ecological
impacts and offsite drinking–water radiological dose and chemical substance
exposures. These doses and exposures are primarily intended to evaluate the
alternatives “ith respect to each other; site-specific groundwater modeling
would be required for ~o=e precise, absolute exposure assessments.

Modeling calculations to determine atmospheric exposures to radioactive and
hazardous waste ~aterial~ were made for the EIS using a number of computer
codes for soil and airbOrne contaminant loadings, transport of radioactive and
hazardous materials, population exposures (including evaluation data), and
food uptake. Another code was used to calculate airborne risks for the
population and the maximally exposed individual. Onsite worker exposure was
also estimated.

Existing waste site inventories for transport modeling efforts were estab-
lished using physical records or calculations involving either groundwater
mOnitOring results or soil core sampling results. These data resulted in
estimates of potential ~aSte inventories (waste disposal mass) for comparisons
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of alternative removal, remedial, or closure actions. Historic information on
operations and waste disposal and storage activities was used to estimate the
maSS or volume of waste that would be contained in
facilities.

proposed new disposal
A computer code modeled these sites for boundary wells, surface

streams, and future site-occupant scenarios, as in existing waste site
modeling.

COMPARISON OF ALTERNATIVE WASTE MANAGEMENT STRATEGIES

This EIS compares the alternative waste management strategies, as “en as the
project–specific actions. It evaluates health effects, doses, and exposures
to the general population or workers, the level of environmental impact, vol-
umes and kinds of wastes, and retrievability of wastes for f,~turetreatment.

NO-ACTION STRATEGY

No major onsite environmental benefits are expected from the No-Action
strategy; however, the offsite environment would be protected as a result of
continuing waste management practices such as groundwater cleanup in the
A/M-Areas. This strategy would result in the following:

● Onsite groundwater (water-table) impacts

● Elevated concentrations of tritim, strontium-90, and nitrate in Four
Mile Creek

● Potential terrestrial impacts from open pits and basins

● Accidental releases from stored wastes with possible impacts on aquatic
and terrestrial ecology and socioeconomic

● Continued minor habitat and wetlands impacts

● Occupational exposures and risks of fires, spills, and leaks due to
waste transportation and accidents

This strategy would not produce any impacts to archaeological or historic
resources or endangered species. In addition, noise impacts associated with
this strategy would not be produced. This strategy probably would require the
dedication of about 300 acres at existing waste sites plus a significant
amount of land in areas receiving adverse impacts, primarily from shallow-
aquifer groundwater contamination. In the future, occupants of the SRP site
would be exposed to the largest areas of unmitigated contamination.

The estimated total capital cost to continue current practices is about
$17 million. Total 20–year operating costs for the No–Action strategy are
estimated at about $86 million. Estimated lifetime maintenance and monitoring
costs are about $51 million.

DEDICATION STRATEGY

The major environmental
the Dedication strategy

benefits predicted to
include improvement of
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occur from the implementation of
onsite groundwater quality from
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remedial and clOsure actiOns at existing waste sites; imPrOvemeTltOf Onsite
surface-water quality; reduction of potential public health effects; and
reduction in atmospheric releases. A disadvantage would be the removal of
some sites from public use through their dedication for waste management pur-
poses; as much as 700 acres would be affected. Environmental impacts under
this strategy could include the following:

● Local and transitory onsite groundwater drawdown effects

● Minor short-term terrestrial impacts due to the use of borrow pits for
backfill

● Impacts to wildlife habitat due to land clearing and development

● The dedication of about 400 acres of land to new shove– and belowground
disposal facilities

● The dedication of about 300 acres at existing waste sites

There would be no impacts to archaeological or historic resources, socio–
economic resources, or endangered species; there would be no impacts from

Tc noise. Accidents and occupational risks could occur due to waste material
transportation and handling resulting from spills, leaks, or fires.

TC

The total capital cost for implementation of this strategy ranges from about
$281 million to $788 million. Total 20-year operating costs range from about
$51 to $258 million. Estimated costs for closure range from about $19 to $31
million. Estimated post-closure maintenance and monitoring costs range from
about $65 million to $119 million. The cost ranges are based on the types of
facilities that would be selected.

ELIMINATIoN STRATEGY

The environmental benefits expected from the implementation of the Elimination
strategy include improvement to onsite groundwater and surface-water quality
from the removal and CIOSUre of all existing waste sites and remedial actions,
as required; reduction of potential public health effects and atmospheric
releases (except increased tritiw air releases under the evaporation option);
and no requirement for dedication of sites at the SRP. Disadvantages include
higher occupational risks than with other strategies and the absence of
assurance of the future availability of disposal sites in other areas. Envi–
ronmental impacts that could accur under this strategy include:

● Onsite groundwater drawdown effects (local and transitory)

● Added tritium releases to surface streams from direct discharge or
increased atmospheric (evaporation) releases

● The highest occupational risks of all the strategies during waste
removal, closure, and remedial actions

● Terrestrial impacts at borrow pits that were greater than those for
other strategies
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● Some loss of habitat (up to 400 acres) due to land clearing and devel–
opment during the construction of the .retrievable-storage facilities I

TC

● The greatest risk of spills, leaks, and fires, and the greatest worker
exposures due to waste removal and transportation

There would be no impacts to archaeological or historic resources, socioeco–
norUiC resources, or endangered species; there would be “o impacts from noise.
This strategy would result in the lowest future risks to future occupants at
the waste sites and contaminated areas following the extensive removal, reme–
dial, and closure actions, but there are unknOw, ~nq~antifiable impacts TE
associated with the eventual retrieval, treatment, and disposal of these
stored wastes.

The total capital cost for implementation of this strategy during the 20–year
operational period would range between $2.0 billion and $4.8 billion. Total Tc
20-year operating costs would range from about $370 million to $2.4 billion.
Estimated post-closure maintenance and monitoring costs are about $37 million.

COMBINATION STRATEGY

Major environmental benefits to be derived from implementation of the Combina-
tion strategy include secure, retrievable storage and disposal of wastes; TE
improvement to onsite surface water and groundwater from removal of wastes at
selected sites, closure of selected waste sites, and remedial actions, as
required; reduction of potential public health effects; and reduction of
atmospheric releases. The dedication of some sites for waste management
purposes would be required. This strategy could cause the following impacts:

● Local and transitory groundwater drawdown effects

● Some habitat disruption on up to 400 acres of land required by the new Tc
disposal facilities

There would be no impacts to archaeological or historic resources, socioec-
onomic resources, or endangered species; there would be no impacts from
noise. Waste removal and handling would pose fewer occupational risks from
accidents, fires, spills, and leaks because fewer waste sites would be
involved. Potential impacts to future occupants would be between the extremes
of the No-Action and Elimination strategies.

The estimated total capital cost of implementation of the Combination strategy
ranges from about $334 to $957 million. Total 20-year operating costs range
from about $73 to $397 million. Closure costs range from about $37 to $48 Tc
million. Estimated post–closure maintenance and monitoring costs range from
$90 to $105 milliOn.

SUMMARY

Considering all environmental factors and costs, a Combination strategy (i.e.,
compliance through a combination of site dedication, elimination of some
existing waste sites, and disposal/storage of wastes) would be DOE’s preferred
alternative. The Combination strategy includes project-specific actions of
waste removal at selected existing waste sites and remedial and closure
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actions as required; above- and belowground disposal and retrievable storage
for new disposal and storage facilities; and continuation of the discharge of
disassembly–basin purge water to seepage basins, with continued studies on
detritiation or other mitigation measures.
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CHAPTER 2

PROPOSED ACTION AND ALTERNATIVES

Waste management activities have been under way at the Savannah River Plant
(SRP) since operations began in the early 1950s. Periodic reviews and the
results of research and development programs were used to update and refine
these activities. In 1977, the SRP reviewed its waste management activities
and chose to continue those that were consistent with the requirements at the
time (ERDA, 1977). Because OE changing environmental concerns and regulations
[including the Resource Conservation and Recovery Act (RCRA), the Hazardous
and Solid Waste Amendments (HSWA) to RCRA, the Comprehendive Environmental
Response, Compensation, and Liability Act (CERCLA), the Superfund Amendments
and Reauthorization Act (SARA), and the Safe Drinking Water Act (SDWA)], some
of these activities are no longer acceptable. Accordingly, the U.S.
Department of Energy (DOE) is proposing to modify its waste management
activities.

This dual-purpose environmental impact statement (EIS) is both a programmatic
and a project-specific document. It considers broad waste management strate-
gies and associated project-specific actions. The EIS does not preempt the
regulatory decisionmaking process, but is a prerequisite to the DOE Record of
Decision. It provides an analysis based on available data and information
that describes the range of environmental impacts - beneficial and adverse -
that accompany each strategy and project-specific action.

The action proposed in this EIS is the modification of waste management activ–
ities on the Savannah River Plant for hazardous, low–level radioactive, and
mixed wastes for the protection of human health and the environment. The
alternative to the proposed action is “no action,” or not modifying existing
waste management activities, and continuing current activities for managing
low–level radioactive and chemical wastes. Because these activities would not
comply with current applicable requirements and might affect activities that
already protect groundwater resources, DOE does not consider the continuation
of ongoing activities, or “no action,” to be a “reasonable” alternative as
defined in Council on Environmental Quality (CEQ) regulations implementing the
National Environmental Policy Act (NEPA) of 1969.

DOE could implement several alternative waste management strategies for SRP
hazardous, low-level radioactive, and mixed waste to comply with applicable
requirements. Section 2.1 describes the alternative strategies from which DOE
will select a Dreferred alternative strate~v in its Record of Decision (ROD)-.
on this EIS. ‘Sections 2.2, 2.3, and 2.4 describe the strategies for closing
existing waste sites on the SRP, for new disposal facilities, and for managing
the discharge of disassembly-basin purge water, respectively. Section 2.5 TE
summarizes the environmental consequences of the alternative strategies.

The alternative strategies are based on combinations of project-specific
actions. Such actions represent those evaluated in this EIS; they are rep–
resented by such decisions as the disposal of low-level radioactive waste in a TE
facility for which conceptual designs are presented, or the disposal of
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TE disassembly-basin purge water by direct discharge to surface streams or by
discharge to seepage basins. Figure 2–1 shows the project-specific components

Of the alternative strategies.

2.1 ALTERNATIVE WASTE MANAGEMENT STRATEGIES

In considering modifications to SRP waste management activities for hazardous,
low–level radioactive, and mixed wastes, DOE could select one of several

alternative strategies. These strategies differ in the waste management con–
cepts proposed for existing waste sites, new disposal facilities, and dis-
charge of disassembly-basin purge water. They also differ in the degree to
which they require dedication of land areas, long-term monitoring, and control
to ensure that releases from SRP facilities are within applicable standards.

RCRA, as amended, reflects these differences by requiring the owner of a haz–

TE ardous waste site having continuing releases either to remove and control con-
taminants from the soil, surface water, and groundwater outside the site while
allowing the waste to remain in place, or to remove the waste from the site to
within background levels or agreed–to alternative concentration limits. If
the contaminants in environmental media outside a waste site were removed and
controlled, the waste site land area would remain dedicated to waste
management; long-term monitoring and oversight would be essential to ensure
environmental protection. If the source of contamination (i.e., the waste
material and contaminated soil within the site) were removed, the site would
no longer need to be dedicated to waste management purposes, nor would it
require long-term monitoring and oversight. Long-term monitoring would be

I

necessary at any site where waste is left in place (i.e., closed as a land-
F-15 fill) or where groundwater contamination is confined. The requirements of

CERCLA/SARA also apply to certain SRP existing waste sites.

This difference in the need to dedicate land areas for waste management pur–
poses and to commit resources to long-term monitoring and oversight is also
reflected in the choice of disposing of or storing hazardous, low–level radio-
active, or mixed waste. Disposal requires the permanent or long-term dedica-
tion of land areas. Storage, on the other hand, requires neither permanent
nor long-term dedication; storage implicitly assumes that research and devel–
Opment will provide better methods for disposal than those currently available.

The ma”ageme”t of hazardous and mixed waste on the SRP is regulated by RCRA,
HSWA, CERCLAISARA, and DOE Orders. RCRA and HSWA provide a national program
to minimize the present and future threat to human health and the environment
from the transportation, treatment, storage, and disposal of hazardous waste.
RCRA is administered by the South Carolina Department of Health and Environ–
mental Control (scDHEC), under the authority of the U.S. Environmental Protec-
tion Agency (EPA). CERCLA/SARA are administered by EPA. DOE Orders set forth
POlicy, guidelines, and criteria for the management of hazardous, mixed, and
low-le”el radioactive wastes generated by DOE facilities.

The following ~ection~ di~~~~s alternative strategies for the modification of
hazardous, low-level radioactive, and mixed waste management activities for
existing waste sites, new storage and disposal facilities, and disassembly
basin purge-water discharge, which would be consistent with the requirements

TC of RCRA, HSWA, and DOE @cders. Additionally, in accordance with NEPA
implementing regulations, this chapter also discusses a No-Action strategy.
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Table 2-1 swarizes the alternative strategies for SRP hazardous, low–level
radioactive, and mixed waste management activities; this table presents a
central consideration of this EIS: the modification of a single waste

I

management activity might require modification of another. Each alternative
E-57 strategy, therefore, must be comprised of mutually compatible project–specific

components.

The development of the waste management strategies described in this EIS is a
logical outgrowth of needed SRP waste management activities and recently
enacted regulations. These individual activities are analyzed and evaluated
as mutually exclusive and independent. The following discussions combine
modifications that are consistent with the alternative strategies for the
overall management of SRP hazardous, low–level radioactive, and mixed waste.

2.1.1 No-AcTIoN STRATEGY - CONTINUED PROTECTION oF OFFSITE EWIRO~ENT

CEQ guidelines (40 CFR 1502.14) require a Federal agency to evaluate the
environmental consequences of “no action.” As a potential strategy for this
EIS, “no action” would consist of:

● No removal of waste at existing waste sites, and no closure or reme-
dial actions

. No construction of new facilities for the storage or disposal of haz-
ardous, low-level radioactive, or mixed wastes

● Continuation of periodic discharges of disassembly-basin purge water to
active seepage and containment basins.

The No–Action strategy would include the continuation of current activities
for management of low-level radioactive and chemical wastes. Because the
existing program would not comply with current groundwater and other environ–
mental protection requirements, DOE does not consider it to be a “reasonable”
alternative strategy.

2.1.2 ~DEDICATEON=STRATEGY?- COMPLIANCE THROUGH DEDICATION OF EXISTING AND NEW
‘“DISPOSAL AREAS—–4

For this strategy, the SRP hazardous, low-level radioactive, and mixed waste
management activities could be modified to comply with applicable requirements
by:

● $Implementi“ngclosure (diwater.ing, stab ~l-i-zation, -cappingj’‘and ground- i
‘‘w’a-t-er corrective action”<, as required- (instal-kiri~grout curtains~”b”r
barrier walls), to control contamination from existing.waste sites ii’ ~

{ acco~d~ficewith.applicable stan.da:.ds: >
>

● Establishing new disposal facilities (e.g., vaults or trenches) above
or below the ground

● Continuing the use of seepage and containment basins for the periodic
discharge of reactor disassembly-basin purge water.
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Releases of hazardous substances from existing waste sites that contain
hazardous or mixed wastes would be controlled through the closure of such
sites (if not already closed) under RCRA requirements, remedial actions to

control groundwater contaminant plume migration and to restore groundwater
quality, and other corrective actions (excluding removal) at the sites to
prevent further releases of hazardous substances. Under this strategy, DOE
would dedicate for waste management purposes those waste sites and
contaminated (hazardous and radioactive) areas that could not be returned to
public use after a 100–year institutionalcontrol period.

To accommodate hazardous, low-level radioactive, and mixed wastes generated
from ongoing SRP operations, those presently in interim storage, a“d those
from existing and planned waste management activities to comply with ground–
water protection requirements (e.g., sludge from new effluent treatment facil-
ities), new disposal facilities meeting applicable requirements would be
established on the SRP.

The periodic discharges of filtered and deionized disassembly-basin water from
c-, K-, and P–Reactors to active seepage and containment basins would con-
tinue. The use of basins for these discharges, which are not hazardous but
are Contaminated with tritium, would allow time for radioactive decay to occur
while nligratingto groundwater outcrops along onsite streams. If the seepage
and containment basins and contaminated areas could not be returned to public

i use after a 100–year institutional control period, DOE would dedicate such
areas permanently for waste management purposes.

1’....._..__ .. . .
2.1.3 ELIMINATION STRATEGY -;~OMPLIANCETHROUGH ELIMINATION OF EXISTING WASTE

‘--SITES—~”” STORAGE-OF-WASTES

The SRP hazardous, low-level radioactive, and mixed waste management activi-
ties could be modified to comply with all groundwater protection requirements
by:

● Removing wastes to the extent practicable from all existing Waste s’ites’~ “---,+ ..._
and implementing closure and groundwater reme,di,alactions,-as required ‘.

-—. .’

● Establishing new retrievable storage facilities

● Directly discharging disassembly–basin purge water to onsite streams,
or evaporating such discharges through the use of a small commercially-
available boiler, vent stack, and dispersion fan.

Under this strategy, nO land areas “ould be dedi<ated for hazardous, low-level
radioactive, and mixed waste management purposes.‘ Such wastes, includil~gcon–
taminated soils, would be removed from all existing waste sites to the extent
practicable. After an assumed 100-year institutional control period, most of
these sites could be used for pUrpOSeS other than waste management.

Wastes removed from existing “aste sites and those generated from ongoing SRP
operations and existing and planned waste management activities to comply with
groundwaver-protection requirements “ould be stored in facilities from which
they could be retrieved. Hazardous and mixed wastes currently in interim
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SLOrage at SRP w~uld r~m~in in the interim ~~ora~e building~. A research
program would be initiated to investigate or develop new technologies for the
Permanent disposal of hazardous, low–level radioactive, and mixed wastes.
Once these new technologies “ers proved to be cost–effective, stored wastes
would be permanently disposed of.

The filtered and deionized disassembly-basin water from C–, K–, and P–Reactors
would be discharged tO On~ite ~tream~ in accordance with ~ NatiOnal pOllutant
Discharge Elimination System (NPDES) permit or evaporated in a small comer–
Cially available boiler, vent ~taCk, and di~per~ion fan. Seepage and contain–
ment basins used for the discharge of disassembly-basin purge water would be
eliminated. Closure and remedial actions would be taken at these basins, if
necessary, to ensure that contaminated areas could be returned to public use
after a 100-year institutional control period.

2.1.4 ,COMB~-NATION‘STRATEG”~- COMPLIANCE THROUGH A COMBINATION OF DEDICATION
‘AND-ELIMINAT-IONOF- EXISTING WASTE SITES, AND BOTH STORAGE AND DISPOSAL
OF WASTES

For this strategy, the SRP,s hazardous, low–level radioactive, and mixed waste
management activities could be modified to comply with all groundwater protec-
tion and other environmental requirements by:

*—R~Ving wastes at selected existing waste’slt’e-s--to-the extent pra-ct-i--I
.—. — ._.....

f
~cable and’ implementing closure and gr .undwater remedial ..actionsi

required by applicable regu_l_a.tions–-----
f ..-___.._ .. ..... ““’-”:as::_=”}~..- .

— .____ .

● Establishing a combination of retrievable storage and aboveground or
belowground disposal

● Continuing the use of seepage and containment basins for the periodic
discharge of reactor disass,embly–basinpurge water, while continuing
investigations of source mitigation measures.

Under this strategy, hazardous, low–level radioactive, and mixed wastes
(including contaminated soils) would be removed to the extent practicable from
selected existing waste sites, based on cost–effectiveness and on environ-
mental and human health risks. Preliminary analyses for this EIS have
identified sites in R– and F-Areas for waste removal; additional sites may be TC
selected in the future, based on further site–specific investigations and
regulatory interactions. After a maximum 100-year institutional control
period, the areas from which waste material and contaminated soil had been
removed could be used for purposes other than waste management. Sites from
which waste material and contaminated soil had not been removed would be
dedicated fOr waste management purposes if they could not he returned to
public use after the 100–year control period.

2–9

New retrievable storage and disposal facilities would be established to accom-
modate waste removed from existing waste sites and waste generated from ongo–
ing SRP operations and existing and planned waste management activities to
comply with groundwater protection requirements. Disposal facilities for haz-
ardous or mixed waste would be permitted in accordance with applicable



TE

J-1

requirements. The colnbinationof new storage and disposal facilities [e.g.,
greater confinement disposal (GCD), vaults, and engineered low–level trenches]
would minimize the amount of hazardous, low–level radioactive, and mixed waste
placed in disposal facilities and would allow DOE to initiate a research pro-
gram to develop new tech,:ologies for permanent disposal. DOE would dedicate
disposal facilities established for these wastes for waste management purposes.

Under this strategy, periodic discharges of filtered and deionized
disassembly–basin water from C-, K–, and P-Reactors to the active seepage and
containment basins would centinue. DOE would continue to assess the general
applicability of other mitigation measures at the SRP. If DOE were to
determine that detritiation or another approach is applicable, it would
discontinue the use of these basins and evaluate actio”~ to return the basin
areas to public use after a 100-year institutional control period.

2.1.5 OTHER ALTERNATIVE STRATEGIES

In addition to the No–Action strategy and the three alternative strategies
described above, other strategies considered included discontinuing SRP opera-
tions or shipping and disposing of hazardous, low-level radioactive, and mixed
wastes at another (offsite) facility.

DOE determined that discontinuing SRP operations, which would affect only the
volume of future hazardous, low-level radioactive, and mixed waste to be
stored or disposed of, would be unacceptable, because such a strategy would
not allow DOE to meet established requirements for the production of defense
nuclear materials.

Strategies for the shipment and management of hazardous, low–level radioac–
tive, and mixed wastes at an offsite facility were also eliminated because of
increased environmental and human health risks due to the transportation of
wastes (ERDA, 1977) as well as the uncertainties associated with SRP opera-
tional dependence on the continued availability and capacity of offsite waste
disposal sites (see Chapter I).

2.1.6 EIS DECISIONS AND NEPA DOCUMENTATION

Table 2-2 presents the decisions that will be based on this EIS, regulatory
interactions related to this EIS, and other SRP waste management NEPA
documentation. Only those activities in the first column will be included in
the Record of Decision (ROD) for this EIS. Other activities and NEPA
documents will be tiered or referenced to this EIS as part of ongoing NEPA
documentation activities. These documentation activities are not part of the
ROD for this EIS, but will be based on regulatory agency interactions.

The environmental effects of high-level radioactive waste (HLW) management
were not assessed in this EIS, but are discussed in Waste Management
Operations, Savannah River Plant FEIS (ERDA 1537); a supplement to ERDA 1537,
Double-Shell Tanks for Defense High–Level Radioactive Waste Storage
(DOE/EIS-0062); Long Term Management of Defense High-Level Radioactive Wastes
(Research and Develop,ne,ltprogra,”for Immobilization (DOE/EIS-0023); and the
DeferlseWaste Processing Facility FEIS (DOE/EIS-0082). Records of Decisior)
have been published for,all of the EIS~ cited above, except ERDA 1537.
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DOE has prepared an environmental assessment (DOE/EA–0315) on the continued

J-1 disposal and retrievable storage of transuranic (TRU) wastes. The
alternatives were not analyzed in this EIS; however, source terms of TRU waste

disposed of in the burial ground (643G) were factored into the analysis.

2.2 EXISTING WASTE SITES

Table 2–3 exhibits the current status of existing waste sites (i.e., solid and
radioactive waste sites) that fall within the scope of this EIS and how they
relate to current waste regulations. Several interim status sites are
included in the table (as they are in Table 6–1), even though they are not
within this scope of the EIS.

Potential CERCLA sites are those that are known to be inactive after
November 19, 1980. They include both potentially hazardous sites and
potentially mixed waste sites as defined in this EIS. One site, the D-Area
Oil Seepage Basin, is potentially hazardous under SCHmR but nOt under Federal

TC (RCRA) regulations.

Known rekeases are those concentrations of hazardous constitue,ltsthat exceed
the higher of background or Table I values (40 CFR 264, 94(a)) at the point of
compliance. Release does not include radionuclides, hazardous constituents
detected in soil or groundwater within a site boundary (fenceline), or any
substance migrating directly to surface water or air.

Additional information related to these sites is given in Appendixes B and F
on a site-by–site basis and in the following sections as related to waste
management strategies.

Under the alternative strategies discussed in Section 2.1, DOE could take four
of the following possible actions at existing waste sites that contain or
might contain hazardous, low–level radioactive, and mixed waste:

● No removal of waste at existing waste sites , and no closure or reme-

dial actions (no action)

● No removal of waste at existing waste sites, and implementation of
cost–effective closure and remedial actions as required (dedication)

● Removal of waste to the extent practicable from all existing waste
sites, and implementation of cost–effective closure and remedial
actions as required (elimination)

● Removal of waste to the extent practicable at selected existing waste
sites, and implementation of cost–effective closure and remedial
actions as required (combination)

The following sections de~~ribe existing SRP waste sites that contain or might
contain hazardous, low-level radioactive, and mixed wastes, and the project-
Specific actions that DOE could take under each strategy.
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2.2.1 EXISTING WASTE SITES CONSIDERED

Operations on the SRP result in the generation of hazardous wastes; loW–leVel

radioactive wastes; mixed wastes, which contain both hazardous and radioactive
materials; and other solid wastes such as sanitary and domestic wastes and
rubble.

At the SRP, 168 waste sites have been or are being used for the disposal or
storage of wastes. This section considers 77 of these 168 sites in detail as
existing waste sites. Six active reactor seepage basins and the K-Area con-
tainment basin receive periodic low-level radioactive discharges from the dis-
assembly basins at C-, K-, and P–Reactor. These basins are considered in
Section 2.4, which examines the alternatives for managing disassembly-basin
purge water. The L-Reactor seepage basin was analyzed in the Final EIS for
L-Reactor operation. The remainder of the 168 waste sites contain sanitary
waste, solid waste, and/or rubble, or are otherwise not appropriate for con-
sideration in this EIS (see Appendix B). No decision is made in this EIS on
waste management activities for the remaining existing waste sites.

The 77 waste sites that are considered in detail consist of 37 sites that have
or might have received hazardous waste, 19 sites that have or might have
received low-level radioactive waste, and 21 sites that have or might have
received mixed waste. In general, these 77 sites are near the facilities from
which they receive wastes. This results in several clusters, or groupings, of
waste sites rather than individual sites distinctly separated from each other.

Because actions taken at a waste site, including groundwater withdrawal, might
affect the groundwater transport of waste in other sites, a conservative
boundary of influence was calculated for each waste site based on the planned
actions, extent of data availability, and type of waste (Du Pent, 1984a). The
intersection and overlapping of the individual waste site boundaries led to
the identification of ten geographic groupings of waste sites and two miscel-
laneous areas - each containing a single waste site – where actions taken for
waste sites in one geographic grouping would not be expected to interact with
actions taken in another grouping. Figure 2-2 shows the ten geographic group-
ings and two miscellaneous areas.

Table 2-4 lists the waste sites within each of the ten geographic groupings ~E
and the miscellaneous areas. This table also indicates, for each of the 77
waste sites, the potential category of waste that is or might be contained in
the site and if the site is currently receiving waste material. The 77 waste
sites listed in Table 2-4 are characterized in Appendix B, together with a
brief description of other waste sites not considered in this EIS.

2.2.2 ALTERNATIVE STRATEGIES FOR EXISTING WASTE SITES

This section sununarizesthe four project–specific actions that DOE could take
for the waste sites listed in Table 2-4. Each action is included in one of
the alternative strategies discussed in Section 2.1.

The details for each project–specific action are preliminary, presented for
the purpose of approximating its costs and environmental consequences. Spe-
cific actiOns such as the selection of sites for waste removal (see Section
2.2.2.4), the volume of waste removed, site capping, or groundwater remedial
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Table 2–4. Existing Waste Sites by Geographic Grouping
I
TE

Receiving Potential
Waste sites Building waste categorya

1-1 “

1-2
1-3

1-4

1-5

1-6

1-7

1-8
1-9
1-1o
1-11
1-12

1-13

2–1

2-2

2-3

2-4

2-5

2-6

2-7

2-8

2-9

2-1o
2-11

716–A motor shop
seepage basin

Metals burning pit
Silverton Road waste
site

Metallurgical
laboratorybasin

Miscellaneous
chemical basin

A–Area burning/rubble
pit

A-Area burninglrubble
pit

SRL seepage basin
SRL seepage basin
SRL seepage basin
SRL seepage basin
M-Area settling
basin

Lost Lake

F-Area acidlcaustic
basin

H-Area acidlcaustic
basin

F–Area burninglrubble
pit

F-Area burninglrubble
pit

H–Area retention
basin

F–Area retention
basin

Radioactive waste
burial ground

A– AND M–AREAS

904-101G No

731-4A No
731–3A. No

904:1”10G No

731-5A No

731-A No

731-1A No

904-53G No
904~53G No
904~54G No
904-55G No
904+51G No

904-112G No

F- AND H-AREAS

904-74G No

904-75G No

231-F No

231’-1F No

281L3H No

281-3F No

643-7G Yes

Mixed–waste management 643-28G No
facility

Radioactive waste 643~G No
burial ground

F-Area seepage basin 904-41G Yes
F-Area seepage basin 904-42G Yes

Hazardous

Hazardous
Hazardous

Hazardous

Hazardous

Hazardous

Hazardous

Mixed
Mixed
Mixed
Mixed
Mixed

Mixed

Hazardous

Hazardous

Hazardous

Hazardous

Low-level radioactive

Low–level radioactive

Low-level radioactive

Mixed

Mixed

Mixed
Mixed 9

Footnotes on last page of table.
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TE I Table 2-L. Existing Waste Sites by Geographic Grouping (continued)

Receiving Potential

Waste sites Building waste categorya

2-12
2-13

2-14
2–15
2-16
2-17

3-1

3-2

3-3

3-4

3-5

3-6

3-7
3-8
3-9
3-1o
3-11
3-12

4-1
L-2
4-3
4-4

4-5

4-6

4-7

F-Area seepage basin
F–Area seepage basin

(old)
H–Area seepage basin
H-Area seepage basin
H–Area seepage basin
H-Area seepage basin

R–Area burninglrubble
pit

R–Area burningfrubble
pit

R-Area acid/caustic
basin

R-Area Bingham pump
outage pit

R-Area Bingham pump
outage pit

R–Area Bingham pump
outage pit

R-Area seepage basin
R-Area seepage basin
R-Area seepage basin
R-Area seepage basin
R-Area seepage basin
R-Area seepage basin

CS burning/rubble pit
CS burning/rubble pit
CS burning/rubble pit
C-Area burning/rubble
pit

Hydrofluoric acid
spill area

Ford Building waste
site

Ford Building seepage
basin

904-43G
904-49G

904-44G
904-45G
904-46G
904-56G

R-AREA

131-R

131-lR

904-77G

643-8G

643-9G

643–1OG

904-57G
904-58G
904-59G
904-60G
904-103G
904-104G

Yes Mixed ~

No Mixed

Yes Mixed /

Yes Mixed “
No Mixed“
Yes Mixed v

No

No

No

No

No

No

No
No
No
No
No
No

C- AND CS-AREAS

631-lG No
631-5G No
631-6G No
131-C No

631-4G No

643-llG No

904-91G No

Hazardous

Hazardous

Hazardous

Low-level radioactive

Low-level radioactive

Low-level radioactive

Low-level radioactive
Low-level radioactive
Low-level radioactive
Low-level radioactive
Low-level radioactive
Low-level radioacrive

Hazardous
Hazardous
Hazardous
Hazardous

Hazardous

Low-level radioactive

Mixed

Footnotes on last page of table.
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Table 2–4. Existing Waste Sites by Geographic Grouping (continued)
I
TE

5-1

5-2

5-3
5-4

5-5

6-1

7-1

8-1

8-2

8-3

8-L

9-1

9-2

9-3
9-4
9-5
9-6
9-7
9-8
9-9

Receiving Potential
Waste sites Building waste category”

D–Area burning/rubble
pit

D-Area burninglrubble
pit

TNX burying ground
TNK seepage basin

(old)
TNX seepage basin

(new)

D-Area oil seepage
basin

Road A chemical basin

K-Area burning/rubble
pit

K-Area acid/caustic
basin

K-Area Bingham pump
outage pit

K-Area seepage basin

L-Area burning/rubble
pit

L–Area acidlcaustic
basin

CMP pit
CMP pit
CMP pit
CMP pit
CMP pit
CMP pit
CMP pit

T~-AREA

431–D

431-ID

643-5G
904-7.6G

904-102G

D-AREA

431-D

RoAD A AREA

904-lllG

K-AREA

131-K

904-80G

643-lG

904-65G

L-AREA

131-L

904-79G

080-17G
080-17.lG
080T18G
080-18.lG
080-18.2G
080-18.3G
080-19G

No

No

No
No

Yes

No

No

No

No

No

No

No

No

No
No
No
No
No
No
No

Hazardous

Hazardous

Low-level radioactive
Mixed

Mixed

Hazardous

Mixed

Hazardous

Hazardous

Low-level radioactive

Low-level radioactive

Hazardous

Hazardous

Hazardous
Hazardous
Hazardous
Hazardous
Hazardous
Hazardous
Hazardous

Footnotes on last page of table.
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Table 2-4. Existing Waste Sites by Geographic Grouping (continued)

Receiving Potential
Waste sites Building waste category”

9-1o

9-11

9-12

1o-1

10-2

10-3

11-1
11-2

L-Area Bingham pump 643-2G No
outage pit

L-Area Bingbam PUMP 643-3G No
outage pit

L-Area oil and 904-83G No
chemical basin

P-AREA

P-Area burningfrubble 131-P “No
pit

P-Area acidlcaustic 904-78G No
basin

P-Area Bingham pump 643-4G No
outage pit

MISCELLANEOUS AREAS

SRL oil test site 080-16G No
Gunsite 720 rubble N80.000: No

Low–level radioactive

Low–1evel radioactive

Mixed

Hazardous

Hazardous

Low–1evel radioactive

Hazardous
Hazardous

pit E27:350;

‘This EIS USeS the terms “hazardous,” “low-level radioactive,” and “mixed”
(i.e., hazardous and low-level radioactive) in their most common
sense, without specific regard to technical or regulatory definitions, unless
indicated.
‘The numbering system arbitrarily identifies the geographic group and each
site within that group. For example, site 1-1 represents the first site in
the first geographic group.
‘No building number; located by SRP map coordinate system.

J
actions, if any, would be based on detailed site-specific modeling, actual
monitoring results, and decisions resulting from regulatory interactions.

Section 4.2 describes the potential environmental consequences associated with
these actions at existing waste sites; Appendix F describes them in more
detail on a site-by-site basis.

2.2.2.1 No Action

Under the No-Action ~t~~t~gy,“~st~ removal , clo”$ure , and remedial aCtiOnS
would not take place on the SRP, but measures <onsidered necessary to protect
the offsite environment would continue. More specifically, waste sites would
be maintained for ~ro~ion protection, weed ~Ontrol, a“d grass mowing; addi–
tional groundwater ~oni~oring ~ell~.~~ld be installed; existing a“d new wells
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would be monitored; and fences would be installed where necessary to exclude
animals and unauthorized personnel. The ongoing program to remove volatile
organics from the groundwater in the Tertiary (shallow) sediments in M–Area
through a system of recovery wells routed to an air stripper would con-
tinue. The monitoring and protective activities described for No Action would
als O be included in the closare and remedial actions described in Sections
2.2.2.2 through 2.2.2.4.

Under No Action, some hazardous and radioactive constituents would exceed
applicable standards in the groundwater in the Tertiary sediments, and would
not comply with current groundwaver-protection requirements. Small supplY
wells could be screened into these aquifers after the period of institutional
control, when most constituents in the groundwater would have decayed or dis-
persed to concentrations that would be below regulatory, human health, and
environmental concern. Dedication of the existing waste sites and areas where
groundwater constituents were still above these levels of concern would be
necessary to ensure the protection of human health and the environment.

While No Action would have cost advantages and reduced occupational risks, it
would not comply with current groundwater protection requirements and could
render parts of the SRP unsuitable for public use after the 100-year institu-
tional control period. Table 2-5 lists details assumed for the purpose of TE
assessing the No-Action strategy.

2.2.2.2 Dedication

Using the Dedication strategy, releases of hazardous substances from existing
waste sites would be controlled through the closure of such sites (if not
already closed). Groundwater corrective actions (such as recovery, treatment, ]Tc
and installation of barrier walls or grout curtains) could be implemented to
control groundwater contaminant plume migration. Dedication of those sites
and contaminated areas that could not be returned to public use after a
100-year institutional control period would be required for waste management
purposes; shout 300 acres of SRP land would be involved.

Under the Dedication strategy, existing basins that have not previously been
filled would be backfilled after dewatering. Wastes and sludges would be sta-
bilized and impermeable barriers (caps) would be installed as required. Berms
or other structures to prevent runon or runoff would be installed as
required. Preliminary cost estimates and modeling of contaminant transport ~E
are based on the assumptions identified in Table 2-6.

Preliminary modeling indicates that the number of remedial actions that could
be required under the Dedication strategy wOuld be greater than thOse required
under a strategy that included waste removal. Chapter b presents predicted
concentrations of contaminants.

The primary disadvantages of this strategy are the extent of groundwater reme-
diation potentially required and the need to dedicate the waste sites for
waste management purposes. This strategy, however, would have significant
~dv~ntages over tbe Elimination strategy (Section 2.2.2.3) with resPect to
cOst, terrestrial ecOlOgy impacts, and OccupatiOnal risks.
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2.2.2.3 Elimination

I

The Elimination strategy includes removal of hazardous, low-level radioactive,
and mixed waste (including contaminated soil) from all existing waste sites tO
the extent practicable and the closure of each site (see Section 2.2.2.2).
After a maximm 100-year institutional control period, these areas could be
returned to public use. Further remedial actions to control the migration of
hazardous and radioactive substances from some sites would be required.

Table 2-7 lists preliminary estimstes of the volumes of contaminated soil and ITE
waste and the costs of removal and closure. When the mixed and low-leve1
burial grounds are included, approximately 3.2 million cubic meters of waste
and potentially contaminated soil are contained in the existing waste sites.
Without the burial grounds, the volume totals approximately 214,000 cubic Tc
meters. After waste removal, all sites would be backfilled, and the
waste, contaminated soil, and some additional potentially contaminated soil
would be transported to an acceptable onsite storage or disposal facility (see
Section 2.3).

This strategy would require the fewest groundwater corrective actions, if
any. Predicted concentrations of contaminants are presented in Chapter 4.

The primsry advantages of this strategy are that the removal of waste and sub-
sequent closure and remedial actions would eliminate the waste sites, the need
to dedicate these areas for waste management purposes, and their monitoring TE
after closure. Significant disadvantages include the extremely high cost of
removing, transporting, and disposing of or storing the waste in a new
disposal or storage facility; the potential adverse effects on the terrestrial
ecology during these activities; and significant occupational risks primarily TE
due to transportation accidents and worker exposure to radioactive substances
during waste removal activities.

2.2.2.4 Combination

contaminated soil) would be
basis of environmental and

Under the ‘Combinationstrategy, wastes (including
removed from existing waste sites selected on a
human health benefits and cost-effectiveness, and all sites would be closed.
The areas from which waste had been removed could be returned to public use
after the institutional control period. Sites from which waste was not
removed would be dedicated for waste management purposes if they were not
suitable for public use after the institutional control period. Releases from
existing waste sites would be controlled through closure (as described in
Section 2.2.2.2), with or without waste removal, and applicable requirements
would be met. Groundwater corrective actions could be required in addition to
closure to control groundwater contaminant plume migration. “

Sites where preliminary modeling indicates that significant reductions in TEI
groundwater contaminants would occur as a result of waste removal include the
old F-Area seepage basin and the six R-Area seepage basins. Transport
modeling predicts that tileconcentrations of contaminants in the groundwater
at those sites would be reduced extensively (e.g., by factors of 15 and
greater) due to waste removal. This strategy assumes, for cost and assessment
purposes, waste removal at these sites. The other 70 sites are assumed to
receive the same closure actions as the Dedication strategy described in
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Section 2.2.2.2. Required groundwater corrective action under this option
could be less than that required for the no-waste-removal action because of
the removal of waste at the selected sites.

Table 2-8 lists parameters for sites under the Combination strategy. Approxi-
mately 12,500 cubic meters of waste and potentially contaminated soil are
contained in the selected sites; this equals approximately 6 percent of the
total volume of waste and contaminated soil contained in existing waste SiteS,

excluding the mixed and low-level burial grounds. The excavated waste,
contaminated soil, and some additional potentially contaminated soil would be
transported to an acceptable onsite storage or disposal facility (see Section
2.3).

{ ‘rE

TC

The magnitude of remedial actions potentially required probably would not be
significantly greater than that of the Elimination strategy (removal at all
sites), and less than that of no removal. Modeling predicts that the concen-
tration of uranium-238 would be reduced by a.factor of 15 by removal of waste
from the old F-Area seepage basin. Concentrations of strontium-90 and
yttrium-90 would be reduced by a factor of 100 by removal of waste at the
R-Area seepage basins.

In comparison with the Elimination strategy, the Combination strategy signifi-
cantly reduces the cost, ecological impacts, occupational hazards, and new
storage/disposal capacity requirements of waste removal. Its primary disad-
vantage is that 00E would have to dedicate for waste management purposes those
sites where waste had not been removed and that were not suitable for public
use after the 100-year institutional control period.

2.3 NEW DISPOSAL/STORAGE FACILITY STRATEGIES

Section 2.1 describes the alternative waste management strategies for SRP
waste management activities. Each of the alternative strategies includes a
disposal and storage alternative that, in turn, includes one or more project-
specific actions. This section describes these actions and the manner in
which they can be combined as part of the selected strategy.

2.3.1 PROJECT-SPECIFIC TECHNOLOGIES

The Notice of Intent (NOI) to prepare this EIS (DOE, 1985) listed five alter- TE
natives for hazardous, mixed, and low-level radioactive waste facilities.
Project-specific technologies derived from these five alternatives provide the
basis for the waste management strategies. Table 2-9 lists the alternatives
and their corresponding technologies.

Requirements under RCRA, HSWA, and DOE Orders cover all aspects of waste man-
agement, including the siting of facilities, facility design, facility”permits
and operations, limits on the release of waste constituents from facilities,
design requirements for waste Containers, leak detection systems, leachate
recovery systems, runoff and runon control systems, liners, waste segregation,
and waste acceptance. These site–specific, project-specific actions will be
addressed in future planning and in response to the regulatory permitting and
decisiomaking processes that will ensure that new facilities meet all
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TE I Table 2-9. NOI Alternatives and Corresponding Technologies

NOI Alternativea Technology Waste Applications

Retrievable storage Storage buildings Hszardous, mixed, or
low level

Shallow land disposal RCRA landfill Hazardous or mixed
Belowground vault (RCRA) Hazardous or mixed
CFMb vault Mixed
Engineered low–level trench Low level
Belowground vault (DOE) Low level
GCD trench Low level
GCD borehole Low level

Above-grounddisposal Aboveground vault (RCRA) Hazardous or mixed
Aboveground vault (DOE) Low level
Abovegrade operation Low level

Combination All of the above As applicable

No action No new facilities Hazardous, mixed, or
low level

TC
I aNOI-Notice of Intent to prepare this EIS (50 FR 16534)
bCement/flyashn!atrix(solidification)

applicable requirements. To provide DOE an environmental basis for selecting
a waste management strategy, this EIS describes the technologies for new
facilities and pres~es that they are designed to comply with all applicable
requirements.

TC

The following sections describe each technology in terms of its function and
features. These descriptions do not include such design details as
construction mterials, dimensions, and siting, because site-specific details
tO achieve regulatory compliance will be developed during the permitting
process. The descriptions focus on the basic capabilities, long-term
reliability, and effectiveness Of each technology for waste management as it

aPPlies to each alternative strategy.

2.3.1.1 Storage Buildings

Storage buildings are being c~nsidered for retrievable storage of hazardous,
mixed, and low-level radioactive wastes. They would be used to hold contain-
erized wastes safely and securely for as long as 20 years. The design would
include segregation of ~oncompatible hazardous wastes; radiation shielding as
necessary; liquid recovery draiflsand alarmed SWp S; smoke, fire, vapor, and
radiation detection systems; ventilation systems;
guishing systems.

and automatic fire extin-

Operational’controls would include site security, periodic
inspections of the waste containers and the facility, personnel training,
emergency preparedness and procedures, and recordkeeping.
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2.3.1.2 RCRA Landfill

The RCRA landfill is being considered for hazardous and mixed waste disposal.
It would employ a double-lined (primary and secondary liners) trench with dou–
ble leachate-collection systems (above the primary liner and between the pri-
wry and secondary 1iners). Figure 2-3 shows two liner systems. Waste in
containerswould be stacked in the trench. As it is filled, the trench would
be covered by a membrane sealed to the primry liner to form a watertight
envelope. A low-permeability cap over the facility would divert percolating
water laterallyaway from the closed trench.

The landfill would not contain an engineered structure; it would rely on the
sides of the trench, on the waste containers, and on fill soil for stability.
Placement below the surface of the ground would provide all necessary radia-
tion shielding (for mixed waste) following closure.

When sited, “designed,and operated in accordance with RCRA regulations, this

tYPe Of ~zardous and mixed waste disposal should provide many decades of
reliable service. The primary leachate-collection system would provide warn-
ing and a mans of recovering the waste if the containers failed. The second-
ary .leachate-collection system would provide warning and the means to recover
the wastes if the primsry liner failed. If a secondary liner of clay were
employed, its design would delay leachate penetration for at least 30 years
(EPA, 1985). Although the hazardous and mixed wastes being disposed of could
outlast the disposal facilities described in this EIS, the integrated systems
would provide the early warning necessary to take mitigative action so that
releases to the environment would not occur (i.e., zero release).

2.3.1.3 RCRA Vault

DOE is considering the use of RCRA-type vaults (vaults that comply with RCRA)
for the disposal of hazardous and ❑ixed waste at SRP. A typical hazardoua or
mixed waste disposal vault is a building-size, watertight, reinforced–concrete
box set on or below the ground surface. An exterior leachate-collection sys-
tem and secondary liner envelop the bottom of the facility. An interior liner
and Ieachate-collection system are within the concrete structure. Figure 2-4
shows an arrangement of barriers used in this technology.

Containerized wastes would be segregated and stacked in the chambers of the
facility. Empty spaces could be filled with sand or grout, and the facility
would be sealed by a sloped, reinforced-concrete roof. If the facility were
constructed belowground, it would then be covered with soil to grade. If
aboveground, it could remain exposed or be mounded with soil to provide addi-
tional radiation shielding.

Vaults rely on the waste containers, the interior and exterior leachate-
collection systems, and the concrete structure to ensure long-term isolation
of wastes and no releases to the environment.

2.3.1.4 Cement/Flyash Matrix Vault

The cement/flyash matrix (CFM) vault is a technology for
selected mixed wastes. This technology involves segregating
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sludge from such facilities aa the M-Area effluent treatment facility (ETF),
the F- and H-Area ETF, the Fuel Production Facility (FPF), and the Naval Fuel
Nateriala Facility Wastewater treatment plant, plus ash from incinerators in
which hazardous, mixed, and low-level radioactive waate might have been
burned. These wastea would be blended into a cement/flyaah matrix and

discharged as a slurry directly into reinforced-concrete vaults, where it
would cure to a hard, concrete-like substance. This solidification process

TC I should render the waste nonhazardous and eligible for possible delisting under

TE
I
RCRA regulations. DOE ia also considering blast furnace slag as a component
in the stabilization of wastes.

The CPM vault technology differs from the RCRA-type vault in that it would
contain no liners and no leachate-collection system. Instead, this technology
would rely on the solidification of the waste in conjunction with the concrete
structural barrier to preclude the release of waste constituents and maintain
environmental standards. Failure to obtain delisting for the solidified waste
under RCRA would eliminate this disposal technology. Although cementlflyash
solidification could remain as a predisposal treatment, the disposal
facilities would have to meet RCRA minimum technology requirements.

2.3.1.5 Engineered Low-Level Trench

DOE is considering the engineered low-level trench (ELLT) for the disposal of
low-activity (less than 300 millirem per hour), low-level radioactive waate.
The trench would have a crushed-stone floor on which containerized wastes
would be stacked. The empty spaces between the containers would be filled and
the trench covered. A low-permeability cap above the waste would divert
percolating water away from the containers. The cap would be covered with
soil to grade for protection, and the surface would be contoured to channel
the runoff away from the site.

The low-activity portion of the low-level radioactive waste stream which would
be disposed of using ELLTs would account for approximately 95 percent of the

TC waste by volume but would contain less than 2 percent of the radioactivity
(Cook, Grant, and Towler, 1987). With the relatively low radioactivity of
this waste, ELLTs would require no engineered structure, liners, or leachate-
collection systems. Rather, this technology would rely on appropriate site
conditions, waste containers, a low-permeability cap, and postclosure site
maintenance to minimize the intrusion of water into the closed trench and to
prevent excessive migration of radionuclidea into the environment.

2.3.1.6 Low-Level Waste Vault

Vault technology (other than that for RCRA vaults) that complies with DOE
Orders is also being considered for disposal of low-level, low-activity (less

than 300 millirem per hO~r) and intermediate-activity (greater than 300 milli-
rem per hour) radioactive waste. A typical low-activity vault would consist
of a building-size, reinforced concrete box set on or below the surface of the
ground. Containerized waates “ould be cIosely packed in the vault and, when
filled, the vault wOuld be closed “ith a concrete cap or roof. The vault
would be covered with soil to grade for the belOwground design or mounded with
SOil for tbe abovegrOund design tO provide added shielding (Cook, Grant, and
Towler, 1987).

2-40



As with the ELLT, the relatively low radioactivity of this waste would permit

a design requiring no liners or leachate-collection system. Suitable perform-
ance would be achieved through proper siting, waste containers, and a sealed
concrete structure to minimize the intrusion of water and the migration of
radionuc1ides.

The design of the vault for intermediate–activity waste could be similar to
that for the Ion-activity vault except that it could include an exterior, low-
permeability liner and leachate-collection system. Increased stability could
be achieved by structural design or by filling any empty spaces in the inte-
rior with a suitable material prior to closure (Cook, Grant, and Towler, 1987).

2.3.1.7 Abovegrade Operation

DOE is considering abovegrade operation (AGO) for the disposal of low-
activity, low-level radioactive waste. This technology would consist of a
stable stack of waste-filled containers enclosed within a low-permeability
membrane. It would be situated on a subbase of clay or other low-permeability
material and would include interior and exterior leachate-collection systems.

Containerized waste would be stacked in the prepared facility. Empty spaces
would be filled with sand to improve stability and minimize subsidence. When
the stack was completed, it would be mounded with additional sand and sealed
with a cover membrane. The entire mound would then be covered with so’iland
stabilized with vegetation.

AGO technology involves no engineered structure, but derives its structural
stability from the arrangement and integrity of the waste containers. The
contoured shape, low-permeability membrane enclosure, high-integrity contain-
ers, and double leachate-collection systems would effectively prevent migra-
tion of radionuclides from the low-activity waste into the surrounding
environment.

2.3.1.8 Greater Confinement Disposal

DOE is considering GCD technologies (boreholes and trenches) for the disposal
of low-level, intermediate-activity radioactive waste (greater than 300 milli-
rem per hour).

In a typical design, a large hole about 3 meters in diameter would be bored to
a depth of 9 or 10 meters. After a leachate-collection system was installed,
the lower 6 meters would be lined with concrete and an interior liner of
fiberglass. Containerized wastes would be placed in the lined hole, and any
empty spaces would be filled with grout. A concrete cover would seal the
waste inside the cylindrical capsule. Closure would include construction of a
low-permeability cap to divert percolating water and surface contouring to
channel runoff away from the facility.

GCD trenches would have the ssme shielding and stability objectives as bore-
holes. A typical design would consist of a concrete–lined trench divided int~
cells and underlaid by a leachate-collection system. Containerized or bulk
waste would be placed in the cells and grouted in place. When filled, the
cells would be sealed by a concrete cover. A low-permeability cap and surface
contouring would be added.
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GCD technology wOuld relY on a combination of several features to prevent
migration of radionuclides from the facility. These would include proper

siting, a sealed concrete structure, grout encapsulation of waste in place, a
low-permeability cap, and a leachate-collection system.

z.3.2 wAsTE VOLUMES

This section describes the waste and contaminated material generated on the
SRP that require treatment and disposal or storage. Appendix E describes in
more detail the types and potential quantities of waste generated.

The SRP generates five types of waste:

. Hazardous waate
o Low–level radioactive waste
● Mixed waate (combined hazardous and low-level radioactive wastes)
● High–level radioactive [includingtransuranic (TRU)] waste
● Nonhazardous and nonradioactive waste

This EIS considers only the first three preceding waste types; the othera have
been considered in other NEPA documents. These waate materials are derived
from plant operationa, maintenance, and planned renovations; from waste held
in storage pending treatment or disposal before the startup of new facilities;
and contaminated materials from closure or remediation activities at existing
waate sitea.

Liquid, solid, and semisolid operations waste is generated by plant processes;
by maintenance, renovation, and demolition of facilities; and by offsite
defense facilities. Interim-storage waste is liquid, solid, and semisolid
waste held in storage, pending the startup of new treatment or disposal
facilities. Closure-action waste includes contaminated soil or soil-waste
mixtures exhumed in the remediation or closure of existing waste sites.

Hazardous, mixed, and low-level radioactive wastes generated at SRP include:

● Hazardous and mixed waste combustible oils, solvents, and solids

● Mixed and low-level radioactive solvents, scintillation solutions,
contaminated equipment, building rubble, and job control waste

● Mixed waste sludges from effluent-treatment facilities

● Hazardous, mixed, and low-level radioactive ash and scrubber blowdown
from incinerators

● Hazardous, mixed, and low–level radioactive waste exhumed from exist-
ing waste sites, including contaminated soil

Treatment by effluent treatment facilities using ion exchange, reverse osmo-
sis, neutralization, and filtration to detoxify SRP waste streams is ongoing
or planned. In this EIS, this activity is considered “operations.” The
residuals from these treatment operations are among the wastes considered in
this EIS.
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All hazardous, mixed, and low-level radioactive wastea are suitable for the
application Of one or more predisposal treatment technologies. “Predisposal
treatment,,is the treatment of waste before storage or disposal, to reduce
volme or alter the chemical or physical characteristics of the waste,
rendering it less toxic or more stable.

The follo”ing predisposal technologies could be applied to SRP wastes prior to
storage or disposal:

●

●

●

●

●

Incineration - Reduces volume, destroys certain hazardous constituents,
and chemically stabilizes combustible wastes or a combustible frac-
tion. Shredding might be used before incineration.

Compaction - Reduces volme for compressible wastes; sometimes used in
conjunction with shredding.

Evaporation - Reduces volume and physically stabilizes by removing
water or other volatile liquid from a waste until a dry salt remains.

Solidification - Chemically and physically stabilizes by incorporating
waste materials in an insoluble solid or crystalline matrix such as
grout or concrete.

Encapsulation - Physically stabilizes waste by enclosing it in a jacket
or membrane of impermeable, chemically inert, water-resistant material;
increases the disposal volume.

Predisposal treatment substantially affects the volume of waste to be disposed
of as well as its characteristics.

Waste volumes and characteristics are important considerations in the design
and sizing of a waste management facility. Project–specific details, to be
developed during a later stage of planning in conjunction with the regulatory
permitting process, could have a substantial effeet on waste disposal and
storage volmes. These details include the following:

●

●

●

Existing waste sites at which removal actions are to occur

Determinations based on site field testing and examination of the
quantity of waste and/or contaminated soil to be removed to a hazard-
ous, mixed, or low–levelfacility

The future availability or integration of predisposal treatment tech-

TE

nologies into the management of 5RP wastes (see Appendix D)

This EIS describes maximum and minimum waste volmes from assumptions reKard-
ing waste removal from existing sites and tbe vc
effects of predisposal treatment. Table 2-10
minimum and maximum volumes of waste as generated.

lume reduction’or expa~sion
ists the estimated 20-year
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2.3.3 ALTERNATIVE TECHNOLOGICAL STRATEGIES

The waste management strategies - Dedication, Elimination, and Combination -
could be carried out using different technologies. The basis for determining
the nmgnitude Of environmental impacts is limited to those technologies

described in Section 2.3.1, the range of disposal and storage volme
capacities (Table 2-10), and assumptions on the use and effects of predisposal
treatment. There is a range of environmental impacts associated with the
implementation of each strategy as defined in this EIS (Chapter 4). If an

alternative strategy with a higher environmental impact andlor minimum
technology will continue to ensure regulatory compliance and an acceptable
level of environmental protection, then all other strategies which result in
reduced environmental impacts would be acceptable as well. Table 2-11 lists
the waste mnagement strategies and their associated technologies (see
Sections 2.3.3.1, 2.3.3.2, 2.3.3.3, and 2.3.3.4).

With new waste management facilities, the chosen strategy would involve plan-
ning to determine the relationships between waste generators and stOrage,
treatment, and disposal facilities. Planning during the regulatory-permitting
process would ensure that designs meet applicable regulations and achieve
environmental compliance.

The following sections describe each strategy in terms of volume capacity
requirements, costs, and major advantages and disadvantages. Cost estimates
are based on current planning. Cost ranges are provided only as an indication
of the magnitude of potential costs of a strategy, along with a list of

Iadditional cost considerations (Moyer, 1987). Detailed costing would be
‘rE

I

TC
I

TC
I

developed during the planning for the implementation of the chosen strategy.
(See Appendix E.) .

2.3.3.1 No Action

The No-Action strategy, the inclusiOn of which in this EIS is required by NEPA
regulations, discloses the consequences of not constructing new facilities to
accommodate future waste management needs. Under this strategy, the SRP would
continue to operate and generate wastes, meaning that applicable regulations
and criteria would not be met. Current facilities would be used until capac-
ity is reached, after “hich cont~in~~ized waste would be stored indefinitely
in existing structures, on existing pads, or in other secure and safe areas.

Under the No-Action ~trategy, the total estimated 20-year waste volume would
be about 748,300 cubic meters.

cost estimates for the NO–Actinn strategy bracket the range of waste volume
but do not reflect ~Pecific cOsts of the preparation and use of existing
structures and areas for stOrage. These facilities have not been specifically
identified or assessed for such use. The estimated waste-management costs for
20 years of the No-ActiOn strategy would be about $102 million. Life-cycle
costs cannot be estimated, but they would include the cost of continued
storage or of waste retrieval, treatment, and disposal, including closure and
postclosure costs of the disposal facility.
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The major advantages of the No–Action strategy are a delay in future expendi-
tures for waste-~nagement facilities and the USe of structures on the SRP
that otherwise would remain unused.

The disadvantages of this strategy include an Unquantified risk of potentially
adverse releases of waste due to the lack of adequate waste management
facilities. This lack of facilities would not comply with RCRA, DOE Orders,
and other applicable regulations. The No-Action strategy is not
“reasonable.” Finally, no action would delay expenditures for waste
management facilities and require a future investment in “aste management.

2.3.3.2 Dedication

The Dedication strategy would involve waste management by construction and
operation of waste disposal facilities (i.e., nonretrievable) as listed in
Table 2-11. These technologies are described in Section 2.3.1.

Table 2-11 indicates that there are technologies for each waste category. To
provide an environmental assessment (see Chapter 4), this section discusses
impacts in terms of the most- and least-protectivetechnologies.

For hazardous and mixed wastes, RCRA landfills and vault technology are con-
sidered equally capable of providing adequate groundwater protection. How–
ever, under the mixed waste category, CFM vault technology is potentially less
protective of groundwater; it was, therefore, identified for environmental
evaluation.

For low-level waste, the vault and GCD technologies for intermediate-activity
waste disposal were considered equally protective of groundwater. Among the
technologies for low-activity waste disposal,
ered to be the least protective and was
environmental impacts.

Dedication would allow the use of predisposal
detoxification,and solidification. The total

the ELLT technology was consid–
used in the evaluations of

treatment for volume reduction,
20-year disposal volume, there-

fore, could range between about 290,400 and 837,700 cubic meters, depending on
the predisposal treatments and the volume of waste removed from existing sites.

Cost estimates for the Dedication strategy include the waste volume and tech-
nologies described above. The 20-year costs are estimated to range from about
$194 million to about $895 million, while the life-cycle costs, including
postclosure monitoring and maintenance for as long as 100 years, would range
from about $221 million to about $976 million. These costs do not include
predisposal treatment, with the exception of the CFM vaults, in which cement/
flyash solidification is an integral part of the disposal process. There is a
cost tradeoff between predisposal treatment to reduce waste volume and the
construction and operation of larger disposal facilities. The lower disposal
cost estimate, which assumes predisposal treatment, is low by an amount equal
to the cost of such treatment.

The major advantage of the Dedication strategy is that treated or untreated
wastes would be disposed of permanently to comply with applicable regulations

I
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and environmental standards. The major disadvantages are that the facilities

wOuld be costly tO cOflstructand 0perate3 the land for disposal would be

dedicated in perpetuity, and, in the event of a failure, retrieval of waste
packages could be difficult or impossible if practices such as in-place
grouting have occurred.

2.3.3.3 Elimination

Waste management under the Elimination strategy would involve the construction
and operation of retrievable storage facilities for all containerized wastes

TE I using storage buildings, as listed in Table 2-11 and described in Section

2.3.1. The objective would be to delay permanent placement in anticipation of
improved future methods of treatment, recycling, or disposal.

The Elimination strategy could benefit from the use of predisposal treatment
for volume reduction. However, the use OE such treatment should not preclude
future waste management options.

Wastes under this strategy would be derived from the removal and closure of
all existing waste sites, SRP operations for 20 years, and the interim storage
facilities currently being used. The estimated total 20-year storage vol~e

TC ~O~ld be 3,993,400 cubic meters (991,500 cubic meters if wastes derived from

the burial grounds are excluded).

The estimated” cost for the Elimination strategy ranges from about $1.09
billion to about $5.98 billion for 20 years of storage, without and including
the mixed waste./low-level waste burial grounds, respectively. These costs do
not include retrieval before the end of the 20-year operating period.
Life-cycle costs cannot be estimated, but wOuld include the cost of continued
storage (beyond 20 years) or the cost of waste retrieval, treatment, and
disposal, including closure and postclosure costs of the disposal facility.

The major advantages of the Elimination strategy would be that no land would
be dedicated to waste disposal in perpetuity and that, if a failure occurs,

I

waste recovery and retrieval would be relatively simple.
TC

The facilities would
be permitted and operated to comply with applicable regulations and environ-
mental standards.

The disadvantages of the Elimination strategy would be that the facilities
would be costly to construct and operate, and the waste would not be
destroyed, requiring additional expenditures for waste retrieval, treatment,
and disposal.

2.3.3.4 Combination

TE

While the management of all waste by either disposal (Dedication) or StOrage
(Elimination) is feasible, the management of specific wastes might be made
more economical, more technologically feasible, or more environmentally

I reliable by using elements of each of these strategies. Waste management
under the Combination strategy would include the best mix of the disposal and

stOrage technologies listed in Table 2-11 (trenches, vaults, and storage
‘E facilities). Section 2.3.1 describes the technologies evaluated in this EIS.
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Under the Combination strategy, predisposal treatment for VOIUMe reduction,
detoxification,and solidification could aid the disposal operations. Compac-
tion ia the only prediapoaal treatment currently applicable to the storage
part of waste management operations. Based on the mix of disposal and storage
technologies, the application of predispoaal treatment, and the volume of
waste removed fro” existing waste sites, the 20-year total disposal/storage
volume would range from about 305,1OO to 855,700 cubic meters of treated and
untreated waate.

Cost estimates for the Combination strategy include the waste volumes and
technologies described above. The estimated 20-year coats would range from
about $310 million to about $992 million. Life-cycle costs would range from
about $333 million to about $1.03 billion, plus the cost of predisposal
treatment. The life cycle costs shown do not include costs for removing waste
from a storage facility to a permanent disposal facility.

The primary advantage of the Combination strategy is that it would use the
best mix of technologies to optimize performance, recover and retrieve waste,
minimize costs, and comply with applicable regulations and environmental
standards. The msjor disadvantages are that some land would be dedicated to
waste disposal in perpetuity, it would require future expenditures for
treatment and disposal of stored waates, and all of the facilities would be
costly to construct and operate.

2.4

SRP
and
the

DISCHARGE OF DISASSEMBLY-BASIN PURGE WATER

periodically purges water contaminated with radioactivity from the C-, P-,
K-Reactor disassembly basins, thereby reducing tritium concentrations in
reactor disassembly areas. to keep occupational exDoaures as low aa

reasonably achievable. -

Disaasembly-basin water becomes contaminated when tritium and other radionu-
clides are carried over in process water that adherea to the fuel and target
assemblies, and when tritium, aa water of hydration, is retained in aluminum
oxide on the assemblies. Disassembly–basin water is recirculated through sand
filters and deionizes to clarify it and to remove radionuclides; this process
does not remove tritium, however, and small residues of other radionuclides
alao remain. The purge is not continuous, but occurs at a frequency that
depends on the type of reactor assemblies and the frequency of assembly dis-
charge operations; typically, the basina are purged twice yearly.

Currently, reactor disassembly-basin water is discharged to C- and P-Area
seepage basins and to the K-Area containment .baain. The K–Area basin effec-
tively behaves as a seepage basin, and the following discussions treat it as
such. Water discharged to the seepage basins either evaporates, carrying
tritium to the atmosphere, or migrates to the shallow groundwater, which
transports it laterally to outcrop areas along onsite surface streams.

Section 2.4.1 describes the waste management strategies evalmted for the dis-
charge of disassembly-basin purge water.

I
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2.4.1 WASTE MANAGEMENT STRATEGIES

TE I

DOE is considering the fOllOwing strategies fOr ‘he discharge “f “actor
disassembly-basin purge water:

. No Action, or continued discharge of disassembly-basin purge water to
active reactor seepage and containment basins

o Dedication, the ssme as No Action

● Elimination, either evaporation of disassembly-basin water or direct
discharge to onsite streams

● Combination (the preferred strategy), continued discharge of
disassembly-basin purge water to active reactor seepage basins, and
assessment of the applicability of mitigating measures such as modera-
tor detritiation

The four following sections describe these strategies.

2.4.1.1 No Action

Under the No-Action waste management strategy, water discharged from reactor
disassembly basins would continue to go to reactor area seepage basins.
Approximately 30 percent of the tritium released to seepage basins would evap-
orate, and the remaining tritium and other radionuclides would seep into the
groundwater. The other radionuclides would be retarded by adsorption and
reduced by radioactive decay to insignificant amounts by the time they reached
surface water. Tritium, however, would travel directly with the groundwater,
decaying during the 4 to 11 years of subsurface transport to outcrops along
surface streams.

2.4.1.2 Dedication

The Dedication strategy, likq the No-Action strategy, would continue the cur-
rent practice of periodically discharging disassembly-basin purge water to
active reactor seepage and containment basins.

2.4.1.3 Elimination

Tbe Elimination strategy would include evaporation of the disassembly basin
purge water or direct discharge to onsite strems.

Purge water from the reactor disassembly basins could be evaporated with
small, commercially available evaporators or with waste heat from the reac-
tors. Tritim would be the only radionuclide released to the atmosphere.
Liquid discharges to seepage basins would be discontinued. The only liquid
releases to the environment would be residual seepage to streams of purge

TE water released to seepage basins before the initiation of the evaporation
process.
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Small, connnerciallyavailable equipment, consisting of a storage tank, fil-
tera, an evaporator, and a stack with a blower, could be installed in each
reactor area. Disassembly-baain water would be purged into large storage
tanks from which the water would be p~ped th=~~gh~~ndfilters and ion–
exchange beds to the evaporator. Steam would be used to heat the water, and
the tritiated water vapor would be vented to a stack. Air would be added to
dilute and disperse the vapor, which would be visible from the stack under all
atmospheric conditions (Du Pent, 1984).

If reactor waste heat were used, lined evaporation ponds would be constructed
in each reactor area. Disassembly-basin purge water discharged to these ponds
would evaporate to the atmosphere, carrying tritium with it. Other radionu-
clides would not evaporate. Evaporation would be accelerated through the use
Of a grid of underwater pipes heated by waste heat from the area’s reactor
(Du Pent, 1984b).

Aa for direct discharge, disassembly–basin purge water, diluted with cooling
water, could be discharged to nearby onaite streams. Evaporative Ioaaes to
the atmosphere would be small. However, the main advantage of seepage-basin
use, radioactive decay, would be lost. This would be especially significant
for those radionuclides that have exceptionally long travel,times. Concen–
trations of tritiwn and other radionuclides in onaite streams and the Savannah
River would reach maximums during purges and drop to lower levela afterward.

2.4.1.4 Combination

The Combination waate ~nagement strategy includes continued assessment of
mitigation measurea and discharges of disassembly-basin purge water to seepage
basins, as in the No-Action strategy. DOE haa considered detritiation of
heavy-water reactor moderator at a central facility as a meana of mitigating
tritium releases fram the Savannah River Plant, including those from
disassembly-basin discharges. A moderator-detritiation plant (MDP), con-
structed to process moderator from each SRP reactor, would effectively reduce
equilibri~-mode rater tritiw concentrations. Because reactor moderator ia
the source of disassembly–basin-water contamination, a corresponding reduc-
tion in basin-water tritium concentrations, and therefore releaaea, would be
expected.

2.5 SDMMARY AND COMPARISON OF ALTERNATIVE WASTE MANAGEMENT STRATEGIES

This section sunnnarizesand comparea the four alternative waste management
strategies listed in Table 2-1. It encompasses the range of project-level
strategies discussed in this EIS for existing waste sites, new disposal facil-
ities, and disassembly-basin purge water. The No-Action strategy would
continue current waste management practices and would not include the estab-
lishment of new disposal or storage facilities.

Table 2-12 compares the alternative waste management strategies, including the TE
potential environmental impacts; capital, annual operating, lifetime mainte-
nance and monitoring costs; and closure and poatclosure costs where applica–
ble. The table does not list schedules for implementation of any of the

/
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alternatives, including the preferred alternative, because of the need to
establish priorities for implementation and to pursue further onsite studies
and interactionswith regulatory agencies. Final remedial and closure actions
would be based on more detailed site-specific modeling and monitoring reSultS

and regulatory interactions. The strategy decision will precede any project-
specific decisions.

DOE has identified the Combination waste management strategy as its preferred
alternative. This strategy complies with applicable environmental regulations
and guidelines through a combination of dedication at some existing waste
sites and elimination of other selected waste sites, and combined storage and
disposal of hazardous, low-level radioactive, and mixed wastes. DOE’s pre-
ferred strategy is based oti project-specific actions, including removal of
wastes at selected existing waste sites; groundwater remedial and closure
actions at existing waste sites, as required; construction of a combination of
retrievable storage, above-ground,and belowground disposal facilities for haz-
ardous, mixed, and low-level radioactive wastes; tinagement of periodic dis-
charges of disassembly-basin purge water from active reactors by discharging
filtered, deionized disassembly-basin purge water to seepage and containment
basins; and continuing evaluation of tritium-mitigationmeaaures. Tables 2-13
and 2-14 list the project-specific actions for new waste disposal facilities
and the discharge of disassembly-basin purge water, respectively.

The following sections provide.suariea and more detailed comparisons of the
ranges of environmental impacts and costs associated with each of the waste
management strategies.

2.5.1 SVMMARY OF ALTERNATIVE WASTE MANAGEMENT STRATEGIES

2.5.1.1 No-Action Stratepy I TE

Existing Waste Sites

The No-Action strategy would continue current activities for existing hazard-
ous, low-level radioactive, and mixed waate sites. It would be inconsistent
with DOE’s policy of complying with all applicable requirements, including
groundwater protection. Therefore, it is not considered a “reasonable”
approach fOr those WaSte sites that are within the scope of this EIS.

New Disposal Facilities

The No-Action strategy would involve no new facilities, such as sites,
buildings, landfills, vaults, engineered trenches, and boreholes. For tbe
purposes of this analysis.,DOE assumed that the SRP would continue to operate
and generate.wastes. Existing SRP facilities would be used until their capac-
ities were reached, and then structures, pads, or areas with minimal prepara-
tion for indefinite waste storage would be used.

Due to the risk of environmental releases of waste, and because the waste man-
agement practices described for No-Action would not comply with applicable -
regulations, the No-Action strategy is not considered acceptable.
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Discharge of Disassembly-Basin purge Water

The No-ActiOn strategy would continue the present practice of periodic dis-
charges of disassembly–basin purge water to active reactor seepage and con-
tainment basins. This would allow retardation on soil and radioactive decay
during travel through groundwater to reduce radioactive releases to the envi-
ronment. The maximm individual and collective doses of the No-Action
strategy would be low and would mount to a fraction of the dose from natural
background radiation. Because seepage basins are already in use for this
purpose, there would be no additional cost of implementation.

2.5.1.2 Dedication Strategy

Existing,Waste Sites

Closure with no removal of waste (Dedication strategy) would have the least
cost, the lowest occupational risks, and the least disturbance of terrestrial
ecology. The Dedication strategy would have the greatest potential to require
groundwave’rcorrective action, and as many as 77 waste sites that were nor
suitable for public use after the institutional control period would have to
be dedicated to waate management uses, involving about 300 acres of SRP land.

New Disposal Facilities

The Dedication strategy would involve deposition of hazardous, mixed, and low-
level radioactive wastes in perm”ent disposal facilities constructed on or
under the ground surface. Hazardous and mixed waste would be disposed of in
above- or belowground double–lined vaults or RCRA-type landfills with double
liners and leachate-collection systems and other features meeting the require-
ments of RCRA, HSWA, and DOE Orders. A technology applicable to a select por-
tion of the mixed waste stream would involve solidification of the waste and
discharge into cement/flyash n!atrixvaults. This technology assumes that the
mixed waste can be rendered nonhazardous by solidification and delisted under
RCRA. Low-level radioactive wastes would be disposed of in facilities meeting
the requirements of DOE Orders, including ELLTs for low-activity wastes (less
than 300 millirem per hour), in GCD for intermediate-activitywastes (greater
than 300 millirem per hour), in a shielded above- or belowgrade vault, or by
stacking contained wastes in an AGO constructed at grade on a pad without a
building or vault.

Discharge of Disassembly-Basin Purge Water

The Dedication strategy for the discharge of disassembly-basin purge water
would continue the current practice of discharging the purge water to active
reactor seepage and containment basins.

2.5.1.3 Elimination Strategy

Existing Waste Sites

Removal’of wastes at all waste sites (Elimination strategy) would involve high
closure expense, occupational risks, disturbance of terrestrial habitat and
associated wildlife, and cost of new retrievable storage facilities for the

ITE
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exhumed materials. No SRP land would be required for dedication to waste
management uses, however, other than an outfall delta near the old TWX seepage
basin.

New Diapoaal Facilities

The retrievable-storage alternative (Elimination strategy) encompasses
technologies using structures designed to accommodate a specific type of waste
(e.g., hazardous, mixed, and low-level waste). The retrievable-storage alter-
natives for hazardous and mixed wastes are similar in technology and would
meet applicable standards. These facilities would be designed to achieve
essentially zero releases, thereby producing no significant adverse environ-
mental impacts. In the case of mixed waste, in addition to meeting RCRA
requirements, they would shield radiation sources. Tbe technologies for low-
level waste would consist of engineered storage of waate with various degrees
of isolation and shielding to accommodate different levels and types of radio-
activity. These facilities would meet the AW requirements of DOE Orders.
Waste would be removed from retrievable storage facilities in the future and
transferred to disposal facilities. This action is not evaluated in this EIS.

,,Discharge of Disassembly-Basin Purge Water

Under the Elimination strategy, use of the active reactor seepage and contain-
ment basins would be discontinued and the purge water would be discharged
directly to surface streams currently receiving purge water via outcrops or
evaporated to the atmosphere. Although discharges to seepage basins would be
discontinued immediately, releases to surface streams from residual seepage
from prior use would continue for several years. The maximm individual dose
from direct discharge would be low but would average about four times the
corresponding no-action or the evaporation doses. Tbe average collective dose
for direct discharge would be more than double that of no action, while

‘TCI evaporation would produce about one-third the no-action collective dose within
defined regional population groups. The advantages of direct discharge are

I
ease of implementation,

TE
insignificant costs, and no need to dedicate the

seepage basins and surrounding areas (Du Pent, 1984b).

2.5.1.4 Combination Strategy

Existing Waste Sites

The primary considerations in choosing the Combination strategy (the DOE-
preferred alternative) are the reduced environmental effecta and occupational
risks from remedial and closure actions, the cost of remedial and closure
actions, the capacity and cost of new storage and disposal facilities, and the
smount of land, if any, that would be dedicated for waste management purposes
at the end of the institutional control period. Costs presented do not
include costs for transfer of wastes from storage facilities to disposal
facilities.

Waste removal prior to closure is identified on a preliminary basis for those
selected sites at which ~~~h removal is predicted to reduce significantly the
peak concentrations of waste constituents in groundwater; other waste sites
would be closed without “a~te ~emOVal and dedicated for waste management pur-
poses. All sites wO~ld receive groundwater corrective actions as required.
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This strategy would provide the same degree of environmental protection and
produce fewer ecological and occupational risks at a substantially lower cost
than the Elimination strategy. Substantially less land area would have to be
dedicated for waste management purposes than under the Dedication strategy.

New Disposal Facilities

The Combination strategy for new disposal facilities would apply a combination
of retrievable storage and above-groundor belowground disposal technologies.
Its objective would be to optimize the management of wastes with different
characteristics within the hazardous, mixed, and low-level radioactive waste
streams generated at the SRP. This strategy would comply with the require-
ments of RCRA, HSWA, and DOE Orders.

The technologies available for shallow land disposal of hazardous, mixed, and
low-level wastes involve permanent deposition of wastes below the ground sur-
face. Hazardous and mixed waste facilities are required to meet RCRA and HSWA
minimum technology standards, while low-level waste facilities must meet the
technologystandards under DOE Orders.

Discharge of Disassembly-Basin Purge Water

The Combination strategy includes continued discharge of disassembly-basin
purge water to active reactor seepage and containment basins and the continua-
tion of the pursuit of studies of reactor moderator detritiation or other
mitigation measures. Moderator detritiation is discussed below to provide an
upper range of costs.

2.5.2 ESTIMATED COSTS

The costs for each waste n!anagement strategy include preliminary capital
costs, estimated 20–year life-cycle operating costs, closure costs, and post-
closure maintenance and monitoring costs. Groundwater remedial actions
treatment and well installation costs are not included. These costs could
vary considerably depending on choices of treatment and well locations. An
average cost per well installation is about $7,500.

Existing Waste Sites

For existing waste sites, capital costs for removal of wastes and’ closure
actions, as required, range from about $2 million for the No-Action strategy
to about $1.2 billion for removal of waste to the extent practicable at all
sites (Elimination strategy). The major part of the estimated cost is for the
removal of wastes at the low-level radioactive burial grounds. The estimated
costs for existing waste site removal and closure do not include potentially
required groundwater corrective actions (e.g., recovery and treatment, instal-
lation of barrier walls, or grout curtains). Unit costs for these operations
are available but, because site-specific remedial action requirements have not
been determined, they have not been calculated.

There are no operating costs associated with tbe removal of waste and closure
at existing waste sites; however, the postclosure maintenance and monitoring
costs range from about $37 million to about $51 million. Most of this cost is
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for the low-level radioactive waste burial grOunds. Costs presented do not
include the cost Of tranafer Of wastes frOm stOrage tO dispOsal facilities.

New Disposal Facilities

Estimated capital costs for new waste management facilities range from about
$15 million for the NO-Action strategy to about $3.6 billion for the Elim-
ination strategy. Estimated operating costs range from about $51 million for
the Dedication strategy to a msximum of about $2.4 billion for the Elimination
strategy.

The closure of new disposal facilities and retrieval/decontamination of new
storage facilities ranges from about $19 million to about $48 million.
Finally, the estimated postclosure nmintenance and monitoring costs range from
about $27 million to about $81 million. The estimates do not include the
costs of predisposal treatment or the costs of post-storage treatment and
disposal.

Discharge of Disassembly-Basin Purge Water

There would be no increase in costs for the direct discharge of disassembly-
baain purge water to .onsite streams or to the active reactor seepage basins.
Costs for capital installations are estimated to be about $7.5 million for
evaporation, with 20-year life-cycle operating costs estimated at about
$18 million. Coats per person-rem averted are estimated to be about $0.5
million.

The estimated capital coat of constructing and operating a detritiation facil-
ity is about $125 million, with a 20-year operating cost of about $124 mil-
lion. In a 20-year operating period, total facility costs would be about $250
million. The detritiation facility would ordinarily serve four reactors (C,
K, L, and P). Becauae this EIS addreaaes only three of these reactors, (C, K,
and P), about 7S percent ($187 million) of the total amount ia applicable to
this analyais. On the basis of these cost values and the dose commitments of
this and the No-Action strategy for the 26-year period studied (ace Section
4.4.1), the cost per person-rem averted would exceed $3 million.

2.5.3 SITE DEDICATION

2.5.3.1 Existing Waste Sitea

Under the No-Action strategy, dedication of currently inactive sites would be
required if groundwater constituents exceeded regulatory limits.

The Dedication strategy would require that contaminated areas remaining at
existing waste sites not be returned to public use; they would be dedicated
for waate mnagement purposes. About 300 acres of SRP land would be involved.

For the Elimination strategy at existing waste sites, no site dedication is
expected (except fOr an Outfall delta adjacent to the old TWX seepage basin),
because waste and ~Ontaminated soil would be removed to the extent practica-
ble. Sites could be used for purposes other than waate management after the
100-year institutional control period.
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Under the Combimtion strategy, sites from which waste had been removed could
be returned to public use after the 11)0-yearcontrol period; sites from which
waste had nOt been removed would be dedicated for waste ~nagement purposes if
they could not be returned to public use.

2.5.3.2 New Disposal Facilities

The No-Action strategy includes an indefinite period of waste storage; site
dedication is required only as long as wastes remin in the storage facility
or potentially in the event of an accidental release.

Under the Dedication strategy, new disposal facilities would require up to &OO
acres, plus buffer zones around the facilities. These areas are insignificant
(O.2 percent) in terms of total available SRP natural areas.

Site,dedication is not required under the Elimination strategy. Stored wastes
would be retrieved and disposed of permanently. The sites used for storage
could be returned to a natural condition or be reclaimed for other nonre-
stricted uses after waste retrieval is completed, although land would be
required for disposal sites.

Under the Combination strategy, disposal facilities would be dedicated for
waste management purposes. Up to 400 acres, plus buffer zones, would be
required. The retrieval storage portion could be returned to other use after
wastes are removed to permanent disposal facilities, which would require addi-
tional (but currently unknown) land areas.

2.5..3.3 Discharge of Disassembly-Basin Purge Water

Under the No-Action strategy, active reactor seepage and containment basins
would continue operating as at present. At the end of the 100-year control
period, the basins would be dedicated for waste management purposes as needed
if they could not be returned to public use.

Seepage basins for discharge of disassembly-basin purge water would eventually
be eliminated under the direct-discharge or the evaporation alternative. Clo-
sure and remedial actions could return these areas to public use after the
100-year institutional control period.

2.5.4 GROUNDWATER IMPACTS

Under the No-Action strategy, groundwater in Tertiary (shallow) formations
would continue to show chemical and radionuclide concentrations exceeding

applicable standards or.guidelines in some onsite areas. In addition to any
removal and closure actions implemented at existing waste sites, remedial
actions could be required to bring groundwater constituent concentrations into
compliance with the applicable standards or guidelines. Potential impacts to
the Cretaceus sediments aquifer would continue as a result of head reversal
changes.

Groundwater withdrawal as part of a required remedial action could have small
effects on Tertiary aquifers under the three waste mnasement strategies.
Observations of a ~umb~r of wells in areas involved in g~oundwater
would be maintained to determine the extent of drawdown effects.
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New disposal and storage facility construction and operations are not expected
to affeet groundwater under any of the waste management,strategies, because
they would be designed to be essentially zero release. No action, by compar-
ison, would pose the greatest risk of short-term groundwater impacts from
accidental releases of stored wastes.

Only implementation of the Elimination strategy for disassembly-basin purge-
water discharges would halt the release of tritim to the groundwater; other
strategies would continue the present minor onsite groundwater impacts.

Offsite groundwater impacts are not expected under any of the waste management
strategies for existing waste site removal, closure, and remedial actions or
for construction or operation of new disposal and storage facilities, because
groundwater flow paths are intercepted by onsite surface streams and the
Savannah River. Under the No-Action strategy, DOE is committed to maintaining
offsite groundwater quality.

2.5.5 SURFACE-WATER IMPACTS

Surface–water quality would be imprnved under the three waste management
strategies because of groundwater remedial actions at existing waste sites.
Under the No-Action strategy, nitrate and tritium would exhibit elevated
levels in Four Mile Creek.

New disposal-facility constructing and operatinn are not expected to impact
surface streams because of essentially zero or ALARA designs. The No-Action
strategy (i.e., continued temporary storage of wastes) has the greatest poten-
tial to impact surface streams as a result of accidental releases of stored
wastes.

Concentrations of tritium in surface water would increase with direct dis-
charge of disassembly–basin purge water because of a loss of delay time in
transit. Under the No-Action, Dedication, or Combination strategy, releases
Would ren!ainat existing levels.

2.5.6 PUBLIC HEALTH EFFECTS

At existing waste sites, adverse health effects to a hypothetical maximally
exposed individ~l resulting from the No-Action strategy are estimated to
occur onsite in the year 2085, assuming termination of institutional control
at that time. The Dedication, Elimination, or Combination strategy coupled
with potentially required grOundwater remedial actions would’pose no signifi-
cant increase in health effects.

A wide range Of health ~ffect~ from accidental releases of ~tOred ~a~te~ cOuld
occur under the No-Action strategy. The essentially zero or ALARA release
designs of new disposal or storage facilities would greatly reduce bOth
hazardous chemical and radiological health effects.

NO significant adverse health effects would result from continued discharge of
disassembly-basin purge “ater to seepage basins.
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2.5.7 AQUATIC ECOLOGY

Under the No-Action strategy, offsite ecological systems would be protected
and onsite streams “ould continue to she” some minor impacts. The Dedication,
Elimination, or Combination waste management strategy at existing waate sites
wOuld have an OVerall benefit by eliminating aIIy mi~o~ impacts to onsite
aquatic ecosystems.

The Dedication, Elimination, and Combination waste management strategies
(essentially zero or ALARA designs) for new disposal facilities preclude
aquatic ecosystem impacts, but the No-Action strategy could cause a range of
short-term aquatic effects from accidental releases.

The Elimination waate management strategy (direct discharge of disassembly-
basin purge water to onsite streama) has the greatest potential for aquatic
impact,. Evaporatzon to the atmosphere would reduce potential aquatic
impacts. Continuation of discharges to seepage basins (No-action, Dedication,
or Combination waste management strategy) would continue the current minor
level of impacts.

2.5.8 TERRESTRIAL ECOLOGY

Under the No-Action strategy for existing waste sites, offsite terrestrial
ecosystemswould be protected. Existing open or active sites could have some
floral or faunal impacts. The Dedication, Elimination, or Combination waate
management strategy would eliminate impacts due to direct exposure to contami–
nated mterials or groundwater. Clearing and development of land are required
for construction of new disposal facilities; however, no impacts are expected
from hazardous or radioactive contaminants at these facilities because of the
essentially zero or ALARA designs of these strategies. Short-term impacts
could result from accidental releaaes of wastes stored under the No-Action
strategy.

The discharge of disassemb’ly-basinpurge water to seepage basins would cause
no significant impacts to terrestrial ecosystems. Under the Elimination waste
Management strategy, direct discharge of disassembly-baain purge water to
onsite atresma would increase tritium concentrations and potential impacts,
but evaporation would increase atmospheric releases and decrease liquid
releases.

2.5.9 HABITAT/WETLANOS

Under the No-Action strategy, previously disturbed habitats would not be dis-
turbed further. Some habitat recovery could occur at closed and inactive
waste sites, and potentially minor impacts to wetlands could occur from some
sites. Short-te,rmhabitat disruption could occur under the Dedication, Elimi-
nation, or Combination waste management strategy because of the use of borrow
pits for backfill. Wetlands are sufficiently removed from most existing waste
sites that any impacts would be minimal. Some sites could require special
erosion-controlmeasures during closure to prevent impacts.

DOE estimates that habitat losses from new waste management facility construc-
tion could range from less than 50 acres to about 400 acres, depending on the
technology adopted and the waste volumes.
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Impacts to habitat and wetlands would be insignificant under the No-Action
strategy for discharge of disassembly-basin purge water. Direct discharge
(Elimination waste management strategy) would increase tritium releases to
onsite streams.

2.5.10 ENDANGERED SPECIES

NO impacts to endangered species are expected as a result Of the ‘mPlementa-
tion of any of the strategies, because no species have been observed in the
innnediatevicinity Of existing waste sites. Habitat losses could occur as
described above (Section 2.5.9).

Sites being considered for locations of new disposal facilities are not near
any known critical habitat for endangered species; such species have not been
sighted near storage facilities, and no impacts are expected.

No impacts to endangered species are expected through any of the’disassembly-
basin purge-water strategies, because the basins do nOt serve as habitats fOr
these species.

2.5.11 ARCHAEOLOGICAL AND HISTORIC SITES

No archaeological or historic sites are located near existing waste sites.
One archaeological site is near a candidate site for a new disposal/storage
facility and would require an additional survey. No archaeological or his-
toric sites would be affected by disassembly-basin purge–water discharge
actions; there are no sites in the vicinity of seepage basins.

2.5.12 SOCIOECONOMIC

No impacts are expected for any of the waste management strategies for exist-
ing waste sites, new disposal facilities, or disassembly-basin purge-water
discharge. The peak workforce is not expected to exceed 200 workers, all of
whom would be drawn from the existing workforce.

2.5.13 NOISE

Noise impacts on the Plant from the implementation of the waste management
strategies would be minor and short–term. Offsite impacts would be insignifi-
cant, due to the distance to the SRP boundary and buffering effects. The
No-Action strategy would not increase noise above its current level.

2.5.14 ACCIDENTS/OCCUPATIONAL RISKS

Accident probabilities and occupational risks result from the transport Of
wastes from existing waste sites “here removal would occur; from movement Of
backfill and capping ~terials; from fires, spills, and leaks; and from expo-
sure of onsite workers. Special precautions would be required for protection
of workers at the lIJW_leVelradioactive waste burial grounds if the wastes
were removed. Accidents at new disposal facilities could involve spills,
leaks, and fires; the range of impacts would depend on the volwes and types
of wastes handled. The use of high-integrity containers, spill recovery, and
other secure waste_dispOSal provisions wO~ld red~Ce the n~bers and impacts of
accidents.
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If necessary in case of an accident, notification of state agencies in South
Carolina and Georgia would be made in accordance with Memoranda of
Understanding executed between the Department of Energy, the South Carolina
Department of Health and Envirn~ental Control, the South Carolina Emergency
preparedness Division, Office of the Adjutant General; and one between the
Department of E~e~gy, the Georgia Department of Defense, the Georgia Emergency
Management Agency, and the Georgia Department of Natural Resources,
Environmental Protection Division.

K-4

No significant occupational risks are expected under any strategy for the dis-
charge of disassembly-basin purge water.
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Modifv Waste Management Activities on SRP
for hazardous, low.level radioactive,

Proposad Action
and mixed waste for th. protection of

human health and the e“viro”mant

I SelectNo.A.tionStrategy 1, Select Strategy for Modification

:=1 :●0000000..0...●..................................................................
[*&

Of fSite en.ir.anme”t and new dsposal areas aCompliance through
Elimination of existing

waste sites and storage
of wastes

“ RCRA = Resource Conservation and Recovery Act
b CFM = Cement Flyash Matrix
~ ELLT = E“gi”.ered Low-Level Trench

AGO = Abo.egrade Operation
“ GCO = Greater Confinement Oisposal

f Selected S6tes to be identified and
determined by regulatory interactions

I
Compliance through a

Combination of dedication
and elimination of waste

sites, dnd both storage anc
disposal of wastes

I Figure2-1.Project-SpecificComponents ofAlternativeStrste9iee(page1 of 3)
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. . . . . . .* . . . ...** .. ***

Project Level
Components:

1. Existing Waste
Sites

2. New Oisposal
Facilities

3. Disassembly
Basin Purge

Water Oischarge

Legend on page 1

Sffsite environment
L

, . .. 0 . . . . . . . . . . . . . . . . . . . . ...’

No waste removal and no
remedial or closure actions

new disposal facilities

I
Hazardous Waste
and Mxed Waste:
Storage at existing

facilities and at other
available $tr..turos, pads.

and areas

Low-Level Waste:
L3isposal at existing

facilities and storage at
other av. ilable structures,

pads, and areas

Contrnvad discharge
to seeDage basins

Inew disposalareas

,0 ...0...00.0.. ● 0000.0000000.

J Abovegrou”d or

l_ belowarou”d dis.osal I

Figure2-1.Project-SpecificComponents ofAlternativeStrategies(page2 Of 3)
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Compliance through

Alternative Elimination of existing

Strategies waste sites a“d storage I
L

.0000000000 . . . . . ...00.!

Project Level
ComDOnents:

1, Existing Waste
Sites

2. New oiSP05al
Facilities

3. Disassembly
Sasin Purge
Water Oischarge

of wastes
1

. . . . . . . . . . . . . . . . . . . . . . . . . .

-[ retrievable storage

Comp~ance through a
Combination of dedication

and .Iimination of waste
sites. and both storage
and disposal of wastes

Gmi . . . . . . .

I Abovegrou”d or

-Lbelowarou”d disDosal I.
j retrievable storage

-mShielded storage buildings

rLow-Level Waste:
Engineered storage

buildings; and ELLTC, vaults,
- or AGOd for low-activity

waste, and vaults or GCD”
for intermediate-activity

waste

I Legend on page 1

Figure2-1.Project-SpecificComponents of AlternativeStrategies(page3 of 3)
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/
/

/’
/

. ‘LA- and M-Areas

Gunsite 720

Rubble Pit
A

~._.J ”””

o
2

.“,..:Ad#pted,,.,,,D.P..,,,984.,
:s8.,,

Scale (kilometers),

C,K,R,L,P Reactor.,s.,
,,” S...,,,l...,,..s 0- <B
M FuelandT.rget,.bica,,..
D S,s.mandPOW,,P,.”,,

.,..,w,,.,Fr.d”c,in”
A s....”., ,,.,, L,,,,,,,.,,

and .,mi.’st,,, i.nA,..
Cs centralshop,

TNx .,0, s.,,,Ct,,mic,, ,r.c$.sing F.c’ti,,

u .....w.,,,C..,ro, ,.,, Facility

Figure2-2.GeographicGroupingsofWaste Sites
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_ Primary Leachate Collection System ( 2 0.3 meters thick]

Synthetic Liner ( 2 70 millimeters thick)

_ Leak Detection, Collection and Removal System

~

Synthetic Liner ( > 70 millimeters thick)

Clay Liner (> 0.6 meters thick)

Design 1

000000000000 —Primary Leachate Collection System (z 0.3 meters thick)

Synthetic Liner

000000000000 _ Leak Detection, Collection, and Removal System

Synthetic Liner(thicknessdependson siteconditions)

Design 2

Source: EPA, 1985

Figure2-3.SchematicDiagramofTwo Double-LinerDesignsforLandfilla



Source: Adapted from discussionin Cook, Grant, and Towler, 1987

,/“

Figure2-4.SchematicDiagram Of ~ner Systems forBelow Ground Vaults(FfCfiAType)
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Table Z–1 Alternative ‘vlaste Management Strategies

Facil ity Category

Alternative Exixting waste New disposal
strategy

Disasselnbly-basin purge
Section sites facilities water discharge

No action; continue to 2.1.I Nowasteremoval and no No ne. disposal facilities
ensure protection of

Continued discharge
remedial or closure action~ to seepage basins

off site e.vironmer)t

Compliance through 2.1.2 No waste removal ; remedial Above-ground or bel ow–

y Dedication of existing
Continued discharge to

and closure actions as ground disposal
and new disposal areas

seepage basins

.
requi red

Compliance through 2,1.3 Remove waste at all sites; Retrievable storage
Elimination of existing

Direct discharge to
remedial and closure onsi te streams or

waste sites a,,d storage actions as req. ired
of wastes

evaporation

Compl iance through a 2. 1.4
Combi nation,)o< dedica-
tion and eli,nination
of waste sites, and
both storage a,,d
disposal of wastes

~R+Xo7Z waste”,a:~il%’tt,d ~ Abovegro. r,d or belowgro. nd
s ItFs:;=xemed,:al=.and:,’.l:os..e

~a.ctions as requi red
disposal arid retrievable

\r :3 storage

Continued discharge to
seepage basins and
study or other
mitigation measures



Table 2-2, EIS Decisiot>s and NEPA Doc..er) tation

Future SWM/EIS-b.$@d
SWM{E18 decision, decisions”

Req.late,-y-based
,r,t,,actions related to

the sMM/E1s~

I SRP waste“,anagem,,,t 1. T.chr>oloqyand sitiog for
.od)ticat)on strate Q, HU and MW diso.sal

facilities
2. T,ct,,,c,loqyar,dsiting

for LLW di5p05dl 2, Specificatiorlof addi -
tacility tie. al existing .aste

~3
,.; L,, ,.,. ,.,.. ”,] .c~

s~eciii.atiorl of .10s.,, activities (it
*“ ,X!, t>”g waste Site,
.

necessary)
for removal and ,1.s.,,

1, Pretreatment facilities 1.

2, Technology and siting for
HV and MU disposal facilities 2.

3 Specification.of additional
ex,st,r]gwaste iites {or 3.
ren,ovalar,d closure
a.t,v,ties (i( nece,,ary)

Spe.jficatiorl.i remedial 4.
act:.”, at existing waste
Sites

Other SRP waste
ma,,agement NEPA
doc.mentatio”

Waste Management 1.
OPeratiOilsIERDA 1537)

Long-term Managen,er,t of 2,
HLw (OOE/EIS-0023)

Waste Ma,lageme”t
QPerati.,ls (DOE/EIS-
0062)m

TRU Waste Mar,aqement
(DoE/EA-0315)

3.

4,

—

ti,ste .anage,nentaction,
documented in regulatory

,“teract,”n,’

Management of don,estic/
l“d. strial waste

waste ,it, ,105”,, PI..,

.

.

●

●

✎

M-Area Settlirlq8.s;.
and Vicinity
Metallurgical
Laboratory Basin
Mixed Waste B.ri.)
Ground
CMP Pit,
F&H-Area Seepage Basins

[1,s.,,ofthe HW ,torage
buildings

Part A and B RCRA permit,

aNFPA documentation will be t,ered to the SWM(EIS: specific compliance req.i?enler,ts will be determined thro. gl) regulatory interact loo,: I,,, ] .f ~[p~
.“.lys) s/doc. ”lerltatio!7 -i I 1 be detern}ir, ed f.ll.. i<)g 5PE’C{ Fi<atio. of regulat. ?y req. irem!e. ts and a comparis orI .1 the required actions k. the COnte.tS of the
swM/E1s.

‘xlhi~is a S.pple(nentalE15 to ERUA-1537,
Some of [his doc.,)>er,tatior is stil1 irldralt torn!a!ld is being ceviewed anillordeveloped irlcooperation,,wit),the cogrizar,tregulatory ager,cy(,).
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Table 2-3. Solid and Low-L,., ]

RCRA
Potential CERCLA interim

waste site functional groping sit,, status sites

SRL Seepage Basi“,

Metallurgical Laboratory Basir,

B.rnimg/R. bble Pits

MetalsBurnir,q Pit/Mi.. Cl,en,BasirI

Old F-Area Seepage Basi.

y Separations A.ea Rete”tio. Basins

.
u Radioactive Waste Burial Grounds

Bi“gham P.”,pOutage Pits

Hydrofl.o. ic Acid Spill Area

SRL Oil Test Site

New TNX SeePage Basin

Road A Chemical Basin

L-A,,. Oil & Chemical Basin

Waste Oil Basins

Silverton Road Waste Site

M-Area Settling Basin & Vicinity

F-Area Seepage Basins

Footnotes .. last page ot table.

A-, C-, C5-, 0-, F-
H-, L-, P-, R-A,,,

x

x

Old 643-G.

x

x

x

D-Area OiI
Seepage Basi.

x

x

x

x

x

Radioactive waste SiteS-

RCRA
kCRA Part B

s 3004(. ) stat.,

Potential Potential
Known closure 10.-1,.,1 mixed
,,1ease, plans ,ad waste waste

x

x x

(A, C, :, P, K)

Potential
hazardous

x

x

x

x

x

643-28G,~ 643-7G. 643-28G’> 643-G’>

x

x

x x

x x

x

x

x

x

x

(SC~HECl

x

x

x

TC



Table 2-3. Solid and Low-Level Radioactive Waste Sites (continued)”

Waste site functional

Acid/Caustic Basins

H-A.,, SeePage Basi“S

RCRA
RCRA Part B

s 3004(. ) stat”,

RCRA
Potential CERCLA interim Known cl0,”..

9r..p,.9 site, stat”, Slte$ release, plan.

L-Area, R-A.,,

x x x x

Reactor Seepage L3asi.s

w Ford Building Waste Site

L
* ~ord Building Seepage Basin

Old TNX Seepage Basin

1)4XBurying Ground

CMP Pits

G.. Site 720 Rubble Pit

HW Storage Buildings x

M-Area [.terim Status Facility x

MN Storage lank x

MW Storage Building x

aWaste sites are described in Table Z-4.
—

‘Building numbers represent separate management units within the Radioactive Waste Burial Grounds.

x

x

x

x

Potential Potential
10.-1,”,1 mixed Potential
rad waste waste hazardous

x

x

x

x

x

x

x

x

x

rc



TE
Table 2-5. NO Action Strategy - Existing Waste Site Pvogram

Modifications for NO Action (No Removal of Maste
and NO closure or Remedial Actio”)a

Instal 1 Monitoring Site
new and site preparat ion

monitoring upkeep cost
Site

cost
waste site wells (million $) (million $)

1-1
1-2
1-3

TE 1-4
1-5
1-6
1.7
i-s to 1-11
1-12
1-13

TE I 2-1
2-2
2-3
2-4
2-5
2-6
2-7 to 2-9

2-10 to 2-12
2-13
2-14 to 2-17

3-1
3-2
3-3
3-4
3-5
3-6
3-7
3-8
3-9
3-10
3-11
3-12

4-1
4-2
4-3
4-4
4-5
4-6
4-7

5-1
5-2
5-3
5-4
5-s

A- & M-AREAS

716-A motor shop seepage basin
Metals burning pit
Silberton road waste site
Metallurgical laboratory basin
Miscellaneous chemical basin Yes
A-Area burnt rig/rubble pit
A-Area burning/rubble pit
SRL seepage basins
M–Area settling basin
Lost Lake

F- & H-AREAS

F-Area acid/caustic basin
H-Area acidlcaustic basin
F-Area burning/rubble pit
F-Area burninglrubble pit
H-Area retent ion basin
F-Area retention basin
Radioactive and mixed waste
burial grounds
F-Area seepage basins
F-Avea seepage basin (o1 d)
H -Area seepage basins

R-AREA

R-Avea burning/rubble pit
R-Area burninglrubble pit
R-Area acid/caustic basin
R-Area Eingham pump outage pit
R-Area Bingham pump outage pit
R-Area Bingham pump outage pit
R-Area seepage basin
R-Area seepage basin
R-Area seepage basin
R-Area seepage basin
R-Area seepage basin
R-Area seepage basin

C- & (S-AREAS

CS burning/rubble pit
CS burning/rubble pit
CS burninglrubble pit
C-Area burning/rubble pit
Mydrofluoric acid spill avea
Ford building waste site
Ford building seepage basin

TNX-AREA

O-Area burninglrubble pit
D-Area burning/rubble pit
TNX burying ground
TNX seepage basin (old)
TNX seepage basin (new)

Yes

Yes
Yes

Yes
Yes
Yes

Yes

Yes

0.10
0.30
1,00
0.17

,>

0.14C
d

0.26
1.00

e

0,12
0.16
0.14’

d

0.20’
0.20’

38.09

1.10
0.15
1.8

0.14’
d

0,12
o.20~

d
d

1 .80e
d
d
d
d
.

0.14’
d
.

0.14
0,11
0.30
0.09

0.14’
d

0.38
0,24
0.15

0.00
0.00
0.00
0.00
0.00
0.00
0,00
0.00
0.00
0.00

0.00
0.00
0.00
0.00
0.00
0.00
0.00

0.40
0.05
1.s0

0.00
0,00
0,00
0,00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

0.00
0.00
0.00
0.00
0.00
0.00
0.00

0,00
0.00
0,00
0.00
0.00

Footnotes on last page of table,
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Table 2-5,

Site

6-1

7-1

8-1
8-2
8-3
8-4

9-1
9-2
9-3 to 9-9
9-10
9-11
9-12

10-1
10-2
10-3

11-1
11-2

No Action strategy Existing waste Site Program
modifications for No Action (No Removal of waste ITEand NO Closure or Remedial Action)” [continued)

Install Monitoring site
new and site preparation

monitoring upkeep cost cost
waste site wells (million $) (million $)

D-AREA

O-Area oil seepage basin 0.13 0.00

ROAD A AREA

Road .4chemical basin 0,12 0.00

K-AREA

K-Area bur”i”g/rubble pit 0.14 0.00
K-Area acid/caustic basin 0.12 0.00
K-Area Bi”gharr pump outage git Yes 0.20 0.00
K-Area seepage/basin 0.12 0.00

L-AREA

L-Area burning/rubble pit 0.14 0.00
L..Arca acid/caustic basin 0.12 0.00
CMP pits 0,34 0.00
L-Area Bi”gham pump outage pit Yes 0.20’ 0.00
L-Area Bingham pump outage pit Yes d 0.00
L-Area oil and chemical basin 0,12 0.00

P-AREA

P-Area burning/rubble pit 0,14 0.00
P-Area acid/caustic basin 0,12 0.00
P-Area Bi”gham Pump outage pit Yes 0.20 0.00

MISCELLANEOUS AREA

5RL oil test site Yes 0.20 D.00
Gunsite 720 rubble pit Yes 0,14 0.00

TOTAL without Burial Grounds 13.34 1.95
TOTAL including Burial Gvounds 51,34 1,9s TC

“Adapted from Moyer, 1987.
‘Included in costs for site 1-2, Metals Burning Pit.
cGroup total cost.
‘Included in Group total above.
‘Included in costs for site 1–12 above.
‘For 100 years of monitoring, cost would be $500,000.
Ocost includes $13 million to maintain existing uells within the burial grounds and up-

gradient plus monitoring for 100 years.

2-23
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Table 2-6. Dedication Strategy - Existing Waste Site Program Modifications for
No Removal of Waste and Implementation of Cost-Effective Remedial and

TE
Closure Actions as Req. ired’

Site

Basi n
liquid

di sposal
Waste site req. ired

l“fil - CIos. re
tration cost
barrier (million $)

Monitoring
and site

upkeep cost
(million $)

l-l
1-z
1-3
1-4
1-5
I -6
I -7
1-8 to
1-12
I-13

1-11

2-1
2-2
2-3
2-4
2-5
2-6
2-7 to 2-9

2-1oto2-12
2-13
2-14to2-17

3- I
3_z
3-3
3-4
3-5
3-6
3-7
3-8

A- & M-AREAS

716-A motor shop seepage basirl
Metals bu~ning pit
Silverton road waste site
Metallurgical laboratory basi J1 Yes
Miscel laneo. s chemical basin
A-Area burning/ r.bble
A-Area b.rninglr. bble
SRL seepage basins
M-Area settling basin
Lost Lake

pit
pit

Yes
Yes

F- & H-AREAS

F–Area
H-Area
F–Area
F–Area
H–Area
F-Area

acid/caustic basin Yes
acid/caustic basin Yes
burning/rubble pit
burning/ r.bble pi t
retention basin Yes
retention basin

Radioactive and mixed waste
burial grounds
F-Area seepage basins Yes
F-Area seepage basin (old) Yes
H.Area seepage basins Yes

R-AREA

R-Area burning/rubble pit
R-Area b.rning/rubble pit
R-Area acid/caustic basin Yes
R-Area Bingham pump outage pit
R-Area Bingham pump outage pit
R-Area Bingham pump outage pit
R–Area seepage basin
R-Area seepage basin

Footnotes on last page of table

Yes
Yes
Yes
Yes

Yes
Yes

Yes
Yes
Yes

Yes
Yes
Yes

Yes
Yes

0.05
2.00
1,80
0.15“
0.00
0.00
2.20
10,00

e

0.02
0.02
0.00
0.00
0.30
0.30

100.00

7.80
1,1

21,00

0.00
0.00
0.02
0.20’d
c,

17.00”
d

0.10
0.30
1.0
0.17
e
0.14’,,
0.29
1.00

0.12
0.16
0.14’d
0.20’
0.20’
25,00

1.10
0.15
1.8

0.14’
.
0.12
0.00
0.00
0,00
1.80C
.

TE



Table 2-6. Dedication Strategy - Existing Waste Site Program Modifications for
NO Removal of Waste a“d Implementation of Cost-Effective Remedial and TE
Closure Actions as Requi reds (continued)

Site

3-9
3-10
3-II
3-12

4-1
4-Z
4-3
4-4
4-5
4_~
4-7

Waste site

R-Area seepage basin
R-Area seepage basi n
R-Area seepage basin
R-Area...seepage basin

c

CS Burning/rubble pit
CS Burning/rubble pit
CS B.rning/rubble pit
C-Area b.rning/r. bble pit
Hydrofluoric acid spill area
Ford building waste site
Ford bui lding seepage basin

5-1 D-Area burniny/r. bble pi t
5-2 D-Area burninqlrubble Pit
5-3 TNK burying ground
5-4 TNX seepage basin (old)
5-5 TNX seepage basin (new)

6-1 D-Area oil seepage basin

Basin Monitoring
liquid Infil - Clos. re and site

disposal tration cost upkeep cost
requi red bsrrier (million $) (million $) I

Yes . . TE
Yes d d
Yes ‘,

Yes d

& CS-AREAS

0,00 0.14”
0.00 d

0.00 .

0.00 0.14
o.OD O.11
0.00 0.30
0.07 0.09

TNX-AREA

0.00 0;14’
0.00

Yes 0.25 0,3B
Yes 0.38 0.24

Yes Yes 2.30 0.15

O-AREA

Ye5

ROAD A AREA

7-1 Road A chemical basin

K-AREA

8-1 K-Area burning/ r.bble pit
8-2 K–Area acidlcaustic basin Yes
8-3 K-Area Bingham pun)p outage pit
B-4 K-Area seepage (basi,, Yes Yes

Footnotes on last page of table.

0.00 0.13

0.19 0.13

0.00 0,14
0.02 0,12
0.20 0.00
0.26 0,12



Table 2-6. Dedication Strategy - Existing Waste Site Program Modifications for
No Removal of Waste and Implementation of Cost-Effective Remedial and TE
Closure Actions as Required’ (continued)

Basi n
liquid

Site
disposal

Waste site requi red

Monitoring
In fil - Closure and site
trati on cost upkeep cost
barrier (million $) (million $)

L-AREA

9- I L-Area b.rning/rubble pit
Q-7 L–Area acid/caustic basin Yes
9-;to9-9 CMP pits
9-1o L–Area
9-11 L-A,,.
9-12 L-Area

1o-1 P–A rea
Io-2 P-Area
10-3 P–Area

Bingham pump outage pit
Bi “gham pump outage pi t
oil and chemical basin Yes

P-AREA

burninglrubble pit
acid/ ca. stic basin Yes
Bingham pump o.tage pit

MISCELLANEOUS

11-1 SRL oi test site
11-2 Gunsite 720 rubble pit

TOTAL without Burial Grounds
TOTAL including 8“rial Grounds

‘Adapted from Moyer, 1987.
“Included in costs for Site 1-2, Metals Burninq Pit.

Yes

0.00
0.02
0.00
0.20=
d

0.30

0.14
0.12
0.34
0.00
0.00
0.12

0.00 0.14
0.02 0.12
0.20 0.00

I
Yes 0.30

0.03
0.20
0,14 I TC

68.70 12.58
168.70 37.58

I

‘Group total cost.
“Included in group total above.
‘Included in costs for Site 1-12 above.
‘For 100 years at monitoring, costs would be $500,000.



Table 2-7. El imination Strategy - Existing Waste Site Program Modifications for Removal of Waste
to the Extent Practicable from All Sites, and Implementation of Cost-Effective Remedial
and Closure Actions as Requi reda

Assumed
vol ume of

Basin contaminated Removal Monitoring
liquid soil & Backfill

disposal
lnfil- S. closure and si te

waste vol ume trati on cost upkeep cost
requi red (m’) (m’) barrier (million $) (million $)site Waste site

A- k M-AREAS

l-l
I -2
1-3
1-4
1-5
1-6
1-7

716-A motor shop seepage basin
Metals burning pit
Silverton road waste site
Metal lurgical laboratory basin
Miscellaneous chemical basin
A-Area burning/rubble pit
A-Area burni rig/rubble pit
SRL seepage basins
M-Area settling basin
Lost Lake

Yes

Yes

675
21,600
26,288

340

5,4::
1,630
1,900
2B,990
16,900

2,025
21,600
26, 2B8

900

22,1:5
6,683
1,900

30,009

0.12
6.oO

25.00
0.19

b

3.6’
d

2.70.
15.00

e

0.10
0.30
1.00
0.17

b

0.14”
d

0.29
1.0

e

Yes

Yes1-8 to i-Ii
1-12
I-13

Yes
Yes

TC
F- & H-AREAS

F-Area acid/caustic basin
H-Area acid/caustic basin
F-Area burning/rubble pit
F-Area burning/rubble pit
H-Area retention basin
F-Area retention basin
Radioactive and mixed waste
burial grounds
F-Area seepage basins
F-Area seepage basin (old)
H-Area seepage basins

2-1
2-2
2-3
2-4
2-5
2-6

Yes
Yes

210
210

1,584
2,606
6,080
9,154

3,000,000

700
700

6,494
10, B89
11,500

9,824
3,000,000

0.16
0.17
2.80’

d

2.10
2.90

1,100.00

10.00
3.00

26.00

0.12
0.16
0.14”

d

0.20’
0.20’

25.0

1.10
0.)5
1.8

Yes Yes
Yes
Yes2-7 to 2-9

2-1o to 2-12
2-13
2-14 to 2-17

‘(es
Yes
Yes

B,000
5,370

20,870

122,000
5,370

237.150

Yes
Yes
Yes

R-AREA

3-1
3-2
3-3
3-4
3-5
3-6

R-Area burni rig/rubble pit
R-Area burni rig/rubble pit
R-Area acidlcaustic basin
R-Area Bi ngham Pump outage pit
R-Area Bi ngham Pump outage pit
R-Area Bi ngham Pump outage pit

466
719
210

1,600
1,200
4,200

1,902
2,948

700
1,600
1,200
4,200

0.52’
d
0.16
2:00”

d

0,14”
d

0.12
0.00
0.00
0.00

Yes

Footnotes on 1 ast page of table.



Table 2-7. Elimination Strategy - Existing Waste Site Program Modifications for Removal of klaste
to the Extent Practicable from All Sites, and Implementati on of Cost-Effective Remedial
a“d Closure Actions as Requi reds (conti nued)

Assumed
VOJ ume of

Basin contaminated Removal
liquid

Monitoring
soil & Backfill In fil - & closure

disposal
and si te

waste “01 “me
Site

tration cost upkeep cost
Waste site requi red (m’) (m’) barrier (million $) (million $)

3-7
3-8
3-9
3-1o
3-11
3-12

4-1
4-2
4-3
4-4
4-5
4-6
4-7

R-Area seepage basin 710
R-Area seepage basin 560
R-Area seepage basin I ,090
R-Area seepage basin 1,590
R-Area seepage basin 2,050”
R-Area seepage basin 1,080

CS Burning/rubble pit
CS Burning/rubble pit
CS Burninglrubble pit
C-Area burni nglrubble pit
Hydrofluoric acid spill area
Ford building waste site
Ford building seepage basin

5-1 O-Area burni rig/rubble pit
5-2 O-Area burni rig/rubble pit
5-3 TNX burying ground
5-4 TNX seepage basin (o1 d)
5-5 TNX seepage basin (new)

6-1 O-Area oi 1 seepage basin

7-1 Road A chemi cal basin

Footnotes on last page of table.

Yes

c- & CS-AREAS

555
I ,255

804
811
230
345

76

TNX-AREA

7,00g Yes 20.00’ 1.80”
Yes d d

d Yes d d
d Yes d d
d Yes . d
d Yes d d

2,276 1,30’ 0.14’
5,146 d d

3,298 d d

3,325 0.52 0.14
230 0.09 0.11
345 0.20 0.00
840 0.15 0.09

,260 5,166 0.91’ 0;14’
B56 3,510 d

896 B96 Yes 0.69 0.3B
594 4,060 0.60
359

0.24
2,529 2.20 0.15

O-AREA

5,742 5,742 0.39 0.14

ROAO A AREA

,000 5,500 Yes O.BO 0.00

TC



Table 2-7. El imi nation Strategy - Existing Waste Site Program Modifications for Removal of Waste
to the Extent Practicable f:om Al 1 Sites, and Implementation of Cost-Effective Remedial TC
and Closure Actions as Requl reda (continued)

Assumed ] TE
volume of }

Basin contaminated Removal Monitoring
liquid soil ?. Backfill In fil - & closure and si te

disposal waste volume
Site

trati on cost
Waste si te

upkeep cost
requ i red (m”) (m’) barrier (million $) (million $)

B- I
8-2
8-3
8-4

9-1
9-2
9-3 to 9-9
9-1o
9-11
9-12

1o-1
10-2
I o-3

11-1
11-2

K-Area burning/rubble pit
K-Area acid/caustic basin Yes
K–Area Bi ngham pump outage pit
K-Area seepage basin Yes

L-Area burning/rubble pit
L-Area acidlcaustic basin Yes
CMP pits
L-Area 8i ngham pump outage pit
L-Area Bi ngham pump outage pit
L–Area oi 1 and chemi cal basin Yes

P-Area burning/rubble pit
P-Area acid/caustic basin
P-Area Bi ngham pump outage pi

SRL oil test site
Gunsite 720 rubble pit

Yes

K-AREA

638
210

7,700
260

L-AREA

617
210

1,500
4,100
4,200

675

P-AREA

1,171
210

3,800

MISCELLANEOUS

140
35

2,615
700

7,700
1,600

2,529
700

5,500”
4,100
4,200
3.500

4,802
700

3,800

140
35

Yes

Yes

0.38
0.19
2.1
0.4

0.32
0.16
2.07
2.40”

d

0.6

0.63
0.16
1.20

0.14
0.12
0.00
0.12

0.14
0.12
0.34
0.00
0.00
0.12

0.14
0.12
0.00

213,663 621,269 140.88 11. B2
3,213,663 3,621,269 1,240,88 36.82

TOTAL without Burial Ground
TOTAL including 8urial Ground

‘Adopted from Moyer, 1987.
“Included in values for Site 1-2, Metals Burning Pit.
‘Group total value.
‘Included in group total above.
‘Included in values for Site 1-12 above.
‘For 100 years of monitoring, costs would be $500,000.
91ncludes abandoned sewer area.
“Assumed that 4000 of the 5500 cubic meters is clean fill from previous excavation of contaminated soil

TC



Table 2-8. Combination Strategy - Existing Waste Site Program Modifications for Removal of
Waste to the Extent Practi cable from Selected Sites, and Implementation of
Cost-Effective Remedial and Closure Actions as Requi red

Assumed
Basin volume of Removal Monitoring
liquid contaminated Backfill

disposal
In fil - & closure and site

soil & waste vol ume
Site

tration cost
Waste site

upkeep cost
requ i red ) (m’) (m’) barrier (million $) (million $)

F- & H-Areas
2-13 F-Area seepage basin (old)

R-Area
3-J R-Area seepage basin
3-8 R-Area seepage basin
3-9 R-Area seepage basin
3-1o R-Area seepage basin
3-11 R-Area seepage basin
3-12 R-Area seepage basin

Subtotal

SITES SELECTEO FOR wASTE REMOVAL

Yes 5,370 5,370

710 7,:00
560

1,090 b

,590 b
..,3 .

. b

1
2,...
1,080

12,450 12,370

Yes

Yes
Yes
Yes
Yes
Yes
Yes

3.00

20;00’

b
b
b
b

23.00

0.15

1.80a
b

1.95

m

TC,

Footnotes on last page of table.
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Table 2-B. Combination Strategy - Existing Waste Site Program tiodificitions for Removal of
Waste to the Extent Practicable from Selected Sites, and Implementation of
Cost-Effective Remedial and Closure Actions as Required (continued)

Basin Monitoring
liquid ‘lnfil - Closure and si te

Site
disposal tration cost upkeep cost

Waste site requi red ,barrier (million $) (million $)

A- & M-Areas
1-1
I -2
I -3
1-4
I -5
1-6
1-7
1-8 to
1-12
1-13

I-n

F- &H-Area
2-1
2-2
2-3
2-4
2-5
2-6
2-7 to 2-9

2-1o to
2-14 to

R-Area
3-1
3-2
3-3
3-4
3-5
3-6

2-12
2-17

C- & CS-Areas
4-1
4-2

SITES NOT SELECTED FOR

716-A motor shop seepage basin
Metals burning pit
Si lverton road waste site
Metal 1 urgical laboratory basin Yes
Mi scel laneous chemical basin
A-Area burni rig/rubble pit
A-Area burning/rubble pit
SRL seepage basins Yes
M-Area settling basin Yes
Lost Lake

F-Area acid/caustic basin Yes
H-Area acid/caustic basin Yes
F-Area burni rig/rubble pit
F-Area b“rni nglrubble pit
H-Area retention basin Yes
F-Area retention basin
Radioactive and mixed waste
burial grounds
F-Area seepage basins Yes
H-Area seepage basins Yes

R-Area burninglrubble pit
R-Area burning/rubble pit
R-Area acid/caustic basin Yes
R-Area 6i ngham pump outage pit
R-Area Bi ngham pump outage pit
R-Area Bi ngham pump outage pit

CS Burni nglrubble pit
CS Burning/rubble pit

Footnotes on last page of table

WASTE RE~VAL

Yes
Yes
Yes
Yes

Yes
Yes

Yes
Yes
Yes

Yes
Yes

0.05
2.00
1.80
0:15

0.00
0.00
2.20

10.00
e

0.02
0.02
0.00
0.00
0.30
0.30

100.00

7.80
21.00

0.00
0.00
0.02
0.20’

b

0.00
0.00

0.1o
0.30
1.00
0.17

d

0.14’
b

0.29
1.00

e

0.12
0.16
0.14’

b

0.20’
0.20’

25.00

1.10
1.80

0.14’
b

0.12
0.00
0.00
0.00.

oi14’

TE

TC



Table 2-8. Combination Strategy - Existing Waste Site Program Modifications for Removal of
Waste to the Extent Practi cable from Selected Sites, and Imp] ementatio” of
Cost-Effective Remedial and Closure Actions as Required (continued)

TE

Site Waste site

Basin Monitoring
liquid In fil - Closure and si te

disposal tration cost upkeep cost
requi red barrier (million $) (million $)

SITES NOT SELECTEO FOR WASTE REMOVAL (continued)

C- t CS-Areas (continued)
4-3 CS Burning/rubble pit 0.00 b

4-4 C-Area burning/rubble pit
4-5

0.00 0.14
Hydrofluoric acid spill area

4-6
0.00 0.11

Ford building waste site
4-7

0.00 0.30
Ford building seepage basin 0.07 0.09

TNX Area
5-1 D-Area burni nglrubbl e pit
5-2

0.00 0.14”
O-Area b.rning/rubble pit 0.00 b

5-3 TNX burying ground
5-4

0.25 0.38
TNX seepage basin (old)

5-5
0.3B 0.24

TNX seepage basin (new) 2.30 0.15Yes

Yes
Yes
Yes

O-Area
6-1 O-Area oi 1 seepage basin

Road A Area
7-1 Road A chemical basin

K-A rea
8-1 K-Area burning/rubble pit
8-2 K-Area acid/caustic basin
8-3 K-Area Bi ngham pump outage pit
B-4 K-Area seepage/basin

L-Area
9-1
9-2
9-3 to 9-9
9-1o
9-II
9-12

L-Area burni n9/rubbl e pi t
L-Area acid/caustic basin
CMP pits
L-Area Bi ngham pump outage pit
L-Area Bi ngham pump outage pit
L-Area oi 1 and chemical basin

Yes

Yes

Yes

Yes

Yes

Yes

Yes

0.00 0.13

0.19 0.13

0.00 0.14
0.02 0.12
0.20 0.00
0.26 0.12

0.00 0.14
0.02 0.12
0.00 0.34
0.20’ 0.00

b 0.00
0.30 0.12

TC

Footnotes on last page of table.



Table 2-8. Combination Strategy - Existing Waste Site Program Modifications for Removal of
Waste to the Extent Practicable frm Selected Sites: and Implementation of
Cost-Effective Remedial and Closure Actions as Requ] red (continued)

Basin Monitoring
liquid Infil - Closure

disposal
and site

trati 0“
Site

cost upkeep cost
Waste site requi red barrier (million $) (million $)

ITE

SITES NOT SELECTEO FOR WASTE RE~VAL (continued)

P-A rea
1o-1 P-Area burning/rubble pit
10-2 P-Area acid/caustic basin Yes
10-3 P-Area Bi ngham Pump outage pit

0.00
0.02
0.20

0.14
0.12
0.00

Miscellaneous Area
11-1 SRL oil test site
11-2

0.30 0.20
Gunsite 720 rubble pit

TC
0.03 0.14

Yes

w
~ Subtotal without Burial Grounds 50.60

Subtotal including Burial Grounds
10.63

m
150.60 35.63

I

TOTAL wi tho”t Burial Grounds 73.60
TOTAL including Burial Grounds

12.58
173.60 37.58 I

‘Group total value.
‘Included in group total value above.
CIncl udes 430 cubi c meters at abandoned sewer 1 inc.
“Included in costs for Site 1-2, Metals Burning Pit.
‘Included in cost for Site I-12 above.
‘For 100 years of monitoring, costs would be $500,000.

,,—



Table 2-10. Estimated Range of Hazardous, Mixed, and Low-Level Radioactive
Waste VO1 umes (cubic meters)

20-year waste volume 20-year waste volume Maximum disposal/ Maximum disposal
generated without generated including Minimum disposal /

Waste/type/source Burial Grounds
storage .01 umea storage volume

Burial Grounds storage volume’ without Burial Groundsb including Burial Groundsb

B. zardo”s

Operations
Interim storage
Removal/closure

Total

2,500
2,200

W

2,500 900
2,200 1,600

=
2,500

y w
z

Operations 95,100
Interim storage

95,100 9,500
1,900 1,900 400

Removal/closure * M &
Total ,,

Low-Level Radioactive

Operations
Interim storage
Removal/storage

Total

646,600

&

646,600 278,000
0

1.577.20Q #
2,223,BO0

2,500
2,200

_

95,100
1,900

*

646,600

A

2,500
2,200

*

95,100
1,900

m
,!

646,600
0

;,223,800
577.20Ll

Waste Total 991,500 3,993,400 290,400 991,500 3,993,400

“Assumes no removal at existing waste sites and maximum volume reduction through predisposal treatment (i .e. , Dedication strategy).
“Assumes removal at existing. waste sites and no volume r@ducti On (i .e. , Elimination strate9Y).

TC



Table 2–11 New Disposal/Storage Facility Alternatives I
TE

Disposal/storage technologies

Waste Disposal/storage
management strategy objective Hazardous waste Mixed waste Low-level waste

No action No new facilities Storage at
existing facil-
ities and at
other available
structures, pads,
and areas

Dedication Disposal facil - RCRA landfill or
ities vaults”

Elimination

Combination

Retrievable
storage faci 1-
ities

Disposal/storage
combination

Storage build-
i ngs

Storage build-
i ngs and RCRA
landfill or
vaults

Storage at
existing facil-
ities and at
other available
structures, pads,
and areas

RCRA landfill or
shielded vaults,
with or without
CFM vaults

Shielded storage
buildings

Shielded storage
buildings and
RCRA landfill or
shielded vaults,
with or without
CFM vault

Disposal at
existing facil–
ities and
storage at
other available
structures,
pads, and areas

ELLT, vaults,
or AGO for
low-activity
waste; and
vaults or GCD
for interinedi -
ate activity
waste

Engineered
storage
buildings

Engineered
storage
buildings; and
ELLT, vaults, or
AGO for 1ow-
activity waste,
and vaults or
GCD for inter-
mediate activity
waste

“All vaults may be above-ground or belowground.



Table 2-12, Compari son of Al ter.ative Waste Management Strategies

Impact

Preliminary capital
cost (million $)

Estimated 20-year
operati ng cost
(million $)

w
~ Clos. re/Retrieval

N

Postclos. re mainte–
nance and moni tori ng
(million $)

Total cost
(million $)

Site dedication

No action

EUS “

NDF’

DBPWC

EwS

NOF

DBPw

NDF

EMS

NDf

DBPW

Alle

EMS

$2

$15

$0-Seepage basin discharge

d

$86, plus cost af cleanup
and damages from accidents.

$0

$51

Cost of waste management
eventual 1y req. ired.

Dedication of currently
inactive sites required if
gro..dwater con, titents
exceeded regulatory limits
and sites could not be
returned to public se.

Combination
Dedication Elimination (preferred alternative)

$169 $1,241

$112-619, plus cost of $720-3,578, PIUS cost
pretreatment. of pretreatment

$0-Seepage basin discharge $0-Oi rect discharge

.

$51-258

$0

$19-31

$38

$27-81

$428-1,184, P1”S Cost
of pretreatment.

$7.5 -Evap.rationg

.

$370-2,398

$0-Direct discharge

$18-Evaporation (3
reactors)s.

Cost of retrieval,
treatment, a“d disposal
after storage.

$37

$2,368-7,280, PIUS cost
of pretreatment and COSt
of retrieval, treatment,

a“d dis~osal after
storag e},.

Existing waste sites and NO site dedication (except
contaminated areas that outfall delta at TNX) is
c..ld not be returned to expected because waste and
public use after al OO- contaminated soil would be
ye~~ instit. t: Onal peri Od be remOved to the extent
per, od would become practical
dedicated sites.

$174

$160-658, plus cost of
pretreatment.

$125-Moderator detrit ia-
tio” (4 reactors)”
$0-Seepage basin
discharge

.

$73-273

$124-Moderator detriti.-
tion (4 reactors)’,
$0-Seepage basin
discharge.

$37-48 Plus cost of
treatment and disposal
after storage.

$38

$52-67

$545-1,496, PIUS cost
of oretreatme”t a“d cost
if ireatment and
disposal after storage”,

rc

~otnotes on last page of table.



Table 2-12. Comparison of Alternative Waste Management Strategies (continued) TE

Impact No action Dedication Elimi”at ion

Groundwater

NDF Indefinite period of waste
storage; site dedication
would be required as long ?.s
wastes remained in the
storage facility or if site
Mere to become contaminated
by accidental release.

DBPW Seepage and containment
basins would be dedicated as
“ceded

EWS Hazardous and radion.elide
co”stit. ents might exceed
applicable standards or
guidel,.es in water-table
aquifers at certain sites,
but ?ffsite gro.ndwater
qual]ty would be protected.

Site dedication would
require up to 400 acres,
pl”s buffer zones around
the facilities. These
areas ,,, 0.2 percent
of total SRP d,atural
area

same

Closure and gvo.ndwater
remedial actions as
required would reduce
contaminant cOncentra–
tie. s t. acceptable
standards. Grou”dwater
drawdow” effects would be
localized and transitory.
Observation of these
effects would be
performed. Observation
of these effects would
be performed

Site dedication “ot
required. Sites used for
storage would be returned to
a “at. ral condition or
reclain!ed for other
nonrestricted uses.

Site dedication not needed;
seepage basins for discharge
would eventually be
eliminated under either
modification. Closure a“d
remedial actions, as
required, would return these
areas to public .s. after
the 100-year control period.

Removal of hazardous and
radioactive wastes from all
sites, closure, and remedial
actions as required would
reduce contaminant
concentrations to acceptable
Standards. Gro.ndwater
dra”down effects would be
localized and tra”sitovy.
Observation of these effects
would be performed

“Combination
(preferred alternative)

—

dedicated for waste
management purposes if
they could not be
returned to public use,

Disposal facilities
would be dedicated for
waste management
purposes. up to 400
acres. plus buffer
zones, would be
veq. ired. Sites for the
retrieval storage
portion available for
other use after wastes
are removed to permanent
facilities.

Seepage and c.ntai”ment
basins would be
dedicated as needed.

Removal of hazardous a“d
radioactive wastes from
selected sites, closure,
and remedial actions as
required would reduce
contami na.t
concentrations to
acceptable standards.
Gro. nd”ater drawd own
effects would be
localized and
transitory.

Footnotes on last page of table.



Table 2-12. Compari son of Alternative Waste Management Strategies (c.nti nued) I
TE

Impact No action Dedication

y
Surface water

.
*

Heal th effects

NDf

DBPW

EwS

NDF

EIBPW

EMS

Wide range of short-term
impacts possible.

Existing discharge to
9F...aterer and effect.
would continue.

Four Mi Ie Creek expected to
show elevated concentrations
of nitrate and triti.m.

Surface streams could be
affected by accidental
releases of stored wastes

E.i sting surface water
effects from g.o. ”dwater
outcrops at onsite streams
would conti n.e.

Adverse heal th effects are
predicted to occur to a
hypothet~cally maximally
exposed ,“dlvld. al onsi te
after a 100-year period of
institutional control

New above-ground and
belowgro.nd disposal
facilities would be
designed to meet
aPPl icable EpA or DOE
standards or g.idel ines
(essentially zero
release or ALARA). No
adverse gro. ndwater
effects expected.

Same.

Some improvement in
surface-water q.al i ty as
a result of closure and
remedial acti .“s.

NO significant impacts
expected,

Same.

N. significant increase
in health effects with
implementation of ~los. re
and groundwater remedial
actions.

Combination
Elimination (prefe~ red alternative)

Retrievable storage
facilities would be designed
with zero release or ALARA
features to detect and
contain spills and leaks.
Uo adverse gro.ndwater
effect. expected.

Either direct discharge to
onsite streams or evaporation
.ould eliminate added impact
on gro. ndwater.

Improvement in surface-water
quality as a result of waste
removal , closure, and
remedial actions.

Same

The direct discharge
alter”ative wo.ld increase
surface-water triti.m
co.ce”trat ions due to loss
of decay period; the
evaporation alternative
would decrease surface–.ater
triti.m concentrations.

No significant increase. in
health effects, but occup.–
tional exposure WO.1 d be
high at all sites with waste
removal closure and remedi al
actions.

All new dispasal a“d
storage facilities would
be designed for
essentially zero or
ALARA releases. No
adverse groundwater
effects expected.

Existing discharges to
gro. ndwater and effects
would continue or, with
detriti ation, be reduced
by about a factor of 2
on the average over the
26-year study period
(1987-2012).

Same

Existing surface water
effects from gro. ”dwater
outcrops at onsite
streams would continue.

No significant increase
i“ health effects with
waste removal at
selected sites and
closure and remedial
act,ons.

TC

Footnotes a. last page of table.



Table 2-12. Compari son of Alternative Waste Management Strhegies ,(continued) TE

Impact No action Dedication
Combination

Elimination (preferred alternative)

NDF Health effects would result
from accidental releases of
hazardous chemi Cals or
radion.elides from stored
wastes. Level of risk has
wide range.

No significant health
effects from continued
discharge to seepage basins.

fhe essentially zero or
&LARA release design
would prevent radio–
nucl ide and hazardous
chemical health effects.

Same.

Same.

Heal th effects not expected
to change significantly.

Same

NO sig”ifica”t health
effects from continued
discharge to seepage
basins.

DBPW

EwS Removal of wastes at
selected sites, closure
and :smed ial actions as
req. )red would reduce
potential impacts.

Removal of wastes from all
sites to sec. re disposal
facilities and closure and
gro.ndwater remedial actions
as reqyi red would reduce
potential Impacts.

NO impacts expected.

Aq.ati c ecology Off site e~osy stems would not
be significantly affected.
Onsi te ecosystems would
continue to function with
minor impacts.

Closure and gro.”dwater
remedial actions as
requi red would reduce
potential Impacts.

A range of short-term
aquatic impacts possible
under the accidental release
scenarios.

Minor aquatic impacts would
‘o”tinue under continued
discharge to seepage basins.

No impacts expected. No impacts expectedNDF

DBPW No impacts expected. Minor aquatic impacts
.ould continue under
conti n.ed or reduced
discharge to seepage
basins.

Same

Terrestrial impacts due
to direct exposure to
open waste sites and
gro. ndwater-associ ated
impacts would be
eliminated as a result
of waste removal at
selected. sites and
closure and remedial
actions as required.
Use of borrow pits for
backfill in closure
actions would create
minor short–term impacts

Of fsite terrestrial ecology
would be protected. O~s,ite

Direct exposures to open
waste s?tes and gro. nd-
water associated impacts
would be .1i.?“ated a.

Direct exposures and gro.nd-
water-associated impacts
would be eliminated as a
res.1 t of waste removal

Terrestrial ecO109Y EWS

natural succession woulo
conti “e. Open sites might
cause some floral and fa.nal
impacts.

a result of closure and
remedial action as
requi.ed, Use of bor~ow
pits would create minor
short-term impacts.

closure and remedial actions
as requi red. Large backf i11
req”i rements would increase
potential impacts at borrow
pits.

Footnotes on last page of table.



Table 2-12. Compari son of Alternative waste Management Strategies (continued) TE

Combination
Impact No action Dedication Elimination (preferred alter.. ti.e)

NDF

DBPW

Habitats/wetlands EMS

NDF

DBPW

Endangered species EWS

A range of short-term
terrestrial impacts possible
ass.mi ng accidental releases
of present and future wastes
stored

N. significant impacts

Previously disturbed
habitats !.io.ldbe impacted
further. Some recovery of
habitat could occur at
inactive sites. Minor
wetlands impacts from some
sites could co”ti.. e.

Accidental releases of
hazardous chemicals and
radion.elides could have
short-term impacts on
wetlands and habi tat.

No significant impacts

No impacts

New belowground and
abovegroun!i disposal
facilities would require
cleari ng and development
of I.”d. No contaminant-
related impacts expected.

No sig. ifica”t impacts

Short-term habi tat
disruption could occur at
borrow Pit areas. Some
sites could req. ive ero-
sion control measures
during closure.

Loss of habitat of up to
400 acres, or 0.2 percent
of total SRP natural area.

No significant i.P.cts

No impacts.

Construction of retrievable
storage sites would requi re
cle. ri”q and development of
land. No contaminant-related
impacts expected.

Minor impacts to terrestrial
ecosystems could result from
liquid releases to onsite
streams through direct
discharge.

Same

Same

Increased liquid, releases
through direct discharge
could have minor impacts on
existing habitat and
w.tla”ds,

Combination modifica-
tions would require
clearing and development
of land, No co”taminant-
related impacts expected,
due to ze~o release or
&LARA deslg. features.

No significant impacts.

Same

Same

No significant impacts.

No impacts.

Footnotes on last page of table.



Table 2-12. Comparison of Alternative Waste Management Strategies (continued)

Impact No action
COmbinati.n

Dedication Elimination (pref~rred alternative)

NDF

DBPW

Arch. eologi cal and EWS
historic sites

NOf

Socioeconomic. EMS

ND F

DBPU

N
& Noise EuS

.
ND F

DBPW

Ac~~~ents/occupatio.al EwS

NDF

No impacts.

No impacts.

No ,mpact5.

No impacts.

No significant impacts.

No impacts.

No impacts.

No impacts.

No significant impacts.

No significant :mPaCt..

No signif<ca”t impacts.

Waste transport disposal at
.“permit ted and storage
sites includes risks of
fires, spills, leaks, and
exposure of onsite workers.

Waste transport to storage
facilities i“cl.des risks of
fires, spills, leaks, and
exposure of onsite facility
workers.

No impacts.

No impacts,

No impacts expected from
remedial and clos. ve
action.

One candidate site would
req.ire addi tional
archaeological survey.

No significant impacts.

No impac t.,

No impacts.

No impacts.

No significant impacts.

No significant impacts.

No significant i.P.cts.

Accidents are related to
transportation of back-
fi11 and capping mate-
rials for closure
modifications. No
wastes would be trans–
ported.

Accidents i“vol. ing
spills, leaks, and fires
could occur during
handling.

No impacts.

No impacts.

Same.

Same.

No significant impacts.

No impacts.

No impacts.

No imPacts.

No significant impacts.

No signific.”t impacts.

No significant impacts.

Waste removal and transport
to ret~ievable storage sites
by vehicle includes risks of
fires, spills, leaks, and
exposure of o“site workers.
Significant worker exposures
possible,

High-integrity containers,
spill recovery, a“d other
secure probi sions would
reduce impacts from
accidents.

No impacts,

No impacts.

Same.

Same.

No significant impacts.

No impact..

No impacts.

No impacts.

No. signific&nt impacts,

No significant impacts.

No significant impacts.

Waste removal and
transport to storage and
disposal sites by
vehicle includes risks
of fires, spills, leaks,
and exposure of onsite
workers.

same

Footnotes on last page of table
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Table 2-12, Cmnpari son of Alternative Haste Management Strategies (continued] TE

Impact No .CtiO.
Combination

Dedication Flimi”ation (preferred alter.atl.e)

DBPW No significant occ.patio”al Same. Same.
risks.

‘EMS = existing waste sites.
bNDF . “e. disposal /.torage facilities.
CDBPW , disassembl y-basin purge water.
“No operating costs for existing waste sites: the only costs would be for .ainten. ”ce and mo.ltor, ”g.
‘All . ESW + NOF + DBPw.
‘Life cycle costs for detritiatio” are $187 mi! lion (3 reactors for 20 years of operation/26 year study period)
‘Life cycle costs for evaporate oriare $31 mill, on (3 reactors for 20 years, of operation)
“The higher cost range of the Combination strategy relative to the Deal,cat>o. strategy is largely due to the moderator
for disassembly-basin purge water and to the removal and disposal of wastes at selected existing waste s]tes under the

detritiatio” alternative
Combi nation strategy.
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Table 2-13. Comparison of Project-Specific Actions – NeM Disposal Facilities TE

No action Action

No new disposal facilities Above-ground or below- Retrievable storage Above-ground or below-

Impact
ground disposal ground disposal and

retrievable storage

Prel iminary capital
cost (million $)

Estimated 20-year
operating cost
(million $)

closure
(million $)

Postclos. re maintenance
w and monitoring
& (m,llio. $)
0

Site dedication

Grou.dwater

$15

$86, plus cost of cle3nup
and damages from accidents.

Cost of waste management
eventual IY required.

Indefinite, period of waste
storage; s,te dedication
would be required as long as
wastes remained in the
storage facility or if site
were to become co”tami nated
by accidental release.

Wide range of short-tern!
impacts possible.

$112-619, PIUS Cost of
pretreatment.

$51-258

$19-31

$27-81

Site dedication would
require up to 40D acres,
plus buffer zones around
the facilities. These
area. are D.2 percent
of total $RP natural
area.

New abovegro.nd and
belowgro. nd disposal
facilities would be
designed to meet
applicable EPA or DOE
standards o. guidelines
(essentially zero,
,,1,,s. or ALARA) No

$720-3,578, plus cost
of pretreatment.

$370-2,398

Cost of retrieval ,
and disposal after

t,eatme”t,
stovage.

Site dedication not
req. ired, Sites used for
storage would be returned to
a natural conditionor
reclaimed for other
fionrestric ted uses.

Retrievable storage
facilities would be designed
“ith zero release or ALARA
features to detect and
contain spills a.d leaks.
No adverse grou”dwater
e?fects exoec ted,

$16 D-658, PIUS cost of
pretreatment.

$73-273

$37-48 PIUS Cost Of
treatment and disposal
after storage. TC

$52-67
I

Disposal facilities
would be dedicated for
waste management
purposes. Up to 400
acres, pi”, buffer
zones, would be
required, Sites for the
retrieval storage
portion ava]l able for
other use after wastes
are removed to permanent
facilities.

All “ew disposal and
storage facilities would
be designed far
essentially zero or
ALARA releases. No
adverse gro. ndwater
effects expected.

adverse gro. ndwaier
effects expected.



Table 2-13. Comparison of Project-Specific Actions - New Disposal Faci 1ities (continued) TE

Noaction Action

NO new disposal faciIities Above-ground or below- Retrievable storage Aboveg.o.nd or below-
gro.nd disposal

Impact
ground disposal and
retrievable storage

Aquatic ecology

N
&

+

Terrestrial ecology

Surface water Surface streams could be
affected by accidental
releases of stored wastes.

Heal th effects Health effects would res”l t
from accidental releases of
hazardous chemicals or
radionucl ides from stored
wastes. Level of risk has
wide rage.

A range of short-term
aquatic impacts possible
under the accidental release
scenarios,

A range of short-term
terrestrial impacts possible
ass.mi ng accidental releases
of present and future wastes
stored.

Habitats/wetlands

Endangered species

Archaeological and
historic sites

Socioeconomiccs

Noise

Accidental releases of
hazardous chemicals and
radion.elides could have
short-term impacts On
wetlands and habitat.

No impacts.

No impacts.

No impacts.

No significant impacts.

No significant impacts
expected.

The essentially zero or
ALARA release design
would prevent radio-
n.elide and hazardous
chemical health effects,

No impacts expected.

New belowgro.nd and
abovegro.nd disposal
facilities would require
clearing and development
of land, No contami”a”t-
related impacts expected.

Loss of habitat of up to
400 acres, or 0.2 percent
of t.tal SRP “at. ral area.

No impacts,

One candidate site would
require additional
archaeological survey.

No impacts.

No significant impacts

Same. Same.

Same. Same.

No impacts expected. No impacts expected

Construction of retrievable
storage sites would require
clearing and development of
land. No contaminant-related
impacts expected.

Same

No impacts.

Same.

No impacts.

No significant impacts

Combination modifica-
tions would require
clearing and development
of land, No contaminant-
related impactsexpected,
due to zero release or
ALARA design feat. res.

Same,

No impacts.

Same.

No impacts.

No significant i“pact.



Table 2-13. Comparison of Project-Specific Actions - New Disposal Facilities (continued)
TE

No action Action

No “ew disposal facilities Abovegro. nd o. below- Retrievable storage Abovegro.nd or below-

gr...d disp.s.1 9r...d disp. s.1 a.d
Impact retrievablee storage

Accident ./occ. pational Waste transport to storage Accidents involving High-integrity containers, Same
risks facilities includes risks of sp, lls, leaks, and fires sp, ll recovery, and other

fires, spills, leaks, and could occur dur, ng secure provisions would
exposure of o“site facility ha.dli”g, reduce impacts from
workers. acc, dents.

1



Table 2-14, Comparison of Project-Specific Actions - Discharge of Disassenlbly-Basin Purge Water
TE

No action Action

Continued discharge to
seepage basins

Impact

Continued discharge to Direct discharge to o“site Continued discharge to
seepage basins streams or evaporation seepage basins and study

of other mitigation
measures

Preliminary capital $0
c.st (million $)

Estimated a“n.al $0
operating cost
increases (million $)

$0 $0-Directdischarge
$7,5 Evaporation

$0 $0-Di.ect discharge
$18-Evapovat ion
See Table 2-12

Site dedication Seepage and containment Same. Site dedication not needed;
basins would be dedicated as seepage basins for discharge

N
needed wo.ld eventually be

& elimit,ated under either
modification. Closure and

m remedial actions, as
required, would ret.r” thexe
areas to public use after
the 100-year control period.

Grou”dwater

Surface water

Health effects

Existing discharge to Same.
gro..dwate? and effects
would continue.

Existing surface water Same.
effects from gro. ndwater
outcrops at onsite streams
would co”tin. e.

No significant health Same.
effects from continued
discharge to seepage basins.

$125-Moderator
detriti ation (4 reactors)
$0-Seepage basin
discharge

$124-Moderator detrit ia-
tion (4 reactors)
See Table 2-12
$0-Seepage basin
discharge

Seepage and containment
basins would be
dedicated as needed.

Either direct discharge to Existing discharges to
on. ite streams o. eva.or.tie” oro. ndwater and effects
would eliminate added’ impact
on gro. ”dw. ter,

The direct discharge
.Iter”ative would increase
surface-water tritium
concentrations due to loss
of decay period; the
evaporation alternative
would decrease surface-water
triti.m co.centratlons.

Health effects not expected
to change significantly.

~o.ld co”tin. e or, with
detriti ation, be reduced
by about a factor of 2
on the average over the
26-year study peviod
(1987-2012).

Existing surface water
effects from groundwater
outcrops at onsite
streams would conti”. e.

No significant health
effects from continued
discharge to seepage
basins.

rc
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Table 2-14. Comparison of Project-Specific Aptio.s - Discharge of Disassembly-Basin Purge Water (continued)

No action Acti.”

Continued discharge to [o”ti”.ed discharge to Direct discharge to onsite Continued discharge to
seepage basins seepage basins streams or evaporation seepage basins a“d study

Impact
of other mitigation
measures

Aquatic ecology

Terrestrial ecology

Habi tats/wetland%

Endangered species

Archaeological a“d
historic sites

Socioeconomic

Noise

Accidents/occupational
risks

Minor aquatic impacts would
co”tin. e under continued
discharge to seepage basins

No significant impacts.

No significant impacts.

No impacts,

No significant impacts

N. impacts.

No significant impacts.

NO significant occupational
risks.

Same.

No significant impacts.

No significant impacts.

No impacts.

No sig”ifica”t impacts.

No impacts.

No significant impacts.

Same.

No significant impacts, Minor aquatic impacts
wouldcontinueunder
continued or reduced
disch arae to seeoaae
basin s.-

Minor impacts to terrestrial NO sig”ifica”t
ecosystems could result from
liquid releases to o“site
streams through direct
discharge,

Increased liquid .e)eases No sig”ifica”t
through direct discharge
could have minor impacts on
existing habitat and
wetlands.

No imPacts. No impacts,

No sig”ifica”t impacts, No significant

No i,”pacts, No impacts.

No significant impacts. No significant

Same. Same.

impacts.

impacts.

impacts,

impacts.



CHAPTER 3

AFFECTED ENVIRO~ENT

This chapter describes the existing environment of
(SRP) and the nearbv region that would be affected

the Savannah River Plant
by the following modifi-

cations considered ~n this environmental impact atateme;t (EIS):

● Implementation of remedial and closure actions at hazardous, low-level
radioactive,and mixed waste sites.

● Establishment of new onsite disposal facilities for hazardous, 10 W-

level radioactive, and mixed wastes.

● Potential changea in the discharge of diaassembly-basin purge water
from C-, K-, and P-Reactors to seepage basins.

3.1 GEOGRAPHY

3.1.1 LOCATION

The Savannah Ri~er Plant ia located in southwestern South Carolina and occu-
pies an almost circular area of approximately 780 squsre kilometers (192,700
acres). Figure 3-1 shows the SRP location in relation to major population
centers in South Carolina and Georgia. The major physiographic feature is the
Savannah River, which forms the southwestern boundary of the Plant and ia also
the South Carolina-Georgia border. The Plant occupies parta of three South
Carolina counties (Aiken, Barnwell, and Allendale).

3.1.2 SITE DESCRIPTION AND LAND USE

The U.S. Government established the SRP area in the 1950s for the production
of nuclear materials for national defense. The.Plant is a controlled area
with limited public access. The facilities, which can be characterized as
heavy industry, occupy less than 5 percent of the SRP area.

Figure 3-2 shows the locations of major SRP facilities. P-, K-, arid
L-Reactors are operating; R-Reactor is in standby status; and C-Reactor is in
an extended shutdown. The facilities for fabricating fuel and the target
elements to be irradiated in SRP reactors are in M-Area. Two chemical-
separations areas (F and H) process irradiated mxterials. One centrally
located site, the Burial Ground, is used to dispose of solid low–level radio-
active and mixed wastes; it occupies approximately 200 acres between F- and
H-Areas. The Savannah River Laboratory (SRL), adjacent to A-Area, is a
process-development laboratory that supports production operations. Other
facilities include a heavy-water extraction and recovery plant (D-Area) in
standby condition since 1982; production-design test facilities (cm-m
Area); central “shops(CS-Area) for support; administration areas (A-Area); and
a Heavy Water Control Test Facility (U–Area).

IZIaddition, the U.S. Department of Energy (DOE) is constructing two facili-
ties near the chemical-separations areaa. The Defense Waste Processing Facil-
ity (DWPF) will immobilize high-level radioactive waste into a solid,
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nonteachable bOrOsilicate glass waste fOrm. The Naval Reactor Fuel Material

Facility (m) will prOduce nuclear fuel fOr the U.S. Naw.

Present and previous Land use characteristic of the SRP are described in
Dukes, 1984.

3.1.3 SOCIOECONOMIC AND COMMUNITY CHARACTERISTICS

DOE produced a comprehensive description of socioeconomic and community char-
acteristics for the area around the Savannah River Plant in 1981 (ORNL, 1981)
and in 1984 (DOE, 1984a). Additional information on the topics presented in
this section can be found in the updated report.

3.1.3.1 Study Area

Approximately 97 percent of SRP employees reside in a 13-county area around
the Plant, 9 in South Carolina and 4 in Georgia. “Theoperating and construc-
tion force on the Plant has averaged 7500, ranging from a low of 6000 in the

TC ] 1960s to about 15,600 in September 1987. About 97 percent of this total are
employed by E. 1. du Pent de Nemours and Company and its subcontractors; the
remsinder are employed by the U.S. Department of Energy, the University of
Georgia, the U.S. Forest Service, and Wackenhut Services, Inc.

Aiken County, the City of Aiken, and the small tons immediately around the

TC SRP site have felt the greatest impact of the Savannah River Plant. SRP
workers and families comprise roughly one-half of the City of Aiken’s nearly
18,000 population (1986) and account in large measure for the high median
fami1y incomes in Aiken County.

The greatest percentage of employees reside in the six-county area of Aiken,
Allendale, Eamberg, and Barnwell Counties in South Carolina, and Colmbia and
Richmond Counties in Georgia. Together, these six counties house approxi-
mately 89 percent of the total SRP work force. DOE chose these six counties
as the study area for the assessment of potential socioeconomic and community
effects of the proposed waste management alternatives because the percentage
of employees residing in them has remained essentially the same since the
early 1960s.

3.1.3.2 Demography

Table 3-1 lists the 1980 populations in the study area for counties and places
of more than 1000 persons. The largest cities in the study area are Augusta,
Georgia, and Aiken, North Augusta, and Barnwell, South Carolina. Of the 31
incorporated communities in the study area, 16 have populations under 1000
persons, and 11 have populations between 1000 and 5000 persons. Aiken,
Columbia, and Richmond Counties, which comprise the Augusta Standard Metropol-
itan Statistical Area (SMSA), have” a total population of about 327,400;
however, most of this population resides outside cities or towns. About two-
thirds of the total ~ix-cOuntY population reside in rural or unincorporated
areas.

In 1980, the eati~ted population in the 80-kilometer area around the Savannah
River Plant was approximately 563,300 persons. The estimated population for
the year 2000 in this area is 852,000 persons. This estimate waa calculated
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Table 3-1. 1980 Population for Counties and
Places of 1000 Persons or Morea

1980
Location population

Aiken County, South Carolina 105,625
City of Aiken ‘14,978
Town of Jackson 1,771
City of North Augusta 13,593
City of New Ellenton 2,628

Allendale County, South Carolina 10,700
Town of Allendale 4,400
Town of Fairfax 2,154

Bamberg County, South Carolina 18,118
Town of Bamberg 3,672
City of Denmark 4,434

Barnwell County, South Carolina 19,868
City of Barnwell 5,572
Town of Blackville 2,840
Town of Williston 3,173

Columbia County, Georgia 40,118
City of Grovetown 3,384
City of Harlem 1,485

Richmond County, Georgia 181,629
City of Augusta 47,532
Town of Hephzibah 1,452

Study area total 376,058

aAdapted from Bureau of the Census, 1982a,b.

using the 1970-to-1980 growth rate of each county in the 80-kilometer area and
assuming the asme growth rates would continue in the future. For counties
that experienced a negative population growth rate between 1970 and 1980, the
calculation assumed that continued population decline would not occur. This
total county population estin!atefor the year 2000 ia approximately 12 percent
higher than the estimates prepared by the States, based on a comparison with
projectiona prepared by Georgia and South Carolina (ORNL, 1981).

3.1.3.3 Land Use

III the study area near SRP, less than 8 percent of the existing land use is
devoted to urban and built-up uses. Most such uses are in and around the
Cities of Augusta and Aiken. Agriculture accounts for about 21 percent of
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total land use; forests, wetlands, water bodies, and unclassified lands that
are predominantly rural account for about 70 percent.

The projected future land uses Of the study area are similar to existing land-
use patterns. Developed urban land is projected to increase by 2 percent in
the next 20 years. The largest percentage of this growth is expected to occur
in Aiken and ColursbiaCounties as a result of the expansion of the Augusta
metropolitan area (ORNL, 1981).

3.1.3.4 Public Services and Facilities

The study area has nine public school systems. Each county has a county-wide
school district except Bamberg, which has two districts, and Barnwell, which
has three. In 1982, these districts could accommodate an estimated 3642 new
students.

Of the 120 public water systems in the study area, 30 county and municipal
systems serve about 75 percent of the population. The other 90 systems are
generally smaller and serve individual subdivisions, mobile home parks, or
connnercialand industrial enterprises. All but four of the municipal and
county water systems - the Cities of Aiken, Augusta, and North Augusta, and
Colwhia County - obtain their water from deep wells. Aiken obtains some of
its water from Shaws Creek and Shiloh Springs, while Colmbia County and the
Cities of Augusta and North Augusta obtain water from the Savannah River
upstream of SRP. Restrictions in system capabilities for municipal and county
water systems that use groundwater as their supply are due primarily to stor-
age and treatment capacity rather than availability of groundwat@r.

Most municipal and county waatewater-treatment aystema have the capacity to
treat additional sewage. Some rural municipalities in Allendale, Bamberg, and
Columbia Counties and the City of Augusta in Richmond County have experienced
problems in treatment-plant capacities. Programs to upgrade facilities are
under way or planned in most of these ~reaa.

3.1.3.5 Housing

Since 1970, the largest increases in the number of housing units have occurred
in Colmbia, Ric~Ond, and Aiken Counties. Columbia County has grown the
faatest, more than doubling its number of housing units. Between 1970 and
1980, Aiken and Richmond Counties both experienced about a 36-percent increase
in the number of housing units. In Aiken County, one-fourth of this increaae
resulted from the high growth rate in the nwber of mobile homes.

The vacancy rate fOr oner-occupied hOasing units for the six-county area in
1980 was 2.3 percent. Individual county rates ranged from 3.6 percent in
Columbia County to O.8 percent in Barnwell County. Vacancy rates for rental
units in 1980 =a~ged frOm 14,8 percent in Colmbia County to 7.1 percent in
Bamberg County; the rate in 1980 for the study area was 10.5 percent.

3.1.3.6 Economy

The results of the 1980 CenaUS of Population indicate, between 1970 and 1980,
a 35-percent increase in total employment, from 175,732 to 102,326,,in estab-
liabments with payrolls in the six-county area. Service sector employment
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increased at these establishments by 65 percent, mirroring a national trend
toward a service-based economy. Employment in manufacturing increased by 27
percent, adding more than 9000 employees. Most of the overall expansion in
the number of employment positions occurred in Richmond and Aiken Counties.

About 31 percent of the workforce in the six-county area in 1980 was employed
in the service sector, and 27 percent in the manufacturing sector. Retail
trade was the third largest category, accounting for 15 percent of the work–
force. The remaining 25 percent of the workforce was distributed among the
seven additional categories of employment reported by the Census. In 1980,
fewer than 2 percent of workers in tbe study area were employed in the cate-
gory of agriculture, forestry, and fishing, while nearly 4 percent were
employed in that category in 1970.

Employed residents of Richmond and Aiken Counties accounted for about 77 per-
cent of the study area’s employed population in 1980. The largest sectors of
employment for these counties were services and manufacturing. The three
counties with the smallest populations and workforce numbers (Allendale,
Bamherg, and Barnwell) are also more rural and had a higher proportion of
workers engaged in agriculture. In these three counties, however, agriculture
employs 11 percent or less of the workforce, while the service and manufactur-
ing sectors employ relatively large percentages of the workforce.

The study area’s per capita income level increased from 22 percent below the
national average in 1969 to 18 percent below in 1979. Of the six counties,
all but Richmond showed a gain in per capita income relative to the national
average during the 10-year period.

3.1.4 HISTORIC AND ARCHAEOLOGICAL RESOURCES

As of Februsry 1986,.76 sites in the six-county study area were listed in the
National Register of Historic Places. Richmond County had the largest number
of sites (27), most of which are in the City of Augusta. Thirty-five National
Register sites are in Aiken and Allendale Counties. The remaining 14 sites
are scattered throughout the remaining three-county area.

A recent effort undertaken for this environmental impact statement (EIS)
involved an intensive archaeological and historical survey of 82 waste sites,
which was conducted from October 1985 through Janusry 1986. This survey dis-
covered one prehistoric site (38BR584), represented by an isolated, Early
Archaic hafted biface from an area adjacent to the P-Area Burning/Rubble Pit.
Due to its limited extent and disturbed context, this site is not considered
to be potentially eligible for the National Register of Historic Places. DOE
has requested concurrence with its determination of “no effect” on any archae–
ological or historic resources resulting from activities associated with the
proposed closure of the 77 waste sites to the State Historic Preservation
Officer (Brooks, 1986). Concurrence of “no effect” was received by DOE on
October 6, 1986.

3.2 METEOROLOGY ANO CLIMATOLOGY

This section describes of
on data collected at the

the meteorology of the Savannah River Plant, based
SRP and at Bush Field, Augusta, Georgia (Du Pent,
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1980a, 1982a; Heel, 1983; Nom, 1985). Meteorological tapes for 1975 through

1979 from the onsite meteorological program provided additional data for this
“characterization.

3.2.1 REGIONAL CLIMATOLOGY

The SRP has a temperate climte, with mild wintera and long summers. The

region is subject to continental influences, but it is protected from the more
severe winters in the Tennessee Valley by the Blue Ridge MOuntains tO ‘he
north and northwest. The SRP and the surrounding area are characterized by
gently rolling hills with no unusual topographical features that would sig-
nificantly influence the general climate.

Winters are mild and, although cold weather usually lasta from late November
to late March, less than one-third of the days have a minimm temperature
below freezing.

3.2.2 LOCAL METEOROLOGY

3.2.2.1 Average Wind Speed and Direction

The average wind speed measured in Augusta from 1951 to 1981 was 3.0 meters
per second. The average recorded at a height of 10 meters on the WJBF-TV
tower near Beech Island’,about 15 kilometers northwest of the SRP, from 1976
to 1977, was 2.5 meters per second. Table 3-2 lists the average monthly wind
apeed for Augusta, Georgia, along with the prevailing wind direction for each
month. This table also lists the monthly and annual average wind speeds for
three levels of the television tower.

On an annual baais, the predominant wind direction is west-northwest to eaat–
southeast, with a secondary maximm of east-northeaat to west-southwest. In
general, seasonal transport is as follows: winter, northwest to southeast;
spring, west to east; aunsner,toward the southwest through north to northeast;
and autumn, toward the southwest and southeast. Because pollutant dispersion
depends on atmospheric stability, annual
tower for seven Pasquill-type stability
available (Heel, 1983).

3.2.2.2 Precipitation

The average annual rainfall at the SRP

wind roses are available for each SRP
classes; seasonal wind roses are also

from 1952 through 1982 waa about 122
centimete~s (Table 3-3). The average rainfall at Augu~ta’s Bush Field from
1951 to 1980 was about 112 centimeters (NOAA, 1985). The n!aximummonthly
precipitation was about 3,1.3 centimeters, recorded in August 1964. Hourly
observations in Augusta show that the intensity of rainfall is normally less
than 1

3.2.3

3.2.3.

3 centimeters per

SEVERE WEATHER

hour.

Extreme Winda

Tbe strongest winda in the SRp area occur in tornadoes, which can have wind
speeds as high aa 116 meters per secnnd. The next strongest surface winds
occur during hurricanes. During the history of the SRP, only Hurricane
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Table 3-2. Average Monthly Wind Speed for Bush Field,
Augusta, Georgia, 1951-1981, and WJBF–TV
Tower, 1976-1977”

Bush Field WJBF-TV
Tower elevation (m)

Mean speed Prevailing
Month (mlsec) direction 10 36 91

Jan. 3.2 w 3.0 4.5 6.1
Feb. 3.4 w 2.9 4.6 5.8
Mar. 3.6 w 3.3 4.5 5.9
kpr. 3.4 SE 2.8 4.2 5.4
May 2.9 SE 2.5 3.7 5.0
June 2.8 SE 2.4 4.0 4.8
July 2.6 SE 2.0 3.1 4.4
Aug. 2.5 SE 2.1 3.2 4.3
Sept. 2.5 NE 2.1 3.3 4.7
Oct. 2.6 Nw 2.4 h.1 5.6
Nov. 2.8 w 2.4 4.1 5.6
Dec. 3.0 Nw 2.7 4.4 6.3

Annual 3.0 SE 2.5 3.9 5.3

‘Source: DU Pent, 1983a.

Table 3-3. Precipitation at Savannah
River Plant, 1952-1982’

Monthly precipitation (cm)

Month Maximum Minimum Average

Jan.
Feb.
Mar.
Apr.
May
June
July
Aug.
Sept.
Oct.

Nov.

Dec.

25.5
20.2
27.8
20.8
27.7
27.7
29.2
31.3
22.1
27.6
16.4
24.3

2.3
2.b
3.8
1.4
3.4
3.9
2.3
2.6
1.4
0.0
0.5
1.2

10.7
11.2
13.0
9..1
10.6
11.2
12.5
11.8
10.2
6.2
6.2

~

Annual 122.2

“Source: Du Pent, 1983a.
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Gracie, in september 1959* had winds in excess of 3fImeters per second. Win-

ter storms with winds as high as 32 meters per secOnd have been recOrded Occa-
sionally (Du pOnt, 1982a). Thunderstorms can generate winds as high as 18

meters per secOnd and even strOflgergusts. The highest l-minute wind speed

recorded at Augusta between 1951 and 1984 was 28 meters Per secOnd. Table 3-4

lists the extreme wind speeds fOr 50- and 100–Year return periOds fOr three
locations about equally distant from the SRP (Simiu, Changery, and Filliben,
1979).

Table 3-4. Extreme Wind Speeds for SRP Area
(meters per second)’

Return period

Station 50-Year 100-Year

Greenville, S.C. 35 38
Macon, Ga. 30 31
Savannah, Ga. 35 39

“Adapted from Simiu, Changery, and Filliben, 1979.

3.2.3.2 Thunderstorms

There is an average of 5L thunderstorm days per year at the SRP. The summer
thunderstorms occur primarily during the late afternoon and evening; they may
be accompanied by strong winds, heavy precipitation, or, less frequently, hail
(NOAA, 1985). Summer thunderstorms are attributable primarily to convective
activity resulting from solar heating of the ground and radiational cooling of
cloud tops. Thunderstorm activity in tbe winter months is attributable mainly
to frontal activity.

3.2.3.3 Tornadoes

In the Southeastern United States, most tornadoes occur in early spring and
late summer, with more than 50 percent occurring from March through June. In
South Carolina, the greatest percentage of tornadoes occurs in April and May,
about 20 percent (Pepper and Schubert, 1978) in August and September. The
latter are spawned mainly by hurricanes. One or two tornadoes can be expected
in South Carolina during April and May, with one expected each in March, June,
July, August, and September (Purvis, 1977).

Weather Bureau recOrds show 278 tornad~es in Georgia over the period from 1916
to 1958 and 258 in South Carolina for the period from 1950 to 1980 (Table 3-5)
(Heel, 1983). The general direction of travel of confirmed tornado tracka in
Georgia and South Carolina is southwest to northeast.
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Table 3-5. Tornado Occurrence by Montha

Georgia (1916-1958) South Carolina (1950-1980)

Montn Number Percent Number Percent

Jan. 24 8.6 6 2.3
Feb. 23 8.3 I& 5.k
Mar. 49 17.6 26 10.1
Apr. 93 33.5 40 15.5
May 20 7.2 53 20.5
June 14 5.0 20 7.8
July 5 1.8 17 6.6
Aug. 10 3.6 25 9.7
Sept. 8 2.9 23 8.9
Oct. 2 0.7 8 3.1
Nov. 15 5.4 11 4.3
Dec. > 5.4 > 5.8

Total 278 258

‘Source: Heel, 1983.

Occasional tornadoes occur in the SRP area. Investigations of tornado damage
near the SRP in 1975 and 1976 indicated wind speeds varying from 45 to 78
meters per second (Du Pent, 1980b). The most recent occurrence of a tornado
striking the SRP was on April 23, 1983 (Garrett, 1983).

3.2.3.4 Hurricanes and High Winds

Thirty-eight damaging hurricanes have occurred in South Carolina during the
272 years of record (1700 to 1972); the average frequency was one storm every
7 years. These storms occurred predominantly during August and September. At
the SRP, 160 kilometers inland, hurricane wind speeds are significantly lower
than those observed along the coast. Winds of 34 meters per second were meas–
ured on the 61-meter towers only once during the history of the SRP, when Hur-
ricane Gracie passed to the north on September 29, 1959 (Du Pent, 1982b).

3.2.3.5 Precipitation Sxtremes

Heavy precipitation can occur in the SRP area in association with either
localized thunderstorms or hurricanes. The maximum 24-hour total was about
15.2 centimeters, which occurred during August 196L in association with Hurri-
cane CleO.
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3.2.4 ATMOSPHERIC DISPERSION

3.2.4.1 Atmospheric stability

The transport snd dispersion of airborne material are direct functions of air
movement. Transport direction and speed are governed by the general patterns
of airflow (and by the nature of the terrain), whereas the diffusion of air-
borne material is governed by smll-scale, random eddying of the atmosphere
(i.e., turbulence). Turbulence is indicated by atmospheric stability classi–
fication. The atmosphere in the SRP region is unstable approximately 25 per-
cent of the time, it is neutral 25 percent of the time, and it is stable about
50 percent of the time.

3.2.4.2 Air Quality

The States of South Carolina and Georgia have established air-quality-sampling
networks. The SRP operates an onsite sampling network. These networks moni-
tor suspended particulate, sulfur dioxide, and nitrogen dioxide. In 1984,
mbient concentrations of these pollutants near the SRP were below the local
air–quslity standards in effeet at that time (Du Pent, 1985a).

3.3 GEOLOGY AND SEISMOLOGY

This section describes the important geologic features in the region surround-
ing the SRP. These features include the regional geologic setting, seismol-

ogy, and geologic hazards. Appendix A contains more detailed information.

3.3.1 REGIONAL GEOLOGIC SETTING

3.3.1.1 Tectonic Provinces

The North American continent is divided tectonically into foldbelts of recent
or ancient deformation, and into platform areas where flat-lying or gently
tilted rocks lie on basements of earlier foldbelts (King, 1969). The South-
eastern United States contains two platform areas, the Cumberland Plateau
province and the Coastal plain province, and three foldbelts, the Blue Ridge
province, the Valley and Ridge province, and the Piedmont province
(Figure 3-3).

‘The SRP is located in the Aiken plateau physiographic division of the Upper
Atlantic Coastal plain province of South Carolina (Cooke, 1936;
1980a).

Du Pent,
The center of the plant is about 40 kilometers southeast of the Fall

Line (Davis, 1902) that separates the Atlantic Coastal Plain tectonic province
from the Piedmont tectonic province. Crystalline rocks of Precambrian and
Paleozoic age u~de~lie a ~aj~= pOrtiOn of the gently seaward-dipping Coaatal
Plain sediments of Cretaceus and younger age. Sediment-filled basins of
Triassic a“d Jurassic age (exact age is uncertain) occur within the crystal-
1ine basement throughout the coastal plain of Georgia and the Carolinas
(Du Pent, 1980a). One of these, the Dunbarton Triassic Basin, underlies parts
of the Plant (Marine and Siple, 1974; Du Pent, 1980a; Stephenson, Talwani, and
Rawlins, 1985).

3–12



3.3.1.2 Stratigraphy*

Coastal Plain sediments in South Carolina range in age from Cretaceus to
Quarternary; they form a seaward-dipping, thickening, mostly unconsolidated
wedge. Near the center of the Plant at H-Area, these sediments are approxi-
mately 280 meters thick (Siple, 1967). The base of the sedimentary wedge
rests on a Precambrian and Paleozoic crystalline basement, which is similar to
the metamorphic and igneous rocks of the Piedmont, and on the siltstone, clay-
stone, and conglomerates of the down-faulted Dunbarton Triassic Basin. Imme-
diately overlying the basement is the Middendorf/Black Creek (Tuscaloosa)
Formation (175 meters thick), which is of the Upper Cretaceus age, and which
is composed of water-bearing sands and gravels separated by prominent clay
units. Overlying the Middendorf/Black Creek is the Ellenton Formation, which
is about 18 meters thick and consists of sands and clays interbedded with
coarse sands and gravel. Four of the formations shown in Figure 3-3, tbe
Comgaree, McBean, Barnwell, and Hawthorn (formation terminology after Siple,
1967), comprise the Tertiary (Eocene and Miocene) sedimentary section, Which
is about 85 meters thick and consists predominantly of clays, sands, clayey
sands, and sandy marls. A calcareous zone in the lower portion of the McBean
Formation is associated with void spaces in locations south and east of Upper
Three Runs Creek (COE, 1952). The near-surface sands of the Barnwell and
Hawthorn Formations generally are loosely consolidated; they can contain thin,
sediment-filled fissures (elastic dikes) (Siple, 1967; DU pent, 1980a).
Quarternaryalluvium is found at the surface in floodplain areas and as terrace
deposits.

3.3.1.3 Geomorphology

The SRP is on the Aiken Plateau (Cooke, 1936), which slopes from an elevation
of approximately 200 meters at the Fall Line to an elevation of about 75
meters to the southeaat. The surface of the Aiken Plateau, which is highly
dissected, is characterized by broad, interfluvial areas and narrow, steep-
sided valleys. Becauae of SRP’s proximity to the Piedmont region, it has
somewhat more relief than the near-coastal areas, with onaite elevations rang-
ing from 27 to 128 meters above sea level. Relief on the Aiken Plateau is as
much as 90 meters locally (Siple, 1967).
drained although small,

The plateau is generally well-
poorly drained depressions occur; these depressions

are similar to Carolina bays.

The Aiken Plateau has several southwest-flowing tributaries to the Savannah
River. These streams commonly have asymmetrical valley cross-sections, with

*The accepted names for stratigraphic unita have evolved over the years as
additional information on the age of the units and their correlation with
similar units in other areas has surfaced. This is reflected in the different
names used by authors to identify subsurface units. The stratigraphic nomen-
clature used in this document is the same as the usage of the various authors
whose works have been referenced. Therefore, different portions of the text
might use different names for the same geOlogic units. Similarly, the same
name might be used for geologic units or portions of units that are otherwise
different. Figure 3-4 shows the correlation of tbe units used by the various
authors. The terminology used in this dOc~ent is largely that of Siple
(1967).
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the northwest slope gentler than the southeast slope. This is caused by
stream courses that generally parallel the strike of the Coastal Plain forma-
tions. Erosion by the water course results in gentle dip slopes on the north-
west, or updip, sides of the valleys. The land forms produced by these
geomorphic processes are gentle cuestas.

3.3.2 SEISMOLOGY AND GEOLOGIC HAZARDS

The down-faulted Dunbarton Triassic Basin, which underlies the Savannah River
Plant, contains several interbasinal faults. However, the sediments overlying
these faults show no evidence of basin movement since their deposition during
the Cretaceus Period (Siple, 1967; Marine, 1976; Du Pent, 1980a). Other
Triassic-Jurassic basins have been identified in the Coastal Plain tectonic
province of South Carolina and Georgia; these features can be associated with
the South Georgia Rift (Du Pent, 1980a; Popenoe and Zietz, 1977; Daniels,
Zietz, and Popenoe, 1983). The Piedmont, Blue Ridge, and Valley and Ridge
tectonic provinces, which are associated with Appalachian Mountain building,
are northwest of the Fall Line (Figure 3-3). Several fault systems occur in
and adjacent to the Piedmont and the Valley and Ridge tectonic provinces; the
closest is the Belair Fault Zone, about 40 kilometers from the Plant, which is
not capable of generating major earthquakes (Case, 1977). Surface mapping,
subsurface boring, and geophysical investigations at the Plant have not iden-
tified any faulting of the sedimentary strata that would affect SRP facilities.

Two major earthquakes have occurred within 300 kilometers of the Savannah
River Plant: the Charleston earthquake of 1886, which had an epicentral modi-
fied Mercalli intensity (MMI) of X, and which occurred about 145 kilometers
away; and the Union County, South Carolina, earthquake of 1913, which had an
epicentral shaking of MMI VII to VIII, and which occurred approximately 160
kilometers away (Langley and Marter, 1973). An estimated peak horizontal
shaking of 7 percent of gravity (0.07g) was calculated for the site during the
1886 earthquake (Du Pent, 1982c). DOE has published site intensities and
accelerations for other significant earthquakes (DOE, L984b).

On June 8, 1985, a minor earthquake with a local magnitude of 2.6 (maximum
intensity ~1 III) and a focal depth of 0.96 kilometer occurred at the Plant.
The epicenter was just to the west of C- and K-Areas. The acceleration pro-
duced by the earthquake was less than O.002g (Stephenson, Talwani, and
Rawlins, 1985). Appendix A contains a detailed discussion of earthquakes and
other geologic hazards.

3.& GROUNDWATER RESOURCES

This section discusses the groundwater resources at SRP in terms of the hydro-
stratigraphy and groundwater hydrology. Appendix A contains more detailed
discussions Of. groundwater resources. Appendix A describes relationships
between groundwater and surface water.

3.4.1 HYDROSTSATIGRAPHY

Three distinct hydrogeologic systems underlie the SRP: (1) the Coastal Plain
sediments, where groundwater exists in porous sands and clays; (2) the crys-
talline metamorphic rock beneath the Coastal Plain sediments, where

3-16



groundwater exists in small fractures in schist, gneiss, and quartzite; and
(3) the Dunbarton Basin within the crystalline metamorphic complex, where
groundwater exists in intergranular spaces in metamudstones and sandstones.
The latter two systems are relatively unimportant as groundwater sources near
the Plant. Figure 3-4 shows the lithology and water-bearing characteristics
of the hydrostratigraphic units underlying the SRP. Appendix A contains
additional detail.

In the central part of the SRP, the McBean Formation (formation terminology
after Siple, 1967; see Figure 3-4) is separated from the underlying Congaree
Formation by a layer known as the “green clay” (Figure 3-4). This layer,
which exhibits a low permeability, is continuous over most of the SRP and
thickens towards the
logically because it
Congaree Formations.
is discontinuous and
confining unit).

southeast. The green clay unit is significant hydrogeo-
supports a large head differential between the McBean and
North and west of Upper Three Runs Creek, the green clay
is effective only locally as an aquitard (hydrogeologic

In the central part of the SRP, the water table aquifer is separated from the
underlying confined aquifer by a thin layer known locally as the “tan clay”
(Figure 3-4). The tan clay is discontinuous in F- and H-Areas and, where
present in the vicinity of M–Area, is not an important hydrogeologic unit.

The lack of continuous aquitard units in the Barnwell, McBean, and Congaree
Formations north and west of Upper Three Runs Creek suggests that groundwater
in these three units is interconnected hydraulically. However, the clay at
the base of the Congaree and the upper clay layer of the Ellenton Formation
together form a confining unit that appears to be continuous under the entire
SRP. This confining layer provides what is believed to be an effective
barrier to downward migration into the sands of the Ellenton-Black Creek
(upper Cretaceus Sediments) aquifer.. HOwever, current data indicate that
volatile organic compounds are present in the Black Creek aquifer in the
A/M-Area, suggesting some leakage between the Congaree and the Black Creek.

The South Carolina Hazardous Waste Management Regulations (SCHWMR) and the
Resource Conservation and Recovery Act (RCRA) require that the hydrogeologic
zones that are most susceptible to impacts from waste management units be
determined. These zones have been defined as the unsaturated zone, the upper-
most aquifer, the principal confining unit, and the principal confined aquifer
(shallowest confined aquifer beneath the SRP). Figure 3–4 shows the relation-
ship of these zones to one another and the correlation of these zones with
other stratigraphic nomenclature. The following paragraphs smarize each
hydrogeologic zone. The formational terminology used in this discussion is
largely that of Geological Consulting Services (Geological Consulting
Services, 1986).

The unsaturated zone is a 10- to 45-meter-thick sandy unit containing clay
lenses. This zone is comprised of the Upland Unit and, in some areas of the
Plant, the Tobacco Road and Dry Branch Formations.

I
TC

F-16

j TC

The uppermost aquifer is a 35-meter-thick sandy unit composed of two zones.
The upper water-table zOne, composed pri~rily Of the clay-rich, fine-grained
sands of the McBean Formtion (in some areas of the Plant, areas of higher
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water table ) includes portions of the Dry Branch and Tobacco Road Formations.
The lower zone is composed of the coarse-grained Congaree Formation and tbe
upper sand and clay of the Ellenton Formation.

Based on an evaluation of hydraulic properties as well as head differences
between subsurface zones, the lower three units of the Ellenton Formation are
believed to form the principal confining zone beneath the Plant. These units
form a section approximately 15 meters thick, composed of two clay beds
(middle and lower Ellenton) and the lower Ellenton sand lenses. The sands in
these lenses are commonly coarse grained, but generally are supported by a
clay matrix that impedes fluid movement. The middle clay is generally a
dense, low-permeability clay that can be locally discontinuous or more
permeable. The lower clay, however, is an average of 3 meters thick (maximum
of 15 meters), is dense, has a low permeability, and is believed to be
continuous over the SRP area. Table 3-6 summarizes hydraulic conductivity of
the Ellenton Formtion.

The confined aquifer is a sandy zone averaging about 30 meters in thickness.
This zone is capped by the overlying Ellenton Formation confining unit. In
this text, the shallowest confined aquifer will be referred to as the Black
Creek aquifer. The aquifer beneath the Black Creek will be referred to as tbe
Middendorf aquifer (see Figure 3-4).

3.4.2 GRouwDwATER HYDROLOGY

Groundwater beneath the SRP generally occurs under confined (artesian) condi-
tions, meaning that the groundwater rises to a potentiometric level above the
top of the hydrogeologic unit. The water table in the vicinity of the central
portion of the SRP generally occurs in the Barnwell Formation at depths of 5
to 15 meters, whereas it occurs near A- and M-Areas at depths of 30 to 40
meters.

3.4.2.1 Hydrologic Properties

The flow of groundwater in the natural environment depends strongly on the
three-dimensional configuration of hydrogeologic units through which flow
takes place. The geometry, spatial relations, and interconnections of the
pore spaces determine the effective porosity (percentage of void space effec-
tively transmitting groundwater) and the hydraulic conductivity of the hydro-
geologic unit. These factors largely control groundwater flow through
geologic media. In fact, the velocity of groundwater flow is directly propor-
tional to the hydraulic conductivity and to the hydraulic gradient, and is
inversely proportional to effective porosity.

The Coastal Plain sediments beneath the SRP are heterogeneous and isotropic
with respect to the hydrologic properties controlling groundwater flow.

TE
One

of the most recognized properties, hydraulic conductivity, is typically 10 to
TC 100 times greater in the direction parallel to bedding than in the direction

perpendicular to bedding in sedimentary units like these (Freeze and Cherry,
1979). This results in significantly greater groundwater flow laterally
within hydrostratigraphic units than between units (see Tables A-4 and A-5).
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Table 3-6. Hydraulic Conductivity (cm/see) of the Ellenton Formationa‘0

Vertical conductivity Horizontal conductivity

Geologic
Unit Range Average Range Average

Middle Clay 2.2 x 10-’ - 1.4 x 10-’ 1.1 x 10-7 1.6 X 10”’ - 7.3 X 10-5 8.61 x 10-’

Lower Sand 3.5 x 10-’ - 3.9 ~ 10-4 4.4 x 10-5 1.1 X 10-8 - 2.6 ~ 10-4 9.39 x 10-5

Lower Clay 1.8 X 10-’ - 4.0 X 10-’ 1.9 x 10-’ 2.3 X 10-8 - 6.7 X 10-7 3.12 X 10”7

aSource: DOE, 1987.
bResults of laboratory analysis of industrial samplea. I F-17



3.4.2.2 Head Relationships

TC

The elevation of the free-standing groundwater above a sea-level datum is
referred to as the hydraulic head. The heads in the Ellenton and Middendorf/
Black Creek (Tuscaloosa) Formations are higher than those in the Congaree in
the central portion of the SRP, thus preventing the downward movement of water
from the Congaree to the Ellenton (see Figure A-5). These relationships are
general and might not be valid in the vicinity of production wells. Figures
3-5 and 3-6 show the approxims.tearea of upward head differential in 1982 and
1987.

Figures 3-5 and 3-6 describe the head difference between the water in the
Black Creek and Congaree Formations. The two maps show a change due to
improved data control (more measuring points) and to a lesser extent, show the
effects of pwnpage on and off the SRP. Had the data control available in 1987
been available in 1982, it ia quite likely the maps would have been very
similar.

The more recent data (Bledsoe, 1987) are more accurate. The earlier map was
based on limited data and was included in the draft EIS because it was the
best data available at the time of the publication of the draft EIS.

Parts of the Separations Areas, Burial Grounds, C-Area, and T~-Area, and the
D-Area powerhouse are in the area of upward head differential between the
groundwater in the Congaree and that in the Middendorf/Black Creek (Tusca-
loosa) Formation. However, A-, M-, K–, and P-Areas are in a region of down-
ward head differential (see Figure 3-6). Because of flow directions and head
relationships, the potential for offsite impacts on water quality in the Black
Creek aquifer is extremely small. The most important factor for offaite
impacts is the prevailing flow direction for water in the Black Creek toward
the Savannah River, not toward municipalities that border the Plant. The most
important factor for onsite impacts is a significant upward gradient between
the Congaree and the Upper Tuscaloosa over some of the SRP (Bledsoe, 1987).

Impacts on the Black Creek aquifer have been confirmed in only one monitoring
well cluster on the SRP. This cluster is in the western recharge area (A- and
M-Areas), where the clay barrier thins beneath an area where spillage from
rail cars and transfer facilities took place during the early days of SRP
operation. The migration of these constituents is being defined; their source
has been under remediation for nearly 2 years. Data analyzed to date do not
define any flow paths for these constituents toward offsite water users. The
area of final discharge of the groundwater originating from these sources is

These constituents would require about 150 years to reach
TC I it ~~~?D~~~b87). The pumpage of recovery wells (and SUPPlY wells for

process water) in A- and M-Areas increases this travel time.

F-18
I
Other impacts to Black Creek in the A/M-Area are suspected due to supposed
leaks along well casings.

Where the upward gradient exists between the Black Creek and the Congaree,
water is prevented from flowing into the Black Creek aquifer. An exception
occurs in areas where large volumes of water are pwped from the Black Creek;
in these areas, pumpage could reverse the upward gradient. The area most sus-
ceptible to these impacts is H-Area, where the head differential is relatively
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small and pumpage is great. A modeling study (Duffield, Buss, and Spalding,
1987) indicates that a maxinn,unhead differential (downward potential) of about
1.5 meters has developed in the eastern portion of H-Area (see Figure A-5).
Moderate pumpage from the Black Creek also occurs in U-Area, the Central Shops
Area, TNX-Area, the Classification Yard, and the U.S. Forest Service offices.
The potential for reversing the upward gradient that occurs naturally in these
areas is significantly leSS than that in H–Area. Any contaminants that would
be drawn into the Black Creek by this pumpage would flo” to the pumping well
and, therefore, would not impact offsite areas (Duffield, Bass, and Spalding,
1987).

3.4.2.3 Groundwater Flow

Groundwater moves from areaa of high potential energy (usually measured as
head) to areas of lower energy. Thus, flow is in the direction of decreasing
hydraulic gradient. In general, on the Coastal Plain, the gradient is seaward
from the higher areaa of the Aiken Plateau toward the shore. Of major signif-
icance is the modification of this general southeastward movement caused by
the incision of the Savannah River and its tributaries.

The groundwaters in the regions of the river and onsite streams are diverted
toward hydraulic head lows caused by natural discharge to the surface water.
Each stream dissects the hydrogeologic units differently; the smallest streams
become natural discharge points for groundwater in the Barnwell Formation, and
the Savannah River does the same for groundwater in the deeper formations.
Thus, discrete groundwater subunits are created, each with its own recharge
and discharge areas. Appendix A describes natural aquifer recharge and dis-
charge areas and water budgets at the SRP.

3.4.3 GROUNDWATER QUALITY

3.4.3.1 Regional Groundwater Quality

The water in the Coastal Plain sediments is generally of good quality, suit-
able for industrial and municipal use with minimal treatment. It is charac-
terized as soft, slightly acidic, and low in both dissolved and suspended
solids (Table 3-7).

3.4.3.2 Groundwater Monitoring Results

A substantial amount of groundwater monitoring data has been generated from
SRP monitoring wells over the past several years. Data from groundwater sam-
pling since 1982 were reported in the Technical Summary of Groundwater Quality
Protection Program at Savannah River Plant (Christensen and Gordon, 1983), the
SRP Environmental Reports for 1985 and 1986 (Zeigler. Lawrimore. and Heath.
1986; Zeigler, Heath, Taus, and Todd, 1987), an~ in the 26 environmenta~
information documents (EIDs) prepared for this EIS, referenced in Appendixes B
and F.

This section of the EIS characterizes the affected groundwater environment
(e.g., groundwater at the waste site monitoring wells based on the data
reported and compiled into a single summary .to provide a general understanding
of waste site groundwater quality related to applicable standards or criteria.

I
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Table 3-7. Average Chemical Analysis of Groundwater From Coastal Plain Formations
at the Savannah River Planta

Middendorf/Black Creek
Chemical properties/ Barnwe11 McBean Congaree (Tuscaloosa)
chemical constituent Formation Formation Formation Formation

pH (standard units) 5.6 6.5 6.3 5.4
Total dissolved solids 25.0 46.8 71.0 21.0
Specific conductance 27 57 130’ 30

(micromhos)
Calcium 2.9 8.2 19.6 0.6
Magnesium 0.2 2.5 0.3 2.1
Potassim 0.9 1.2 0.8 1.8
Sodium 2.3 4.2 1.5 4.0

m Iron 0.2 0.1 0.2
A

0.1
* Silicon 4.6 5.9 10.1 0.6

Aluminum 0.7 0.6 1.0 NMd
Manganese <0.1 <0.1 <0.1 0.5
Bicarbonate 12.7 31.0 57.4 4.3
Chlorine 3.5 2.8 3.4 0.7
Nitrate (as N) 3.1 0.1 0.1 0.1
Phosphate (as P) 0.1 0.3 0.1 0.2
Fluoride TRe (0.1 0.1 NM

“Adapted from Du Pent, 1983b. Formational terminology after Siple, 1967; see Figure 3-4.
‘Units are milligrams per liter (except PH and specific conductance).
‘Only one analysis.
‘NM - No measurement.
‘TR - Trace.



Groundwater is monitored at potentially hazardous and mixed waste sites.
Parameters analyzed at these sites include heavy metals, nutrients, pesti-
cides, organic solvents, and radiological parameters. Table 3-8 summarizes
the results of 39 groundwater-quality parameter measurements related to
applicable standards or criteria. For example, 672 tests for silver were
reported, none of which exceeded the National Interim Primary Drinking Water
Standard of 50 micrograms per liter. Table 3-8 lists the number of values
exceeding a standard or criterion (if any) and the number of values not
exceeding the standard. In addition, this table lists the maximum value
reported for comparison with the standard.

The summary indicates that many groundwater constituents analyzed do not
exceed the applicable standard or criterion. On the other hand, several con–
stituents are shown to exceed groundwater standards or criteria at one or more
waste site well Iocatio”s On the SRp.

Exceedance of a standard or criterion does not always indicate contamination
from a waste disposal site or operation. Certain constituents can occur natu-
rally at concentrations that exceed standards. Also, contamination associated
with a particular site can occur in the wells of another site located hydrau-
lically downgradient. A site-specific evaluation of the data using compari-
sons of upgradient versus downgradient wells is necessary to determine the
constituent contributions of a waste site. Such comparisons are described in
detail (in the 26 waste site EIDs and in Looney et al., 1987) for the purposes
of selecting waste site modeling parameters and comparing appropriate alt@rna- 1

TC

tive actions for specific waste sites.

In addition, exceedance of a standard or criterion does not auton!atically
indicate a risk to human health or the environment. For example, the standard
for iron of 300 micrograms per liter is a secondary drinking-water standard
established for aesthetic purposes and is not health-related. Thus, the ori-
gin of the standard or criterion listed is important.

Finally, the results of groundwater monitoring to date are considered prelimi-
nary because of indications that some earlier results (1982-1984) might have
been questionable. In 1984, improvements were made in the procedures for
obtaining and preserving samples. Where manual bailing had been used, pumps
now ensure adequate flushing of the wells before a sample is taken; also, C-50
samples for dissolved metal analyses are filtered to remove suspended solids
before preservatives are added (EPA, 1984). In addition, wells constructed of
galvanized casings were removed from service and replaced with wells con-
structed of PVC plastic. These problems (now corrected) are thought to have
been responsible for excessively high concentrations of several metals,
including zinc, cadmium, lead, and iron, in earlier samples (Zeigler,
Lawrimore, and Heath, 1986).

Table 3–9 sunnnarizesrecent groundwater monitoring data for radiological con-
stituents for the SRP; it provides the total number of samples reported and
the maximum and minim~ values for 12 radiological parameters.
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Table 3-8. Summary of SRP Groundwater Monitoring Dataa

Standard or Values Values Values not Maximw
Parameter Units criterion (S/C) reported exceeding S/C exceeding S/C value

pH-acid
pH-alkaline
Silver
Arsenic
Barium
Beryllium
Cadmiumf
Chromium
Copper
Ironr
Mercury

y Manganese
g Lead’

Selenium
ZincF
Chloride
Fluoride
Nitrate-N
Sulfate
Hydrogen sulfide
Cyanide
Phenol
TOH
Endrin
Lindane
Methoxyclor
Toxaphene
2,4-D

unita
units
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mglL
mglL
mg/L
mg/L
mg/L
mg/L
mglL
mg/L
mg/L
mg/L
mg/L
mg/L
mglL
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L

6.5b
8.5b
0.05’
0.05’
1’
0.011’
0.010’
0.050’
lb
0.3”
0.002’
0.05’
o.05e
O.O1=
5“

250n
1.4’
10’

LOOK
0.002’
0.20”
3.5’
0.0007J
0.0002’
0.004’
O.lc
0.005’
0.1’

1018
1018
672
654
597
568
704
874
527
750
817
714
781
653
616
835
680
734
752
465
200
631
846
580
580
580
580
592

955
23
0
0
L
29
84
51
0

302
54
218
115
2

32
0
1

127
1
1
0
0

706
0
1
0
0
b

63
995
672
654
593
539
620
823
527
448
763
496
666
651
584
835
679
607
751
464
200
631
140
580
579
580
580
588

2.3
12.5
(d)
(d)
2.3

I
Tc

0.31
0.15

(:j3 ‘c
280
3.1
91.
4.9 TC
.054

50.
(d)
2

370
765
~:jo

(d)
94.
(d)
o.o1 Tc
(d)
(d)
0.74

Footnotes on last page of table.



Table 3-8. Summary of SRP Groundwater Monitoring Dataa (continued)

Standard or Values Values Values not ~ximum
Parameter Units criterion (S/C) reported exceeding SIC exceeding SIC value

2,4,5-TP mg/L 0.01’ 592 0 592 (d)
1,1–dicbloroethane mg/L 4.05’ 24 0 24
1,1,1-trichloroethane

(d)
mg/L 0.2’ 359 4 355 0.26

Tetrachloromethane mg/L 0.005’ 150 6 144 0.14
1,1-dichloroethylene mg/L 0.007’ L4 1 43 0.01
Trans 1,2-dichloroethylene mg/L 0.27m 35 0 35 (d)
Trichloroethylene mg/L 0.005’ 417 187 230 161
Tetrachloroethylene mg/L 0.0007” 411 146 265 269
Gross alpha pCi/L 15’ 769 104 665 11,500
Gross beta PCi/L 0.2° 704 476 228 21,000
Radium pCi/L 5’ 618 88 530 128

Y
2 ‘Data compiled from 26 existing waste site Environmental Information Documents, which reported analytical

results for ssmples taken from 1982 to third quarter 1985.
bNational Secondary Drinking Water Regulations (40 CFR 143).
‘National Interim Primary Drinking Water Regulations (40 CFR 141).
‘All values reported below standard or criterion.
‘EPA, 1976. (Maximum concentrations for protection of freshwater aquatic life.)
‘Results of metals analyses performed between 1982 and 1984 might be inaccurate because of problems with
well construction and sampling protocol. Actual groundwater concentration levels of these metals were prob-
ably somewhat less.
’50 FR 46958.
“EPA, 1976. (Maximum concentration for protection of freshwater aquatic life; detection limit of analysis
procedure was 3 milligrams per liter.)
‘EPA, 1986a.
‘No standard or criterion available, conservatively set at standard for tetrachloroethylene (see footnote k
below).
‘EPA, 1986b, 1987 (52 FR 25690).
’50 FR 48949 (detection limit of analysis procedure was 0.008 milligram Per liter).
‘EPA, 1981.
’50 FR 48950 (detection limit of analysis procedure was 0.001 milligram per liter).
‘No standard or criterion available, set for comparative purposes at the detection limit of O.2 picocuries
per liter.

TC

I
TC

TC



Table 3-9. SRP Groundwater Monitoring Data - Radiological Constituentsa

Number of
Parameter Units samples Maximum Minimum

Alphab pCi/L 1,539 360 <DLC
Nonvolatile beta pCi/L 1,539 24,000 <DLC
Tritiumd pCi/mL 1,379 7,000,000
Cerium-144

<DLC
pCi/mL 42 0.18

Cesium-13L
{DLC

pCi/mL 42 0.07
Cesiu3n-137

<DLC
pCi/mL 42 0.02 <DLC

Chromim-51 pCi/mL 42 2.4 <DLC
Cobalt-60 PCi/mL k2 0.25 <DLC
Ruthenium-103 pCi/mL 42 0.10 <DLC
Rutheniurn-106 pCi/mL k2 0.22 <DLC
Antimony-125 pCi/mL 42 0.01 <DLC
Strontim–89, -90 pCi/mL 31 140 <DLC

“Data compiled from Zeigler, Lawrimore, and Heath, 1986.
bThe National Interim Primary Drinking Water Standard for .gross alpha ia
15 picocuries per liter (LO CFR 141).
‘Detection limits.
6The National Interim Primary Drinking Water Standard for tritium is
20,000 picocuries per liter (40 CFR 141).

3.&.4 GROUNDWATER USE

3.f+.4.l Important Aquifers

AS noted in Section 3.L.1, aubsurfa~e waters in the vicinity Of the SRp
include six major hydrostratigraphic units. The geohydrologic characteristics
of these units, their areal configurations, and their recharge/discharge rela-
tionships control the vertical and horizontal movement of groundwater at the
SRP (see Appendix A).

At present, the SRP does not withdraw groundwater from the crystalline, meta-
sediment baaement rocks and overlying saprolite. The Middendorf/Black Creek
(Cretaceus Sediments) hydrostratigraphic unit, which is 170 to 250 meters
thick at the SRP, is the most important regional aquifer in the vicinity of
the SRP. At the SRP, tbe Middendorf/Black Creek consists of two aquifers
separated by a clay layer or aquitard, which impedes movement of groundwater
between the two aquifers. The lower aquifer (Middendorf) consists of about 90
meters of medim to coarse sand; the overlying aquifer (Black Creek) consists
Of about &5 meters of well_sOrted medi~-tO_~Oar~e sand. Beneath the SRP.
these two aquifers join OnlY by “ay of wells that withdraw water from both
permeable zones.

The upper Middendorf/Black Creek clay unit and the Ellenton clays form an
aquitard over mO~t of the SRp. In some areas, the Ellenton and the sands
aPPear to be connected hydrologically.
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The Congaree is another important local aquifer. Locally, only the
Middendorf/Black Creek exceeds the Congareers water-producing potential. The
Congaree‘S intermediate depth also makes it attractive for water wells. An
extensive clay layer at the base of this unit forms a confining bed that sepa-
rates the permeable sands of the Congaree hydrologically from the sands in the
underlying Ellenton and Middendorf/Black Creek units. The green clay (Figure
3-4), a marker bed at the top of the Congaree, exhibits very low hydraulic
conductivity; therefore, it is a significant aquitard, particularly south and
east of Upper Three Runs Creek. The SRP does not withdraw large quantities of
groundwater from the McBean, Barnwell-Hawthorn, or stream valley alluvium
deposits (formation terminology after Siple, 1967). The McBean, however,
becomes increasingly more important as an aquifer to the east of the SRP.

The water table is usually in the stream valley alluvium deposits and in the
Barnwe11. The McBean is usually under semiconfined conditions. In contrast,
groundwaters in the Congaree (to the south and east of Upper Three Runs Creek)
and the Middendorf/Black Creek are under confined conditions. Middendorf/
Black Creek water wells near the Savannah River (e.g., in D-Area) often flow
because the potentiometric level of the groundwater is greater than the eleva-
tion of the land surface.

3.4.4.2 Regional and Local Groundwater Use

The Middendorf/Black Creek (Tuscaloosa) aquifer, which becomes shallower as it

approaches the Fall Line, forms the base for most municipal and industrial
water supplies in Aiken County. In Allendale and Barnwell Counties, the
Middendorf/Black Creek exists at increasingly greater depths. Consequently,
the shallower Congaree and McBean aquifers (formation terminology after Siple,
1967), or their limestone equivalents, supply some municipal, industrial, and
agricultural users. The Barnwe11, McBean, and Congaree Formations are the
primary sources for domestic water supplies in the vicinity of the SRP.

DOE has identified 56 major municipal, industrial, and agricultural ground-
water users within 32 kilometers of the center of the SRP (Appendix A). The
total pumpage for these users is about 135,000 cubic meters per day.

Talatha community, the closest municipal user (about 11 kilometers from the
center of the SRP), uses about 480 cubic meters per day. The Town of Jackson,
about 16 kilometers from the center of the SRP, pumps about 1070 cubic meters
per day. Of the total municipal pumpage (52,605 cubic meters per day), the
Middendorf/Black Creek aquifer supplies about 3L,270 cubic meters; the remain-
der (about 18,335 cubic meters per day) comes from the McBean and the
COngaree. Total industrial/agricultural pumpage from the Middendorf/Black
Creek aquifer is about 71,940 cubic meters per day; this includes 38,550 cubic
meters per day drawn by the SRP.

In addition to the large users discussed above, the South Carolina Department
of Health and Environmental Control (SCDHEC) lists 25 small communities and
mobile home parks, L schools, and 11 small conunercialinterests as groundwater
users. Generally, shallow wells equipped with pumps with capacities of 54 to
325 cubic meters per day serve these and other miscellaneous users; thus, they
do not draw large quantities of water. The total estimsted withdrawal for
these 40 users is less than 2000 cubic meters per day (DOE, 1984b).
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A number of domestic wells near the SRP also draw from the shallow aquifers.
Two South Carolina state parks (Aiken State Park, with seven wells, and
Barnwell State Park, with two) are within a 32-kilometer radius of the Plant
(DOE, 1984b). Several shallow wells produce small quantities of water for SRP
guardhouses.

3.4.4.3 Relationship of Precipitation and Groundwater Use to Water Levels

Figure 3–7 shows hydrography of five Middendorf/Black Creek (Tuscaloosa) wells
and one Ellenton well. Five of these wells are on the sRP. The sixth,
AK-183, is 29 kilometers northwest of the center of the SRP in the
Middendorf/Black Creek outcrop area; pmpage in the vicinity of the SRP does

I
not influence this well. Winter (December, January, and February)

TE precipitation (plotted at the top of Figure 3-7) is the principal source of
groundwater recharge. Generally, high water levels occurred in the
Middendorf/Black Creek (Tuscaloosa) in 1974, but from then until 1982 these
levels declined. Winter precipitation declined from 1972 to 1981, which might
account partially for the declining wster levels shown by well AK-183; in
addition, since 1975 SRP pumping has increased by about 80 percent, from 14.9
to 26.8 cubic meters per minute. Because of higher winter precipitation in
1982 and 1983, grnundwater levels have increased.

TE
I
Figure 3-7 shows the total SRP pumping rate; the highest rates are toward the
bottom of the plot to facilitate their comparison to water levels in monitor-
ing wells. Calculations show that the decline in water levels at monitoring
wells P7A, P54, and P3A is related primarily to increased SRP groundwater
withdrawals (DOE, 1984b). The drawdowns at these wells reflect adjustments to

TC new pmping regimes rather than net depletion of the aquifer (Du Pent,
1983b). Water levels stabilize quickly (within LOO days) after pumping rates
change (Mayer et al., 1973).

Withdrawals from the Middendorf/Black Creek (Tuscaloosa) at SRp could reach

I

about 38 cubic meters per minute without diminishing potential water levels
TC from existing (1960) production wells (Siple, 1967). In addition, this

aquifer could produce more water with better-designed well fields. In 1960,
the SRP pumpage from the Middendorf/Black Creek was about 19 cubic meters per
minute (Siple, 1967); currently, the estimated SRP groundwater use is 27 cubic
meters per minute.

3.5 sURFACE-WATER RESOURCES

3.5.1 SURFACE-WATER SYSTEMS

The Savannah River is the principal surface-water system near the SRP. It
adjoins the Plant along its southwestern boundary. The total drainage area of
the river, 27,388 square kilometers, encompasses all or parts of 41 counties
in Georgia, South Carolina, and North Carolina. Over 77 percent of the drain-
age area is upriver of the SRP (Lower, 1985).

On the Plant, a swamp lies in the floodplain along the Savannah River for a
distance of about 16 kilometers; its average width is about 2.4 kilometers. A
small embankment or natural levee has built up along the north side of the
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river from sediments deposited during periods of f100ding. On the SRP side of
the levee, the ground slopes downward, is marshy, and contains large stands of

cYpreSS-tUPe10 forest and bottomland hardwoods.

The SRP is drained almost entirely by six streams : Upper Three Runs Creek,

Four Mile Creek, Beaver Dam Creek, Pen Branch, Steel Creek, and Lower Three
Runs Creek (Figure 3-2). These streams rise on the Aiken Plateau and descend
30 to 60 meters before discharging to the Savannah River.

3.5.2 SURFACE-WATER HYDROLOGY

Streamflow in the Savannah River is regulated by five large reservoirs upriver
of the SRP: Clarks Hill, Russell, Hartwell, Keowee, and Jocassee (DOE, 1984b;
Duke Power Company, 1977). The average annual flow has been stabilized by
these reservoirs to 288.8 cubic meters per second near Augusta (Bloxham, 1979)
and 295 cubic meters per second near the SRP (DOE, 1984b).

Natural discharge patterns in the Savannah River are cyclic: maximum river

TE
I
flows typically occur in the winter and spring and the lowest flows occur in
the summer and fall (Figure 3-8).

Since 1963, the U.S. Army Corps of Engineers has attempted to maintain a mini-
mum flow Of 178.4 cubic meters per second below the New Savannah River Bluff
Lock and Dam at Butler Creek (River Mile 187.4, near Augusta, Georgia) (COE,
1981). During the 18-year period from 1964 to 1981 (climatic years ending
March 31), the average of the 7-day low flow for each year measured at the New
Savannah River Bluff Lock and Dam was 181 cubic meters per second (Watts,
1982), or about 2.3 cubic meters per second less than at the SRP (Ellenton
Landing, River Mile 156.8).

3.5.3 SURFACE-WATER QUALITY

In the vicinity of the SRP, the Savannah River is classified as a Class B
stream under the State of South Carolina,s Water Classification Regulations.
Class B waters are broadly defined as suitable for secondary-contact recrea-
tion and as a source of drinking water after conventional treatment according
to approved regulatory regimes (SCDHEC, 1981).

The onsite streams have not heen classified by name. However, the regulations
provide that “in any case where streams are not otherwise classified and are
tributaries to a classified strem, they shall meet the quality standards of

the classified stream” (SCDHEC, 1981). Thus, OnSite streams at the SRP that
are tributaries to the Savannah River are considered to be Class B streams.
Routine analyses of SampIeS from On~ite stream locations since 1973 indicate
that SRP discharges have complied with ClaSS B water classification standards
except for those streams receiving thermal discharges where temperature and
occasionally dissolved oxygen standards are exceeded.

A two-year comprehensive COoling Water study “as initiated in JUly 1983 to
ascertain the effectS of thermal discharges on the Savannah River and onsite
stream water quality (Du Pent, 1985b). The discussions that follow provide a
‘~arY of the water quality of the Savannah River and six major onsite
streams.
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3.5.3.1 Savannah River

Historically, the Augusta, North Augusta, and Aiken COunty areas have prOvided
the major sOurces Of POllutiOn to the Savannah River in the area around the

SRP. The City of Augusta did not have a secondary sewage treatment facility
until 1975. Before 1975, most domestic and industrial wastes were discharged
untreated or inadequately treated into the river or into Hawks Gully, Butler
Creek, and Spirit Creek, which flow into the river. In the North Augusta and
Aiken County areas, domestic and industrial effIuents entered the Savannah
River directly and via Horse Creek and Little Horse Creek (Matthews, 1982).
Treatment facilities for the North Augusta and Aiken County areas did not
begin operation until 1979. The SRP also discharges wastewater into the
Savannah River under National Pollutant Discharge Elimination System (NpDES)
Permit SCOOO0175. These discharges are primarily thermal effluents, but
include domestic and industrial wastes (Lower, 1985).

Variability of water chemistry test results of Savannah River samples has
diminished over the past 20 years, primarily because of improved waste treat–
ment and flow stabilization provided by upstream dams. The pH of the river
has remained slightly acidic. The river water is relatively soft and well
oxygenated. Water temperature ranges from an average winter low of 8°C to
more than 24°C during sununer months. In the vicinity of the SRP, South
Carolina Class B stream water classification standards are met in the Savannah
River (Lower, 1985).

Based on samples collected as part of the Comprehensive Cooling Water Study
from 1983 to 1985 at monitoring stations upriver of the confluence of the
Savannah River with Upper Three Runs Creek and downriver of the confluence of
the river with Steel Creek, mean water chemistry data indicated relatively no
change in pH values, total suspended solids, alkalinity, chlorides, sulfates,
phosphorus species, nitrate-nitrogen and nitrite-nitrogen, and trace metals.
Mean dissolved oxygen, anunonia-nitrogen,and total kjeldahl nitrogen concen-
trations were slightly reduced at the downriver sampling station (Lower, 1985).

3.5.3.2 Onsite Streams

Data collected during recent studies indicate that the major factors affecting
the water chemistry of onsite streams include a natural chemical gradient,
thermal and current velocity conditions, addition of Savannah River water for
reactor secondary cooling, natural transport and transformation processes, and
point-source discharges related to SRP operations (Du Pent, 1985b). The fol-
lowing paragraphs describe results of recent water-chemistry samples associ-
ated with each ~nsite stream,

Upper Three Runs Creek

Upper Three Runs Creek tributaries are Tinker Creek and TiresBranch. Typical
permitted surface discharges to TiresBranch from the A- and M-Areas include
nonprocess cooling water, stem condensates, process effluents, and treated
groundwater effluents (M-Area air stripper). In addition, three unnamed trib-
utaries of Upper Three Runs Creek receive permitted ambient-temperature cool-
ing water, steam condensate, powerhouse washdown waters, and ash basin
effluents from the Separations Areas (Lower, 1985).
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Upper Three Runs Creek is a slightly acid stream that is low in nutrients.
The water of this stream is soft (low in calcium and magnesium). Suspended TC
solids concentrations increase from the upper to lower reaches but are low in
value at all monitoring statio*~. The stream has little, if any, buffering ~C
CapaCity to neutralize acids. The temperature of the stream ranges from I
approximately 8° to 24°C, with lows occurring from December through
February. July and August normally constitute the period of highest temper-
ature and lowest flows. The dissolved oxygen content is relatively constant
at 8 milligrams per liter, varying slightly with the temperature of the
stream; at all stations the water is saturated or nearly saturated with oxygen
and exhibits a low chemical oxygen demand (less than 2 milligrams per liter)
(Lower, 1984; Du Pent, 1985b). Temperature, pH, and dissolved oxygen meet
South Carolina water-classification standards for’Class B streams. Concen-
trations of metals throughout Upper Three Runs Creek reflect both the softness
of the stream and the absence of any major industrial discharges (Lower, 1985).

Table 3-10 lists mean results of water chemistry samples of Upper Three Runs
Creek from 1983 through 1985 at four sampling stations.

Four Mile Creek

From the Separations Areas, the upper reach of Four Mile Creek receives per-
mitted powerhouse wastewater, cooling water, steam condensate, and sanitary-
treatment-plant wastewster discharges. C-Reactor cooling water is discharged
to Four Mile Creek. Small quantities of ambient-temperature cooling water and
automotive shop effluents are also discharged to Four Mile Creek from the Cen-
tral Shops (CS) Area.

Since 1973, the water quality of Four Mile Creek has been monitored at SRP TC
Road A-7, a station downstream of F- and H-Area effluents, but upstream of I

thermal effluents from C-Reactor. Like Upper Three Runs Creek, waters along
this reach of Four Mile Creek have low alkalinity, suspended solids, and
chemical oxygen demand (Lower, 1984). However, concentrations of nutrients,
particularly nitrates (as nitrogen), are higher in Four Mile Creek than in
Upper Three Runs Creek. Nitrate-nitrogen concentrations at this station were
generally an order of magnitude greater (mean 2.3 milligrams per liter of
nitrate-nitrogen) than at all other onsite stream stations and were attributed
to outcropping of nitrates from shallow groundwaters in the vicinity of the F-
and H-Area seepage basins, which have received large volumes of nitrates.

Downstream of C-Reactor, mean temperatures of Four Mile Creek exceeded those
of the Savannah River from 13°C at the creek mouth to 39°C at the cooling
water discharge. The pH of thermlly affected waters in the Creek, as well as
concentrations of major ions and trace metals, reflected the higher pH and I TE

concentrations of Savannah River water used as cooling water for C-Reactor.
Temperature and dissolved oxygen both did not meet Class B water-
classifications standards during periods of C-Reactor operation (Lower,
1985).

Table 3-11 lists mean results of water chemistry samples at five stations
along Four Mile Creek from 1983 through 1985.
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Table 3-10. Mean Water Chemistry of Upper Three Runs Creek and TiresBranch, 1983-1985’

Station location

TiresBranch upstream
Upstream of of confluence with

Parameter/units Road F Road C Upper Three Runs Creek Mouth

Temperature (“C)
PH (-)
Dissolved oxygen
Suspended solidsy

L.1 Chlorides (mg/L)
m Sulfates (mg/L)

16.1 15.0 15.9 14.7
6.06 6.22 6.66 6.65

(mg/L) 8.13 7.91 8.17 7.84
(mg/L) 8.70 19.0 6.70 28.8

1.60 1.70 1.80 2.10
0.35 0.53 0.26 1.24

Organic carbon (mg C/L) 6.0 8.30
Phosphorus (mg P/L) 0.03 0.05
Nitrites (mg N/L) <0.05 <0.05
Nitrates (mg NIL) 0.18 0.12
Arsenic (Ug As/L) 1.51 1.20
Cadmium (Ug Cd/L) 0.26 0.32
Chromium (Mg Cr/L) 13.5 17.9
Copper (~g Cu/L) 2.48 2.47
Lead (Dg Pb/L) 2.69 2.85
Mercury (pg Hg/L) 0.05 0.06

‘Source: Du Pent, 1985b.

7.10
0.04
<0.05
0.16
1.35
0.28
9.97
2.40
2.08
0.07

7.9
0.05
<0.05
0.11
1.51
0.49
13.5
2.48
2.69
0.05
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Table 3-11. Mean Water Chemistry of Four Mile Creek, 1983-1985”

Station location

C-Reactor
Upstream effluent Road

Parameter/units of Road 4 Road 3 canal A-12.21 Mouth

Temperature (“C) 16.2 16.4 54.7 39.3 28.4
PH (-) 6.34 6.82 7.29 7.29 7.03
Dissolved oxygen (mg/L) 7.04 7.96 4.81 5.82 5.90
Suspended solids (mg/L) 7.50 8.30 11.9 9.50 9.30
Chlorides (mg/L) 2.60 2.90 5.30 5.00 5.70
Sulfates (mg/L) 0.61 7.70 5.10 4.90 5.70
Organic carbon (mg C/L) 9.70 6.10 9.10 7.80 7.10
Phosphorus (mg P/L) 0.02 0.02 ‘0.10 0.09 0.11
Nitrites (mg N/L) <0.05 <0.05 0.01 0.01 0.01
Nitrates (mg NIL) 0.02 2.27 0.28 0.44 0.39
Arsenic (~g As/L) 1.58 1.66 3.08 1.89 1.97
Cadmium (pg Cd/L) 0.46 0.35 0.25 0.26 0.21
Chromium (Ug Cr/L) 11.7 15.1 17.4 11.9 12.4
Copper (Ug Cu/L) 2.02 3.98 3.78 4.65 5.17
Lead (~g Pb/L) 3.09 2.03 2.78 2.13 2.05
Mercury (pg Hg/L) 0.06 0.05 0.05 0.05 0.06

‘Source: Du Pent, 1985b.



Beaver Dam Creek

DOE placed the heavy-water production facility on standby in 1982. Since
then, Beaver Dam Creek haa received permitted condenser cooling water from the
coal–fired powerhouse in D-Area, neutralization wastewater, sanitary waste-
water, ash basin effluent waters, and various laboratorywaatewaters.

In relation to onsite nonthermally or postthermally affected streams, water~
quality data downstream of the D-Area near the onsite swamp exhibits chem-
ical characteristics of a stream impacted by industrial
discharges.

point-source
Historic water-quality data indicate Beaver Dam Creek near the

swamp did not meet South Carolina Class B water-classification standards for
temperature, although it met all other Class B requirements routinely. In
relation to data collected at Upper Three Runs Creek, historic data also indi-
cate that Beaver Dam Creek was higher in pH and concentrationsof alkalinity,
chemical oxygen demand, suspended solids, chlorides, sulfates, nutrients, and
selected metals (Lower, 1984).

Table 3-12 lists mean results of water chemistry samples at three stations
along Beaver Dam Creek from 1983 through 1985.

Pen Branch

The only significant tributary to Pen Branch is Indian Grave Branch, which
flows into Pen Branch about 8 kilometers upstream from the onsite swamp.
Indian Grave Branch receives K-Reactor cooling water discharge. Other permit-
ted discharges to Pen Branch and Indian Grave Branch include nonprocess
cooling water, ash-hasin effluent waters, powerhouse wastewater, waste-
treatment-plant overflow, reactor process wastewater, and sanitary wastewater,
all of which are associated with K-Area operations. The only additional con-
tinuous surface discharge to Pen Branch is a small overflow from the sewage-
treatment basin at the Central Shops Area near the Pen Branch headwaters
(Lower, 1985).

Data from the nonthermal nminstream of Pen Branch indicate water chemistry
conditions generally similar to those of Upper Three Runs Creek. Like Upper
Three RUnS Creek and nonthermal Four Mile Creek waters, nonthermal Pen Branch
waters meet South Carolina ClaSS B atre~ requirements for temperature, pIf,
and dissolved oxygen. Concentrations of chlorides, sulfates, phosphorous spe-

TE I ties, and organic carbon are similar in each of these streams (Lower, 1985).

The water chemistries of thermal Pen Branch and Four Mile Creek waters,

TE I particularly for trace-level metals, are similar due to the discharges of
large volmes of cooling water withdraw from the Savannah River. In relation
to the Savannah River, thermal Pen Branch waters were slightly higher in pH
and lower in dissolved oxygen content; the latter is attributable to elevated
stream temperature. Nitrate-nitrogen concentrations closely resembled those
Of upriver Savannah River water. Conductivity, turbidity, suspended solids,

TE
I
and alkalinity analyses showed the sme similar trend (Lower, 1985).

Table 3-13 lists mean results of water chemistry samples at five stations
along Indian Grave Branch and Pen Branch from 1983 through 1985.
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Table 3-12. Mean Water Chemistry of Beaver Dam Creek, 1983-1985”

Station location

Downstream of Downstream of Onsite swamp upstream
coal-fired ash basin of confluence with

Parameter/units powerhouse effluent the Savannah River

Temperature (“C) 25.7 2L.8 21.7
pH (-) 7.03 6.90 6.81
Dissolved oxygen (mg/L) 7..43 7.25 5.61
Suspended solids (mg/L)

y
10.7 13.6 15.1

Chlorides (mg/L) 6.20 6.30 5.70
$ Sulfates (mg/L) 6.82 11.2 7.10

Organic carbon (rngC/L) 11.1 9.80 9.20
Phosphorus (mg P/L) 0.13 0.13 0.09
Nitrites (mg NIL) 0.02 0.02 0.01
Nitrates (mg NIL) 0.31 0.33 0.29
Arsenic (pg As/L) 2.27 3.75 2.02
Cadmim (pg Cd/L) 0.35 0.44 0.23
Chromium (Bg Cr/L) 15.9 12.6 19.0
Copper (pg Cu/L) 7.71 8.95 4.45
Lead (pg Pb/L) 4.18 2.34 2.24
Mercury (Ug Hg/L) 0.07 0.07 0.06

‘Source: Du Pent, 1985b.



Table 3-13. Mean Water Chemistry of Indian Grave Branch and Pen Branch, 1983-1985”

Station location

Indian Grave Branch Onsite swamp near Onsite swamp
at Road B below Road A-17 and above above confluence

Parameter/units Road B K-Reactor effluents Road A-13 Pen Branch Boardwalk with Steel Creek

Temperature (‘C) 14.6 46.5 42.4 33.2 17.0
pn (-) 6.92 7.43 7.LO 8.07 6.91
Dissolved oxygen (mg/L) 8.22 5.38 5.71 7.48 6.76
Suspended solids (mg/L) 10.0 10.4 14.4 4.90 3.20
ChLoridea (mg/L) 2,50 5.90 5.60 6.00 5.80
Sulfates (mg/L) 2.60 5.10 4.80 5.00 5.10
Organic carbon (mg C/L) 7.20 7.60 7.60 7.70 8.50
Phosphorus (mg P/L) 0.04 0.11 0.08 0.10 0.06
Nitrites (mg N/L) <0.05 0.02 0.02 0.01 <0.05
Nitrates (mg N/L) 0.05 0.27 0.30 0.23 0.09
Arsenic (pg As/L) 1.49 3.40 3.56 2.78 1.46
Cadmium (Ug Cd/L) 0.22 0.30 0.25 0.21 0.24
Chromium (pg Cr/L) 9.74 15.7 16.5 11.1 11.1
Copper (~g Cu/L) 3.16 5.14 3.47 4.10 3.23
Lead (pg Pb/L) 2.31 3.15 2.07 3.55 1.99
Mercury (Mg Hg/L) 0.06 0.06 0.06 0.05 0.05

‘Source: Du Pent. 1985b.



Steel Creek

Discharges to Steel Creek, before the operation of L-Reactor, included those
from the P- and L-Areas and the Railroad Yard. These effluents were dis-
charged either to Steel Creek or tO Meyers Branch, its principal tributary.
The permitted discharges include ash basin effluent water, nOnprOCeSS cooling
water, powerhouse wastewater, reactor process effluents, sanitary-treatment-
plant effluents, water-treatment-plant wastewaters, and vehicle wash waters
(Lower, 1985).

Temperature and dissolved oxygen data from 1960 to 1968 in Steel Creek at Road
A, when the Creek received thermal discharges, indicated conditions similar to
those in Four Mile Creek and Pen Branch (Jacobsen et al., 1972). Temperature
values and dissolved oxygen concentrations for the latter half of 1968 show a
return to nonthermal temperature and dissolved oxygen conditions following the
placement of L-Reactor on standby in February 1968.

Recent sampling indicates that all major constituent groups - standard parame-
ters, nutrients, major cations, and metals - fall in ranges associated with
stresms where natural drainage rather than point-source discharges is the dom-
inant input. Calcium concentrations are slightly increased in relation to
those in Upper Three Runs Creek, reflecting the natural chemical gradient
existing from the northwest to the southeast borders of the SRP (Du Pent,
1985b). South Carolina Class B water-classification standards for
temperature, pH, dissolved oxygen, and fecal coliform
routinely (Lower, 1985).

Table 3-l& lists msan results of water chemistry ssmples
Steel Creek from 1983 through 1985.

DOE identified’the construction of L-hke on Steel Creek

counts were met

at stations along

as the Dreferred
method for thermsl mitigation of the cooling water from L-Reactor heat
exchangers after restart (DOE, 1984b). Fifty percent of this 1000-acre lake
is maintained below 32.2°C to support a balanced biological conununity. The
lake is about 1200 meters wide at its widest point and extends about 7000
meters along the Steel Creek valley. The normal pool elevation of the lake is
58 meters above mean sea level (MSL). The storage volume at normal pool
elevation is about 31 million cubic meters.

The lake is formed by an embankment approximately 800 meters upstream from the
Seaboard Coast Line Railroad Bridge across Steel Creek or 1700 meters upstream
from Road A. It is 1200 meters long at the crest, which includes approxi-
mately 600 meters of low embankment connecting the west end of the main
embankment to the natural ground at elevation 61 meters above MSL. The resin
embankment is about 26 meters high, 12 meters wide at the top, and 200 meters
wide at the base. An outlet structure with gates controls the discharge from
the lake to a conduit running 220 meters under the embankment. This conduit
discharges into a stilling basin to reduce the water velocity before its TE

release into Steel Creek.

Lower Three Runs Creek

Lower Three Runs Creek is the second-largest watershed of the SRP streams. In
1958, its headwaters were impounded to form Par Pond for the recirculation of
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Table 3–14. Mean Water Chemistry of Meyers Branch and Steel Creek, 1983-1985=

Station location.-

Above Meyers Branch Below delta
confluence with above confluence Road after confluence

Parameter/units Road B Meyers Branch with Steel Creek A-19.1 with Pen Branch

Temperature (“C) 17.7 17.2 15.3 15.6 17.2
PH (-) 7.08 7.01 6.93 7.01 6.91
Dissolved oxygen (mg/L) 8.44 8.05 8.03 7.54 6.82
Suspended solids (mg/L) 28.0

w
16.9 4.60 10.7 2.50

& Chlorides (mg/L) 5.20 5.30 2.70 4.50 5.20
w Sulfates (mg/L) 4.30 5.20 0.90 3.40 4.50

Organic carbon (mg C/L) 6.00 8.60 8.50 8.70 9.00
Phosphorus (mg P/L) <0.05 0.06 0.02 0.05 0.05
Nitrites (mg N/L) <0.05 <0.05 <0.05 <0.05 <0.05
Nitrates (mg N/L) 0.19 0.20 0.09 0.14 0.07
Arsenic (pg As/L) 2.69 2.89 1.90 2.50 2.05
Cadmium (Hg Cd/L) 0.20 0.26 0.22 0.21 0.24
Chromium (pg Cr/L) 7.15 9.23 10.8 12.1 6.48
Copper (pg Cu/L) 4.46 2.65 2.36 3.47 3.02
Lead (Ug Pb/L) 2.13 4.88 1.74 4.62 1.72
Mercury (pg Hg/L) 0.05 0.07 0.05 0.07 0.05

‘Source: Du Pent, 1985b.



cooling water from p- and R-Reactors. Cooling water from P–Reactor was dis-
charged to Steel Creek until 1963, when it was diverted to Par pond. Tempera-
ture data from just donstream of Par Pond indicate an average temperature
about 2°C higher than other nontherml streams. In addition, reduced dis-
solved oxygen concentrations, especially during summer months, are observed at
this s~ation. Calcium concentrations are higher in the waters of Lower Three
Runs Creek than in other onsite stresms. Higher concentrations of calcium and
tOtal iron indicate that Lower Three R~a Creek is less soft than the other
onsite stream waters. Portions of Lower Three Runa Creek are underlain by
calcareous deposits (Langley and Nsrter, 1973), which increase the hardness Of
the water. These historic water-chemistry trends have been confirmed by more
recent water-q~lity studies (Du Pent, 1985b).

Table 3-15 lists mean results of water chemistry samples at stations along
Lower Three Runs Creek from 1983 through 1985.

3.5.4 SURFACE-WATERUSE

The Savannah River upstream from the SRP supplies municipal water for Augusta,
Georgia, and North Augusta, South Carolina. Downstresin,the Beaufort–Jasper
Water Authority in South Carolina (River Mile 39.2) withdrawa about 19,700
cubic meters per day (O.23 cubic meter per second) to supply domestic water
for a population of about 51,000. The Cherokee Hill Water Treatment Plant at
Port Wentworth, Georgia (River,Mile 29.0) withdraws about 116,000 cubic meters
per day (1.35 cubic meters per second) to supply a business-industrial complex
near Savannah, Georgia, that has an estimated consumer population of about
20,000 (Du Pent, 1982b). Plant expansions for both systems are planned for
the future (i.e., Beaufort-Jasper Water Authority to supply domestic water to
117,000 people and Cherokee Hill Water Treatment Plant to supply a domestic
equivalent of 200,000 people in the year 2000).

With the restart of L-Reactor, the msximum SRP withdrawal rate from the river
has increased to about 37 cubic meters per second, primarily for uae as cool-
ing water in production reactora and coal-fired atesm plants. Almost all of
this water returns to the river via SRP streams; consumptive water use is
about 0.85 cubic meter per second at C- and K-Reactors, 1.25 cubic meters per
second at L- and P-Reactora, and about 0.3. cubic meter per second at the
D-Area powerhouse (DOE, 1984b).

A cooling water withdrawal of about 2.6 cubic meters per second and a dis-
charge of O.7 cubic meter per second for both units of the Alvin Vogtle
Nuclear Power Plant is expected late in the 1980s (NRC, 1985). Unit 1 began TC
full-power operation in Nsy 1987.

The Urquhart Steam Generating Station at Beech Island, South Carolina, with-
draws approximately 7.4 cubic meters per second of once-through cooling
water. Upstream, retreational use of impoundments on the Savannah River,
including water-contact recreation, is more extensive than it is near the SRP
and downstream. No uses of the river for irrigation have been identified in
either Snuth Carolina or Georgia (Du Pent, 1982b).
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Table 3-15. Mean Water Chemistry of Par Pond and Lower Three Runs Creek, 1983-1985’

Station location

Near Pumphouse Patterson
Parameter/units bubble-up intakes Road B Mill Highway 125

w
A
&

Temperature (“C) 30.3 20.9 18.7 15.7 15.5
PH (-) 7.33 7.28 6.92 7.17 7.17
Dissolved oxygen (mg/L) 6.56 8.27 7.14 7.63 7.45
Suspended solids (mg/L) 2.18 3.65 4.30 5.60 4.50
Chlorides (mg/L) 6.25 6.02 6.10 3.70 3.60
Sulfates (mg/L) 5.02 4.97 3.40 1.60 0.70
Organic carbon (mg C/L) 6.46 7.47 10.2 7.90 9.00
Phosphorus (mg P/L) 0.04 0.02 0.04 0.03 0.05
Nitrites (mg NIL) <0.05 <0.05 <0.05 <0.05 <0.05
Nitrates (mg N/L) 0.05 0.03 0.04 0.09 0.13
Arsenic (pg As/L) 2.42 1.56 2.58 1.94 1.95
Cadmiw (Dg Cd/L) 0.20 0.31 0.22 0.12 0.26
Chromium (pg Cr/L) 13.6 8.94 10.9 10.8 6.88
Copper (Ug Cu/L) 3.12 4.29 3.46 2.45 2.60
Lead (Ug Pb/L) 1.58 3.17 1.74 1.25 2.24
Mercury (pg Hg/L) 0.09 0.07 0.06 0.05 0.06

‘Source: Du Pent, 1985b.



3.6 ECOLOGY

The United States Government acquired the 780-sqUre-kilome ter Savannah River
Plant in 1951. At that time the land was approximately two-thirds forested
and one-third cropland and pasture. The U.S. Forest Service allowed the aban-
doned fields to pass through vegetational succession or planted them with
various pine species. Today, more than 90 percent of the SRP is forested.

Table 3-16 lists recent SRP land utilization, other than the land used for
chemical or nuclear processes and support facilities. The SRP, which was
designated as a National Environmental Research Park in 1972, is one of the
most extensively studied environments in this country (Dukes, 1984).

Table 3-16. Land Utilization, 1983=

Area
(acres)

Open fields
Slash pine
Longleaf pine
Loblolly pine
Pine-hardwood (60% pine)
Hardwood-pine (60% hardwood)
Scrub oak
Upland hardwoods
Bottomland hardwoods
Other pine

Subtotal

650
35,000
37,500
48$000
4,000
6,300
2,000
4,500
29,000

100
167,050

Wetlands

Creeks/floodplains 24,500
Savannah River swamp 10,000
Par Pond 2,700
Carolina bays 1,000
Other 1,000

Subtotal 39,200

Total 206,250’

“Adapted from Dukes, 1984.
‘Exceeds total SRP acreage due to overlap in wetlands and
bottomland hardwood acres.
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3.6.1 TERRESTRIAL ECOLOGY

3.6.1.1 Soils

A gene~aI soils msp of the Savannah River Plant (Aydelott, 1977) groups the
soil types into 23 mapping units. The dominant types are Fuqusy/Wagram Soils
(27.3 percent), Dothan/Norfolk soils (9.6 percent), Savannah River swamp and
Lower Three Runs corridor (9.4 percent), Troop Loamy Sand, Terrace phase (8.4
percent), Gunter Sand (7.5 percent), and Vaucluse/Blaney Soils (6.5 percent).
Together, these units account for approximately 70 percent of the soil types
on the SRP.

3.6.1.2 Vegetation

The SRP is near the line that divides the oak-hickory–pine forest and the
southern mixed forest. Consequently, it has species representative of each
forest association. Prior to its acquisition by the Government, approximately
one-third of the SRP was cropland. Except for the production areas and their
support facilities, the U.S. Forest Service has reclaimed many previously dis-
turbed areas through natural plant succession or by planting with pine trees.
No virgin forest remains in the region (Braun, 1950).

A variety (150 fxmilies, 1097 species) of vascular plants exist on the Plant
(Dukes, 1984). Typically, a scrub oak community covers the drier sandy areas;
longleaf pine, turkey oak, bluejack oak, blackjack oak, and dwarf post oak
with ground cover of three awn grasa and huckleberry dominate such communities.

Oak–hickory hardwoods are prevalent on more fertile, dry uplands. The charac-
teristic species are white oak, post oak, southern red oak, mockernut hickory,
pignut hickory, and loblolly pine with an understory of sparkleberry, holly,

TC
I

greenbri?r, and poison ivy. Table 3-17 lists the connnonand scientific names
for selected biota (flora and fauna) on the Plant.

3.6.1.3 Wildlife

TE \ The div~=si~y and abUnda*Ce of wildlife that inhabit the SRp (Table 3_17)
reflect the interspersion and heterogeneity of the habitats existing on the
Plant. Because of its mild climate and the variety of aquatic and terrestrial
habitats, the SRP contains a varied and abundant herpetofauna (DOE, 1984b;
Gibbons and Patterson, 1978). Tbe species on the Plant include 31 snakes, 26
frOgS and toads, 17 salamanders, 10 turtles, 9 lizards, and 1 alligator
(Dukes, 1984).

Species collected during intensive field studies on Steel Creek, particularly
during 1981 and 1982, are representative of species existing in similar creeks

and wetland areas (Dukes, 1984). Biologists have identified more than 213
species of birds on the SRP. Gamebird populations such as quail and dove were
abundant initially but have declined since the 1960s because the conversion of
agricultural fields tO forests ~S resulted in a reduced carrying capacity.
Waterfowl on the SRP are mainly winter migrants. Wood ducks are the only
waterfowl species tO breed ~on~i~tently in the f,RP region, although mallards
and hooded mergansers occasionally breed on the SRP.
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Table 3-17. Common and Scientific Names for Selected Biota on the SRP

ConunonName Scientific Name

VEGETATION

White oak
Post oak
Turkey oak
Southern red oak
Black-jack oak
Blue-jack oak
Scrub oak
Dwarf post oak
Mockernut hickory
Pignut hickory
Long-leaf pine
Loblolly pine
Squaw-huckleberry
Sparkleberry
Holly Ilex spp.
Three-awn grass
Greenbrier
Poison ivy
Poison oak

* tomentosa
-=
Pinus palustris
Pinus taeda——
Vaccinium staminem
Vaccinium arboreum

Aristida spp.
* Spp.
~ radicans
Rbus toxicodendron

AQUATIC FLORA

Watermilfoil Myriophyllum spp.
Hornwort Ceratophyllum spp.
Alligatorweed Alternanthera philoxeroides
Water-weed Elodea spp.
Arrowhead Sagittaria sp.

WILDLIFE

Bobwhite quail Colinus virginianus
Mourning dove Zenaidura macroura
Wood duck Aix sponsa
Mallard duck ~ platyrhynchos
Hooded merganser Mergus cucullatus

COMMERCIAL AND RECREATIONALLY VALUABLE SPECIES

White-tailed deer
Feral hog (swine)
Bullfrog
Slider turtle
Florida tooter

Odocoileus virginianus
Sus scrofa
& catesbeiana
Pseudemys spp.
Chrysemys ~. floridana

TC
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Table 3-17. Connnonand Scientific Names for Selected Biota on the SRP
(continued)

ConnnonName Scientific Name

ENDANGERED AND THREATENED SPECIES

American alligator” Alligator mississippiensia

Southern bald eagle Haliaeetus ~. leucocephalus

Wood stork Mycteria americana

Red–cockaded woodpecker Picoides borealis

Smooth coneflower ~ax ta
Pelict trillium Trillium reliqum

Sand-burrowing mayf1y Dolania americana

AQUATIC FAUNA

Mayflies
Dragonf1ies
True flies
Snails
clams
Asiatic clam
Sunfish
Redbreast
Flat bullheads
Bowfin
Spotted suckers
Channel catfish
Largemouth basa
American eel
White catfish
Longnose gar
Striped mullet
Silver redhorse
Chain pickerel
Quillback carpsucker
Shiners
Brook silverside

COMMERCIALLY

Ephemeroptera
Odonata
Diptera
Gastropoda
Pelecypoda
Corbicula fluminea
Lepomis spp.
Lepomis auritus
Ictalurus platycephalus
Amia calva
Minytrema melanops
Ictalurus punctatus
Micropterua salmoides
Anguilla rostrata
Ictalurus -
Lepisosteus osseus
- cephalus
Myoxostoma anisurwn
Esox niger
Carpiodes cyprinus
Notropis spp.
Labidesthes sicculus

AND RECREATIONALLY VALUABLE SPECIES

American shad Alosa sapidissima
Channel catfish Ictalurus punctatus
Atlantic sturgeon Acipenser oxyrhynchos

I END~GERED SPECIES

Shortnose sturgeon Acipenser brevirostrum

aThreatened due to similarity of appearance.
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3.6.1.L Commercially and Recreationally Valuable Biota

The ecosystems on the SRP support many commercially and recreatiOnallY
valuable game populations (Table 3-17); however, DOE restricts recreational \ ‘rE
use to controlled hunts for white-tailed deer and feral hogs. Many species
are highly mobile and migrate offsite where activities such as hunting are
allowed. Other resident species that are edible and that migrate offsite
include the wood duck, bullfrog, and various species of turtles. The slider
turtle is the most abundant turtle known to migrate offsite; other common
species that move offsite include the Florida tooter and the snapping turt”le
(DOE, 1984b). Commercially valuable plant”biota on the Savannah River Plant
include approximately 175,000 acres of timber managed by the U.S. Forest
Service.

3.6.1.5 Endangered and Threatened Species

Three species listed as endangered by the U.S. Fish and Wildlife Service - the
bald eagle, the wood stork, and the red-cockaded woodpecker – have been iden-
tified on the SRP. In addition, one plant species - smooth coneflower
(Echingcea laevigata) - found on the Plant is currently under status review by I TC
the U.S. Fish and Wildlife Service. The smooth coneflower occurs along Burma
Road, which parallels Upper Three Runs Creek between F-Area and ~-Area. TO
date, the U.S. Fish and Wildlife Service has not identified any “critical
habitat” on the SRP. (See Table 3-17). The relict trillium (Trillium
reliquum), a proposed endangered species, is not found on the Plant~
nearby counties (Aiken and Allendale). It is reported as locally abundant Tc
along Savannah River bluffs northwest of Beech Island. The sand-burrowing

~Yf lY (Dolania americana), under status review, is found in Upper Three Runs
Creek on the Plant. On June L, 1987, the U..S. Fish and Wildlife Service
reclassified the American alligator from endangered to threatened due to simi-
larity of appearance, because the species is no longer biologically endangered
or threatened in seven states, including Georgia and South Carolina (52 FR TC
21059-21O6L). The threatened due to similarity of appearance status was TE
retained to ,ensureagainst excessive taking and to continue necessary protec-
tion to the American crocodile (Crocodylus acutus), a morphologically similar
species.

3.6.2 AQUATIC ECOLOGY

3.6.2.1 Aquatic Flora

The Savannah River is the dominant water body on the SRP. Biologists have
identified approximately 400 species of algae in the river, with diatoms
predominant. Blue-green algae are sometimes connnonupstream from the site;
their abundance is attributed to organic loading from municipal sources.
Algal diversity has decreased since 1951, probably because of increased
organic loading in the Savannah River upriver of the SRP (ANSP, 1961, 1974).

Aquatic macrophytes in the river, most of which are rooted, are limited to
shallow areas of reduced current and to areas along the shallow margins of
tributaries. Eight species of vascular plants have been identified in the
river adjacent to the SRP, the most abundant ‘being water milfoil, hornwort,
alligatorweed, waterweed, and duck potato (DOE, 1984b).
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3.6.2.2 Aquatic Fauna

Shallow areas and quiet backwaters and ~rshes Of the Savannah River near the
SRP support a diverse aquatic invertebrate fauna. However, the bottom sub-

strate of most Open portiOns of the river consists of shifting sand that does
not provide the ideal habitat for bottom-dwelling organisms. During the
1950s, the total nmber Of invertebrate species in the river decreased; this
has been attributed primarily to the effects of dredging (Patrick, Cairns, and
Roback, 1967). The groupa most affected are those sensitive to the effects of
siltation and substrate instability. Mayflie6 and dragonflies predominated

TE
among insect fauna in earlier surveys. In more recent surveys, true flies
have been dominant (DOE, 1984b). See Table 3-17.

Mollusks such as snails and clams are an important component of the Savannah
River invertebrate consnunity,but they do not occur in the drift communities,
presumably because their relatively high density (weight) prevents them from
floating. The Asiatic clam, Corbicula, is found in the Savannah River and
larger tributary streams in the vicinity of the SRP (DOE, 1984b).

The Savannah River and its associated swamp and tributaries are typical of
southeastern Coastal Plain rivers and streams; they support a diverse fish
fauna. Sixty-six adult fish species were collected as part of the Comprehen-
sive Cooling Water Study (Du Pent, 1985b). The dominant small fishes (exclud-
ing minnows) were sunfishes (especially redbreaat) and flat bullheads. The
dominant large fishes were bowfin, apotted suckers, and channel catfish.
Other important species were largemouth bass, American eel, white catfish,
longnose gar, striped mullet, silver redhorse, chain pickerel, and quillback
carpsucker. The moat abundant small forage species were shiners and brook
silverside.

3.6.2.3 Connnerciallyand RecreationallyValuable Biota

The Savannah River supports both commercial and sport fisheries. Most fishing
is confined to the marine and brackish waters of the coastal regions of South
Carolina and Georgia. The only connnercialfish of significance near the SRP
are the American ahad, the channel catfiab, and the Atlantic sturgeon

TE (Table 3-17). (The connsercialcatch of American shad from the Savannah River
during 1979 waa 57,600 kilograms.)

3.6.Z.& Endangered and Threatened Species

Recent fisheries surveys on the Savannah River revealed that the endangered
TE Ishortnose sturgeon (Table 3-17) spawn in the vicinity of the Savannah River

Plant. (Du Pent, 1985b). A biological assessment of the potential effects of
SRP operations on the shortnose sturgeon in the Savannah River (Musks and
Mtthews, 1983) waa submitted to the National Marine Fisheries Service
(NMFS). The NMFS and DIJEhave concurred that the population of tbe shortnose
sturgeon in the Savannah River would nOt be jeopardized by SRP operations
(Oravetz, 1983).
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3.7 RADIATION AND BAZARDOUS CHEMICAL ENVIRONMENT

3.7.1 RADIATION ~IRONNENT

Environmental radiation consists of (1) natural background radiation fKOM COS-
mic and terrestrial sources and internally deposited natural radionuclides;
and (2) man-made radiation from medical diagnosis and therapy, weapons test
fallout, consumer and industrial products, and nuclear facilities. The fol-
lowing sections briefly describe the current radiation environment from natu-
ral and other offsite sources and radioactivity in the atmospheric, water, and
soil environments as a result of SRP activities, as swrized in Table 3-18. TE

3.7.1.1 Radiation Levels from Natural and Other Offsite Sources

Natural radiation sources contribute about 288 millirem per year in the SRP
vicinity, 75 percent of the annual dose of 384 millirem received by an average J-38

member of the public in this area from all sources. The contribution of
cosmic radiation to this dose varies with both latitude and altitude, but
averages about &O millirem per year to an unshielded individual in Georgia and
South Carolina (EPA, 1972); this is reduced to about 80 percent of that value
(or 32 millirem per year) by buildings.

Local g~ radiation exposure from naturally radioactive daughters of uranium
and thorium, and naturally radioactive potassium-40 present in the ground
within 80 kilometers of the SRP ranges between 6 and 385 millirem per year
(Langley and Narter, 1973). The average unshielded external terrestrial back-
ground radiation in the vicinity of SRP averages about 55 millirem per year,
and is reduced by buildings and the body to about 33 millirem per year.

Internal radiation from natural sources arises primarily from potassium-40,
carbon-14, rubidium-87, and daughters of radium-226 deposited in various
organs of the body. The estimated average radiation exposure in the United
States from these natural radionuclides internal to the body is 28 millirem
per year (BEIR, 1980). Radon emanations in houses, previously not reported,
account for an average of 195 millirem (dose to the human lung) per year per
individual (Zeigler et al., 1987). I

TC

Radiation received as a consequence of medical diagnosis and therapy repre-
sents the largest single contribution of inn-made origin to the average indi-
vidual dose. In the United States, this dose, averaged over the population,
is about 93 millirem per year, or about one-third of that received from
natural background in the vicinity of the SRP. All other man-made sources, I J-38
including such sources as weapons test fallout, consumer and industrial
products, nuclear facilities, and air travel, account collectively for less
than 10 millirem per year, or about 5 percent of the total annual dose to an
average individual (BEIR, 1980).

Other nuclear facilities operating within 80 kilometers of the SRP are the
low-level radioactive waste burial site operated by Chem-Nuclear Systems, F-9
Inc., near the eastern SRP boundary, and Unit 1 of the Alvin W. Vogtle Nuclear
Power Plant. The Chem–Nuclear facility, which began operating in 1971,
releases essentially no radioactivity to the environment, and the incremental
radiation dose to the public from both normal operations and the transpor-
tation of waste to the burial site is negligible.
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J-30

F-9 Unit

Table 3-18. Major Sources of Radiation Exposure in the Vicinity
of the SRPa

Dose to average
individual Percent of

Source of exposure (mrem/yr) exposure

Natural background radiation
Cosmic radiation 32.0
Sxternal terrestrial g- 33.0
Internal 28.0
Radon in homes” ~
Subtotal 288.0 75.0

Medical radiation
Diagnostic X-rays 77.0
Radiopharmaceuticals ~
Subtotal 91.0 23.7

Weapona test fallout 4.6 1.2

Consumer and industrial products 4.5 1.2

Air travel 0.5 0.1

Nuclear facilities (other than SRP) <0.1 <0.1

SRP environmental radioactivity - 1986 0.05 <0.1

Total 384.0

‘Source: Zeigler et al., 1987.
bDose to human lung.

1 of the Vogtle Nuclear Power Plant began full–power operation in May
1987; Unit 2 is currently under construction. Based on radionuclide releases
reported from 71 co~ercial power reactors operating at f48sites in 1981, the
average per capita dose to residents within 80 kilometers was about 0.0016
millirem (NRC, 1985). Assuming average performance by the Vogtle plant, the
total environmental radiation dose from natural and other offsite sources
would.not change significantly.

3.7.1.2 SRP Radiation Environment

TC
I AS nOted in Table 3-18, SRP releases in 1986 contributed about 0.05 millirem
to the average individual within 80 kilometers of the Plant, less than

TC 0.1 percent of the tOtal individual radiation dose from all sources. The
major contributor tO this dose and to that calculated at the SRP perimeter
(See Table 3-19) ia tritium released to the atmosphere.
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Tabie 3–19. Atmospheric Releases and Concentrate ions at SRP Perimeter, 1986a

Calculated average DOE derived Percent of
concentration at concentration OOE derived

Curies released at Plant perimter, guide, concentration
Nuc Tide emission source (Uc t /cm’ ) (pCi/cm3 I b guide

L
Gases and vaoors

H-3 (oxide) 2.85
H-3 (elmental) 1.40
H-3 Total 4.25
C-14 5.60
Ar-41 8.32
Kr-85m 1.99
Kr–85 7.10

x
x
x
x
x
x
x
x
x
x
x
x
x
x

10’
10’
10’
10’
10’
103
10’
103
103

8.8 x
4.3 x
1.3X
1.8x
1.3x
4.7 x
2.2 x
1.7X
4.9 x
9.3 x
3.3 x
7.1 x
2.5 x
7.4 x

,.. ?,
,..l?

,.-10

,.-, +

,.., ,

,.-!3

,.-10

,.-,3

,.-?,

,.-?7

,.. !2

,.-?3

,..,7

,.-1,

2.0 x 10-’
b
.

4.4 x 10-’
b
b

5,0 x 10-’
b

2.5 x 10-’

b

b

b

.

b

IJ

b

Kr-87 1.38
Kr-88 2.43
Xe-131m 3.00
Xe-133 1,06
Xe-135 2.60
1-129 8.70
1-131 2.64

,.-1

10”
103
,.-2
,.-2

7.0 x 10-”
4,0 x 10-’0

3.5 x 10-’
1.9 x 10-’

J-38?articulates

2.3 x
6.0 x
5.6 X

1.2 x
2.6 X

9.9 x
1.7x

,.-2,

,.-21

,.-19

,..7.

,.-78

,..,9

,.-,7

,.. ?,

,.., ,

,..21

,.-78

,.-20

,..,,

,.-,9

,.-20

‘10-2,
,.-20

CO-60
Se-75
Sr-89, 90
Zr-95
Nb-95
RU-103

8.00
2.10
1.97
4.38
9.18
3.50

X 10-6
x 10-~
x 10-3
x 10-~
x 10–3
x 1O-J
x 10–’

1.OX
9.0 x
6.0 X
3.0 x
2.0 x

,.-9

,.-12

,.-9

,.-,

,.-,

,.-?,

,.-10

,.-10

,.-9

,.-1,

,1.,

,.-13

,.-7.

,.-7.

,.-?4

,.-,.

6.0 X 10-’0

6.2 x 10-’
2.1 x 10-’
8.7 X 10-a
S.o x 10-”
5.6 x 10-SRu-106

CS-134
CS-137
Ce-141
Ce-144
0s-185
u-235,238
Pu-238
Pu-239

S.90
6.94
2.95
1.90
1.10
1.40
1.57
2.02
3.36

3.0 x
2.0 x
4.0 x
1.OX
3.0 x
1.OX
1.OX
3.0 x
2.0 x

x 10–+
x 10-3
x 10-$
x 10-’
x 10-+
x 10-3
x 10-3
K 10–4
x 10–s

2.0 x
8.4 X

5.4 x
3.1 X

4.0 x
4.5 x
5.7 x
9.5 x
7.9 x
4.4 x

9.9 x 10-”
2.1 x 10-’
5.4 x 10-’”
1.0 x 10-’
4.0 x 10-’
4.5 x 10-”
1.9 x 10-’
4.8 X 10-”

2.0 x 10-’
2.2 x 10-”

Cm-242,244
h-241 ,243

2.80
1.s4

4.0 x
2.0 xx 10-+

Source: Zeigler et al. , 1987.
“Oerived air concentration guide is that concentration breathed continuously at a rate

of 8400 cubic inters per year that wil 1 result in an annual dose rate of 100 mrem/
year.

bNot appl icable to elemental tritium and inert noble gases.
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Atmospheric Environment

J-38
I

Table 3-19 lists the releases of radioactive msterials to the atmosphere from
SRP operations in 1986. This table also compares the average concentrations
of these materials in the air at the SRP perimeter to DOE concentration
guides. These guides are recommended concentration limits for continuous
inhalation exposure for persons in uncontrolled areas beyond the SRP boundary,
based on a prolonged exposure (expected to last 5 years) of 100 millirem per
year. The concentrations at the SRP boundary of all radionuclides released to
the atmosphere from the Plant in 1986 were less than 1 percent of the DOE con-
centration guides (Zeigler et al., 1987).

J-38

J-38

J-38

J-38

Tritium from the SRP was detectable at offsite stations. The maxinnuntritim
oxide concentration observed at an SRP perimeter station was 520 picocuries
per cubic meter, which is 0.26 percent of the DOE concentration guides. The
concentration in air at all SRP perimeter stations averaged 79 picocuries per
cubic meter - 0.04 percent of the concentration’guide - compared to 10 pico-
curies per cubic meter at 160-kilometer-radiusstations (Zeigler et al., 1987).

The small amount of particulate alpha and beta radioactivity released to the
atmosphere, primarily from the fuel separations areas, generally is obscured
in the area surrounding SRP by worldwide fallout. The four sampling location
groups (onsite, SRP perimeter, 40-, and 160-kilometer radius) had essentially
the same monthly average particulate alpha and beta concentrateions in 1986.
The 1986 average alpha activity range at these four location groups was
0.00086 to 0.0013 picocurie per cubic meter, which was similar to the 1985
range of 0.00098 to 0.0012 picocurie per cubic meter (Zeigler et al., 1987).

In 1986, the particulate beta-gamma concentrations for all sample groups aver-
aged 0.021 to 0.028 picocurie per cubic meter. This is slightly above the
average beta-gama activity reported in 1985. Since 1981, however, there has
been a fourfold decline in the average beta activity in air. This decreased
activity is attributed to a decline in worldwide fallout from atmospheric
nuclear weapons testing. The last announced atmospheric weapons test occurred
in China in 1980 (Zeigler, Lawrimre, and Heath, 1986; and Zeigler et al.,
1987).

In 1986, environmental g- radiation measurements at the air-monitoring sta-
tions were within the ranges observed at these stations during the past sev-
eral years. Variations in background radiation levels are caused by
differences in cosmic radiation in the natural radium and thorium content of
the soil and the presence of rocks on or near the earth’s surface (rocks con-
tain more radim and thorium than soil). The variations in background radia-
tion are reflected in the data listed in Table 3–20 (Zeigler et al., 1987).

Groundwater Environment

TC

I

Solid and liquid low-level radioactivewaste is treated and disposed of on the
SRP. Radioactive releases from disposal operations enter the shallow ground-
water at specific operating areas on the Plant. The migration of radio-
nuclides to gr~und”ate~~ccu~s“ia seepage basins that have received low-level
radioactive liquid waste stre~s and,via leachates from buried solid low-level

TC
I
radioactive wastes. The shallow groundwater that contains radioactivity even-
tually discharges to ~nsite streams (Stone and Christensen, 1983).
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Table 3-20. Air Monitoring Station Radiation Measurements, 1986’
I
TE

Radioactivity measurements (millirem per year)

Locations Maximum Minimum Average

Plant perimeter 84 lb? 73
40-km radius 84 47 58
160-km radius 204 40 88

“Source: Zeigler et al., 1987.

Tritium is the most abundant and mobile radionticlidethat enters the shallow
groundwater. Others include strontiwn-90, cesium-137, and plutonium-238 and
-239. However, because the latter radionuclides tend to adsorb on soil
beneath the seepage basins and burial grounds, they migrate very slowly. The
soil column acts as a mechanism which removes many radionuclides from
groundwater. However, technetium-99 and iodine-129 are long-lived and mobile
in the groundwater environment. These radionuclides have been detected in
groundwater by special techniques. They cccur at very low levels that cannot
be measured by accepted standard routine monitoring procedures (Stone and
Christensen, 1983).

J-38

TE

Waste sites that are the principal contributors of tritium to shallow ground-
water include the K-Area containment basin, the F- and H-Area seepage basins,
and the radioactive waste Burial Grounds (Stone and Christensen, 1983).

Tritium is the only radionuclide detected migrating via shallow groundwater I TE
from the K-Area containment basin to Pen Branch. Weekly flow measurements
combined with tritim concentrations indicated the migration of 6130 curies in
1986 (ZeigIer et al., 1987). Tritium concentrations in groundwater exceed the
EPA drinking-water standard of 20,000 picocuries per liter (Stone and
Christensen, 1983). In 1986, the total measured migration of tritium was 1770
curies from the F-Area seepage basins and 12,570 curies from the H-Area
seepage basins and the low-level radioactive waste burial grounds. The J-38

tritium from these sources mix and cannot be distinguished from each other.
The amouritsof stronti~-90 migration from F– and H-Area seepage basins are
0.16 and 0.08 curie, respectively (Zeigler et al., 1987).

A tritium plume in shallow groundwater ia present at all active reactor I TC
seepage basins. The basin in L-Area and the backfilled baaina in R-Area have
been inactive for many years. Tritium plumes already have reached surface
streams in these areaa (Pekkala et al., 1987). Triti~ cOncentratiOns in I TC
groundwater around the P- and C-Area seepage basins exceed the EPA drinking-
water standard of 20,000 picocuries per liter. Groundwater in R-Area contains.
strontium-90 in excess of the EPA drinking-water standard (8 picocuries per
liter). Elevated levels of nonvolatile beta activity in monitoring wells near
the P- and C-Area seepage basins suggest that groundwater near these basins
contains strontium-90 above 8 picocuries per liter. Radionuclidea have also
been detected in shallow groundwater at the L-Area oil and chemical basin and
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TC

TE

J-38

the Savannah River LabOratOry seepage basins (StOne and Christensen> 1983).
Additional waste site groundwater monitoring and groundwater transport
modeling data and information are given in the 26 Environmental Information

DocunIents(EIDs) prepared in suPpOrt Of this EIS. These docments are refer-

enced in Appendixes B and F.

Wells in the deep Middendorf/Black Creek (Tuscaloosa) aquifer provide drinking
water for many areas of the SRP and for surrounding towns. Drinking water
supplies from onsite and offsite wells in the Middendorf/Black Creek are
routinely sampled and analyzed by the SRP for alpha, nonvolatile beta, and
tritium. The analytical results for 1984, 1985, and 1986 are summarized in
Tables 3-21 through 3-23. Alpha and nonvolatile beta values greater than the
lower level of detection are attributed to the naturally occurring radium and
thorium that exist in groundwater in the SRP area (Zeigler et al., 1987).
Tritium levels are occasionally greater than the lower level of detection, but
are well below the drinking-water standard of 20,000 picocuries per liter.
Elevated levels of tritim in onsite deep wells are under study by DOE.

Surface-Water Environment

Table 3-24 lists liquid releases from the SRP and resulting concentrations in
surface water for 1986, together with their Derived Concentration Guides
(DCGS). The release of tritium accounts for more than 99 percent of the total
radioactivity introduced into streams and rivers from SRP activities; 28,000
curies were transported in the Savannah River in 1985. After dilution by SRP
streams and the Savannah River, tritium concentrations averaged 3900
picocuries per liter in the river below the Plant at Highway 301.

TC I Radionuclides in onsite streams include both releases directly to the stress
and migration in shallow groundwater from seepage basins and waste burial

J-38 Isites. Table 3-25 lists mean concentration values reported for 1986 with
their DCGS. Even before dilution in the Savannah River, these concentrations
in onsite atreanm are very SW1l percentages of their respective DCGS.

Soil Environment

Radioactive materials are found in surface soils on and in the vicinity of the
SRP as a result of deposition processes from the atmosphere. A major portion
of the area–wide deposit has resulted from atmospheric nuclear weapons test–
ing. The cumulative deposit of strontium-90 and cesium-137 in the 30”-40°
north latitude band (where the SRP is located) has been estimated to be about
63 and 101 millicuries per square kilometer,
1982).

respectively (United Nations,
Corresponding cumulative deposition values for plutonim-238 and –239

are 0.03 and.1.15 millicuries per square kilometer, respectively.

Releases from the SRP have contributed to soil radionuclide concentrations.
Appendix B describes such contributions from waste management activities in
subsurface soils. Airborne materials have been deposited primarily in prox-
imity to the F- and H-Area stacks. Sampling onsite and in the SRP vicinity

TE Ihave produced the deposition values for 1986, listed in Table 3-26. These
J-38 values are similar to or leSS than those esti~ted from nuclear weapons teSt-

ing. The measured strontium-90 outside the SRP represents only a small frac–
tion of the estimated worldwide deposition rate; cesium-137 is measured at
about 30 percent of the estimated deposition rate, and the values for
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Table 3-21. Tritium Concentrations in Drinking Water from Onsite and Off site Deep Wells, 1984-1986a

Tritium concentration (pCi/liter)

1984” 1985” 1986e

Location “C Maximum Minimum Max i mum Hi ni mum Maximum Minimum

C-Area
Central Shops
D-Area
F-Area
Firing range
Forestry 8uilding
H-A rea
K-Area
L-Area
P-Area
TC
105-K Building

ilding105-P 8ui
221-H Building
701-8G 8arri cade 8
7[‘01-12G Barricade 7
701-13G Barricade 6

Al 1 endale
Bath
Jackson
Langley
New El 1 enton

LLO’
LLD
390
LLO
1600
1400
1400
280
LLO
LLD
480
NR”
NR
NR
NR
NR
NR

LLO
260
360
LLD
LLD

LLO
LLO
360
LLO
1500
1000
LLO
LLO
LLO
LLO
220
NR
NR
NR
NR
NR
NR

LLO
LLD
LLD
LLO
LLD

ONSITE

1700
1500
530
270
1800
1200
580
1500
470
1700
260
NR
NR
NR

OFFSITE

260
230
570
240
280

LLD 570
LLD LLD
500 950
LLD LLD
1400 1600
710 1400
LLD 690
LLD 1800
LLD LLD
LLO 5600
LLD LLD
NR 410

5500
M }200
NR 3600

8000
1[ 2300

LLO LLO
LLD LLO
570 630
LLO LLO
LLD 450

LLD
LLD
460
LLD
610
1100
LLD
LLD
LLO
LLO
LLD
LLO
LLD
1200
3600
8000
2300

LLD
LLD
460
LLO
400

a$ources: Ou Pent 19B5a; Zeigler, Lawrimore, and Heath, 1986; Zeigler et al ., 1987.
‘Data are not reported for locations at which tritium concentrations of all samples were less than the lower

Ieve? of detection.
CWel 1s are assumed to be screened i n the Middendorf/81ack Creek only.
“Lower level of detection = 210 pCi/liter.
‘Lower level of detection . 380 pCi/liter.
‘LLO . Concentration is 1 ess than the lower level of detection.
‘NR . Not reported or not sampled.
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Table 3-22. Alpha Concentrations in Drinking Water from O“sjte and Off site Oeep Wells, 1984-1986a

Alpha concentration (pCi /1 i ter)

1984” 1985” 1986=

Location “.c Max imum Minimum Maximum Minimum Max i mum Minimum

ONSITE

LLO’
0.62
0.39
0.62
0.31
L LO
2.6
1.6

LLO
0.57
LLO
0.33
0.31
LLO
2.5
0.47
1.8
LLO
0.31
0.23
LLO
1.3

A-Area
C-Area
Central Shops
Classification yard
Emergency Operations Ctr.
F-Area

0.27
D.59
0.25
D.25
0.25
0.76
2.1
1.2
2.6
0.58
0.34
0.50
LLO
0.59
0.42
NR
NR
NR
NR
NR

LLO
LLO
LLO
LLO
0.25
0.55
1.4

LLD
1.10
LLD
LLO
LLO
3.4
2.2
1.3
1.1
LLO
LLO
LLO
LLO
1.6

LLO
LLO
LLO
LLO
LLO
LLO
LLO
LLO
LLO
LLO
LLO
LLO
LLO

Firing range
Forestry Building
H-Area
K-A rea

0.83
1.7
LLO
LLO
0.33
LLO
0.50
0.42

K
NR
NR
NR

1.9
0.94
0.39
0.49
0.39
2.6
0.62
NRS
NR
NR
NR
NR

L-A rea
P-Area
Par Pond Lab, 905-89G
TC

TC
0.70
LLO
LLO
LLO
LLO
3.5
3.3
LLO

TNX D.23
NR
NR
NR
NR
NR

0.70
0.87

::21
3.5
3.3
LLO

105-C 8uilding
105-K Building
105-L 8uilding
221-F Euilding
221-H 8uilding
681-IG 0.41 0.31 LLO

Of FSITE

LLO
0.31
LLO
0.61
0.27
LLO

LLD

Allendale
Bath
Blackville
Jackson
Langley
New El 1 enton

0.23
0.32
0.24
0.86
0.55
0.24

LLO
LLO
LLO
0.39
0.47
LLO

LLO
LLO
LLO
0.25
LLO
LLD

LLD
0.5B

LLO
LLD

LLO
2.3
1.4
2.1

LLO
LLO
1.3
LLO

aSources: Ou Pent 1985a; Zeigler, Lawrimore, and Heath, 1986; Zeigler et al ., 1987.
‘Oata are not reported for locations at which al pha concentrate ons of all sampl es were less than the lower

1 evel of detection.
“Wel 1s are assumed to be screened i n the Middendorf/Black Creek Q“ly.
‘Lower level of detection . 0.22 pCi/liter.
‘Lower level of detection . 0.57 pCi/liter.
‘LLD . Concentration is less than the 1 ower level of detecti on.
“NR . Not reported or not sampled



Table 3-23. Nonvolatile Beta Concentrations in Drinking Water from Onsi te
and Off site Oeep Hel 1s, 19 B4-1986a

Nonvolatile beta concentration (pCi/1 i ter)

1984” 1985”
e

1986

Location b,” Maxi mum Minimum Max i mum Minimum Max i mum Minimum

ONSITE

A-Area
C-Area
Central ShoDs

1.6
1.6
1.7
2.0
1.7
1.2
2.2
3.6
2.0

1.6
LLO’
LLO
0.97
1.2
1.2
1.B
3.6

LLO LLO LLO
LLO
LLO
2.4
2.4

LLO
LLO
LLO
LLO
LLO
LLO
2.0
LLO
LLO

;::
LLO
LLO
LLO
LLO
LLO
1.8
LLO
LLO

O.B1
1.4
1.2

;::2
4.1
3.2
1.3
5.1
1.4
1.B
1.4
LLO
2.7

LLO
LLO
O.B1
LLO
0.92
4.1

Classification yard
O-Area
Emergency Operations Ctr.
F-Area
Firing range
Forestry Building
H-Area

LLO
6.8
3.7
2.0
6.2
2.9
LLO
1.6

2.7
1.1
2.B
1.1
1.7
1.0
LLO
2.1

LLO
4.6

:::7
1.3
LLO
NR
1.9
2.B
NR
NR
NR
NR
NR

4.7
1.6
1.1
1.5
1.1
NRO
2.7
3.1
NR
NR
NR
NR
NR
NR

K-Area
L-A rea
P-A rea
Par Pond Lab, 905-89G
Par Pond pumphouse
TC

w
&

w
TC

LLO
4.3
2.5
4.9
2.0
4.0

::!
9.6
6.5
3.9
1.6

1.6
3.1
NR
NR
NR
NR
NR

;::
NR
NR
NR
NR

TNx
105-C Building
105-K Building
105-L Building
105-P i3uildi”g
221-F Building
221-H Building
6B1-3G
704-s OWPF

LLO
LLO
9.6
6.5
2.0
LLO

NR
NR
2.B
NR

NR
3.2
NR

NR
3.5
NR

3.B
NR

OFFSITE

Blackville 1.7 1.5
LLO
1.2
LLO

1.0
1.5
1.8
LLO

LLO
LLO
1.2
LLO

2.3
4.6
3.1
3.4

LLO
LLO
LLO
LLO

Jackson
Langley
New El Ienton

1.1
1.3
LLO

‘Sources: Du Pent 1985a; Zeigler: Lawrimore, and Heath, 19B6; Zeigler et al ., 1987.
bOata are not reported for locatlons at whi ch nonvolati 1 e beta concentrate ons of al 1 sampl~. .z-.e less than

the lower level of detection.
“Wel 1s are assumed to be screened i n the Middendorf/Black Creek 0“1 y.
‘Lower level of detection . O.BO pCi/liter.
‘Lower level of detection . 1.60 pCi/liter.
‘LLO . Concentration is less than the lower level of detection.
“NR . Not reported or not sampled.



Table 3-24. Liquid Releases and Concentrations for 1986a
I
TE

y
m
0

Below SRPC Beaufort-Jasperd Port Wentworthe
Curies Derived

released at cone.
emission guide Cone. Cone. COnc.

Nuclide source (pCi/L)b (pCi/L) (pCi/L) (pCi/L)

H-3 2.8 X 104(’) 3,000,000 3,900’g) 3,100(g) 3,400(K’
Sr-89,-90 3.6 X 10-’(’) 300 1.7 x 10-’ 4.0 x 10-’ 4.4 x 10-2
1-129 2.2 x 10-2 60 3.5 x 10-3 2.5 X 10-3 2.7 X 10-’
CS-137

J-38
1.1 x 10-1 20,000 1.1 x 10-’ 1.2 x 10-2 1.3 x 10”2

Uranium 4.4 x 10-2 4,000 7.0 x 10-3 4.9 x 10-3 5.4 x 10-3
Pu-239 8.5 X 10-3 5,000 1.3 x 10-3 9.4 x 10-4 1.0 x 10-3

‘Source: Zeigler et al., 1987.
‘Derived water concentration guide is the concentration that when cons~ed at a rate of ‘E
730 liters per year will result in an annual dose rate of 100 mrem.

I

‘Savannah River just downriver from the SRP.
‘Beaufort-Jasper drinking water.
‘Port Wentworth drinking water.
‘Includes releases to streams and groundwater migration from seepage basins.
‘Measured concentration. All other concentrations were calculated from nuclide releases Tc
❑easured on the Plant using models verified by tritium measurements.

L



Table 3-25. Radioactivity in Onsite Streamsa
I
TE

Concentration, Mean (pCi /L)
Oerived Savannah

concentrate on River,
Radionuclide guide” upstream upper Three Four Mile

(pCi/L)
Beaver Pen Steel Lower Three

of plant Runs Creekc Creekc Dam Creekd Branchc Creek” Runs Creeke

H-3
cr-51
CO-60
Z.-65
Sr-E9,90
Zr-95, Nb-95
Ru-103, 106
1-131

w
& CS-134

CS-137
? Ce-141 , 144

u/Pu

2,000,000 3

5,000

1,000”
40,000’

6,000”
3,000
2,000
3,000
7,000’

300’

2200 130,000 54,000 52,000 2500
f

3700’

f
j

;
j j

f
j j j
j f

i

31 f
j

7. I f 0.05
j j
0.79

f
0.40”

j f
f

j j
j f

j
j

m
j

j f
j

0.09
j

Z.om f
j

o.oz~
j

0.87”’
f f f

2.8~
f f f

~.16
j f j
0.20 f

j j
0.17 f 0.18

“Source: Zeigler et al , 1987.
“OOE Interim Order 00E 5480. lA.
“Measured at Road A.
‘400-0 Effluent.
‘Measured at Patterson Hi 11
‘Not reported.
“oCG for Sr-90.
‘oCG for R“-106.
‘OCG for Ce-144.
‘Less than the Lower Limits of Oetecti on.
‘OCG for PU-239.
‘oCG for Zr-95.

‘Chem. Cs (Zei gler, Heath, Taus, and Todd, 1987, Table 2-22).

J-38

TE
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TE I Table 3-26. Radioactivity Deposited in Soil, 1986”

Depositionb (mCi/kmz, 5-cm depth)

Location Sr-90 CS-137 PU-238 PU-239C

J-38

TE

TC
I

F-AreaC averaged 4.0 f 2.5 60 f 5.9 0.74 f 0.11 5.5 f 0.33

H-Areac averaged 4.9 k 2.5 84 ~ 5.5 2.0 + 0.18 5.1 f 0.31—

SRP perimeter
averaged 3.6 ~ 2.3 38 f 3.2 0.047 ~ 0.04 0.87 k 0.14

160-km radius
average” 12 ~ 22 32 ~ 3.8 0.049 f 0.050 0.53 f 0.11

‘Source: Zeigler et al., 1987.
“The f value = 2-sigm counting error.
‘F- and H-Area samplea collected 2000 feet from 200-foot stack in
each cardinal direction.
‘The ~ value . 2 standard deviations from the mean.

plutonium-238 and -239 are very close to those estimated on a worldwide
basis. This confirms the observation that deposited cesium-137 is retained on
soils more strongly than strontium-90, but less so than plutonium-238 and -239.

3.7.2 HAZARDOUS CHEMICAL ENVIRONMENT

Hazardous chemicals are used and produced aS byproducts of certain SRP opera-
tions. Also, hazardous or potentially hazardous che”icals have been disposed
of at known sites on the Plant. The following sections describe the existing
hazardous chemical environment On the SRP for the atmosphere, groundwater,
surface water, and soils.

3.7.2.1 Atmospheric Environment

Emissions from the seven SRP coal-fired powerplants include sulfur dioxide,
Ides, and smoke.,38, ;;:oua ox All were within applicable emission standards in

(Zeigler et al., 1987; see Section 3.2.4.2).

3.7.2.2 Groundwater Environment

At the Plant, 168 waste sites have been identified that have been or are being
used for the disposal or storage of wastes. The majority of these sites con-
tain nonradioactive wastes. Criteria waste sites are described in detail in
Appendix B. Thirty-seven sites might have received or potentially contain
hazardous wastes; 19 are low-level radioactive sites; and 21 potentially are
mixed waste sites. Appendix B includes a history of waste disposal; evidence
of past and existing ~ont~ination; waste characteristics (i.e., the types,
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forms, quantities, and concentrations of waste); the chemical and physical
properties of the waste; and the potential for transport (volatility, mobility
in soil, and volubility in water). \

The nonradioactive wastes disposed of at the Plant include the following cate-
gories (Christensen and Gordon, 1983):

Nonhazardous solids

Nonvolatile organics -

Anions

Pesticides

Metals

Volatile organics

Wood, lumber, concrete blocks and slabs,
bricks, glass, fenceposts, tires, rubber,
and trash

Fuel, rotor oil and grease, waste oil, and
paint

Coal pile runoff, acids, caustics, aSh
sluice, liquid chemicals, and hydrofluoric
acid

Biocidal compounds used either in plant
operation or plant maintenance

Heavy and reactive metals, metal shavings,
and mercury

Chlorinated hydrocarbons, chlorinated
biphenyls, solvents, and other organics

Groundwater at 55 of the waste disposal sites was monitored for hazardous con-
stituents in 1986. Types of potential groundwater contaminants include chlor–
inated organics, heavy metals, and nitrates. Levels of contamination range
from detectable limits to greater than drinking-water standards. About half
of the radioactive, nonradioactive, and mixed waste sites for which ground-
water monitoring data exist have some contaminants that exceed drinking-water
standards.

Groundwater contaminants have been identified in the F-, H-, and M-Area seep-
age basins. These basins have been used to dispose of a variety of industrial
chemicals. Suspected or confirmed contaminants include the following (Zeigler I
et al., 1987): -

F-Area seepage

H-Area seepage

M-Area seepage

basins - Acid, cadmium, chromium, lead, sodium, and
nitrate

J-38

basins - Acid, lead, chromium, mercury, nitrate, and
sodium

basin - Organics, lead, nitrate, and sodium
I

Extensive monitoring of the M-Area settling basin site has defined a plume of
organic compounds in groundwater (Zeigler et al., 1987). ~lrn~ I J-38
concentrations of 269,000 parts per billion of trichloroethylene, ,
parts per billion of tetrachloroethylene, and 260 parts per billion of
1,1,1-trichloroethane were detected in monitoring wells in 1983 (Du Pent,
198L). A groundwater treatment (air stripping) program has been initiated in I J-38
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J-38 [ this area, and none of the organic compounds has been detected in offsite
groundwater (Zeigler et al., 1987).

Since organic compounds were detected in the M-Area groundwater, all SRP
drinking-water supplies are analyzed for these constituents. No significant
concentrations were detected in 1984. However, trichloroethylene at 1 to 7
parts per billion (slightly above the minimum detectable concentration) was
detected on a few occasions in 1984 in the 3/700–Area (Du Pent, 1985a).

J-38 At several of the remaining waste dispOsal sites mOnitOred in 1986, Prelimi-
nary data indicate that concentrations of some chemicals and metals might be
higher than ambient levels. Groundwater monitoring has indicated the presence
or possible presence of groundwater contaminants at the following sites:

Tc I

TC
I

TC I

TC I

TC I

TC
I

J-38

Silverton Road waste site -

Chemicals, metals, and -
pesticides (CMP) pits

Savannah River Laboratory -
seepage basins

Old TNX basin

Radioactive waste burial -
grounds

Metals burning pit/
miscellaneous chemical
basin site

Volatile organics (trichloroethylene,
tetracbloroethylene, and l,l,l-trichloro-
etbane), barium, cadmiw, chromim, and
mercury (which were found infrequently in
excess of EPA drinking-water standards)
(Scott, Killian, Kolb, Corbo, and Bledsoe,
1987)

Volatile organics (methylene chloride, tet-
rachloroethylene, toluene, and benzene) and
bis(2-ethylhexyl)phthalate (Scott, Kolb,
Price, and Bledsoe, 1985)

Chromium and lead (occasionally detected-in
excess of EPA drinking-water standards),
and volatile organics (trichloroethylene,
tetrachloroethylene) (Fowler et al., 1987)

Acid, mercury, -nganese, nickel, and
nitrate (Dunaway et al., 1987)

Mercury (Jaegge et

Trichloroethylene
Marine, 1987)

al., 1987)

(Pickett, Musks, and

monitoring and groundwater transport model-Additional waste site groundwater
ing data and infOrmtiOn in chemical ~Ont~inants are available in the EIDs
prepared in support of this EIS in 1987. They are referenced fully in
Appendixes B and F.

3.7.2.3 Surface-Water Environment

Water-quality monitoring for nonradioactive parameters was initiated for SRP
onsite streams aS early aS 1959. Routine water-quality monitoring of the
streams began in 1971. An extensive sampling program was conducted in 1985
(see Chapter 5). The results of this monitoring indicate that concentrations
of pesticides, herbicides, and polychlorinated biphenyls (PCBS) in Savannah
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River and onsite stre~ water were below the limits of detection in 1984,
1985, and 1986. In 198k, aldrin, Z,b-dichlorophenoxyacetic acid, and
mlathion were detected in river sediment; however, with the exception Of
2,4–dichlorophenoxyacetic acid, concentrations were near the detection limit
(Du Pent, 1985a; Zeigler, Lawrimore, and Heath, 1986). Of these three
compounds, only malathion exceeded detection limits during 1986 (Zeigler,
Heath, Taus, and Todd, 1987). Also, sediment from Lower Three Runs Creek and
Par Pond contained higher than normal concentrations of silvex,
2,4–dichlorophenoxyacetic,acid, heptachlor, and endrin aldehyde. The Presence
of these compounds is attributed to forestry and agricultural applications.
Other compounds detected in sediment from SRp streams include aldrin,
endosulfan, and. ganuns-benzene hexachloride = 1,2,3,4,5,6-hexachloro-
cychlohexane (Zeigler et al., 1987). In 1985, detectable quantities of
beta-benzene bexachloride and alpha-benzene hexachloride were repOrted in
river sediment. Detectable quantities of” beta–benzene hexachloride were
also present in river sediment in 1986. Concentrations of alpha-benzene
hexachloride were near the minimum detectable concentration, while those for
beta–benzene hexachloride were somewhat higher (Zeigler et al., 1987).

Sediments from the Par Pond pumphouae and most locationa in the onsite streams
contained detectable levels of beta-benzene hexachloride. Other chemicals
reported in measurable quantities in sediments from SRP streams were the pes-
ticidea 4,k-DDD, 4,&-DDE, 4,4-DDT, and heptachlor (Zeigler et al., 1987).
There is no significant difference between upriver and downriver concentra-
tions. These data indicate that the occasional positive pesticides, herbi-
cides, and PCB concentrations detected in SRP water and sediments originate
off the site (Zeigler, Lawrimore, and Heath, 1986).

3.7.2.4 Soils Environment

At the existing waste sitea, infor~tion on soil cont~inated with hazardous
msterial is limited primarily to the soil underlying nonradioactive or mixed
waste sites. Potential soil contaminant are those associated with the wastes
disposed at nonradioactive or mixed waste sites; these include nOnvOlatile
organics, anions, pesticides, heavy metals, and volatile organics (Stone and
Christensen, 1983). Suspected soil contminanta or contaminant identified
from borings or sediment sampling and analysea at waste sites include the
following:

M-Area settling baain
and vicinity (above
reference background
levels) (mixed waste
site)

Old TNX seepage basin

F-Area seepage basins

H-Area seepage basins

Barium, chromium, copper, lead, manganese, tnag-
neaium, nickel, bis(2-ethyl hexyl)phthalate,
tetrachloroethylene, 1,1,l-trichloroethylene,
methylene chloride, toltiene,di-n-octyl phthal–
ate, tetrachlorobiphenyl, pentachlorobiphenyl,
and hexachlorophenyl (Pickett, Muska, and
Colven, 1987)

Silver, chromium, copper, mercury, nickel, and
cyanide (Dunaway et al., 1987)

Mercury (Killian et al., 1987a)

Chromium and mercury (Killian et al., 1987b)

I
J-38

TE
J-38

J-38

I J-38

I
TC

TC
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CMP Pits (follOwing - Volatile organics (mostly less than 1 part per

I
soil excavation) million) and pesticides (less than 10 parts

TC per million) (Scott, Kolb, Price, and Bledsoe,
1987)

3.8 CONTROL AND SECURITY

Access to the SRP is controlled at primsry roads by permanently manned barri-
cades. Other roads are closed to traffic by gates or “fixedbarricades. The
entire perimeter of the SRP, with the exception of its Savannah River bound-
ary, is fenced. Additionally, the site is posted against trespass under State
of South Carolina and Federal statutes. Operating areas are separately fenced
and patrolled continuously by armed security personnel.

The following sections present site-specific information on site location and

I

accessibility. Table 3–27 lists the existing waste sites and indicates if
TE they are enclosed by perimeter fence lines.

3.8.1 NEW FACILITIES

Although specific sites have not been approved for the new facilities
described below, all proposed sites are inside the SRP perimeter fence. The
proposed security measures for each facility would be the same, regardless of
the exact site selected.

One or two security fences would be constructed surrounding the facilities,
depending on the security regulations in effect at the expected time of opera-
tion of the facilities. Normal access to the area would be through a main
gate that would be controlled by operating personnel. Other gates, including
any railroad gates, would remsin locked during normal operation.

A perimeter road would be constructed adjacent to the outer fence suitable for
all-weather travel by security patrols and maintenance personnel. Additional
roads would be installed as required so patrol personnel would be able to
observe clearly all operating areas of the storagejdisposal facility. Tal1
lighting poles would be constructed to make the entire area visible at night.
The lights should be connected to an emergency power supply.

3.8.2 INSTITUTIONAL CONTROLS

Institutional control of low-level radioactive waste sites, although not
specified in DOE Order 5820.2, is required under 10 CFR 61.7(b)(4) for a
period as long as 100 years to permit “The disposal of Class A and Class B
waste without special provision for intrusion protection....“ This docwnent
assumes that stable governmental control would exist for 100 years. The
minimum period of monitoring required by the EPA regulations for hazardous
waste is 30 years after the closure of the site.

The facility would be designed with ~ goal of ,,zer~maintenance.!! During the
period of institutional control, any repairs that might be necessary are
expected to be minor. After the institutional control period, tbe system
should continue to perform well for many years.
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Table 3–27. Fenced/Unfenced SRP Waste Sites I l’E

Area Fenced Unfenced

A-

F-

and M–Areas
Silverton Road waste site x
Waste oil basina x
Metals burning pit/miscellaneous chemical basin x
Metallurgical laboratory basin x
Burning/rubblepitsa x
M-Area settling basin
SRL seepage basins

and H-Areas

x
x

Acid/caustic basinsb
F-Area seepage basins
Old F-Area seepage basin
H-Area seepage basins
JYixedwaste management facility
Separations area retention basins’
Radioactive waste burial grounds

R-Area
Reactor seepage basins
Bingham pump outage pits

C- and CS-Areas
Hydrofluoric acid spill area
Ford Building seepage basin
Ford Building waste site

TNX Area
Old TWX seepage basin
New TNX seepage basin
TNX burying ground

Road A Area
Road A chemical basin

L-Area
CMP pits
L-Area oil and chemical basin

Miscellaneous areas
SRL oil test site x
Gun site 720 rubble pit x

“Only the F-Area burning/rubble pit is fenced.
‘Only the H-Area basin is fenced.
COnly the H-Area retention basin is fenced.

x
x

x
x
x
x
x

x

x

x

x

x

x

x

x

x

x

x

TC
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3.8.3 POSTINSTITUTIONAL CONTROL

PostinstitutiOnal control is the period after about 100 years during which
control of access to the disposal site is assmed to be lost. For calcula-
tional purposes, the general population is assumed to occupy the site and
build houses, farm the land, drill wells, and raise livestock during the pOst-
institutional control period.
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CHAPTER 4

ENVIRO~ENTAL CONSEQUENCES

This chapter describes the potential environmental consequences of adopting
several strategies for the modification of the management of existing waste
SiteS, the construction of new storage/disposal facilities, and the management
of disassembly–basin purge water for hazardous, low-level radioactive, and
mixed wastes at the Savannah River Plant (SRP), and the consequences of TE
considering the No-Action strategy, as required by the National Environmental
Policy Act (NEPA).

&.1 ALTERNATIvE WASTE MANAGEMENT STRATEGIES

The alternative strategies for the modification of the’SRP waste management TE
program that have been identified involve combinations of varioua actions for
the. management of existing waste sites, the construction of new storage/
disposal facilities, and the n!anagement of disassemhly–basin purge water.
These strategies also consider the implications for the long-term dedication
of SRP land areas, institutional control, and monitoring.

These waste management strategies are interrelated; modifications of one can
affect another. For example; a modification that calls for the removal Of
waate from all existing waste sites for disposal elsewhere cannot be paired
with the No-Action strategy for new disposal facilities. Thus, the alter-
native strategies listed in Table 2-1 and described throughout this environ-
mental impact statement (EIS) as integral entities are 10gical OutgrOwths Of
needed SRP waste management actions and.recently issued regulations.

This EIS characterize these alternative strategies as:

. No Action - continuation of the present progrm for waste mnagement to
provide protection of the offsite environment

● Dedication - compliance with groundwater protection and other TE
requirements by dedication of existing and new disposal areas

. Elimination - compliance with groundwater protection and other ,TE
requirements through the elimination of existing waste sites and the
provision of retrievable storage of wastes

● Combination - compliance with groundwater protection and other TE
requirements by a combination of dedication of some and elimination of
other waste sites, and of storage of some and disposal of other wastea

This chapter treats, in turn, the environmental conaequencea of adopting
alternative strategies for the modification of the waste management program.
Section h.2 describes alternative strategies for managing existing waste
sites. These strategies are complex; they are represented in this analysia by
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preliminary field data and atmospheric, groundwater, and health effects model-
ing information presented to include the range of environmental consequences
and costs. The implementation of specific actions at individual locations
would be determined by interactions with regulatory agencies based on future
Site-specific modeling and monitoring results not currently available for the
majority of the sites.

Section 4.3 presents the environmental consequences of tbe construction of new
disposal/storage facilities; Section 4.4 describes the effects of modifica-
tions to the discharge of disassembly-basin purge water; and Section 4.5 pre-
sents the consequences of potential accidents associated with remedial,
removal, and closure actions at existing waste sites. Section 4.6 presents
the effects of the decontamimtion and decommissioning of potential new facil-
ities; Section 4.7 describes cumulative effects; Section 4.8 describes miti-
gation measures; and Section 4.9 describes unavoidable/irreversible impacts.
Section 4.10 summarizes the envirnnrnental consequences of the preferred
strategy.

Data and information related tn environmental consequences, health effects,
and costs of the alternative waste management strategies are taken from the

TC Environmental Information Documents (EIDs) used as support documents for this
EIS.

4.2 ALTERNATIVE WASTE MANAGEMENT STRATEGIES AT EXISTING WASTE SITES

This section describes the environmental consequences of the implementation of
fnur strategies for the management of existing waste sites that contain or
might contain hazardous, low–level radioactive, or mixed waste. They repre-
sent the strategies described fully in Section 2.1; they consist of the
follnwing:

● No Action – NO removal of waste at existing sitea, and no closure or
remedial actions

● Dedication - Nn removal of waste at existing waste sites, and implemen-
tation of cost-effective closure and remedial actions, as required

● Elimination - Removal of waste tn the extent practicable from all
existing waste sitea, and implementation of cost-effective closure and
remedial actions, as required

● Combination - Removal of waste to the extent practicable at selected
existing waste sites, and implementation of cnst-effective closure and
remedial actions, as required

The following sections describe these strategies. The description of each
strategy smrizes the range of actions that are considered feasible for the
existing sites; identifies the predicted effects of these actions on contam-
inants in groundwater and surface water in each geographic grouping of sites
(See Section 2.2) and compares them to relevant standards; aaaesses public
exposures to and health riska from chemical and radioactive waste constit-
uents; and presents impacts on aquatic, terrestrial, archaeological and
historic, and socioeconomic resources.
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The assessments in these sections are based on calculated groundwater .?nd
surface-water concentrations of waste constituents that are likely to be.
present at existing waste sites and that are predicted by computer codes tO’
exceed applicable standards.

The transport models used in these analyses (predominantly the PATHRAE code;
aee Appendix H) consider a variety of pathways from the waste source to the
human environment, including the following:

TE

\.

‘\
Contaminated groundwater movement to water wells (hypothetically
assumed to be 1 meter and 100 meters downgradient from each waste site) TE
and to actual surface streams

Erosion of waste materials from a site and movement to a surface stream

Conswption of food produced from farmland reclaimed over a waste site
and consumption of crops produced through natural biointrusion on ‘land
over a waste site

For radioactive constituents, direct exposure to gamma radiation

Inhalation of volatile gaseous or particulate msterial in the air

Ingestion of foods containing waste materials deposited frOm the
atmosphere on the ground surfac~

PATHRAE modeling is applied to an individual waste site (e.g., metallurgical
laboratory basin), to contiguous sites modeled as a single group (e.g., SRL
seepage basins), and as the worst-case impact analysis (based on hydrogeology
and source conditions) of a class of sites that serve similar functions but
are in several different SRP areas (e.g., acid/caustic basins).

The analyses in this section are based on individual waste site source-term
information (Looney et al., 1987) and the 1- and 100-meter well concentrations
presented in Appendix F. The initial emphasis is on potential cumulative
groundwater effects within geographic groupings. Cumulative effects could
occur if groundwater contaminated from an upgradient waste site ‘ravels TE
beneath another waste site and receives additional leachate from the second
site.

Potential plume interaction is determined by summing the predicted peak con-
centrations at all 100-meter wells in a geographic grouping, regardless Of the
time of peak occurrence. This sunnnstionis used as a screening device to TE
establish a hypothetical upper limit of p~tential cwulat ive effects.
Actuslly, as the groundwater travels slowly beyond the 100-meter well, the
peak concentration would be attenuated by dilution with uncontaminated
groundwater recharge and the spreading that occurs as a contaminant flows
through the porous media. In addition, one site probably would not be located
precisely downgradient from another, and the centroid of the original
contaminant plme prObably wOuld nOt be under the secOnd site at the same time
the peak contaminant flux was entering the groundwater from that site.

Therefore, this method establishes a conservative upper limit to potential TE
interactions because it dOea nOt cOnsider the spatial Or temPOral nature Of
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contaminant pl~es Or the decay and dilutiOn that Occur as they travel. If
the sum (for each constituent) of the peak concentrations at each 100-meter
well does not exceed standards, no further e=mination is msde. If the sum
exceeds standards, the specific pathways, time of occurrence, and source
conditions of the affected waste sites are exsmined to see if realistic
c~ulative effects could occur. The 100–meter well concentrations were used
in this analysis because they reflect at least the initial attenuation that
occurs in this process.

With the potential for pl~e interaction established in Section L.2.1.1, Sec-
tions 4.2.2.1, 4.2.3.1, and 4.2.4.1 examine groundwater impacts under remedial
and closure actions that are consistent with the Dedication. Elimination, and
Combination strategies. Closure generally reduces predicted peak concentra-
tions. However, in these sections the absolute peak concentrations at the

TE
I

l-meter well are presented to identify the potential for postclosure ground-
water remedial actions under each of these three waste management strategies.

The time periods for analysis of potential environmental consequences are
based on two assumptions: first, the U.S. Department of Energy (DOE) will not
relinquish control of the SRP for 100 years beyond 1985, which is reasonable
in light of current production planning and projected scheduling for site

TE IdecO~issiOning; and secOnd, analyses to 1000 years are aufficient to describe
the long-term consequences, as suggested by guidelines of the U.S. Nuclear
Regulatory Commission (NRC) and the U.S. Environmental Protection Agency (EPA).

The sites and constituents to be modeled for this EIS were determined as fol-
lows:

1. Available data were reviewed to determine the materials disposed of at
each site and the constituents found in soil or groundwater.

2. Measured or predicted soil and groundwater concentrations were
compared to threshold selection criteria established for each
constituent, corresponding to or less than EPA msximum contaminant
levels (MCLS). If the quantities or concentrations exceeded the
selection criteria values, the msterial was selected for environmental
assessment.

3. If large amounts of specific chemicals were believed to have been
disposed of at the site, those materials were included for assessment,
even if soil and groundwater characterization data did not indicate
their presence.

The following sections present predicted peak groundwater concentrations that
TE I exceed n!aximumcontaminant limits (MCLS) or other standards for each strategy

and waste site grouping. These sections contain tables (e.g., Table 4-3) that
list the predicted peak concentrations and corresponding applicable standards
of modeled constituents for combinations of strategy and waste site
groupings. The “applicable standard” values in these tables are derived from

TE Iseveral sources, primarily the National Primsry Drinking Water Regulations (4O
CFR 141; EPA, 1985a, 1987). Radiation dose calculation methodology of the
International Co~ission on Radiological Protection (ICRP, 1978) was used to
determine radionuclide concentrations that yield an effective whole-body dose
of 4 millirem per year, calculated on a basis of 2 liters per day for
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drinking-water intake. Drinking-water regulations based on this methodology
are anticipated (EPA, 1986a). For consistency, all radionuclide MCLS were
calculated in this manner. Current drinking-water regulations, however, use
1963 dose calculation models and assumption that yield different values (e.g.,
tritium and strontim-90 regulations are 20,000 and 8 picocuries per liter, ITE
respectively). In addition, if two or more radionuclides are present, MCLS
are adjusted so that the SUM of the doses does not exceed 4 millirem per year.

The following sections also present risk assessments for each strategy and
waste grouping in terms of carcinogenic risks from radioactive an,dnonradio-
active wastes, and noncarcinogenic risks from other hazardous chemicals.
Carcinogenic risks are the product of exposure (either chemical or radio-
logical) and the unit cancer risk (UCR). These risks are additive; that is,
the risks from chemical exposures can be sununedand equivalent radiological
risks added to obtain a combined risk estimate expressed as the increase in
probability for fatal cancer in an individual (with a value between O and 1).
In these evaluations, risks from chemical carcinogens have been determined as
lifetime risks from exposures over a period of 50 years, which encompasses the
year of peak exposure. Radiological risks, however, were calculated for .an
exposure period of the peak year only. Thus, to produce a common risk basis
for both chemical and radiological carcinogenesis, radiological risks
calculated as lifetime risk per year of exposure are multiplied by 50 to
produce a conservative estimate of lifetime-exposure risk comparable to that
originally calculated for chemical carcinogenesis.
lifetime carcinogenic risks calculated to be less than 1
10-8) for individual constituents to be not significant.

As a perspective on carcinogenic risks, the average risk
of a person dying from cancer is about 1.9 x 10-3 (or

This EIS considers
in 100 million .(1 x

in the United States
almost 2 chances in

1000) “peryear. ~owever, rates in individual states range from a low of about
0.76 x 10-3 (in Alaska, with a very young population on average) to a high
of 2.4 X 10-3 (in Florida, which has an older average population). The
average risk of dying from lung cancer is about 5 x 10”4 per year; about One
in four cancer deaths is due to this cause. The lifetime (age-adjusted)
average risk of death by cancer is about 9 x 10-2 (or 9 chances in 100).

EPA has adopted a lifetime risk value of 1 x 10-’ as a reference pOint for
the management and regulation of carcinogens in the environment. Thus, an
incremental risk from an environmental carcinogen at the EPA guideline limit
would raise the risk to an average U.S. resident of death by cancer from 0.09
to 0.090001. Similarly, at an incremental annual risk of 1 x 10-’ from a TC
particular exposure, the total annual risk to an average individual of death
by cancer would rise from 0.0019 to 0.001901.

To provide a perspective on connnonrisks, Table 4-1 gives a range of estimated
risks of dying in a single year for some human activities that are based on TC

various occupations, lifestyles, accidents, and environmental exposures, E-137

incidents,or situations.

A noncarcinogenic risk from chemical constituents is defined as the ratio of
the average daily dose to the acceptable daily intake (DI ) fOr chronic
exposure. Because noncarcinogenic effects are assumed to occur only if the
exposure exceeds a threshold value defined by the ADI, any value less than 1
of calculated risk means that no health effect is likely; the smaller the
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value, the greater the margin of safety. Individual noncarcinogenic risk
values can be summed to form a hazard index that also is compared conserva-
tively to a threshold of 1. Because SRP waste sites do not have more than (at
most) several dozen waste constituents, individual constituent noncarcinogenic
hazard index values of less than 1 in 100 (1 x 10-Z) are considered not
significant in these assessments; that is, the sum of several dozen risks of
0.01 each would still be much less than 1, and hence no health effect would be
expected.

Finally, the evaluations of alternatives in this section are based for the
most part on preliminary information and simplified modeling assumptions,
which predict groundwater and/or surface-water concentrations to exceed cur-
rent standards at some time in the future (or at present). However, these
concentrations cannot be compared directly to monitoring results at the sites
described in this EIS. These predictions represent a preliminary indication
of the probable need for, or benefit from, closure or remedial actions under
defined circumstances, for providing estimates and comparisons in this “EIS.
In practice, the need for and types of closure or remedial actions will be
determined “by direct interaction with regulatory authorities, based on
detailed site-specific data and evaluation and in conformance with the stand-
ards then in effect.

4.2.1 NO-ACTION STRATEGY (NO REMOVAL OF WASTE AND NO CLOSURE OR REMEDIAL
ACTION)

Under no action, existing waste at all sites would remin in place and each
site would be retained in its present condition; however, the addition of
waates to currently active sites would be discontinued as treatment facilities
became available. Existing basins would not be backfilled and liquids con-
tained in these basins, including periodic rainfall, would continue to
dissipate by evaporation or infiltration into the soil.

TE

Actions such as cleanup at M-Area would continue to be taken to protect the ITE
offsite environment. Additional groundwater monitoring wells would be
installed at the sites listed in Table 4-2 to ensure the detection of contami-
nant plumes. All existing and new wells would be monitored as required.

Fences, pylons, and signs would be installed to keep out terrestrial and
aquatic animals and unauthorized persons, and all waste sites would be inspec- E.140
ted periodically for erosion or subsidence. Weed control, grass mowing, and
maintenance of signs and fences would be provided, as in other SRP areas.

4.2.1.1 Groundwater Impacts’

The primary impact posed by existing waste sites is on groundwater and its
potential uses, either directly or after movement to surface waters. The fol-
lowing paragraphs discuss these impacts at various waste sites by geographic
groups. The sites or parameters discussed (and included in the corresponding
tables) are those for which the model predicts exceedances Of aPPrOeriate MCLS
or comparable health-based criteria.

‘Data and information related to all environmental
Environmental Information Documents (EIDa) used
documents for this EIS.
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Table 4-2. Additional Groundwater Monitoring Wells

Site Group
Number Site Buildings Number

TC I

1-5 Miscellaneous chemical basin 731-5A 5
2-2 H-Area acid/caustic basin 904-75G 4
2-5 H-Area retention basin 281-3H 2
2-6 F-Area retention basin 281-3F 4
3-L to 6 R-Area Bingham pump outage pits 643-8G to 10G 4
4-6 Ford Building waste site 643-llG &

5-3 N burying ground 6L3-5G 16
8-3 K-Area Bingha.mpump outage pit 643-lG
9-1o, 11

4
L-Area Bingham pump outage pits 643-2G, 3G 4

10-3 P-Area Bingham pump outage pit 643-4G 4
11-1 SRL oil test site 080-16G 4
11-2 Gunsite 720 rubble pit N80,000: E27,350d 4

‘SRP map coordinates

Table 4-3 s-rizes no-action peak 100-meter well constituent concentrations
(and their respective years of occurrence) for the 12 modeled waste sites in
the A- and M-Areas, with.the corresponding MCLS. This table lists each con-
stituent with a sum exceeding its MCL. These exceedances clearly are due to
individual waste sites that exceed their MCLS, except for lead.

TC

An analysis of the specific pathways and inventory of the affected waste sites
demonstrated that there is also little, if any, potential for cwulative
effects from lead. Groundwater beneath the M-Area settling basin and Lost
Lake is postulated to travel southeastward to outcrops in Upper Three Runs
Creek while the water-table aquifer beneath the other sites in this area has a
westward gradient. Therefore, the lead plumes from the M-Area settling basin
and vicinity would not be expected to converge with those from the other
sites. This results in a potential cumulative concentration from the other
sites of 0.056 milligram per liter for lead.

The peak concentrations listed for the A-Area burning/rubble pits are from
modeling of the C-Area burning/rubble pit. However, the estimated disposal
mass of lead at the A-Area pits is zero.

TC
When the burning/rubble pit values

I

are subtracted from the above subtotals, the realistic potential cumulative
concentration is 0.018 milligram per liter for lead, This is below the MCL of
this constituent (0.05 milligram per liter).

TE For the F- and H-Areas, a three-dimensional flow model (McDonald and Harbaugh,
1984) and the Sandia Waste Isolation and Flow Transport model (NRC, 1986),
have been used tO simulate tbe variable hydrostratigraphic and bol~ndary
conditions that exist th~o~gho~t the F- and H-Areas (Killian et al., 1987).

TE
I

In general, the models predict that a contaminant released from the F-Area
seepage basin would travel through the Barnwell and McBean aquifers before
outcropping at Four Mile Creek. A contaminant released from the H-Area
seepage basins would travel only through the Barnwell aquifer before reaching

4-8



TC I

Four Mile Creek. From the radioactive and mixed waste burial grounds (643-G,

643-7G, and 643-28G), most of the contaminant would travel through the
Barnwell, McBean, and Congaree aquifers to an outcrop at Upper Three Runs
Creek, although some of the contaminant would travel through the Barnwell and
McBean aquifers and outcrop to Four Mile Creek.

Contaminants from other waste sites in F- and H-Areas travel in a direction
influenced by the water-table divide that bisects the radioactive waste burial
grounds. Groundwater in the northern part of the area travels toward Upper
Three Runs Creek, and in the southern part of the area toward Four Mile
Creek. The modeling results indicate a low potential for contaminants to
enter the Middendorf/Black Creek (Tuscaloosa) aquifer from waste sites in
F- and H-Areas. However, recent studiea have shown that the upward head gra-
dient near H-Area haa declined from 1.5 meters to 0.61 meter between 1972 and
1986 (Bledsoe, 1987). Because the head differential is small, large volumes
of water pumped from the Black Creek aquifer in portions of the H-Area poten-
tially could reverse the upward gradient, thereby effectively eliminating the
hydraulic barrier to downward flow. A modeling study (Duffield, Buss, and
Spalding, 1987) indicates that a maximum downward potential of about 1.5
meters has developed in the eastern portion of K-Area. Future SRP actions
will consider the need for preserving the upward head gradient and the impli-
cations of it being adversely affected.

Table 4-4 lists the swation of peak constituent concentrations that exceed
their applicable standards and the predicted contaminant concentrateions
associated with individual waste sites in the F- and H-Areas under no action.
The radioactive waste burial grounds, F-Area seepage basins, and H-Area
seepage basins are the primary sources of groundwater contaminants in F- and
H-Areas. Of the 17 constituents identified in Table 4-4, an individual waste
site is the primary source of 13. The four remaining constituents (nitrate,
trichloroethylene, tetrachloroethylene, and iodine–129) arise from several
waste sites in F- and H-Areas; however, the groundwater flows from these sites
are unlikely to mix, considering their separation distances and different
directions of groundwater flow before reaching onsite streams. Therefore, the
individual contaminant concentrations associated with each waste site in
Table 4-4 appropriately identify potential groundwater-q~lity impacts for no
action.

There are 12 sites in the R-Area grouping; the three Bingham pump outage pits
(Sites 4 to 6) and the six reactor seepage basins (sites 7 to 12) are treated
as single sites for analysis purposes, as are the two burning/rubble pits.

Table 4–5 lists peak 100-meter well concentrations (with the year of occur-
rence) and their ~ws fOr each contaminant exceeding its applicable standard
in the R-Area group under no action. Aa indicated in the table, essentially
all of the radioactive cOnt~inatiOn derives from the seepage basins; tritium,
strontium, and cesium-137 all exceed their standards. In addition, trichloro-
ethylene exceeds the standard at the burning/rubble pits, and lead and
tetrachloroethylene at the acid/caustic basin.

Of the seven sites considered in
have evidence of contaminantion:
fluoric acid spill area (site 5),

C-Area and the Central Shops (CS) Area, three
C-Area burning rubble pit (site 4), hydro-
and the Ford Building seepage basin (site 7).
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Table 4-6 lists peak 100-meter well concentrations and their sums (over all
sites) and regulatory standards for all contaminants reported in the C- and
CS-Area under no action. Tritium exceeds the standards at the Ford Building
seepage basin. Trichloroethylene exceeds the standard at the C-Area burning/
rubble pit. The cumulative concentration for lead in C- and CS–Areas is above
its MCL due to the summing of concentrations from several sites. The C-Area
burninglrubble pit, however, is approximately 2 kilometers from the hydro-
fluoric acid spill area and 3 kilometers from the Ford Building seepage
basins. Beneath the Ford Building seepage basin, groundwater flows toward Pen
Branch, and beneath the C–Area burning/rubble pit it flows toward Four Mile
Creek. Therefore, the plume from the burning/rubble pit is not likely to
interact with the plumes from the other waste sites. This fact, coupled with
the marginal exceedande of the drinking water standard (O.054 milligram per
liter versus a standard of 0.05 milligram per liter) suggests that the cumula-
tive concentration of lead would not exceed the standard.

Table 4-7 lists the sunnnationsof constituent concentrations that exceed

applicable standards and the predicted contaminant concentrations associated
with individual sites in tbe TNR-Area group. Concentrations of chromium,
lead, nitrate, tetrachloromethane, and tricbloroethylene are predicted to
exceed’applicable standards in groundwater at the TNX-Area. Individual waste
sites are the primary source of contamination for these five constituents.
Nitrate concentration is predicted to exceed standards at both the new and old
TNX seepage basins. Potentially, nitrate plumes from these two sites could
interact.

The direction of groundwater flow in the TNX-Area is toward the Savannah
River. In this area, the potentiometric levels generally increase with depth,
indicating that groundwater moves vertically upward from the Middendorf/Black
Creek to tbe Congaree, and from the Congaree to the water-table aquifer
(Dhnaway et al., 1987). Therefore, there is a low potential for contaminants
to enter the Middendorf/Black Creek and Congaree aquifers from waste sites in
the TNX-Area.

The D-Area oil seepage basin (Building 631-G) is the only waste site in
D-Area. PATHRAE simulations project that the concentration of tetrachloro-
ethylene at tbe 100-meter well (0.017 milligrams per liter) exceeded its
health-based standard (0.0007 milligrams per liter) in 1978 for all closure
options including no action. As in the nearby TNX-Area, the direction of
groundwater flow in D-Area is toward the Savannah River. Similarly, because
of higher head in the Middendorf/Black Creek, contamination of this aquifer is
unlikely.

The Road A chemical basin is the only potential source of groundwater impacts
in the Road A Area. Groundwater monitoring data for water-table wells at the
Road A chemical basin indicate that lead, gross alpha, and radium were detec-
ted in June 1984 at levels above regulatory standards or guidelines. However,
quarterly groundwater ssmpling since June 1984 has not detected levels of
these constituents above the applicable standards (Pickett, Muska, and
Bledsoe, 1987). PATHRAE simulations, based on estimated inventories for lead,
and uranim-238, project that the concentrations of these constituents in the
water-table aquifer for no action would remain within regulatory standards at
a distance of 100 meters from the basin (see Appendix F).

ITC

TC

TC

TC
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The direction of flow in the water-table aquifer near the basin is to the
west, toward the bottomland wetlands of Four Mile Creek approximately 200
meters from the basin and about 15 meters lower in elevation. Although there
is a potential for a do~ward flow of water in the water–table aquifer to the
Congaree For~tion, the more probable discharge for the water-table aquifer is
the wetlands.

Four sites are considered in K-Area: burning/rubble pit (site 1), acid/
caustic basin (site 2), Bingham pump outage pit (site 3), and K-Area seePage
basin (site 4). Table 4-8 lists for no action tbe peak 100-meter well
concentrations, their sum over all the sites, and the applicable regulatory
standards. Trichloroethylene exceeds its standard at the burning/rubble pit
and lead and tetrachloroethylene at the acid/caustic basin. Tritiurnfrom the
K–Area seepage basin exceeds its standard.

Table 4-9 lists the peak concentrations for constituents exceeding appropriate
standards from the 12 waste sites “in L-Area under no action. The cumulative
concentrations in L-Area for the 12 constituents listed are all above their
MCLS as the result of single waste site sources rather than cumulative effects.

Groundwater flow beneath the majority of the waste sites in this area is
toward Pen Branch. However, the groundwater beneath the L-Area acid/caustic
basin and the L-Area oil and chemical baain would travel to Steel Creek.

There are three sites in P-Area: the burning/rubble pit (site 1), acid/
caustic basin (site 2), and Bingham pump outage pit (site 3). Table 4-10
lists peak concentrations at the 100-meter well for no action, the sum for all
sites of these concentrations, and the applicable health-based standards.

I

Trichloroethylene from the burning/rubble pit, and lead and tetrachloro-
TE ethylene from the acid/caustic basin, exceed applicable standards. Ground-

water flow in P-Area is generally toward Lower Three Runs Creek except beneath
the burning/rubble pit, where the groundwater flow is toward Steel Creek.

The SRL oil test site (Building 080-16G) and the Gunsite 720 rubble pit (at
SRP coordinates N80,000:E27,350) are miscellaneous waste sites; Appendix F
describes their environmental impacts and health effects in detail. Estimstes
Of the environmental releases were not determined at either site because chem-
ical constituents did not exceed threshold selection criteria. No adverse
environmental impacta are anticipated from these facilities for any closure
action.

Snnnnaryof Groundwater Impacts Under No-Action Strategy

TE I Based on the analyses described above for the No-Action strategy, and as indi-
cated in Tables 4-3 through 4-10, health-baaed standards in groundwater at the
hypothetical 100-meter wells are predicted tO be exceeded at 66 of the 77
individual waste sites. The constituents predicted to exceed MCLS or other
health based standards are:

L-16
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Table 4-10. Peak Concentrations at 100-Meter Well
for No Action, P-Area

PATHRAE peak concentrations a

Chemicals (mg/L)

Waste
management Site Trichloro- Tetrachloro-
facility number Pb ethylene ethylene

P-Area 10-1 0.038 1.8C (d)
btirning/ (1982) (1983)
rubble pit 0

P-Area 10-2 0.054” (d) o.09&c
acidl (1971) (1972)
caustic
basinb

sum of 0.092’ 1.8” 0.094’
concentrating

Standarde 0.05 0.005 0.0007

“Year of peak concentration shown in parentheses; years prior to 1985 are indi-
cations of present concentration.
bCOncentratiOns are from PATHRAE modeling for largest inventory waste man-
agement unit in this functional grouping; actual peak concentrations are
dependent on the inventory of this unit. - -
“Concentration exceeds regulatory standard.
‘Constituent did not meet threshold selection criteria for
‘Sources: Lead and trichloroethylene (EPA, 1985a, 1987).
(EPA, 1985b).

4.2.1.2 Surface-Water Impacts

PATHRAE mode 1ing.
Tetrachloroethy lene

TC

TE

The impacts evaluated by PATHRAE from surface-water pathways are (1) ground-
water movement to the Savannah River via surface streams and (2) erosion of
waste mterials and movement to surface streams. PATHRAE contaminant releases

for the erosion pathway were predicted to be zero for most sitea and minimal
releases for all others because of low erosion rates (approxi~tely 0.2 Tc
millimeter per year) . There is no direct discharge of existing waste to surface

streams except for NPDES outfalls.

The projected peak concentrations in the streams aa a result of groundwater
discharges were evaluated against the MCLS or criteria for protection of public
health. The results of these assessments are sunnnarized in Table 4-11
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Table 4-11. Waste Constituentsa in Surface Water for No Action

Current Projected peak Maximm
instream instream

Stream

contaminant
Contaminant concentration concentration level’

Upper Three Tetrachloroe thylene LLD” 0.0035 0.0007

Runs Creek

Four Mile Nitrate 3.0 20 10

Creek Phosphate 0.020 0.022 NS ‘
Naphthalene LLD 0.0014 NS
Trimethylbenzene NAe 0.003 NS
Tritium 8.5 X 10’ 8.7 X 105 8.7 X 10”
Cesium-137 LLD 140 110

Pen Branch Phosphate 0.1 0.1 NS
Freon@ NA 0.0067 NS

“Chemicals in mg/L, radionuclides in pCi/L.
‘Sources: Upper Three Runs Creek (Pickett, Colven, and Bledsoe, 1987); Four
Mile Creek (Killian et al., 1987); Pen Branch (Pekkala et al. , 1987).
CSourcea: LO CFR 141, except as follows: tetrachloroethy lene (EPA, 1985b).
ICRP Publication 30 (ICRP, 1978 ) methodology was used to determine radio-

nuclide concentrations that yield an annual effective whole-body dose of
4 millirem.
‘LLD = instream concentration less than lower limit of detection.
‘NA = instresm concentration not available.
‘NS = drinking water standard not available.

for Upper Three Runs Creek, Four Mile Creek, and Pen Branch. In a number of
instances, conatituenta are listed for which there are no MCLa or comparable
criteria.

Contaminants to be releaaed via groundwater discharge under no action are pre-
dicted not to exceed their respective MCLS (or criteria) in Pen Branch, Steel

TE Creek, Lower Three Runs Creek, or the Savannah River, although criteria dn not
exist for the constituents listed for Pen Branch. Tetrachloroe thylene is the
only contaminant predicted to exceed standards in Upper Three Runs Creek.

Contaminant releases to Four Mile Creek are projected to include 2 inorganic
substances, 2 organic compounds, and 20 radionuclides, of which only 3 -
nitrate, cesium 137, and tritium - are projected to exceed MCLS , although 2
constituents do not have comparable criteria. The nitrate concentration is
projected tn peak at 20 milligrams per liter. The current instream
concentration and MCL are 3.0 and 10 parts per million, respectively. The
concentration for cesium-137 is projected to peak at 140 picocuries per liter
or 40 picocuries per liter above the standard of 100 picocuries per liter.
The current inatrem concentration of tritim is 850,000 picocuries per liter,
a concentration that exceeds the MCL (Killian et al. , 1987) . The projected
peak concentration of triti~ in Four Mile Creek is 870,000 picocuries per
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liter. In addition, the release of other radionuclides (not listed in Table
4-11) to Four Mile Creek was projected. The sum of the projected instream
Concentrations for these radionuclides , excluding tritium, results in an
annual dose of 6.6 millirem to a hypothetical consumer of drinking water from
Four Mile Creek, which exceeds the EPA conununity drinking-water standard of 4
millirem per year.

4.2.1.3 Radiological Doses

Table 4-12 lists peak annual doses to the maximally exposed individual result-
ing from releases from each of the 21 low-level radioactive and mixed waste
sites, and their years of occurrence, under the No-Action strategy. These
doses are based on the maximally exposed individual residing on the SRP after
institutional control is relinquished, assumed to be in the year 2085. The
groundwater-well pathway is the most significant, contributing at least 95
percent of the total dose at all those sites (except two), with peak annual
doses of 25 millirem or more. The exceptions are the F-Area and H-Area
seepage basins, where direct gamma contributes almost all the 1000-millirem
and 440-millirem annual doses, respectively. The atmospheric pathway is
responsible for the peak annual dose from the old TNX seepage basin, the SRL
seepage basins, and the M-Area settIing basin and Lost Lake. The reclaimed
farm pathway is responsible for the entire dose from the TNX burying ground.

Five sites would exceed both the DOE annual dose limit of 100 millirem from
all pathways and the 4-millirem EPA annual drinking-water dose limit under no
action: tbe R-Area reactor seepage basins (2900 millirem in 2094), the F-Area
seepage basins (1000 millirem in 2085), the old F-Area seepage basin (400
millirem in 2312), the H-Area seepage basins (440-millirem in 2085), and the
L-Area oil and chemical basin (190 millirem in 2098). All sites would comply
individually with the 25-millirem DOE annual dose limit for the atmospheric
pathway.

Three additional sites would exceed the 4-millirem EPA annual drinking–water
dose limit: the H-Area retention basin (72 millirem from the l-meter well in
2(185), the radioactive “aste burial grounds (27 millirem from the l-meter well

in 2420), and the Road A chemical basin (3O millirem from the l-meter well in
2985).

The cumulative annual dose calculated to be received in 1985 from all pathways
by the maximal 1y exposed individual residing at the SRP boundary is 14.6
millirem; it would increase to 3920 millirem in 2085. This value is the sum
of the 1000 millirem direct gamma dose from the F-Area seepage basin and the

post-2085 (2900 millirem) dose from the R-Area seepage basins. The cumulative
annual doses received by the population in the SRP regiOn* in 1985 and 2085
are 58 and 48 person-rem, respectively.

TC

I TC

TC

TC

*The atmospheric pathway contribution to the population dose is based on an
exposed population of 585,000 within an 80-kilometer radius of the SRP. The
groundwater-to–river pathway contribution to the population dose is based on

a user population of 100,000.
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Table 4-12. Peak Annual Doses to Maximally Exposed Individual
from Radiological Releases for No Action

TE
I

Naximum annual
individual Year of

Low-1evel and mixed waste sites dose (mrem)a peak dose

H-Area retention basin 73
F-Area retention basin 0.37
R-Area Bingham pump outage pits 0.20
R-Area reactor seepage basins 2900
Ford Building waste site o
TNX burying ground 1.4 x 10-4
K-Area Bingham pump outage pit 0.20
K-Area reactor seepage basin 0.30
L-Area Bingham pump outage pits 0.20
P-Area Bingham pump outage pit 0.20
SRL seepage basins 0.69
M-Area settling basin and Lost Lake 0.16
Radioactive waste burial ground, mixed waste 27

management facility (new), and radioactive
waste burial ground (old)

F-Area seepage basins 1000
F-Area seepage basin (old) 400
H-Area seepage basins 440
Ford Building seepage basin I.&
TNX seepage basin (old) 12.3
TNx seepage basin (new) 3.2
Road A chemical basin 30
L-Area oil and chemical basin 190

‘All doses (in millirem) are not necessarily additive.

2085
2313
2085
2094

2085
2085
2085
2085
2085
1985
1985
2420

2085
2312
2085
2334
1985
2563
2985
2098

4.2.1. k Health Effects

This section discusses health effects
divided into effects from radiological]
describes the methodology employed for
of the waste management strategies.

Radiological

Table 4-13 lists lifetime health risks

resulting from no action, which are
and chemical releases. Appendix I

estimating and assessing health risks

to the maximally exDosed individual
resulting from the peak annual radioactive releases f~om ~1 low-level and
mixed waste sites for the No-Action strategy. The health risk is assumed
eventually to total 280 radiation-induced excess fatal cancers and genetic
disorders as a result of a collective dose of 1 million person-rem.
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Table 4-13. Radiological Health Risks to the Maximally Exposed
Individual from the Peak Annual Doses for
No Action

Maximum
individual Lifetime

risk (HE for exposure
Low-level and mixed waste sites peak year dose ) risks

H-Area retention basin
F-Area retention basin
R-Area Bingham pump outage pits
R-Area reactor seepage basins
Ford building waste site
~ burying ground
K-Area Bingham pump outage pit
K-Area reactor seepage basin
L-Area Bingham pump outage pits
P-Area Bingham pump outage pit
SRL seepage basins
M-Area settling basin and Lost Lake
Radioactive waste burial ground, mixed waste

management facility (new), and radioactive
waste burial ground (old)

F–Area seepage basins
F-Area seepage basin (old )
H-Area seepage basins
Ford Building seepage basin
TNX seepage basin (old)
TNX seepage basin (new)
Road A chemical basin
L-Area oil and chemical basin

2.1 x 10-5
1.0 x 10-7

5.6 X 10-”
8.1 X 10-4
0
3.9 x 10-”
5.6 X 10-’
8.4 X 10-8
5.6 X 10”’
5.6 X 10-’
1.9 x 10-’
4.5 x 10-7

7.6 X 10-’
2.8 X 10-”
1.1 x 10-4
1.2 x 10-4
3.9 x 10-’
3.4 x 10-6
9.0 x 10-7
8.L X 10-’
5.3 x 10-5

1.1 x 10-3
5.0 x 10-6
2.8 X 10-6
4.1 x 10-2
0
2.0 x 10-’
2.8 X 10-’
4.2 X 10-’
2.8 X 10”’
2.8 X 10-’
9.5 x 10-’
2.3 X 10-’

3.8 X 10-4
1.4 x 10-2
5.5 x 10-3
6.0 X 10-3
2.0 x 10-’
1.7 x 10-4
4.5 x 10-5
4.2 X 10-4
2.7 X 10-3

“Assumes a 50-year exposure at peak year dose.

Under no action, health risks to the maximally exposed individual as a result
of exposures during 1985 at the SRP boundary, and to an onsite resident during
2085, total 4.1 x 10-6 and 1.1 x 10-3, respectively. The corresponding

maximum lifetime risks from 50 years of exposure at the peak rate would be
2.O X 10-4 and 5.5 x 10-2, respectively.

Tbe health effects predicted to occur in the population in the SRP region from
the collective doses delivered in 1985 and 2085 under no action are
1.6 X 10-’ and 1.3 x 10-2 excess cancer deaths, respectively. Effects of
lifetime exposure
0.67 excess cancer

Chemical

Total Carcinogenic

at the same rate in that population
deaths, respectively.

risk is the lifetime risk associated

would total 0.81 and

with concurrent expo-

TC

sure to multiple carcinogenic substances, assuming a whole-body additive model
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fOr carcinogenesis. Total noncat-cinogenic risk, similarly, is defined by the

EPA Hazard Index, which is the s-tion of the fractional ADIs for each

substance at the receptOr at a specified time (see Appendix I). The follow-

TE ing paragraphs present groundwater /surEace-water pathway risks in relation to
geographic groupings. Atmospheric and occupational pathway risks are dis-

cussed on a facility-wide basis.

Groundwater and Surface-Water Pathway

Tables 4-14 and 4-15 summarize the risks posed under the No-Action strategy by
the sites in each geographic group via the groundwater/surf ace-water pathway,
assuming relinquishment of DOE control in 2085.

A- and M-Area Geographic Grouping. The maximm total nonradiological

carcinogenic risk for 50-year exposures peaking in 2085 is 3.8 x 10-” at the

TC 100– meter well in M-Area. The maximum risk for the dominant carcinogenic

chemical is 1.6 x 10”1, posed by tetrachloroethy lene at the l-meter well in

2021 and the 100-meter well in 2020.

The M-Area settling basin also poses the maximum total noncarcinogenic hazard

TC I index for 2085 (2.3 x 10- ‘ for the reclaimed farm pathway). The maximum
hazard index for the dominant noncarcinogenic chemical (6.2 x 10’) is due to
nitrate at the l-meter well in 1991 and the 100–meter well in 1990.

F- and H-Area Geographic Grouping. The maximum total nonradiological carcino-

genic risk from 50–year exposures peaking in 2085 for this grouping is posed
by the 100-meter well at the F-Area burning/rubble pit (9.4 x 10-’0 ). The

maximum risk for the dominant carcinogenic chemical is 1.7 x 10-4 from tri-
TC chloroethylene at the l-meter well, peaking in 1978. The risk from trichloro-

ethylene at the 100-meter well peaked in 1983 at 1.6 x 10-4.

The highest total noncarcinogenic hazard index in 2085 is 4,6, posed by the

TC Imixed waste management facility and old radioactive waste burial grounds at
the 100-meter well . The maximum hazard index (6.9 x 10’ ) for the dominant
noncarcinogenic chemical is presented by nitrates at both the 1- and 100-meter
wells at the F-Area seepage basin in 1987.

TC
I

Mercury creates risks of 5.0 to
the reclaimed farm receptors in 2085 at the F–Area seepage basin, 9.5 at the
H-Area seepage basins, and 1.4 at the mixed waste management facility/
radioactive was te burial grounds.

R-Area Geographic Grouping. All strategies present the same carcinogenic
risks for the groundwater/surf ace-water pathway. The R-Area burning /rubble
pits total carcinogenic risks are not significant for exposures peaking in

TC I 20.85. Trichloroethylene presented risks of 1.7 x 10-4 at the l-meter well
and 1.6 x 10-4 for the 100-meter well from exposures peaking in 1978 and
1983, respectively.

The R-Area acid/caustic basin presents the highest noncarcinogenic hazard

‘c ~ ma:: 2.1 x ,0-2

in 2085 for the reclaimed farm pathway. Sulfate is the
noncarcinogenic chemical; it reached a peak hazard index of 2.9 at

the l-meter well and 100-meter well in 1971.
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C-Area and CS-Area Geographic Grouping. The carcinogenic risks for the
groundwater/surf ace-water pathway are identical for all four strategies. Car-
cinogenic risks for this pathway are predicted only for the burning/rubble
pits (three in CS-Area and one in C-Area), which are identical. “The total
carcinogenic risks for 50-year exposures following 2085 are not significant.
The dominant carcinogenic chemical is trichloroethylene, which created a peak ~c
risk in 1978 at the l-meter well (1.7 x 10-4), and in 1983 at the 100-meter
well (1.6 x 10-4).

The highest total noncarcinogenic risk in 208s is posed by the Ford Building \ Tc

seepage basin, with a maximum risk of 1.2 x 10-Z for the reclaimed farm
pathway. The dominant noncarcinogenic chemical in the geographic grouping is
fluoride, which posed a maximw hazard index of 4.5 at the hydrof luoric acid I ‘rC

spill area l-meter well in 1975.

TNX-Area Geographic Grouping. The highest total carcinogenic risk under no
action for 50-year exposures following 2085 is 4.8 x 10-4 presented by the
100-meter well at the D-Area oil basin. The maximum risk for the dominant
carcinogenic chemical was presented by trichloroethylene from hypothetical
exposures at tbe D–Area burning/rubble pits l-meter well (1.7 X 10-4 )s
peaking in 1978. These conditions are the same under all strategies. The
only site in this grouping where risks varied is the new TNX seepage basin.

The new TNX seepage basin presents the highest noncarcinogenic hazard index in
this grouping. In 2085, this index peaks at the l-meter well (2.4 x 10-’ ).
In the ssme year, mercury creates a hazard index of 1.8 at the assumed
reclaimed farm receptor at the old TNX seepage basin. The risk for the domi-
nant noncarcinogenic chemical, nitrate, will peak at the l-meter well in 1987
(hazard index of 2.5 x 10’). The noncarcinogenic risks vary from option to
option only for the new ~ seepage basin.

TC

TC

Road A Chemical Basin. The carcinogenic and noncarcinogenic risks for all
strategies are tbe same. The basin poses no carcinogenic risk.

The highest total noncarcinogenic risk in 2085 is not significant. The peak

chemical-specific hazard index was posed by lead at the l-meter well in 1975
(5.4 x 10”’) and is predicted to reach h.1 x 10-’ at the 100-meter well in
1980.

K-Area Geographic Grouping. The carcinogenic risks in this grouping are the
ss.me for all strategies. The highest total carcinogenic risk for 50-year

exposures following 2085 is not significant. The maximm risks presented by
trichloroethylene, the dominant carcinogenic chemical, were 1.7 x 10-4 in TC

1978 at the l-meter well and 1.6 x 10-’ in 1983 at the 100-meter well.

The only significant noncarcinogenic risk under no action for 2085 is

2.1 x 10-Z. at the reclaimed farm pathway for the K-Area acid/caustic basin.
Sulfate is the dominant noncarcinogenic chemical, with a hazard index of T.
2.9 X 10° in 1971 at the l–meter well and 100-meter well of the K-Area

acid/caustic basin.

L-Area Geographic Grouping. The carcinogenic risks are identical for all

strategies. The CMP pits pose the highest total carcinogenic risk for 50–year Tc
exposures following 2085 at the 100-meter well (1.2 x 10-’). The msximum
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TC I

TC
I

TC

TE

TC

risk for tetrachloroe thylene, the dominant carcinogenic chemical, was

1.0 x 10-Z, posed at the l-meter well in 1997.

Under no action, the L-Area oil and chemical basin poses the greatest noncar-
cinogenic hazard index for 2085 of 2.2 at the l-meter well. This is the high-

est risk in that year for any strategy. The peak risk for the dominant non-

carcinogenic chemical is from silvex, with a hazard index of 4.8 in 2012 at
the l-meter well at the CMP pits.

P-Area Geographic Grouping. The carcinogenic risks for the groundwater/

surface-water pathway are identical for all four strategies. The P-Area

burning/rubble pit presents the highest (but not significant) total carcino-
genic risk for 50-year exposures following 2085. The highest chemical-

specific carcinogenic risks were due to trichloroethylene at the l-meter

(1.1 x 10-4) and 100-meter (1.6 X 10-’) wells in 1978 and 1983,
respectively.

The P-Area acid/caustic basin poses the highest noncarcinogenic risks, under
no action. In 2085, the noncarcinogenic hazard index, 2.1 x 10-2, is pre–
dieted to peak for the reclaimed farm pathway. The maximum hazard index for
the dominant noncarcinogenic chemical is 2.9, created by sulfate in 1971 at
the l-meter well and the 100-meter well .

Atmospheric Pathways

Table 4-16 lists risks to the maximally exposed individual and to the popula-
tion due to atmospheric carcinogens and the major chemical contributors.
These risks are presented for each hazardous or mixed waste site for three
selected exposure years: 1985 (start of remedial actions), 2085 (assumed
start of public occupation of the SRP), and 2985 (end of 1000–year period).
Noncarcinogenic atmospheric releases are all predicted to produce insigni-
ficant risks, both indi~.idually and collectively (i.e., hazard index less than
1 x 10-’).

The major contributors to total risk due to airborne carcinogens are
associated with the SRL seepage basins, the M–Area air stripper, and the
L-Area oil and chemical basin. The major chemical contributors to the risk
are chromium-VI and trichloroethylene; Table 4-16 indicates that risks are
generally higher for 2085 than for 1986 because the maximally exposed
individual is assumed to be closer to tbe waste site. This results in higher
exposures, even though the source strength might have decreased due to
leaching over the previous 100 years.

4.2.1.5 Ecological Impacts

In order to assess the potential ecological impacts of the No-Action alterna-
tive, four pathways through which waste-site constituents can reach the envi-
ronment were identified: (1) biointrusion, (2) surface erosion of waste con-
stituents due to water and s~b~equent transport to surface waters, (3) mOve-
ment of waste constituents through the ~n~at~rated zone to the groundwater and
subsequent transport to a surface outcrop. and (4) consumption of contaminated

basin waters and; at some sites,
.

aquatic plants.
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The exposure concentrations were screened by comparing them to various ecolog-
ical benctirk criteria. The first benchmark for each constituent, a lower
screening level, represents an ecologically protective concentration (sAIC,
1987) and is based on EPA Water Quality Criteria for the Protection of Aquatic
Life or equivalent nwbers from the technical literature. Any constituent
that exceeded the l~wer screening level by ~ factor of more than 10 was com-
pared to additional ecological benchmarks to define further the extent (if
any) of the potential ecological effects. These additional benchmarks are
based on either (1) LC-50s and EC-50S for taxa specific to the SRP ecosystem
to asseas effects on the aquatic community; (z) the EPA National Interim Pri-
mary Drinking Water Standards (EPA, 1977) and, if these were exceeded, chronic
no–effect concentrations of metal and organic (except volatile solvents) in

mamalian diets to screen for possible effects from consumption of surface
waters by terrestrial “ildlif e; or (3) dietary concentrations shown to be

toxic to birds and mnunals to assess consumption of contaminated aquatic
biota. For those waste sites with radionuclide constituents, EPA National
Interim Drinking Water Standards were used as first-level benchmarks for com-
parison of potential exposure concentrations in surface waters. For tritium,
known no-effect concentrations in fish were used as second-level benchmarks.
Benckrks for soil are based on the Department of Energy’s Threshold Guidance
Limits (DOE, 1985) as presented in Looney et al. (1987a). These soil and
water criteria are based on human health concerns and so are conservative.
The various quotients (comparing calculated concentrations to benchmarks) form
the basis for quantification of potential ecological impacts from each waste
site.

Potential impacts of no action on aquatic ecosystems could result from the
contamination of groundwater and subsequent outcrop to SRP streams and wet-
lands. Results of PATHRAE analyses indicate that with certain exceptions no
action would not significantly alter the quality of existing streams and wet-
lands of the SRP. Of these streams where water quality would be affected by
no action: Four Mile Creek would be impacted by contaminants attributable to
the Radioactive Waste Burial Grounds, Road A chemical basin, and the Fand

H-Area seepage basins; Upper Three Runs Creek would be impacted by contam-
inants attributable to the M-Area Settling Basin; Indian Grave Branch would be
impacted by contaminants attributable to the K-Reactor Seepage Basin; and Pen
Branch would be impacted by contaminants attributable to the CMP Pits. A com-

parison of groundwater outcrop concentrations with tested aquatic organism
toxicity benchrks, however, indicates no adverse effects except possibly for
iodine-129 from the F- and H-Area seepage basins. No toxicity information is

available for iodine-129; therefore, the potential aquatic effects due to the
groundwater outcrop and diluted stream concentrations of this constituent can-
not be assessed. Thus, streams where impacts to the aquatic biota are likely
t.ooccur under no action are limited to Four Mile Creek.

PATHRAE modeling indicates that the Savannah River could receive groundwater
that contains contaminant attributable to the old ~ Area in concentrations
which could be toxic to aquatic biota near the outcrop. However, impacts

should be negligible because of the limited area of the outcrop and the rapid
dilution of outcrop waters to non–toxic concentrations from mixing with
Savannah River water.

TC

TC

TC
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Potential impacts to terrestrial organisms from no action could result from
consumption of contaminated standing water in open basins or contaminated
undiluted groundwater at the outcrops and biointrusion. The SRP consists of

numerous open basins with standing water, at least during wet periods, at
various waste sites. Of the open basin waste sites at the SRP, the H-Area

retention basin, the M-Area settling basin, the new T~ seepage basin, the SRL

seepage basins, and the F– and H-Area seepage basins contain contaminants that
exceed the EPA drinking water standards. However, the effects on wildlife

that c,onsume the contaminated standing water should be minimal in view of the

conservative nature of the drinking water standards when applied to wildlife
and the low probabi1ity that significant numbers of wildlife would

consistently drink the water from the basins (Zeigler et al. , 1987).

Contaminated groundwater that exceeds EPA drinking water quality would outcrop
at Four Mile Creek, Pen Branch, Indian Grave Branch, Upper Three Runs Creek,
and the Savannah River. The contaminants in the groundwater that outcrop at

Four Mile Creek would be attributable to the radioactive waste burial grounds
and F-Area seepage basins; at Pen Branch to the Ford Building seepage basin;
at Indian Grave Branch to the K-Area seepage basin; at Upper Three Runs Creek
to the M-Area settling basin; and at the Savannah River to the old TNK seepage
basin. However, the effects on wildlife that consme the contaminated

undiluted groundwater at the outcrop should be neglible in view of the

conservative nature of human drinking water standards when applied to wildlife
and the low probability that wildlife would consistently drink the undiluted
groundwater at the outcrops.

Many waste sites on the SRP contain soil concentrations of contaminants that
could be toxic to terrestrial organisms, primrily vegetation. These sites
include the F– and H-Area retention basins, F- and H-Area seepage basins,
K-Area seepage basin, Radioactive Waste Burial Grounds, old and new ~
seepage basins , M-Area settling basin, Lost Lake, L-Area oil and chemical
basin, Ford Building seepage bas in. R-Area seepage basins. and the SRL seepage
basins. Impacts -to - -vegetat ion could - -incLude reduced plant growth “aid
increased plant mortality. In most cases, based on food chain uptake calcu-
lations, the predicted waste concentrations within vegetation would be below
the levels considered to be toxic to herbivorous wildlife.

Endangered or threatened species reported on the SRP include the American
alligator (Alligator mississipp iensis) , bald eagle (Haliaeetus leucocephalus ),
red-cockaded woodpecker (Picoides borealis) , wood stork (Mycteria americana) ,
and shortnose sturgeon =ns~virostrm). In addition to these
species, a sand burrowing mayf ly (Dolanio americana) is undergoing review for
threatened or endangered status . Based on the surveys conducted on the SRP,
habitat near waste sites is generally not suitable for endangered species and
none of these species , except the sand burrowing mayf ly and the American alli-

TC gator, reside within the immediate vicinity of any of the waste sites. Popu-
lations of the sand burrowing mayfly have been collected in the section of
Upper Three Runs Creek near the old F-Area seepage basin. An American alli-
gatOr was located in the M-Area settling basin where it has resided since
1985. Bald eagles have been sighted in flight near the H-Area, the Road A
chemical basin area, the Gunsite 720 Rubble Pit Area, and the L-Area. How-
ever, there were no active bald eagle nest sites near any of these areas.
Available information on the shortnose sturgeon indicates little potential for
its presence in onsite streams . The U.S. Fish and Wildlife Service has not
designated any critical habitats On the SRp.
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No impacts are expected to occur to either the sand burrowing mayfly or the
American alligator under no action. Because no adverse impacts are expected
to occur to the aquatic or terrestrial biota attributable to the old F-Area
seepage basin, no impacts are likely to occur to the sand burrowing mayfly.
Based on the fact that the American alligator residing in the M-Area settling
basin for the last two years shows no obvious adverse effects from living
within the basin, and because there will be no activities under no action, no
impacts to this reptile are expected. However, due to a lack of specific
data, this evaluation does not consider long-term effects .

TC

Potential impacts of no action on wetlands could result from contaminated
groundwater outcropping into streams and/or their associated wetlands and
adversely affecting the water quality, contaminated basin overflow during
heavy rains of waste sites located near wetlands, and erosion of sediments
from waste sites located near wetlands . Streams on the SRP whose water qual-
ity would be adversely affected by the outcropping of contaminated groundwater
have been considere& above. Most contaminated basins are sufficiently removed
from wetlands so that basin overflow during heavy rains would not be a problem

or the contaminants within the basins are not of ecological concern. However,
where basins are near wetlands and have contamination of ecological concern,
impacts could occur. Because no activities are planned under no action,
impacts related to sedimentation are not applicable.

4.2.1.6 Other Impacts

Archaeological Impacts

No significant archaeological or historic sites are known to exist within, or
immediately adjacent to, the existing waste site areas (Brooks , 1986).

However, during an intensive field survey, one prehistoric site was discovered
adjacent to the P-Area burning/rubble pit. This site is represented by a sin-
gle, isolated surface find. Two selective shovel tests in the vicinity of the
find have confirmed that it was from an isolated, disturbed context. Insuffi–
cient content and integrity of deposits indicates little potential for yield–
ing additional information to enhance understanding of the prehistory of the
region. Consequently, this site is not considered eligible for inclusion in
the National Register of Historic Places (Brooks, 1986). Therefore, (1) none
of the proposed P-Area burning/rubble pit closure actions would have an
adverse effect on this archaeological site, and (2) no further archaeological
work is reconnnended, either at this site or at any existing waste site sur-
veyed. A request was made to the South Carolina State Historical Preser-

vation Officer (SHPO) for concurrence with a determination of “nO effect” fOr
the proposed actions at the 77 waste sites. Concurrence of “no effect” was Q-1
received by DOE on October 6, 1986.

Socioeconomic Impacts

The No-Action strategy would have no socioeconomic impacts because it would
not require any additional workers for construction.
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4.2.2 DEDICATION STRATEGY (NO REMOVAL OF WASTE AT EXISTING WASTE SITES, AND
IMPLEMENTATION OF COST-EFFECTIVE REMEDIAL AND CLOSURE ACT IONS AS

REQUIRED)

This section describes modifications at existing waste sites that include clo-
sure and could include further remedial actions, consistent with the Dedica-
tion strategy in which waste is not removed at any of the existing waste
sites, and the sites, with buffer zones, are dedicated for waste management
purposes.

Closure would be applied to inactive waste sites to reduce infiltration, con-
trol surface-water runoff, and reduce erosion and leachate generation. clO-

sure techniques include capping, grading, and revegetation; runoff diversion
and collection; and leachate control systems. Although individual site reme-
diation requirements would be determined by interactions with regulatory
agencies, for this EIS, remedial actions refer to measures that are applied in
addition to closure to control past or continuing releases of contaminants.
Remedial actions include in situ treatment, groundwater pumping and treatment,
and containment or diversion. Appendix C presents more information on
remedial , treatment, and closure techniques.

Intermedia exchange or transfer of contaminant from corrective or remedial

actions applied to contaminated groundwater may result in transfer of
quantities of contaminants to other environmental media. For example, air
stripping of groundwater contaminated with volatile organic chemicals results
in airborne releases of these compounds. While there is no impact to nearby
soils, vegetation, or surface streams, close coordination with regulatory
agencies is necessary for proper permitting and approval of these practices.
Similar conditions would apply in the case of reinfection of treated ground-
water to local aquifers or disposal of groundwater through NPDES outfalls,
disposal of sludgea from liquid effIuent treatment facilities, and disposal of
spent ion exchange media or carbon filters contaminated with radioactivity or
hazardous organic compounds. Incineration of organic solvents presents still
another form of intermedia transfer when halogenated solvents, nitrogen, or
Sulfur-containing materials are converted to acidic off-gases that could be
released to the atmosphere, or are combined in air scrubber sludges as a
result of neutralization or other absorbent mechanisms in stack scrubber
systems. End products from hazardous or radioactive waste pretreatments pose
similar concerns that must be evaluated before process selections are
finalized.

Under the Dedicating strategy, all existing basins that had not been filled
previously wnuld be backfilled after any water has been removed. Table 4-17
lists the basins containing water and methods of disposal for the contained

liquids. Bottom sediments or sludges would be stabilized before backfilling.

Low-permeability infiltration barriers would be installed to cap selected
waste sites (Table 4-18) tO minimize the migration of material remaining in

the ground into the groundwater. These selections are based on projections of
constituent migration made for the No-Action strategy (Section 4.2.1) to pro-
vide a basis for preliminary cost estimates for this EIS.
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Table 4-17. Basin Liquid Disposal Methods

Site

Number Name

1-4

1-8
1-9
1-1o
1-11
1-12
1-13
2-1

2-2

2-5

2-1o
2-11
2-12
2-13
2-14
2-15
2-16
2-17
3-3

5-5

8-2

8-4
9-2

9-12

10-2

Metallurgical laboratory basin

SRL seepage basin
SRL seepage basin
SRL seepage basin
SRL seepage basin
M-Area settling basin’
Lost Lakea
F-Area

H-Area

H-Area

F-Area
F-Area
F-Area
F-Area
H-Area
H-Area
H-Area
H-Area
R-Area

acidlcaustic basin

acidlcaustic basin

retention basin

seepage basin’
seepage basin’
seepage basin”
seepage basin (old)
seepage basin=
seepage basin”
seepage basin’
seepage basina
acid/caustic basin

TNX seepage basin (new)

K-Area

K-Area
L–Area

L-Area

P-Area

acidlcaustic basin

reactor seepage basin
acidlcaustic basin

oil and chemical basin

acidlcaustic basin

Building Method

904-11OG

904-53G
904-53G
904-54G
904-55G
904-51G
904-112G
904-74G

904-75G

281-3H

904-41G
904-42G
904-43G
904-49G
904-44G
904-45G
904-46G
904-56G
904-77G

904-102G

904-80G

904–65G
904-79G

904-83G

904-78G

Batch neutralization and
discharge to stream
Move to basin 904-55G
Move to basin 904-55G TC

Move to basin 904-55G
Allow to drain and dry
Decant to Lost Lake
Allow to drain

I TC

Neutralize and discharge
to stream
Neutralize and discharge
to stream
Disposed to operating
H-Area retention basin
Allow to drain and dry
Allow to drain and dry
Allow to drain and dry
Allow to drain and dry
Allow to drain and dry
Allow to drain and dry
Allow to drain and dry
Allow to drain and dry
Neutralize and discharge
to stream
Transfer to TNX effluent
treatment plant
Neutralize and discharge
to stream
Allow to dry
Neutralize and discharge
to stream
Remove water to storagef
disposal facility

Neutralize and discharge
to stream

“Closure plans have been prepared or filed for these basins.

TC

TC

TC

Remedial actions would be performed as needed to conform to groundwater pro-
tection requirements resulting from interactions with regulatory agencies and
on detailed site-specific information. Additional groundwater monitoring

wells would be installed and existing and new wells would be monitored in con-
formance with post-closure care requirements.
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Table 4-18. Waste Sites Assumed To Be Capped with Low-Permeability Barriers

A- and M-Areas
1-2 Metals burning pit

1-3 Silver ton Road waste site

1–4 Metallurgical Lab. basin
1-5 Miscellaneous chemical basin
1-8 Through 1-11 SRL seepage basins

1-12 M–Area settling basin

F- and H-Areas
2-5 H-Area retention basin
2-6 F-Area retention basin

2-7 Radioactive waste burial ground

2-8 Mixed-waste management facility
2-9 Radioactive was te burial ground

2-10 F-Area seepage basin
2-11 F-Area seepage basin
2-12 F-Area seepage basin
2-13 F-Area seepage basin (old)
2-14 H-Area seepage basin
2-15 H-Area seepage basin
2-16 H-Area seepage basin
2-17 H-Area seepage basin

TC I

R-Area

3–7 R-Area reactor seepage basin
3-8 R–Area reactor seepage basin

3-9 R-Area reactor seepage basin

3–10 R-Area reactor seepage basin
3–11 R-Area reactor seepage basin
3-12 R-Area reactor seepage basin

T~-Area
5-3 TNK burying ground

5-4 T~ seepage basin (old)
5–5 TNK seepage basin (new)

Road A Area
7-1 Road A chemical basin

K-Area
8-4 K-Area reactor seepage basin

L-Area

9–12 L-Area oil and chemical basin

Miscellaneous Areas
11-1 SRL oil test site

Fences, pylons , and signs would be erected at appropriate sites as needed.
Inspection and maintenance (mowing, etc. ) would be performed routinely as part
of overall good housekeeping practices.

4.2. 2.1 Groundwater Impacts

The following paragraphs describe groundwater impacts from implementation of
no-removal-and-closure actions at the various waste sites in each geographic
group.

The results of the model analyses indicate that remedial actions might be
required at some sites to reduce the predicted concentration of certain con-
stituents in the groundwater to within the applicable standards . A number of
actions could provide remediation (see Appendix C). One corrective action
would be groundwater extraction and treatment to remove constituents, such as
volatile organic compounds. Such a system is now in operation in M-Area. For
this EIS, the feasibility of groundwater extraction at appropriate sites is
assumed at the waste sites discussed in the sections that follow. However,

TE I the choice of actual remedial action would depend on the results of site–
SpeCifiC investigations and regulatory agency agreement.

Groundwater p~ping is an a~~epted ~ethOd for the extraction Of ~o”taminant~
and, in certain cases, is also a cost-effective method for the limitation of
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contaminant transport into surrounding water bodies. However, such pumping
can affect groundwater extraction at other wells.

A beneficial impact realized in the M-Area groundwater remedial action is the
removal of more than 99 percent of volatile organic compounds (VOCS) from the Tc
recovered groundwater. After one year of operat ion, more than 55,000 pounds
of VOCS were removed from the groundwater.

Another impact that could result from groundwater extraction is ground surface
subsidence; that is, the elevat ion of the ground surface could be reduced
measurably as the water table is lowered or as the pressure in a confined
aquifer is reduced. However, due to the limited drawdow expected, such
effects are considered to be insignificant.

Hydraulic effects of groundwater pumping could be limited through the use of
reinfection in conjunction with the pwping. Extracted and treated ground–
water meeting applicable National Pollutant Discharge Elimination System
(NPDEs) requirements also could be discharged to nearby surface streams.

The potential need for groundwater corrective action in a geographic group ~E
following the implementation of the Dedication strategy is indicated when peak
constituent concentrations in tbe 1– and 100-meter wells are predicted to
exceed MCLS or comparable criteria. This differs from no action, which

protects the offsite environment but does not necessarily meet criteria for
the protection of onsite groundwater. Further, because these exceedances can
occur at either a l-meter or a 100-meter well , individual site contributions

are not added to determine if there is a potential for cumulative effects in a
geographic grouping. Actual monitoring data and more detailed site-specific
modeling would b.e required to determine the extent and nature of groundwater
corrective actions in an area.

The predicted peak concentrations for the acid/caustic basins and the burning/
rubble pits are from PATHHAE modeling for the site in each of these two func-
tional groups that has the largest inventory of contaminants. These upper-

bound impact predictions are for the L-Area acid/caustic basin and the C-Area
burning/rubble pit. Actual peak concentrations for the other acid/caustic

basins and burning/rubble pits would depend on site-specific inventories,
which could be considerably lower.

Table 4-19 lists constituents in A- and M-Areas that are predicted to exceed
MCLS and that could require remedial action under the Dedication strategy.
The predominant contaminants are trichloroethylene and tetrachloroethy lene.
Others that exceed MCLS are tetrachlorometbane, 1,1,1-trichloroethylene, ] Tc

arsenic, barium, cadmium, nickel, nitrate, and tritium.

Five chemical and 13 radionuclide constituents are predicted to exceed MCLS
and require remedial actions in F- and H-Areas fOr the Dedication strategY, as
indicated in Table 4-20. The chemical constituents are lead, mercury,

nitrate, trichloroethylene, and tetrachloroe thylene. The radionuclides are

strontium-90, yttrim-90, nickel-63, cobalt-60, techneti~–99, cesi~-134 and
137, uranium-238, plutonium-238 and -239, iodine-129, neptunium-237, and

tritium.
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Groundwater pumped f’rom recovery wells would be processed to achieve concen-

trations within MCLS. Treated groundwater could be discharged to Four Mile
Creek or Upper Three Runs Creek, the natural discharge locations for the
water-table aquifer, or could be injec ted to recharge that aquifer. Discharge
to streams would conform to NPDES and RCRA requirements and would not impact
these water bodies . Reinfection would essentially increase the travel time of
constituents in the groundwater, which could be an effective method of reduc-
ing the concentration of short half-life isotopes such as tritium. Ground-
Water withdrawal with discharge to surface “aters would have an insignificant
effeet on water-table elevations in F– and H-Areas.

Table 4-21 lists lead, trichloroethylene, tetrachloroe thylene, cesiurn-137,
tritium, strOntium-90, and yttrium-90 as the constituents predicted to exceed
MCLS in R-Area under the Dedicat ion strategy. The R-Area reactor seepage
basins are the only sources of radionuclides that are predicted to exceed
standards. Potentially all of the contaminants predicted to exceed standards
in the R-Area could be treated. If groundwater pumping were employed, the
drawdown effects would probably be localized and transitory. If drawdom were
found to be a problem, the treated water would be reinfected into the aquifer
from which it was withdrawn. Otherwise, the treated water would be discharged
to nearby onsite streams in compliance with NPDES requirements.

Chromium, trichloroethylene, ‘and tritium are the only constituents in C- and
CS-Areas predicted to exceed MCLS under the Dedication strategy (Table 4-22).
All the contaminants identified as exceeding standards potentially could
require treatment to meet regulatory standards . Tbe considerations of draw-
down effects, reinfection, or surface discharge resulting from any groundwater
extraction would be the same as those described above for R-Area.

TC

TC

Table 4–23 lists the constituents in TNX-Area that are predicted to exceed ~c
MCLS under the Dedication strategy (barium. chromium. lead. nitrate. tri-
chloroethylene, and tetrachlorome~~ane ). Groundwater would be pumped from ‘
recovery wells and processed to reduce contaminant levels to within MCLS or
requirements established through regulatory interactions. Treated groundwater
would be discharged to the Savannah River swamp, the natural location of
outcropping for the water-table aquifer. Drawdown of the water-table due to
groundwater withdrawal is expected to be local and insignificant.

The D-Area oil seepage basin (Building 631-G) is the only waste management
unit in D-Area. PATHRAE simulations project that the concentration of
tetrachloroethy lene at the l-meter well (0.02 milligrams per liter) exceeded

its health-based standard (0.0007 milligrams per liter) in 1977 for all
actions including the Dedication strategy. As in the nearby TNX-Area, the
direction of groundwater flow in D-Area is toward the Savannah River.
Likewise, because of higher head in the Middendorf /Black Creek, contamination
of this aquifer is unlikely.

The constituent concentrations in the miscellaneous waste sites grouping did
not meet the threshold selection criteria for PATHRAE modeling. Al 1
constituents at these sites would be expected to be within MCLS under the
Dedication strategy. Therefore, groundwater corrective actions are not

considered likely in those areas. Under the Dedication strategy, the
concentration of uranium-238 at the Road A chemical basin is predicted to be
270 picocuries per liter in the year 2985, which is above its MCL (24
picocuries per liter).

TC

TC
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Four constituents predicted to exceed MCLS in K-Area under the Dedication
strategy are lead, chromium, trichloroethylene, tetrachloroethy lene, and
tritium (Table 4-24). Additional corrective actions, such as contaminated
groundwater withdrawal and treatment, could be employed to meet regulatory
standards and protect human health and the environment.

The considerations of drawdow effects, reinfection, or surface discharge
resulting from any groundwater extraction would be the same as those described
for R-Area above.

Table 4-25 identifies 10 chemical and five radioactive constituents in L-Area
that are predicted to exceed MCLs under the Dedicat ion strategy. Most of the
chemical constituents are organics, issued to originate primarily from the CMP
pits; these are 2,4,5-TP (silvex), 2,4–D, endrin, toxaphene, benzene, tri-
chloroethylene, tetrachloroe thylene, dichloromethane, and chloroethylene. The
other chemical constituent that exceeds MCLS in L-Area is lead. Radioactive
constituents include tritium, cobalt–60, strOntiun-90, yttriun-90, and
americium-241.

Additional corrective actions, such as the installation of a groundwater
extraction system to reduce the levels of listed contaminants , could result in
intermedia impacts both individually at each site and cumulatively, as
discussed above.

TC

Lead, trichloroethylene and tetrachloroethy lene are predicted to exceed MCLS ~C
in P-Area under the Dedication strategy (Table 4-26) .

If an action such as groundwater extraction and treatment is undertaken to
meet regulatory standards, the drawdown effects are expected to be localized
and transitory. If drawdow were found to be a problem, the treated water
would be reinfected into the aquifer from which it was withdrawn. Otherwise,
the treated water would be discharged to nearby onsite streams , probably to
the natural aquifer outcrop. Such discharges would be in compliance with all
pertinent standards.

SununarYof Groundwater Effects Under Dedication Stratepy

This analys”is indicates that groundwater corrective action could be required
at 9 of the 11 geographic groups because of constituent concentrations in
groundwater that exceed MCLS or comparable criteria. The predominant
constituents predicted by PATHRAE code to exceed MCLS are nitrate, lead, TC

trichloroethylene, tetrachloroethy lene, tritium, and strontiu–90.

4.2.2.2 Surface-Water Impacts

As a result of closure and groundwater remedial actions to be conducted under
this strategy, the concentrations of tritium, tetrachloroethy lene, and nitrate
which are calculated to exceed MCLS in surface water for no action would be TE
brought into compliance. Corrective action could consist of groundwater with-

drawal and treatment, with subsequent discharge of treated groundwater to

onsite strems in compliance with applicable NPDES permits.
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Table 4-26. Peak Concentrations for Dedication Strategy, K-Area
\

a
PATHRAE - Peak concentrations

Chemicals (mg/L) Radionuclides (pCi/L)

Was te Management Site Trichloro- Tetrachloro–

facility number Pb ethylene ethylene H-3

TC

TE

TC

TE
I

TC

TC

K-Area burningl 8-1 (b) 1.9 (b) (b)
rubble pit (1978)

K-Area acid/ 8-2 0.054 (b) 0.094 (b)
caustic basin (1971) (1971) (1971)

K-Area reactor 8-4 (b) (b) (b) 7.2 X 10’
seepage basin (1960)

Standardc 0.05 0.005 0.0007 8.7 X 104

“Year of occurrence in parentheses. Only the constituents with peak con-

centrations that exceed standards at one or more waste sites are given.
bCOnstituent did not meet threshold selection criteria for PATHRAE modeling
or peak concentrateion is within regulatory standard.
‘Sources: EPA, 1985a, 1985b (tetrachloroethy lene), and EPA, 1987. ICRP Publi-
cation 30 (ICRP, 1978) methodology was used to determine concentrations that
yield an annusl effective whole-body dose of 4 millirem.

4.2.2.3 Radiological Doses

For the Dedication strategy, Table 4-27 lists peak annual doses to the maxi-
mally exposed individual from the 21 low-level radioactive and mixed-waste
sites, and their years of occurrence. These doses assume that the maximally
exposed individual resides on the SRP after institutional control is relin-
quished in 100 years. The groundwater-well pathway is the most significant,
contributing more than 95 percent of the total dose at those sites with peak
annual doses of 0.10 millirem or more, with the exception of the old TNX
seepage basin. At that site, resuspension of contaminated dust from the
unvegetated outfall delta results in a first year dose of 12.3 millirem. The
reclaimed-farm pathway contributes all the 0.071-millirem and 1.4 x 10-4
millirem doses from the SRL seepage basins and the TNX burying ground,
respectively.

The R–Area Seepage ba~in~ are predicted to exceed the 4-millirem EPA annual

drinking-water dose limit and the 100-millirem D(JE annual dose limit for all
pathways via water con~~ptio~ from the l-meter well Under the Dedication

strategy (630 millirem in >111). Six additional
4-mi Llirem EPA annual drinking-water limit after
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Table 4-26. Peak Content rations for Dedication Strategy, P-Area

a
PATHRAE – Peak Concentration

Chemicals, mg/L

Waste
management Site Trichloro- Tetrachloro-
facility number Pb ethylene ethylene

P-Area burning/ 1o-1 (b) 1.9 (b)
rubble pit (1978)

P-Area acid 10-2 0.054 (b) 0.094
caustic basin (1971) (1971)

Standard c 0.05 0.005 0.0007

“Year of occurrence in parentheses . Only the constituents with peak concentra-
tions that exceed standards at one or more waste sites are given.
bConstituent did not meet threshold selection criteria for PATHRAE modeling or
peak concentration is within regulatory standard.
‘Sources: EPA, 1985a, 1985b (tetrachloroethy lene), and EPA, 1987. ICRP Publi-
cation 30 (ICRP, 1978) methodology was used to determine concentrations that
yield an annual effective whole–body dose of 4 millirem per year.

remediation), are the H-Area retention basin (81 millirem from the l-meter
well in 2085 ), the radioactive waste burial grounds (14 millirem from the
100-meter well in 2085), the F-Area seepage basins (5.7 millirem frOm the
l-meter well in 2985), the old F-Area seepage basin (34 millirem frOm the
l-meter well in 2370), the Road A chemical basin (4.3 millirem from the
l-meter well in 2985), and the L-Area oil and chemical basin (6.1 millirem
from the l-meter well in 2185). The complete Dedication strategy (i.e. ,

closure and remedial action as required) would reduce these doses to below the
4-millirem annual EPA drinking-water dose limit. All sites comply individ-
ually with the 25-millirem DOE annual dose limit for the atmospheric pathway.

The annual doses received from all pathways by the uimally exposed indivi–
dual residing at the SRP boundary during the year of closure and onsite during
the peak exposure year (2111) are 12.3 and 6.4 x 10’ millirem,

respectively. The latter dose neglects the implementation of postclosure

groundwater remedial actions, which would reduce that dose to less than 10
millirem per year (including about 8.7 millirem from direct exposure to the
unreclaimed outfall delta).

The annual collective doses received by the population during the first year
and 100 years (2085 ) from the time of implementation Of the Dedication

strategy are 3.9 and 3.0 person-rem, respectively, of which the atmospheric

TC

I TE
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Table k–27. Peak Annual Doses to the Maximally Exposed Individual from
Radiological Releases for the Dedication Strategy

Maximm

individual Year of

Low-level and mixed waste sites dose (mrem) Peak dose

H-Area retention basin
F-Area retention basin
R-Area Bingham pump outage pits
R-Area reactor seepage hasins
Ford Building waste site
~ burying ground
K-Area Bingham pump outage pit
K-Area reactor seepage basin
L-Area Bingham pump outage pits
P-Area Bingham pump outage pit
SRL seepage basins
M-Area settling basin and Lost Lake
Radioactive waste burial ground, mixed waste

managemnt facility (new), and radioactive
waste burial ground (old)

F-Area seepage basins
F-Area seepage basin (old)
H-Area seepage basins
Ford Building seepage basin
~ seepage basin (old)
~ seepage basin (new)
Road A chemical basin
L-Area oil and chemical basin

81
0.057
0.20
630
0
1.4 x 10-4
0.20
0.22
0.20
0.20
0.071
0.0072
14.0

5.7
34
1.3
0.57
12.3
1.4
4.3
6.1

2085
2318
2085
2111

2085
2085
2085
2085
2085
2085
2085
2085

2985
2370
2185
2393
1985
2614
2985
2185

pathway of the old TNX seepage basin releases alone contributes more than 65
percent. Appropriate remedial actions could reduce these doses further.

4.2.2.4 Health Effects

Radiological

The health effects presented in this section are based on the Dedication
strategy doses without further groundwater remedial. action. Table 4-28 lists
lifetime health risks to the ~ximally exposed individual resulting from peak
annual radioactive releases from 21 low-level and mixed waste sites.

The fatal health risks to the maximally exposed individual residing at the sRP
boundary from exposures during the year of closure (1985 assumed) and residing

onsite during the peak year (2111), are 3.4 x 10”’ and 1.8 x 10-4,
respectively. The corresponding maximum lifetime risks would be 1.7 x 10-4
and 9.0 x 10-3, respectively, assming a 50-year exposure at the peak annual
rate.
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Table 4-28. Radiological Health Risks to Maximally Exposed Individual
from the Peak Annual Doses for the Dedication Strategy

Maximum
individual Lifetime

risk (HE for exposure
Low-level and mixed waste sites peak year dose ) risk”

H-Area retention basin
F-Area retention basin
R-Area Bingham pump outage pits
R-Area reactor seepage basins
Ford Building waste site
TWX burying ground
K-Area Binghsm pump outage pit
K-Area reactor seepage basin
L-Area Bingham pump outage pits
P-Area Bingham pump outage pit
SRL seepage basins
M-Area settling basin and Lost Lake
Radioactive waste burial ground, mixed waste

management facility (new), and radioactive
waste burial ground (old)

F-Area seepage basins
F-Area seepage basin (old)
H-Area seepage basins
Ford Building seepage basin
~ seepage basin (old)
TNK seepage baain (new)
Road A chemical basin
L-Area oil and chemical basin

2.3 X 10-S
5.6 X 10-8
3.4 x 10”8
1.8 X 10-4

0

3.9 x 10-’
5.6 X 10-’
6.2 X 10-8
5.6 X 10-’
5.6 X 10-8
2.0 x 10-8
2.0 x 10-9
3.9 x 10-7

1.6 X 10-’
9.5 x 10-’
3.6 X 10-7
1.6 X 10”7
3.4 x 10-”

3.9 x 10-7
1.2 x 10-6
1.7 x 10-6

1.2 x 10-3
8.0 X 10-7
2.8 X 10-’
9.0 x 10-3
0
2.0 x 10-’
2.8 X 10-’
3.1 x 10-6
2.8 X 10-6
2.8 X 10-’
1.0 x 10-6
1.0 x 10-7
2.0 x 10-4

8.0 X 10-5
4.8 X 10-4
1.8 X 10-s
8.0 X 10-’
1.7 x 10-4
2.0 x 10-5
6.0 X 10-’
8.5 X 10-5

“Assumes a 50-year exposure at peak year dose.

The number of fatal health effects predicted for the population in the SRP
region as a result of exposures during the year of closure, and during the
one-hundredth year (2085) are 1.1 x 10”3 and 8.4 x 10- , respectively.
Lifetime effects of exuosures at the same rate would total 5.5 x 10-2 and
4.2 X 10-2 cancer deaths, respectively.

Appropriate remedial actions could reduce

Chemical

Groundwater/Surf ace-Water Pathway

the doses and health effects further.

Tables 4-29 and 4-30 summarize the risks posed under the Dedication strategy
in each geographic region via the groundwater/surf ace-water pathway.

For the A- and M-Area geographic grouping, the highest total CarCiIIOgenic risk

for 50-year exposures following 2085 is 1.2 x 10-’, presented by the M–Area
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settling basin at the 100-meter well. The peak risk is 1.3 x 10-’, due to

tetrachloroethy lene at the miscellaneous chemical basin l-meter well and 100-
meter well from exposures peaking in 2024 and 2033, respectively.

The M-Area settling basin also presents the highest noncarcinogenic risks for
exposures in 2085, with hazard indexes of 2.1 at the 100-meter well and

2.9 X 10-’ at the l-meter well. Maximum chemical-specific, noncarcinogenic

hazard indexes are also posed by nitrate in these wells: 2.1 x 102 in the

l–meter and 100-meter wells for exposures in 2052.

In the F- and H-Area geographic grouping, the highest total carcinogenic risk

TC
from 50-year exposures following 2085 presented under the Dedication strategy
by the 100-meter well is insignificant. However, the peak risk for the domi-

nant carcinogenic chemical (1.7 x 10-4) was presented by trichloroethylene

from hypothetical exposures peaking at the l-meter well in’1978.

The mixed-waste management facility and old radioactive waste burial grounds
present the highest noncarcinogenic risks fram exposures in 2085, with hazard
indexes of 1.1 in the l-meter well and 5.5 in the 100-meter well. The domi-

nant noncarcinogenic chemicals are nitrates,
6.9 X 10’

presenting an ADI fraction of

in 1987 at both the 1- and 100–meter wells at the F-Area seepage
basins.

All four strategies present the same carcinogenic and noncarcinogenic risks
for the groundwater/surf ace-water pathway for the R-, C-, CS-, TNX-, Road A,
K-, and P-Area geographic groupings. The carcinogenic risks are the same
under all strategies for the L-Area geographic grouping. See Section 4.2.1.4.

The total noncarcinogenic risks for exposures in 2085 under the Dedication
strategy are greatest for the l-meter well at the L-Area oil and chemical

TC basin (hazard index of 3.8 x 10-‘ ). As under the No-Action strategy, the
dominant noncarcinogenic chemical risk of 4.8 is posed by silvex at the CMP
pits l–meter well in 2012.

Atmospheric Pathway

Table 4-31 lists risks to the maximally exposed individual and to the popu-
lation for the Dedication strategy due to carcinogenic atmospheric releases.
Risks due to noncarcinogenic releases are not considered significant for the
three selected years. Major contributors to total risk due to carcinogenic
releases are from burning/rubble pits and the M-Area air stripper. The major
chemical contributors to the risk are trichloroethylene and chromim-VI.
Risks are generally higher for 2085 than for 1985 because the maximally
exposed individual is assumed to be much closer to the waste site. This
results in higher exposures, even though the source strength might have
decreased due to leaching over the previous 100 years.

4.2. 2.5 Ecological Impacts

Potential impacts of the Dedication strategy on aquatic ecosystems would be
similar to those disc~~~ed in Se~tiOn 4.2.1,5.

TC
This is true since in most

cases the diluted concentrations of contaminants subjected to PATHRAE analysis
did not significantly change under any of the closure actions. It is likely
that the wastes evaluated on the basis of contaminant concentrations of
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downgradient wells and stream dilution would also not change since many wastes
have already leached to the groundwater and would continue to outcrop fOr
years.

The Dedication strategy would eliminate potential impacts to wildlife
resulting from the consumption of contaminated standing water and bio-
intrusion, as described in Section L.2.1.5. All open basins would be drained,
backfilled, and revegetated. Thus , none of the waste sites would have open
basins to retain water, and the contaminated soils would be buried. If the
roots of the vegetation do not penetrate into the contaminated layer, bio-
intrusion should not be a problem. Proper site maintenance would prevent
establishment of deep-rooted plants . This strategy would not eliminate poten-
tial impacts to wildlife from consuming undiluted ground”ater at the outcrop.
The potential impacts t-elated to the consumption of undiluted groundwater
would be similar to those described in Section 4.2.1.5.

Noise and habitat disttirbance related to tbe Dedication strategy could
adversely impact wildlife. These impacts could eliminate use of the sites by
some animals; however, impacts would be short-term. Current information does
not permit an accurate determination of potential impacts from borrow pit
activities, although these are not expected to be significant in the context

Of overall site land uses. As indicated in Section 4.2.1.5, some endangered
and threatened species , including a candidate species, exist on the SRP.
Based on surveys conducted on the SRP, none of these species have been found
to reside within the inunediate vicinity of any of the waste sites with the
exception of the candidate species, the sand burrowing mayfly, located within
200 meters of the Old F-Area Seepage Basin, and an American alligator residing
in the M–Area Settling Basin. As noted in Section 4.2.1.5, bald eagles have
been sighted flying in the vicinity of a number of waste sites, but there are
no active nest sites that have been located near any of these sites . Impacts

should not occur to the sand burrowing may fly if erosion control qeasures are
closely followed. The American alligator residing in the M–Area Settling
Basin would be displaced due to closure. Eagle flights near sites could be
temporarily affected due to noise and disturbance; however, no adverse
long-term impacts would occur.

The Dedication strategy would eliminate the potential impacts to wetlands from
contaminated basin overflow, but would not eliminate potential impacts from
contaminated groundwater; sedimentation impacts are also possible. Because

all open basins would be drained, backfilled, and revegetated, the potential
for basin overflow would be removed. The discussion of contaminated ground-
water affecting wetlands is presented in Section 4.2.1.5. As mentioned above,

levels of groundwater contaminants are not expected to change significantly
under any closure actions; thus , impacts to wetlands and their associated

wildlife could occur. Impacts to wetlands located near waste sites could

arise due to erosion from closure activities. However, proper erosion control

measures could prevent or reduce such impacts. Most sites, however, are

sufficiently removed from wetlands that sedimentation impacts would not likely
occur.

TC

TC
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4.2. 2.6 Other Impacts

occupational Risk

Carcinogenic and noncarcinogenic risks have been estimated for workers at one
site under the Dedication strategy: the M-Area settling basin and associated

areas (overflow ditch and seepage area and Lost Lake), which are to be drained
prior to closure. For protected workers at this site, the total carcinogenic

risk would be 7.1 x 10-’0 and the total noncarcinogenic risk would be 7.9 x

10-4 from airborne materials .

TE I Archaeological/Historical Impacts

The Dedication strategy would not affect any archaeological and/or historic
resources. A survey in the existing waste site areas located no significant
sites requiring impact mitigation (see Section 4.2.1 .6).

TE ] Socioeconomic Impacts

Socioeconomic impacts for this strategy would be insignificant because the
pro jetted peak construction workf orce would not exceed 200 persons and would
be drawn from the existing construction work force employed on the Plant.
Because these workers already reside in the SRP area, no additional impacts to
local communities and services due to immigrating workers are expected to
occur.

4.2.3 ELIMINATION STRATEGY (REMOVAL OF WASTE TO THE EXTENT PRACTICABLE FROM
EXISTING WASTE SITES , AND IMPLEMENTATION OF COST-EFFECTIVE REMEDIAL AND
CLOSURE ACTIONS AS REQUIRED)

Under the Elimination strategy, buried waste and contaminated soil, at all
existing waste sites would be excavated, packaged, and transported to one of
five SRP storage/disposal facilities: the existing sanitary landfill, a new
low-level radioactive waste facility, a ne” hazardous waste facility, a new
mixed waste facility, or the cement /flyash matrix (CFM) facility in Y-Area.

TE
Table 4-32 lists the estimated volumes of waste and contaminated soil in each
existing waste site . Recovery of this waste would require slightly greater
volumes to be excavated and transported to a suitable storage/disposal facil-
ity. Table 4-32 also lists the volumes of backfill required, the distance
from each waste site to the storage/disposal facility, and the facility uti-

1lized.TE
The volumes and distances are preliminary values used in this EIS only

to describe the likely range of impacts of the proposed actions .

TE IAny liquids in the open basins would be managed as indicated in Table 4-17

before any excavation is begun. Low-permeability infiltration barriers would
be installed to cap the excavated waste sites listed in Table 4-33.

TC

Following waste removal and closure, additional groundwater monitoring wells
would be installed as required, and existing and new wells would be monitored

in accordance with requirements. As in the case of the Dedication strategy,
remedial actions would be performed as required (see Section 4.2.2).

TE I Good housekeeping practices would continue,

fenCes and pylons.
including the installation of new
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Table 4-33. Excavated Waste Sites Assumed to be Capped
with Low Permeability Barrier

A- and M-Areas
1-3 Silverton Road waste site
1-8 SRL seepage basin
1-9 SRL seepage basin
1-10 SRL seepage basin
1-11 SRL seepage basin

F- and H-Areas
2-5 H-Area retention basin
2-6 F-Area retention basin
2-7 Radioactive waste burial ground
2-8 Mixed-waste management facility
2-9 Radioactive waste burial ground
2-10 F-Area seepage basin
2-11 F-Area seepage basin
2-12 F-Area seepage basin
2-13 F-Area seepage basin (old)
2-14 H-Area seepage basin
2-15 H-Area seepage basin
2-16 H-Area seepage basin

2-17 H-Area seepage basin

R-Area
3-7 R-Area reactor seepage basin
3-8 R–Area reactor seepage basin
3-9 R-Area reactor seepage basin
3-10 R-Area reactor seepage basin
3-11 R-Area reactor seepage basin
3-12 R-Area reactor seepage basin

~ Area I TC
5-3 TNK burying ground

Road A Area
7-1 Road A chemical basin

K–Area
8-4 K-Area reactor seepage basin

L-Area
9-12 L-Area oil and chemical

basin

4.2.3.1 Groundwater Impacts

The following paragraphs discuss groundwater impacts from waste constituents
released from the various waste sites in each geographic group. They also

present peak constituent concentrations predicted by tbe PATHRAE computer code
to exceed MCLS or comparable criteria in each geographic group following
implementation of the Elimination strategy. Corrective actions could be
required to bring these constituent levels to within health-based concen- TE
tration limits.

Table 4-34 lists constituents in A- and M-Areas predicted to exceed MCLS or
comparable criteria under the Elimination strategy. The primary constituents

are trichloroethylene and tetrachloroe thylene. Others are tetrachloromethane,

1,1,1-trichloroethylene, arsenic, barium, cadmium, lead, nickel, nitrate, and TC

tritium. Groundwater remediat ion would follow the same general pattern

described in Section 4.2.2.1.

Implementation of the Elimination strategy at all existing waste sites in TE

F- and H-Areas is not predicted to change the concentration Of chemical con-
taminants in the groundwater from that calculated in the Dedication strategy,
as indicated in Table 4–20. Table 4–35 lists the radioactive constituents

predicted to exceed MCLS or comparable criteria in F- and H-Areas. Potential

groundwater impacts are similar to those described in Section 4.2.2.1.
GroundWater remedial action would be implemented as required tO reduce the
concentration of constituents to below applicable standards.
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Table 4-36 lists lead, trichlorOethylene, tetrachlOrOethy lene, cesi~-137,
tritium, strontim-90, and yttrium-90 as the constituents predicted to exceed
MCLS or comparable criteria in R–Area under the Elimination strategy. The

R-Area reactor seepage basins are the sources of radionuclides that exceed
standards. Strontium-90 and yttrium-90 would be the only substances reduced

by this strategy, compared to the No–Action strategy.

Remedial action, such as contaminated groundwater withdrawal al~d treatment to
meet regulatory standards, could be implemented for all the contaminants
determined to exceed standards.

The Elimination strategy in C- and CS-Areaa results in predictions of the same
peak concentration as those under no action (see Table 4-22), with the excep-
tion of chromium from the Ford Building seepage basin, which is reduced to
below its MCL. This strategy could require contaminated groundwater with-

drawal and treatment or some other action after closure to meet regulatory
standards for those contaminants determined to exceed standards.

The Elimination strategy at existing waste sites in the TWX, K- and P-Areas is
not predicted to reduce the peak concentrations of contaminants in the ground-
water below those presented for the Dedication strategy in Tables 4–23, 4–24,
and 4-26, respectively. The Elimination strategy in D-, Road A and L-Areas

also leaves peak concentrations unchanged with the exception of americium-241
in L–Area, which is reduced to below its MCL (see Table 4-25) . Groundwater

remedial action could be required to reduce the concentration of constituents
listed to below applicable standards.

PATHRAE predicts the peak constituent concentrations in the miscellaneous
waste site grouping to be within MCLS or comparable criteria. Groundwater

corrective action is not expected to be required in these areas under any
strategy.

Summary of Groundwater Effects

Groundwater corrective action could be required at 9 of the 11 geographic
groups, because the constituent concentrations exceed MCLS or comparable cri-
teria. The number of groups is unchanged from that estimated for the Dedi-
cation strategy, but the extent of required remedial actiona is expected to be
Less under the elimination strategy. The predominant constituents predicted
by PATHRAE to exceed MCLS or comparable criteria under the Elimination
strategy are nitrate, lead, trichloroethylene, tetrachloroethy lene, tritium,
and strontitm-90.

4.2.3.2 Surface-Water Impacts

The closure and remedial actions to be conducted under this strategy would
result in surface-water quality improvements similar to those identified in
Section 4.2.2.2.

4.2.3.3 Radiological Doses

For the Elimination strategy,
really exposed individual from
and their years of occurrence.

Table 4-37 lists peak annual doses to the maxi-
21 low-level radioactive and mixed waste sites,

These doses assume that the maximally exposed
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Table 4-36. Peak Concentrations for Elimination Strategy, R-Area

PATHRAE - Peak concentrate ona

Chemicals (mg/L) Radi onucl ides (pCi/L)

Waste
management Site Tri chloro- Tetrachl oro-

facility number Pb ethyl ene ethyl ene CS-137 H-3 sr-90 Y-90

R-Area burningf 3-1 (b) 1.9 (b) (b) (b) (b) (b)
rubble pits 3-2 (1978) I TC

R-Area acid/ 3-3 0.054 (b) 0.094 (b) (b)
caustic basin

(b) (b)
(1971) (1971) I

R-Area reactor 3-7 (b) (b) (b) 3300 1.5 x 108 g.3c 93C
seepage through (1965) (1963)
basins

(2111) (2111)
3-12

Standardd 0.05 0.005 0.0007 110 8.7 X 104 42 550

aYear of occurrence in parentheses. Only the constituents with peak concentrations that exceed
standards at one or more waste sites are given.

bco”~tituent did “Ot meet threshold selection criteria for PATHRAE modeling or peak Concentrate On
is within regulatory standard.

cThe facilitated transport peak for Sr-90 and Y-90 is predicted to have been 720 pCi/L in 1965.
The listed value is the predicted future peak, which is affected by waste removal and closure.

‘Sources: EPA, 1985a, 1985b (tetrachl oroethylene), and EPA, 1987. ICRP Publication 30 (ICRP,
1978) methodology was used to determine concentrations that yield an annual effective whole-body
dose of 4 millirem per year.
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Table 4-37. Peak Annual Doses to Maximally Exposed Individual and
Years of Occurrence for Elimination Strategy

Maximum
individual Year of

Low-1evel and mixed waste site dose (mrem) peak dose

H-Area retention basin 47 2085

F-Area retention basin 0.0006 2318

R–Area Bingham pump outage pits 0.0058 2115
R-Area reactor seepage basins 6.3 2111
Ford Building waste site o

TNX burying ground 1.f4x 10-4 2085
K-Area Bingham pump outage pit 0.0058 2115
K-Area reactor seepage basin 0.22 2085

L-Area Bingham pump outage pits 0.0058 2115
P-Area Bingham pump outage pit 0.0058 2115
SRL seepage basins 0.053 2085
M-Area settling basin and Lost Lake 0.0073 1985
Radioactive waste burial zround. mixed waste

management facility (new) ,
waste burial ground (old)

F-Area seepage basins
F-Area seepage basin (old)
H-Area seepage basins
Ford Building seepage basin
TNX seepage basin (old)
~ seepage basin (new)
Road A chemical basin
L-Area oil and chemical basi

and radioactive
14.0
0.45
0.48
1.0
0.22
12.3
0.014
0.043

.n 1.4

2085
2685
2085
2185
2393
1985
2614
2985
2085

individual resides on the SRP after institutional control is relinquished in
2085. The groundwater-well pathway is the most significant, and is respon-
sible for the dose at all sites with peak annual doses of O.10 millirem or
more, except at the old TNX seepage basin, where resuspension of
contaminated dust from the unclosed outfall delta results in a first-year
(1985) dose of 12.3 millirem. The atmospheric pathway is responsible for
doses in the M-Area settling basin and its vicinity. At the TNX burying
ground and the SRL seepage basin, the reclaimed farm pathway is responsible.

All sites comply with the 100-millirem DOE annw1 d~~e limit for all path-
ways. Three sites are predicted to exceed the 4-millirem EPA annual
drinking-water limit after the implementation of the Elimination strategy
(but with no groundwater remediation) : the radioactive waste burial grounds
(14 millirem from the 100-meter well in 2085), the R-Area seepage basins

(6.3 millirem from the l-meter well in 2111) and the H-Area retention basin
(47 millirem from the l-meter well in 2085). All sites comply individually
with the 25-millirem DOE annual dose limit for the atmospheric pathway.
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The complete implementation of this strategy (i.e., closure and remedial
action as required) would reduce the peak annual drinking-water dose to below
the 4-millirem EPA annual limit.

The annual doses received from all pathways by the maximally exposed indi-
vidual residing at the SRp boundary during the year of closure and onsi te ~C
during the peak exposure year (2085) are 13 and 57 millirem, respectively.

The annual collective doses received by the population during the first year

and 100 years (2085), from the time of implementation of the elimination
option, are 30 and 3.0 person-rem, respectively. More than 95 percent of the Tc
dose during each of these years arises from the atmospheric pathway.

4.2.3.4 Health Effects

Radiological

The health effects presented in this section are based on the Elimination
strategy without further remedial action. Table 4-38 lists lifetime health
risks to the maximally exposed individual resulting from peak annual radio-
active releases from 21 low–level and mixed waste sites .

The fatal health risks to the maximally exposed individual residing on the SRP
boundary from exposures during the year of closure and residing onsite during
the peak year (2085) would be 3.7 x 10-’ and 1.6 x 10-5, respectively.
The corresponding maximum lifetime risks would be 1.8 x 10-4 and 8.0 x
10-”, respectively, assming a 50-year exposure at the peak annual rate. ITC
The number of fatal health effects that would be predicted in the population
in the SRP region from exposures during the year of waste

and in 2085, are 8.5 x 10-3 and 8.3 x 10”4, respectively.

Chemical

Groundwater and Surface-Water Pathway

removal and closure,

Tables 4-39 and 4–40 summarize the risks under the Elimination strategy in
each geographic grouping via the groundwater/surf ace-water pathway.

For the A- and M-Area geographic grouping, the highest total carcinogenic risk

TC

for 2085 would occur at the M-Area settling basin 100-meter well ]TC

(3.5 x 10-4). The carcinogenic risk for tetrachloroethy lene

(2.9 x 10-’) would occp~~k at both the 1- and 100–meter wells of the

miscellaneous chemical basin in 1990 and 1999.

The M-Area settling basin would present the highest noncarcinogenic risk in
2085 at the 100-meter well (5.0 x 10”2). The peak noncarcinogenic risks are

also presented by this site. Nitrate would peak in the l-meter well at 5.4 x

10-2 in 1995, and in the 100-meter well in 1994.
TC

In the F- and H-Area geographic grouping, the highest total carcinogenic risk
in 2085 is presented by the F-Area burning/rubble pit; it is not significant.
Trichloroethylene created the peak carcinogenic risk at the l-meter well of
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Table 4-38. Radiological Health Risks to Maximally Exposed Individual
from the Peak Annual Dose for Elimination Strategy

Maximum
individual Lifetime

risk (HE for exposure
Low-level and mixed waste sites peak year dose ) risks

H-Area retention basin
F-Area retention basin
R-Area Bingham pump outage pits
R-Area reactor seepage basins
Ford Building waste site
TNX burying ground
K-Area Bingham pump outage pit
K–Area reactor seepage basin
L-Area Bingham pump outage pits
P–Area Bingham pump outage pit
SRL seepage basins
M-Area settling basin and Lost Lake
Radioactive waste burial ground, mixed waste

management facility (new), and radioactive
waste burial ground (old)

F-Area seepage basins
F-Area seepage basin (old)
H-Area seepage basins
Ford Building seepage basin
TNX seepage basin (old)
TNX seepage basin (new)
Road A chemical basin
L-Area oil and chemical basin

1.3 x 10-5 6.5 X 10-’
1.7 x 10-’0 8.5 X 10-’
1.6 X 10-’ 8.0 X 10-”
1.8 X 10-6 9.0 x 10-5
0 0
3.9 x 10-’1 2.0 x 10-’
1.6 X 10”’ 8.0 X 10-’
6.2 X 10-8 - 3.1 x 10-’
1.6 X 10-9 8.0 X 10-’
1.6 X 10-’ 8.0 X 10-’
1.5 x 10-8 7.5 x 10-’
2.0 x 10-’ 1.0 x 10-7

3.9 x 10-’ 2.0 x 10-4
1.3 x 10-’ 6.5 X 10-’
1.3 x 10-7 6.5 X 10-’
2.8 X 10-7 1.4 x 10-5
6.2 X 10-8 3.1 x 10-’
3.4 x 10-’ 1.7 x 10-4
3.9 x 10-’ 2.0 x 10-7
1.2 x 10”8 6.0 X 10-7
3.9 x 10-7 2.0 x 10-5

‘Assumes a 50-year exposure at peak year dose.

TC

I

the F-Area burning Irubb1e pit (1.7 x 10-4) in 1978.
(1.6 X 10-4)

A similar risk
was presented at the 100-meter well in 1983.

The mixed waste management facility and old radioactive waste burial grounds
present the highest noncarcinogenic risks. In 2085, the 100-meter well would
present a hazard of 5.3. Nitrate is the dominant noncarcinogenic chemical,

TC I Creating a peak hazard index of 6.9 X 10’ in 1987 for both the 1- and
100-meter wel 1s of the F-Area seepage basins.

In the R-Area and the C- and CS-Area geographic grouping, all four strategies
present the same carcinogenic and noncarcinogenic risks (see Section 4.2.1 .4).

In the TNX-Area geographic grouping, the total carcinogenic risks from 50-year
exposures following 2085 are highest at the D-Area Oil basin 100-meter” well

TC (4.8 X 10-’). The risk for the dominant carcinogen, trichlorbethylene,
peaked at the D-Area burning/rabble pit l-meter well in 1978 (1.7 x 10”4) ,
and at the 100-meter well in 1983 (1.6 x 10-4).
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Noncarcinogenic risks presented under this alternative are the same as those
presented under no action (see the discussion in Section 4.2. 1.4).

In the Road A and the K-Area geographic groupings , carcinogenic and noncarci-
nogenic risks are the same for all four strategies (see Section 4.2.1.4) .

In the L-Area geographic grouping, carcinogenic risks are the same for all

fOur strategies (see Section 4.2.1 .4). The L–Area oil and chemical hasin
poses the highest noncarcinogenic risk in 2085 at the l–meter well (hazard
index = 2.8 x 10-!). The peak risk for the dominant noncarcinogenic chem-
ical is the same for all strategies (see Section 4.2. 1.4).

In the P-Area geographic grouping, the carcinogenic and noncarcinogenic risks
are the same for all options (see the discussion of these risks in Section
4.2.1.4).

Atmospheric Pathway

Table 4-41 lists risks to the maximally exposed individual and to the popu-
lation for the Elimination strategy due to carcinogenic atmospheric releases .
Risks due to noncarcinogenic releases are considered not significant for the
three selected years. Major contributors to total risk due to carcinogenic
releases are those from the M–Area air stripper; the chemical contributor to
the risk is trichloroethylene.

4.2.3.5 Ecological Impacts

Potential impacts to aquatic ecosys terns result ing from the Elimination
strategy are similar to those discussed in Section.~’4.2.2.5.

Potential impacts to terrestrial ecosystems resulting from the Elimination
strategy are similar to those discussed in Section 4.2.2.5. Removal of wastes
would eliminate potent ial impacts from biointrusion. Potential impacts at
borrow pit areas would increase due to the greater amount of backfill required
for closure.

As discussed in Section 4.2.2.5, only the American alligator residing in the
M-Area settling basin is likely to he directly impacted hy closure
activities. Proper erosion control measures should prevent impacts to the
sand burrowing mayfly, a candidate species found within 200 meters of the old
F-Area seepage basin. Bald eagles which have heen sighted flying near some
waste sites should not be seriously affected by closure activities.

Potential impacts to wetlands and their associated wildlife would be similar
to those discussed in Section 4.2.2.5. Proper erosion control would reduce
the potential for impacts where wetlands are close to waste sites .

4.2.3.6 Other Impacts

Occupational Risk

Individual and collective occupational risks to
atmospheric releases of nonradioactive materials
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closure of sites are very low and are considered to be insignificant. Specif-

ically:

. The total individual occupational carcinogenic risk (i.e., incremental

TC I lifetime probability of death from cancer) to an average worker is 1.6
x 10-7 for waste removal and closure of hazardous and mixed waste

sites. This risk conservatively assumes that the average worker is

involved in the cleanup of all the sites. The total collective occu-

pational carcinogenic risk to all workers involved in these activities
(i.e., a crew of nine persons) is 1.4 x 10-’.

● The total individual occupational noncarcinogenic risk (i.e., hazard
TC

I
index) to an average worker is 3.9 x 10-’ for waste removal and

closure of hazardous and mixed waste sites . This risk conservatively

assumes that the average worker is involved in the cleanup of all the
sites.

For occupational risks to cleanup workers and transportation workers attrib-

uted to direct gamma exposure and to atmospheric releases of radioactive mate-
rials due to waste removal and closure of waste sites, the highest total doses
and associated carcinogenic risks are as follows :

TC
I

TC

I

TC
I

TC
I

TC I

●

●

●

●

●

Radioactive waste burial ground, mixed waste management facility, and
radioactive waste burial ground - 4200 millirem total dose to cleanup
worker (1.2 x 10-3 risk) and 2200 millirem total dose to transpor-
tation worker (6.2 x 10-4); the collective dose to all workers
involved in these activities is 31.5 person-rem with a group risk of
8.8 x 10”3.

F–, If-, and R-Area seepage basins - 940 to 4200 millirem total dose to
cleanup worker (2.6 x 10-4 to 1.2 x 10”3 risk) and 300 to 340
millirem total dose to transportation

9.5 X 10-5 risk); the

worker (8.4 x 10-5 to
collective dose to all workers involved in

these activities is 6.7 to 26.0 person–rem with a group risk of 1.9 x
10-3 to 7.3 x 10-3.

H-Area retention basins - 600 millirem total dose to cleanup worker
(1.7 x 10-4 risk) and 240 millirem total dose to transportation
worker (6.7 x 10”5 risk) ; the collective dose to all workers involved
in these activities is 4.3 person-rem with a group risk of 1.2 x 10-3.

M-Area settling basin and vicinity - 46.5 millirem total dose to the
cleanup work (1.3 x 10-5 risk) and 23.3 millirem total dose to the
transportation worker (6.5 x 10-’ risk); the collective dose to all
workers involved in these activities is O.35 person-rem with a group
risk of 9.9 x 10-5.

L-Area oil and chemical basin - 24 millirem total dose to the cleanup
worker (6.7 x 10-’ risk) and 12 millirem total dose to the transpor-
tation worker (3.4 x 10-’ risk) ; the collective dose to all workers
involved in these activities is O.18 person-rem with a group risk of

5.0 x 10-’.
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Archaeological Impacts

No significant archaeological and/or historic resources have been identified;

therefore, no impacts would be observed (see Section 4.2. 1.6).

Socioeconomic Impacts

Socioeconomic impacts for this strategy would be insignificant, because the
projected peak construction workforce would not exceed 200 persons and would
be drawn from the existing construction workforce employed on the Plant.
Because these workers already reside in the SRP area, “o additional impacts to
local Communities a“d services due to immigrating workers are expected to
occur.

Air Emissions Due to Transportation

The transportation of hazardous, mixed, and low-level waste from existing
sites to new sites would result in the emission of small quantities of carbon
monoxide and hydrocarbons from engine exhausts and truck traffic, and
suspended particulate and dust from ground-surface disturbances. The effects
of these emissions would be small and limited to short distances from the
vehicles due to the nature of the sources, which are near-ground releases.
All applicable emission standards would be met during construction.

4.2.4 COMBINATION STRATEGY (REMOVAL OF WASTE TO THE EXTENT PRACTICABLE FROM

SELECTED EXISTING WASTE SITES , AND IMPLEMENTATION OF COST-EFFECTIVE
REMEDIAL AND CLOSURE ACTIONS AS REQUIRED)

Under this strategy, waste would be removed from selected existing waste sites
(see Section 4.2.4.1) , all sites would be closed, and remedial actions would
be implemented as required. As indicated in the preceding section, the
removal of waste from all existing sites (the Elimination strategy) does not
always result in a reduction of peak concentrations of waste constituents in
groundwater and in consequent groundwater remedial action requirements . At
the same time, the removal process introduces a degree of occupational risk
not present in the Dedication strategy that should not be undertaken without a
balancing benefit.

Section 4.1 indicates that decisions on specific actions at particular sites
would be adopted following interactions with regulatory agencies based on
detailed site-specific information and studies. To provide a basis for com–

parison of alternative strategies, this EIS assumes that waste removal before
closure would be instituted at those sites where the predicted concentration
of at least one constituent substantially exceeds its applicable standard if
the site is closed without waste removal and when closure with waste removal
significantly reduces predicted peak groundwater concentration of the con–

stituent.

Because this strategy combines the Dedication - including dewatering, back-
filling, capping, revegetation, runoff diversion, and leachate controls (i.e. ,
closure without removal ) - and the Elimination (i.e., waste removal)

strategies, it is called the Combination strategy.

rc

rE
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4.2.4.1 Groundwater Impacts

TC

For the purposes of this EIS, concentration reductions were judged to be

significant if the peak groundwater concentration uncler the Dedication

strategy was at leas”t three times greater than the peak cOncentratiOn ‘rider
the Elimination strategy, and the peak concentration under the Dedication
strategy exceeded its standard by at least a factor of three. These a’ie

believed to be reasonable-Jbut- Y_e!Y–PXe_l>ylnsEY) indicatiOn$ that. POst-clO~”~!~~
‘:groundwater cleanup would be required under the Dedication strategy and that’.

:waste removal before closure would significantly reduce the extent of or elim,-‘
‘inate the nee~ for groundwater cleanup. : The””’final waste removal decision a>
specific waste sites would be determined through regulatory interactions and

further modeling and monitoring effOrts.

One waste site in the F- and H-Areas (the old F-Area seepage basin) and six
waste sites in the R-Area (the R-Area reactOr seepage basins) satisfY the
criteria described abov”e. These sites, the affected constituents, and their

predicted peak concentrations for closure with and without waste removal are
presented in Table 4–42.

In tbe F- and H–Area geographic grouping, removal of waste to the extent prac-
ticable from the old F-Area seepage basin is predicted to reduce significantly
the release of uranium-238, resulting in groundwater concentrations that are
calculated to be less than applicable standards (see Appendix F) . Contaminant
releases to the groundwater at other waste sites in F- and H-Areas would not
be affected by this action (see Section 4.2.2.1).

In the R-Area geographic grouping, the ,six inactive reactor seepage basins
would be selected for waste removal . Such an action would decrease peak
strontium-90 (and yttrium-90) concentration by a factor of 100 from those
that would exist if closure was the only action taken (Section 4.2.2.1). !
Groundwater remedial actions would be provided as necessary to reduce cOntam-.” ~
inant (e.g., strontiurn-90) concentrations further to values established ,
through regulatory interactions .

J
Because no waste sites would be selected for waste removal in the A and M, C
and CS, ~, D, Road A, K, L, P, and miscellaneous areas, discussions for the
Dedication strategy in Section 4.2.2.1 apply.

4.2.4.2 Surface-Water Impacts

The closure and remedial actions to be conducted under this strategy would
result in surface-water quality improvements similar to those identified in
Section 4.2.2.2 for the Dedication strategy (no waste removal and closure) .

4.2.4.3 Radiological Doses

Peak annual doses to the maximally exposed individual from the 21 ~OW-leVel
radioactive and mixed waste sites and their years of occurrence are the same
for the Combination strategy as for the Dedication strategy (see Table 4-27),
except for the R-Area reactor seepage basins and the old F-Area seepage basin
from which waste would be removed under this strategy. The doses for the
latter sites are the Same as thOse under the Elimination strategy (see Table
4-27). Tbe groundwater-well pathway is the most significant, contributing
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Table 4–42. Combination Strategy - Sites Selected for Waste Removal

Peak groundwater concentration
(Year of peak in parentheses)

(Dedication) (Elimination) I TC

Applicable No remova1 Removal
standard and closure and closure
(pCi/L)a (pCi/L) (pCi/L) Ratiob

F- and H-Areas
F-Area seepage

Uranium-238

R-Area
R-Area reactor
basins

StrOntium-90

Yttrium-90

basin (old)
24 310 3.1C’* 100 ] TC

(2370) (2370)

seepage

42 9300 93
(2111) (2111

550 9300 93’

100

100
(2111) (2111)

“ICRP Publication 30 (ICRP, 1978) methodology was used to calculate the ~E
radionuc1ide concentrations that yield an annual effective whole-body dose
of 4 mrem.
“No removal concentration divided by removal concentration.
‘Below applicable standard.
‘Peak concentration for facilitated transport fraction is 21 picocuries per TC
liter for year 1956.

more than 95 percent of the total dose at those sites with peak annual doses I TC

Of 0.10 millirem or more, with the exception of the old TWX seepage basin,
where resuspension of contaminated dust from the unclosed outfall delta
results in a first-year dose of 12.3 millirem. The reclaimed farm pathway is
responsible for the entire dose from tbe SRL seepage basins and from the TM TC
burying ground.

All sites comply individually with the DOE annual dose limits of 100 millirem
for all pathways and 25 millirem for the atmospheric pathway (40 CFR 61). ~C
Without remedial action, 6 sites are each predicted to exceed the 4–millirem
EPA annual drinking–water limit after implementation of the Combination

strategy; they are the R-Area reactor seepage basins (6.3 millirem from the
l-meter well in 2111), the F-Area seepage basins (5.7 millirem from the
l-meter well in 2985), the H-Area retention basin (81 millirem from the
l-meter well in 2085), the Road A chemical basin (4.3 millirem from tbe

l-meter well in 2985), the L-Area oil and chemical basin (6.1 millirem from

the l-meter well in 2185), and the radioactive waste burial grounds (14.0 ~c

millirem from the 100-meter well in 2085).
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The complete implementation of this strategy, including remedial action as
required, would reduce the peak annual drinking water dose to below the EPA

annual L-millirem limit.

The annual doses received from all pathways by the maximally exposed indi-
vidual residing at the SRp boundary during the year of closure and onsite
during the peak exposure year (2085) would be 12.3 and 91 millirem, respec-

tively. The annual collective doses received by the population during the

TC first year, and 100 years (2085) after implementation of the Combination

strategy, would be 4.2 and 3.0 person-rem, respectively, of which the atmos-
pheric pathway would contribute more than 65 percent.

4.2.4.4 Health Effects

Radiological

The lifetime health risks from peak annual releases for the Combination

TC
strategy are the same as those for the Dedication strategy (see Section

4.2.2.4) for all sites except the R-Area seepage basins and the old F-Area
seepage basin which produce the same risks as in Section 4.2.3.4.

The fatal health risks to the maximally exposed individual residing at the SRP
boundary from exposures during the year of closure and ;esiding onsite during
the peak year (2085) are 3.4 x 10-b and 2.5 x 10- , respectively. The

I corresponding maximum lifetime risks would be 1.7 x 10-4 and 1.3 x 10 ,
–3

TC
respectively, assuming a 50-year exposure at the peak annual rate.

The number of fatal health effects that would be predicted in the population
in the SRP region from exposures during the year of waste removal and closure

TC Iand 100 years from that time (2085) are 1.2 x 10-3 and 8.3 x 10-’,
respectively.

Chemical

The only waste site selected for removal of waste under the Combination
strategy that would have chemical-related health effects different than those
of the Dedication strategy (Section 4.2.2.4) is the old F-Area seepage basin.
The health effects for this site under the Combination strategy would be tbe
same as those presented for the Elimination strategy (Section 4.2.3.4) . The
only differences in these chemical-related health effects is a reduction of
the peak noncarcinogenic health risks from the reclaimed farm pathway and a
minimal increase in health risks to individuals due to atmospherically
released carcinogens.

The peak noncarcinogenic hazard index for the reclaimed farm pathway under the
Dedication strategY is 7.1 x 10-7, which is reduced to 7.1 x 10-’ under

TE
the Combination or Elimination strategies. The health risk from atmospher-
ically released carcinogens to the maximally exposed individual iS zero in
1986 under the Dedication strategy and 8.4 x 10-‘ s under the Combination or
Elimination strategies. This health risk, like all health risks due to atmos-
pherically released ~arcinogen~, is not considered significant .
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4.2.4.5 Ecological Impacts

strategy would be

organisms include

Potential aquatic impacts resulting from the Combination
similar to those discussed previously in Section 4.2.2.5.

Potential impacts of the Combination strategy to terrestrial
those that result from cons~ption of contaminated standing ‘water in open

basins, biointrusion, noise, and/or habitat disturbance. As indicated in
Section 4.2.1.5, tbe SRP contains numerous open basins with standing water, at
least during “et periods, at various waste sites. Of the open basins that
were indicated to contain contaminants that exceed the EPA drinking water
standards (see Section 4.2.1.5), the Combination strategy proposes only to
drain the surface water from the new TNX seepage basin, SRL seepage basins,
and F- and H-Area seepage basins. Thus, the H-Area retention basin and the
M-Area settling basin would still contain contaminated standing water that
exceeds the EPA drinking-water criteria and could potentially impact wildlife

that consume the water. However, the effects to wildlife that consume the
contaminated standing water should be miniml in view of the conservative
nature of the drinking water standards when applied to wildlife, and the low
probability of significant numbers of wildlife consistently drinking the water
from the basins .

Some waste sites on the SRP contain soils that are contaminated at levels
sufficient to cause toxic effects to terrestrial organisms, as indicated in
Section 4.2.1.5. The Combination strategy would remove contaminated soil and
waste only from tbe R-Area seepage basin. The remaining waste sites will
retain their wastes; however, the sites would be covered, regraded, and
revegetated. Thus, asauming site maintenance prevents root penetration to the
waste layer, impacts via the biointrusion pathway should not occur.

Impacts of noise and habitat disturbance would be similar to those discussed
in Section 4.2.2.5. Impacts at borrow pits would be bracketed by the require-
ments of the Dedication and Elimination strategies.

Impacts to endangered species and wetlands would be similar to those discussed
in Section L.2.2.5.

4.2.4.6 Other Impacts

Occupational Risk

Total occupational risks to protected workers due to atmospheric releases of
nonradioactive materials from removal of waste at selected existing waste
sites would be very low, and would be considered not significant. Specif-

ically:

. The total individual occupational carcinogenic risk (i.e. , incremental
lifetime probability of death from cancer) to an average worker is
1.6 X 10-’0 for waste removal and closure of the old F-Area seepage ~C
basin. The total collective occupational carcinogenic risk to all

workers involved in these activities is 1.5 x 10-9.
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●

The total individual occupational noncarcinogenic risk (i.e. , hazard
index) to an average worker is 7.1 x 10-4 for the removal and closure
of the old F-Area seepage basin.

No nonradiological constituents met the selection criteria for the
R-Area reactor seepage basins. Therefore, the nonradiological risks

for waste removal and closure of these sites is assumed to be zero.

Individual and collective occupational risks to cleanup workers and to trans-
portation workers due to atmospheric releases of radioactive materials from
removal of waste at the selected existing waste sites are presented below:

●

TC
●

Old F-Area seepage basin - 3.1 millirem total dose to the cleanup
worker (8.7 x 10-7 risk) and 1.6 millirem total dose to the transpor-
tation worker (4.5 x 10-’ risk); the collective dose to all workers
involved in these activities is 2.3 x 10-2 person-rem with a group
risk of 6.6 x 10-b.

R-Area reactor seepage basins – ~200 millirem total dose to the cleanup
worker (1.2 x 10-’ risk) and 300 millirem total dose to the transpor-
tation worker (8.4 x 10-’ risk); the collective dose to all workers
involved in these activities is 26.0 person-t-em with a group risk of
7.3 x 10-’.

Archaeological and Historic Resources

This strategy would not involve any archaeological or historic resources;
therefore, no impacts would be observed. (See Section 4.2.1 .6.)

Socioeconomic Impacts

Socioeconomic impacts for this alternative would be insignificant, because the
projetted peak construction workf orce would not exceed 200 persons and would
be drawn from the existing construction work force employed on the Plant.
Because these workers already reside in the SRP area, no additional impacts to
local communities and services due to immigrating workers are expected.

Air Emissions Due to Transportation

The transportat ion of hazardous, mixed, and low-level waste from existing
sites to new sites would result in the emission of small quantities of carbon

monoxide and hydrocarbons from engine exhausts and truck traffic and suspended
particulate and dust from ground-surface disturbances from the vehicies , due
to the nature of the sources , which are near–ground releases. All applicable
emission standards would be met during construction.

4.2.5 COMPARISON OF ALTERNATIVE ACTIONS AT EXISTING WASTE SITES

This section compares the modifications tO existing waste sites that would be
implemented under the four alternative waste management strategies and their
potential environmental consequences . The four strategies are as follows:

● No action – No removal of waste at existing waste sites, and no closure
or remedial actions
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Dedication - No removal of waste at existing waste sites, and implemen-
tation of cost-effective closure and remedial actions, as required

Elimination - Removal of waste to the extent practicable from all

existing waste sites, and implementation of cost-effective closure and
remedial actions , as required

Combination - Removal of waste to the extent practicable at selected
existing waste sites, and implementation of cost-effective closure and
remedial actions, as required

4.2.5.1 Comparison of Strategies

The No-Action strategy presented in Section 2.1.1 provides continued protec-
tion of the offsite environment. Waste removal, closure, and remedial actions
would not take place at the SRP, but measures considered necessary to protect
the offsite environment would be implemented. Waste sites would be protected
against erosion; weeds and grass would be mowed; groundwater monitoring wells
would be installed; existing and new wells would be monitored; and fences
would be installed to keep out animals and unauthorized personnel. The
removal of volatile organics from the groundwater in the Tertiary sediments in
M–Area through a system of recovery wells routed to an air stripper would be
continued. The monitoring and protective activities described for no action
would be included in the three remedial and closure actions described below.

No-removal remedial and closure actions would be included in the Dedication
strategy presented in Section 2.1.2. Releases of hazardous substances from

existing waste sites would be controlled through the closure of such sites (if
not already closed). Further remedial actions could be required to control
groundwater contaminant plume migration and other corrective actions
(excluding removal) could be initiated at the sites to prevent further
releases of hazardous substances. Dedication for waste management purposes of
waste sites and contaminated (hazardous and radioactive ) areas that could not
be returned to public use after a 100-year institutional control period would
be required. Existing basins that had not been filled would be backfilled
after water was removed. The cost and analysis of environmental consequences

for this strategy are based on the assumption that a low-permeability infil-
tration barrier would be installed at 34 of the 77 sites.

Waste-removal-at-all-sites remedial and closure actions would be included in
the Elimination strategy presented in SectiOn 2.1-3 (compliance thrOugh elim-
ination of existing waste sites and storage of wastes). Under this strategy,

the hazardous, low-level radioactive, and mixed waste (including contaminated
soil) would be removed from all existing waste sites to the extent practi-
cable. After a maximum 100–year institutional control period, these areas

could be returned to the public. In addition to waste removal and closure,

further remedial action to control the migration Of hazardOus and radioactive
substances that have already been released from the site could be required.

Waste-removal-at-se lected-sites remedial and closure actions would be included
in the Combination strategy presented in Section 2.1.3 (compliance through a
combination of dedication, elimination Of existing waste sites> and stOrage Of
wastes) . Wastes (including contaminated soil) would be removed from selected

existing waste sites based on environmental and hman health benefits and
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cost-effectiveness. The areas from which waste had been removed could be

returned to the public after the institutional control period. Sites from

which waste was not removed would be dedicated for waste management purposes
if they were not suitable for public use after the institutional control
period. As with no removal, releases from existing wsste sites would be con-

trolled through closure (with or without waste removal) , and compliance with
groundwater-protec tion requirements would be achieved through the closure
actions and, if necessary, further remedial actions and other corrective
measures to control groundwater contaminant plume migration. The cost and

environmental analysis for this approach are based on the preliminary eval-
uation that waste removal from the old F-Area seepage basin, and the six
R-Area reactor seepage basins, would be most beneficial. The sites from which

waste would not be removed would receive the same closure action as those in
the no-wsste-removal approach. Additional remedial action under this strategy
could be required, but such actions would be fewer than those for the Dedi-
cation strategy because of the removal of waste at the selected sites.

4.2.5.2 Comparison of Environmental Consequences

This section compares the environmental consequences of the four strategies at
existing waste sites that contain or might contain hazardous, low-level radio-
active, or mixed waste. Table 4-43 sununarizes these environmental conse-
quences. These consequences are in addition to those that are explicit in the
definitions of the remedial , removal, or closure actions (e.g., waste remains
in or is removed from the waste sites) .

Onsite Groundwater

Under no action, certain hazardous and radioactive constituents either exceed
or are predicted to exceed applicable standards in the groundwater in Tertiary
(near-surface ) formations. Therefore, this strategy would not comply with
current groundwater protection requirements. After the period of institu-
tional control , small public water supply wells could be screened into these
aquifers. By that time, most constituents in the groundwater may have decayed
or dispersed to concentrations that are below regulatory, human health, and
environmental concern. Dedication of areas where groundwater constituents are
still above levels of concern would be necessary under no action.

By comparison, the concentration of constituents i“ these Tertiary sediments

generally would be lower due to the implementation of the three other
strategies. Also , remedial action (i.e. , groundwater cleanup) could be imple-
mented to reduce these contaminants to concentrations that are below regula-
tory, human health, and environmental concern.

Remedial actions that cO~ld be required could cause adverse effects through
drawdown of these shallow aquifers. If detailed studies indicate that these
effects would occur, recharge of the aquifers with the treated groundwater
wOuld be considered. Another reason for returning the treated groundwater is
that tritium, which is not practical to remove with current technology, would
have additional time to de~~y ~ntil it reaches outcrops at onsite streams .

Under no action, there is a slight probability of contamination of the ground-
Water underlying the Blsck creek fOrmati On

drinking water.
, a primsry source of irrigation and

An upward head reversal over some areas of the SRP precludes
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the leakage of groundwater through the Ellen ton Clay, which separates the
Tertiary and Black Creek formations . This head reversal does not exist in the
A-, M-, CS-, K-, H-, P-, and R-Areas. In A- and M-Areas, the existing
recovery wells lower the head (and the concentration of contaminants ) in the
shallow aquifers and, therefore, minimize the flow from the Tertiary sediments
into the Black Creek formation. The results of recent observations are
presented in Appendixes B and F.

Closure and remedial actions would protect the major drinking-water aquifers.

Offsite Groundwater

The effects of any of the four strategies on offsite groundwater would not he
significant. Groundwater flow in the Tertiary formations is almost entirely
to onsite streams. One exception is a groundwater divide that passes through
the A- and M-Areas . Most of the waste sites in the A- and M–Areas are west of
this divide. Groundwater is believed to flow laterally to the west from these
sites until it enters the Congaree Formation near the Plant boundary. The

water would then flow slowly downward into the Black Creek Formation. By the

time any hazardous or radioactive constituents entered the Black Creek Forma–
tion, they would be diluted to concentrations well below (health–based) regu-
latory limits, even under no action.

Surface Water

Nitrate, tritium, and cesium-137 concentrations are predicted to exceed regu-
latory limits in Four Mile Creek under the No-Action strategy, and tetra-
chloroethylene is predicted to exceed its MCL in Upper Three Runs Creek. Al1

other concentrations in the onsite streams and the Savannah River are
predicted to be below regulatory standards. No constituents in surface water

would exceed applicable standards under any of the three closure and remedial
action strategies. Groundwater cleanup could reduce those concentrations to

below regulatory limits.

Radiological Doses

Total cumulative (all waste sites) annual dose to the maximum individual from
all pathways due to radiological releases at the SRP boundary under the

No-Action strategy was estimated to be 14.6 millirem in 1985. This dose is

well below the 100-millirem DOE annual limit. The corresponding onsi te peak
dose in 2085 is estimated to be 3920 millirem, which would be received

primarily by the assumed use of an onsite shallow-aquifer drinking-water well
adjacent to the R-Area and direct gamma exposure at the F–Area seepage basins
(see section 4.2.1.3). This emphasizes the need for rather extensive site

dedication at the end of institutional control under the No–Action strategy.
Remedial actions would be taken as required under the Other three alternative
strategies to ensure that doses are below the 100-millirem DOE annual limit.

TC

TE

Tc

I TE

Health Effects

Under the No-Action strategy, there would be essentially no adverse health

effects during the period of institutional control . Based on conservative
assumptions, adverse health effects could occur as a result of exposures

onsite beginning after the period of institutional control. Dedication of
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Tc ] waste SiteS, including implementation of appropriate remedial actions, could

avoid these adverse effects. Under any of the closure and remedial action

strategies, appropriate actions (e.g., groundwater cleanup) would be taken to
ensure that the concentrations of hazardous and radioactive constituents in

the groundwater are brought to levels below regulatory human health and

ecological concern. Human health at the waste sites would be protected either

by removal of the hazardous and radioactive waste and surrounding soil or by
dedication, based on the specific remedial and closure action chosen.

Other Impacts

The primary environmental consequences for these strategies , other than those

TE discussed above, include ecological effects and occupational risks from site
closure activities.

Under the No-Action strategy, offsite ecology would he protected. Slight

onsite aquatic ecological effects could occur die to releases of radioactive
or hazardous constituents to surface streams . Terrestrial ecology could be
affected under the Dedication, Elimination, and Combination strategies, due to
closure actions (e.g. , borrow areas for backfilling). Under the Elimination

and Combination strategies, terrestrial ecology would be affected due to the
removal and transport of the waste to suitable new onsite storage or disposal
facilities.

There would also be some occupational risks under the Elimination and Combi-

TE nation strategies from waste removal due to worker exposure to radiological

and hazardous substances. In some cases, waste removal could require many

crews working for short periods of time to ensure individual doses do not
exceed occupational limits.

The transportation of hazardous, mixed, and low-level waste from existing
sites to new sites would result in the emission of small quantities of carbon
monoxide and hydrocarbons from engine exhausts and truck traffic, and
suspended part iculates and dust from ground-surface disturbances. The effects
of these emissions would be small and limited to short distances from the

vehicles due to the nature of the sources, which are near-ground releases.
All applicable emission standards would be met during construction.

Accidents

The environmental impacts and risk of potential accidents associated with each
strategy are discussed in Section 4.5.

Nonradioactive Air Releases

Risks and health effects frOm air relea~es are predicted to be low for all

four strategies. Public risks are generally greatest at the end of institu-
tional COntrOl because it is assumed that the maximally exposed individual
would be at the waste sites rather than at the SRp boundary in 2085, “hen the
institutional control period would end.

Risk would decrease steadily until 2985, the end of the modeling period. The
second-highest risk year is 1985, the assumed year of closure actions. For
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eXaMple, under no act ion, total lifetime carcinogenic risk due to nonradio-
active atmospheric releases to the maximally exposed individual in 1985 is
about 5.6 X 10-8. In 2085, this risk is
1.7 x 1o”’.

predicted to be about
BY 2985, the risk would decrease to less than 5 x 10-8. The

TC

three closure and remedial action values are even lower. Noncarcinogenic ‘
risks due to nonradioactive releases are not significant.

4.3 STRATEGIES FOR NEW WASTE MANAGEMENT FACILITIES

DOE is considering the construction of new waste management facilities for
hazardous, mixed, and low-level radioactive wastes at the Savannah Rive r
Plant. DOE estimates that the capacity of the present low-level waste
disposal facility will be exhausted by early 1989 and that the hazardous and
mixed waste interim storage facilities will reach capacity by 1992.

DOE is considering four alternative strategies for future waste nianagement at
SRP:

● No Action
● Dedication
● Elimination
● Combination

Each strategy would be implemented through one or more technologies. Chapter
2 describes the alternative strategies and their associated technologies.
Table 2-9 lists the waste management strategies and the technologies that form
the basis of this environmental evaluation. Appendix E describes the tech-
nologies.

This section provides the range of potential environmental impacts associated
with the new waste management facilities of each strategy, and the basis for
future decisions on project-specific actions and the design and location of a
new low-level radioactive waste management facility. +’E~h~t~ n!anagemerit—
,sttit~has been-clefined in terms of technologies and facilities, which would
“be designed ‘and- op=rated to comply witfi all applicable regulation: and
ie.qu~-r%inents.Since there are several alternative technologies which could be
selected to implement a strategy, the potential environmental impacts lie
within a range defined by the least-protective and most-protective tech-
nologies. All technologies selected for consideration in this EIS are capable
of providing adequate waste management in compliance with regulations; how-
ever, the most-protective technology may differ from the least-protective
technology by superior structural characteristics or additional back-up
systems such as liners or leachate collection.

To ensure that the impact evaluations consider all possible technological
options, waste volumes, and waste characteristics (i.e., within the limita-
tions set by the strategy), the EIS takes a conservative approach. Eval-
uations are based on the least-protective technological alternative of each
strategy. If a technology is acceptable in terms of demonstrated regulatory-

compl-i-a=ck~=allother (more protective) technologies under that strategy would
b>=cF6pt-able as well.

.,

TC
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The environmental impacts described in the following sections are both quanti-
tative and qualitative. Some analyses (i.e. , atmospheric, groundwater, and

surface-water modeling) were cOnducted relative to specific sites due to the
need for or availability of site-related parameters. (Appendix E discusses

the selection and location of candidate sites used for evaluation purposes. )

Some analyses, such as those for archaeological and historic resources, were
conducted at the three Or fOur highest-ranked candidate sites. Other analyses

(e.g., noise) were based on conditions known to exist at most SRP locations.
Table 4-44 lists the bases Of imPact eval~tiOna in each environmental
category.

The accuracy of quantitative impacts (i.e., mOdeling results) is affected by
assumptions, the potential ranges of significant parameters , and available

project-specific details. On the average, these results are within a factor

of 5 level of accuracy, and provide a determination of the relative perform-
ance of a strategy as a basis for comparative evaltitions and preliminary
strategy selection.

4.3.1 NO-ACTION STRATEGY

The No-Action strategy was developed and evaluated in compliance with tbe
guidelines of the Council on Environmental Quality (CEQ) for implementing NEPA
regulations . It assesses the consequences of taking no action to provide the
needed facilities for current and future waste management. The strategy is

defined as continuing waste mnagement with no new facilities. For evaluation

purposes, the No-Action strategy can be described as a form of “makeshift”
indefinite storage. Structures that are currently unused would be used to
store wastes in appropriate containers until their capacity was reached, after
which waate would be stored in other available (unused or abandoned) struc-
tures and pads, followed by storage on minimally prepared open areaa at

TC I existing waste sites. Bulk storage of wastes would not be used. (Refer to
Append ix E. )

4.3.1.1 Groundwater and Surface Water

Wastes would be stored without pretreatment and without protection, detection,
or backup containment systems , which would increase the risk of an accidental
release of waste to the environment. This could range from no release to the
release of all waste stored; the potential impacts to groundwater and surface
water could range from no significant impacts to maaaive and gross contam-
inantion.

Offsite groundwater would not be affected by adopting the No-Action strategy
because the groundwater flow patha in the vicinity of the low-level waste
burial ground, mixed was te management facility, and other probable storage
locations terminate at onaite streams or the Savannah River.

4.3. 1.2 Nonradioactive Atmospheric Releases

No significant air-quality imPact~ would result from the use of heavy equip-
ment to prepare storage areas and handle the waste containers. However, for
the reaaona discussed in Section 4.3.1.1, these could range from no signif-
icant impact to severe impacts frOm tOXi~ pl~e~ resulting frO” a storage area
fire.
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Table 4-44. Basis for New Waste Management Facility Impact Evaluations

Environmental category Basis of evaluation

Groundwater

Surface water

Nonradiological air

Ecology

Radiological releases

Archaeological and historic

Socioeconomic

Noise

Site Dedication

Institutional

Impact of technology analyzed using computer

model or presumption of facility compliance with
regulations; assumptions include (1) candidate

Site B (RCRA-type facilities for hazardous or
mixed waste), Site L (DOE-type facilities for
delis ted mixed waste), or Site G (DOE-type facil-
ities for low-level radioactive waste) ; (2) waste
stream consists of operations and interim storage
wastes; and (3) some pretreatment.

Same as basis for groundwater.

Impacts based on the presumption that wastes are
containerized at the treatment or generating

facility before delivery for disposal or storage.

Impacts based on a conservative estimate of the
land area required for the most land-intensive
technologies , assuming maximum waste volwes and
various ecological features, as determined at the
candidate sites.

Same as basis for groundwater.

Impacts based on results of an archaeological and
historic field survey of candidate sites.

Impacts assume a peak construction force for new
waste management facilities not exceeding 200
persons.

Impacts
possible

Impacts
required

based on attenuation
siting locations .

based on an estimate

features at all

of the land area
for disposal assuming the most land

intensive technologies and maximum waste volumes .

Impacts assessed relative to applicable regula-
tions.

TC

4.3.1.3 Ecology

The amounts of waste releases discussed above could produce ecological impacts
ranging from no significant impact to severe and detrimental impacts,
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depending on the type of waste involved, the location, the pathways, and the

effectiveness of cleanup activities.

Con~trUction of facilities would not occur under this strategy; therefore,

impacts on the ecology from new construction (i.e. , clearing and development

of land) would not occur.

4.3.1.& Radiological Releases

TE I Although the No-Action strategy objectives would be to prevent releases of

radiological contaminants to the environment, the risk of a serious release,
although unquantified, is higher with no action than with any of the other
strategies.

4.3. 1.5 Archaeological and Historic Resources

The No-Action strategy would not impact any archaeological or historic
resources because only existing structures, pads, and disposal sites would be
used for the indefinite storage of waste, and resources which may have been in
these areas have either been recovered or destroyed by previous construction
practices.

4.3.1.6 Socioeconomic

The No-Action strategy contains an inherent increased risk of an accidental
release of waste to the environment ranging from no release to release and
dispersion of all waste stored in this manner. The potential socioeconomic
impacts could be substantial with a large-scale, catastrophic accidental
release because of the temporary workforce required for cleanup, the possible
shutdown of affected SRP operations and associated layoffs , and the potential
offsite effects on property demand and values due to public reactions.

4.3.1.7 Site Dedication/Institutional Control

The No-Action strategy would not result in the permanent placement of wastes

at a candidate site, but rather would include an indefinite period of make-
shift storage, which would preserve the ability to retrieve the waste. Site
dedication would be required only as long as the wastes remained on the site
or in the event of a significant accidental release.

4.3.1.8 N*

Noise produced by the operation of equipment during preparation and operation
of the storage areas would be negligible at the nearest off.site area. In

areas where workers could be exposed to equipment noise, they would wear
protective equipment in accordance with applicable standards and regulations .

4.3.1.9 Other Impacts

Health Effects

tiith the unquantified ~i~k of contaminant releases under no action, there is
an unquantified but directly related risk of hman health effects from poten-
tial releases of hazardous chemicals and radionuclides.
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Occupational Risks

With the unquantified risk of contaminant releases under no action, there is
an unquantified but directly related risk to workers due to potential inter-
action with hazardous chemicals and radionuclides.

Accidents

Section 4.6 describes the environmental impacts and risks of potential acci-
dents from the movement of waste.

4.3.2 DEDICATION STRATEGY

Waste management under the Dedication strategy would include new disposal
facilities to manage hazardous, mixed, and low-level radioactive wastes.
Dedication implies that wastes would not be retrieved; therefore, disposal
sites would be dedicated in perpetuity for waste management to ensure long-
term environmental and public health protect io-n.

Table 2-9 lists the technologies included in the Dedication strategy. Tbe
minimum technological alternatives identified for evaluation of groundwater,
surface water, and radiological releases are Resource Conservation and
Recovery Act (RCRA) landfills and RCRA-type vaults for hazardous waste; RCRA
landfills and RCRA-type vaults for some, and cement/fly ash matrix (CFM)
vaults for other mixed wastes; and engineered low-level trenches (ELLTs ) and
vaults or greater confinement disposal (GCD) for low–level radioactive waste.

Groundwater and atmospheric modeling conducted to quantify environmental
impacts and health risks have projected exceedances of environmental or health
standards, which generally result from conservative modeling assumptions. For
example, if a structural failure occurred in the future and the modeling
predicted contamination, this EIS assumes that DOE would take the appropriate
actions to avoid or mitigate the conditions. The EIS limits the comparison of
impacts to the end of the 100-year institutional control period.

4.3.2.1 Groundwater and Surface Water

\,

\

Technologies for hazardous and mixed waste (i.e. , RCRA landfills and vaults)
would meet or exceed RCRA minimum technology standards and achieve the goal of

(“essentially zero”) releases. The combined effects of high-integrity waste

containers, the filling of void spaces to prevent subsidence, double liners
(primary and secondary ), double-leachate monitoring and collection systems,

low permeability caps, surface drainage facilities, and maintenance would
provide the necessary containment and backup systems to ensure that wastes or
waste constituents are not released to the environment. Groundwater modeling

beyond the institutional control period indicates that eventually both tech-
nologies would fail. However,..during the period of monitoring and mainte-

nance, no significant impacts should occur.

For mixed wastes, CFM vaults represent the minimm technOlOgy (i.e., nO
liners, no leachate collection) . Modeling indicates that no groundwater or

surface-water would exceed standards but that uranium-238 would exceed the
derived standard, and that a peak concentration would occur after 10,000
years; however, this exceedance is qualified because the model does not

TC

TC
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include chemical volubility limits for uranium. Radionuclides are not

expected to exceed their derived standards in groundwater or surface water.
(Note: The derived standard is the concentration of a radionuclide that:

yields an annual effective whole-body dose of 4 millirem per year, which is
the Interim Primary Drinking Water Standard. ) (Refer to Appendix G.)

Groundwater modeling for low-level radioactive waste facilities predicts that,
for all radionuclides except tritium and uraniwn-234, the concentrations are
well below derived standards. When volubility controls are considered, the
uranium concentration should not exceed the derived standard.

Tritium from intermediate-activity vaults or GCD facilities is predicted to
reach its peak concentration (70 times the derived standard ) in the ground-
water about 38 years after closure (i.e. , during the institutional control
period ). The model assumes that facilities would contain no liners and no
leachate collection. However, an exceedance of the derived standard for
tritium is not expected to occur during the 100 years after closure, because
vault and GCD technologies include leachate collection systems to intercept
and recover tritium. Continued DOE recovery of tritium would ensure that the
SRP meets groundwater standards. DOE could also choose to segregate and store
intermediate-activity tritium wastes for decay in place.

In smary, DOE does not expect chemical and radioactive constituents to
exceed actual or derived standards in SRP groundwaters or surface waters from

new hazardous, mixed, and low-level radioactive disposal facilities under the
Dedication strategy.

4.3.2.2 Nonradioactive Atmospheric Releases

The construction of waste disposal facilities under the Dedication strategy
would result in the emission of small quantities of carbon monoxide and hydro-
carbons from engine exhausts and truck traffic, and suspended particulate and
dust from ground-surface disturbances. All applicable emission standards
would be met during construction.

All waste would be delivered in sealed disposal containers and, therefore,
would result in no air releases. Thus, no significant air quality impacts are
anticipated.

4.3.2.3 Ecology

The operation and dedication of facilities is not expected to involve constit-

uent releases that would exceed groundwater or surface-water standards ; no
waste-related ad~.erse impacts an aquatic and terrestrial ecology are expected.

Construction of the facilities could require clearing and development of as

much as 400 acres for facilities and roads. Existing or potential wildlife
habitat would be destroyed; however, the maxim~ acreage amounts to only about
0.2 percent of the available habitat on the SRp and would cO”~titute an insig-
nificant impact.

Although endangered and threatened species [i.e., bald eagle , red-cockaded
woodpecker, woOd stork, American alligator, and shortnose sturgeon] are known
to exist on the SRp, ~~ne are knO~ tO ~~~ur on or “ear any candidate site.
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Short-term soil erosion impacts to swamps or surface streams could occur as a

result of construction; however, these would be minimized by erosion control
measures .

BelowEround technologies risk u~take of waste constituents by vegetation ifs.. — –-. .
roots are allowed to penetrate the facilities
this, shallow-rooted plants would be used to
these plants would be maintained by mowing
tional control period.

4.3.2.4 Radiological Releases

and reach the waste. To prevent

stabilize soils during
during the postclosure

closure;
institu-

Modeling of releases and transport showed that peak radiological doses from
mixed wastes exceeded the 4 millirem per year standard in groundwater, but not
in the Savannah River or in food grown onsite. The model predicted that

uranium-238 would not meet standards. However, if volubility limits fOr
uranium are considered, no exceedance is expected. (See Appendix G.)

Modeling for low-level radioactive facilities showed that the SUM of all

radionuclides except intermediate–activity waste tritium and uranium were well
below the 4 millirem per year standard. If volubility limits for uranium are
considered, no exceedance of the dose standard is expected. Also, if liners

and leachate collection systems for tritium are assumed to function, plus

extended institutional control as necessary to ensure that groundwater stan-
dards are achieved, no dose exceedances due to tritiurnare expected.

In summary, peak doses due to releases of mixed or low-level radioactive

wastes are not expected to exceed the 4 millirem per year drinking-water stan–
dard.

4.3. 2.5 Archaeological and Historic Resources

The Dedication strategy would not impact any archaeological or histOric
resources. A survey of five of the six top-ranked candidate sites located no

significant archaeological or historic sites requiring impact mitigation.

However, if Candidate Site K were selected for low-level waste facilities, an
archaeological survey would take place.

4.3.2.6 Socioeconomic

The socioeconomic impacts of the Dedication strategy are expected to be negli-
gible, because no significant increase in the existing
force would he required.

4.3.2.7 Site Dedication/Institutional Control

Disposal of hazardous, mixed, or low-level radioactive

SRP” construction w~rk-

wastes under the Dedi-

cation strategy would require the dedication of a disposal area as large as

400 acres plus a buffer zone.

Operational life and closure of the facilities would extend for at least 20

years. After closure, an institutional control period of at least 100 years

would then be implemented. Beyond that, site dedication and full institu-

tional control in perpetuity would ensure that the site wOuld never be entered

4-93

TE

TE



inadvertent 1y. The placement of permanent wrkers to inform future gener–

ations, the implementation of security measures, and the accompanying dedi-

cation of land-use buffer zOnes would be key components of the site dedication
program.

Noise produced by the operation of heavy equipment during construction and

operation of the facilities would be negligible at the nearest SRP boundary.
In the construction areas and other areas where workers could be exposed to
equipment noise, they would wear protective equipment in accordance with

applicable standards and regulations.

4.3. 2.9 Other Impacts

Occupational Risks

Because contaminant releases to the environment are not expected to occur, and
sealed waste containers would be used, risks to workers are expected to be
negligible.

Accidents

The environmental impacts and risk of potential accidents from the movement of
waste to the facility are discussed in Section 4.6.

4.3.3 ELIMINATION STRATEGY

Waste management under the Elimination strategy includes sufficient retriev-
able storage facilities to accommodate all hazardous , mixed, and low-level
radioactive wastes for a 20-year period (see Table 2-9) .’ Waste would be
stored rather than disposed of, in anticipation of future methods of treat-
ment, recycling, or disposal. Following retrieval of the waste, the land
could be used for other nonrestricted purposes or returned to a natural condi-
tion.

TC
I

Storage facilities would be permitted and operated in accordance with appli-
cable regulations (e.g. , 40 CFR 264 and 270).

For the period of operation, storage buildings would be monitored and
inspected on a continual basis. Special design would facilitate early detec-
tion and rapid recovery of any spilled or leaked wastes . The environmental
evaluation assumes that no waste would be released from the facilities.

Because the impacts are assessed for the 20-year period of operation, the
evaluation of the Elimination strategy is more limited than that of the Dedi-

cation strategy. No postoperational impacts are considered, and no consid-
eration is given to impacts from the construction and operation of the future

TE I management facilities that would be required to treat or dispose of the waste.
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4.3.3.1 Ground and Surface–Water Effects

The retrievable-storage facilities of the Elimination strategy would meet the

zero–release goals of the applicable regulations. Groundwater and surface
water would not be contaminated with waste constituents.

The base floodplain of the region is confined
terraces along the Savannah River and its
criteria avoid such flood-prone areas; thus,
flooding of storage facilities are expected.

primarily to wetlands and low
primary tributaries. Siting
no impacts due to potential

4.3.3.2 No”radioactive Atmospheric Releases

The construction of the retrievable-storage facilities under the Elimination
strategy would result in the emission of small quantities of carbon monoxide
and hydrocarbons from engine exhausts and truck traffic, and suspended partic–
ulates and dust from ground–surface disturbances . All applicable emission
standards would be met during construction.

All waste would be delivered in high-integrity storage containers and, there–
fore, wo,lldresult in no air releases . No air-quality impacts are anticipated.

4.3.3.3 ECO1OU

To avoid siting the facilities in sensitive areas, the retrievable-storage and
all ancillary facilities described in Section 2.3.5 would comply with appli-
cable regulations. The facilities would be constructed to minimize the
impacts on habitats, wetlands, endangered and threatened species, and migra-
tory waterfowl in the vicinity. Construction would require the clearing and
development of currently undeveloped sites for structures, roads, and fences .
The loss of as much as 400 acres of habitat would represent 0.2 percent of the
184,200 acres of wildlife habitat on the SRP, an insignificant ecological
impact. Releases to the environment are not expected with this alternative;
no contaminant-associated impacts on ecology are projected.

4.3.3.4 Radiological Releases

The retrievable-storage facilities under the Elimination strategy would meet
or exceed RCRA or as low as reasonably achievable (ALARA) requirements with
respect to facilities , structures, and waste containers . Because they would
be properly constructed, operated, and maintained, all potential spills or
leaks of mixed or low-level waste would be contained within the storage unit
and a rapid and thorough cleanup response would be facilitated. Thus , radio-
logical releases to the environment through any pathway are not expected to
occur with this alternative.

4.3.3.5 Archaeological and Historic Resources

Based on field studies, the retrievable-storage facilities under the Elim-

ination strategy would not impact any archaeological or historic resources .
The archaeological survey of five of the six top-ranked candidate sites
located no significant resources requiring impact mitigation. However, if
Candidate Site K were selected to implement low-level waste facilities, an
archaeological survey would be performed.
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4.3.3.6 Socioeconomic

The socioeconomic impacts of the Elimination strategy are expected to be

negligible because no significant increase in the existing SRP construction
work force would be required.

4.3.3.7 Site Dedication/Institutional Control

The Elimination strategy would not require permanent site dedication.

Following retrieval and removal of the waste, tbe facilities could be removed
and the site returned to a natural condition or reclaimed for other nonre-
stricted use. This strategy presmes that technologies for treatment, recy-

cling, or disposal will be available by the end of the 20–year operational
life of the facilities.

4.3.3.8 U

Noise produced by the operation of heavy equipment duriIlg construction and

operation of the waste storage facilities would be negligible at the nearest
offsite area. In the construction areas and in other areas where workers
could be exposed to excessive equipment noise, they would wear protective

equipment in accordance with applicable standards and regulations.

4.3.3.9 Other Impacts

Occupational Risks

Because contaminant releases to the environment are not expected to occur, and
high-integrity waste containers would be used, risks to workers are expected
to be negligible.

Accidents

The environmental impacts and risks of potential accidents from the movement
of waste to the facilities are discussed in Section 4.6.

4.3.4 COMBINATION STRATEGY

Waste management under the Combination strategy consists of an optimum mix of
disposal and storage technologies for hazardous, mixed, and low-level radio-
active waste characteristics and volumes. The technologies for implementing

TC I the Combination strategy are listed in Table 2-9. The technologies identified
for evaluation of groundwater, surface-water, and radiological releases are
the same as those for the Dedication strategy.

Modeling has been conducted for those cases in which disposal is part of the
Combination strategy. Although some exceedances of environmental or health
standards have been projected, they result from modeling assumptions . Impacts
are evaluated to the end of the 100-year institutional control period.

4-96

Under the Combination strategy, the storage of wastes, assumed to be part of
this strategy, would result in no releases of waste constituents to the envi-
ronment during its 20-year period of operation and thereafter.



4.3.&. 1 ~i-oundwater and Surface Water

No waste releases are expected from any storage facilities during their 20-
year operational period or thereafter, and releases of hazardous contaminants
from hazardous and mixed waste disposal facilities are not expected to occur.

The Combination strategy assumes that tritium, carbon–14, and iodine-129
wastes would be segregated from the intermediate-activity waste streams and

stored. Modeling indicates that all radionuclides, with the exception of
uranium-234, remain at concentrations below derived standards in groundwater
and surface water. Al though uranium-234 is shown to exceed the derived stan-
dard slightly, when volubility limits are considered, it is projected to 1 TE
remain well below its standard. Thus , no significant groundwater and surface-
water impacts are expected through the institutional control period under the
Combination strategy.

4.3.4.2 Nonradioactive Atmospheric Releases

The construction of storage and disposal facilities under the Combination
strategy would result in the emission of small quantities of carbon monoxide
and hydrocarbons from engine exhausts and truck traffic and suspended partic-
ulate and dust from ground-surface disturbances . All applicable emission
standards would be met during construct ion.

All waste would be delivered in sealed disposal or storage
fore, there would be no air releases. Thus, there would
impacts.

4.3.4.3 Ecolo~

containers; there-
be no air-quality

The operation and dedication of facilities is not expected to involve constit-
uent releases that would exceed groundwater or surface-water standards; no
waste-related adverse impacts on aquatic and terrestrial ecology are expected.

Construction of the facilities could require clearing and development of as
much as 400 acres for facilities and roads. Existing or potential wildlife
habitat would be destroyed; however, the mximum acreage amounts to only about
0.2 percent of the available habitat on the SRP and would constitute an insig-
nificant impact.

Although endangered and threatened species [i.e. , bald eagle, red-cockaded ~E
woodpecker, wood stork, American alligator, and shortnose sturgeon] are known
to exist on the SRP, none are known to exist on or near any candidate site.

Short-term soil erosion could occur to onsite surface streams and wetlands as
a result of construction; however, these would be minimized by erosion control
measures.

Belowground technologies risk uptake of waste constituents by vegetation if,
following closure, roots are allowed to penetrate the facilities and reach the
waste. To prevent this, shallow–rooted plants would be used to stabilize
soils during closure; these plants would be maintained by mowing durirlg the
postclosure institutional control period.
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4.3.4.4 Radiological Releases

Assuming that tritium, carbon-14, and iodine-129 are segregated and stored,
and ignoring the model results for uranium based on previous discussions ,

Iradiological dose predictions from mixed and low-level radioactive disposal
TE facilities are well below the 4-millirem–per-year standard.

4.3.4.5 Archaeological and Historic Resources

The Combination strategy would not impact any archaeological or historic

resources . If Candidate Site K were selected for low-level waste facilities,
an archaeological survey would be performed.

4.3.4.6 Socioeconomic

The socioeconomic impacts of the Combination strategy are expected to be

negligible, because no significant increase in the existing SRP construction
force would be required.

h.3.L.7 Site Dedication/Institutional Control

The disposal areas plus a buffer zone of the Combination strategy would
require dedication of as much as 400 acres.

Operational life and closure of the facilities would extend for at least 20
years. Following closure, an institutional control period of at least 100
years would be implemented. Dedication and full institutional control would
ensure that the sites would never be entered inadvertently. The placement of

permanent markers to inform future generations, the implementation of security
measures , and the accompanying dedication of land-use buffer zones would be
key components of the site dedication program.

4.3.4.8 w

Noise produced by the operation of heavy equipment during construction and
operation of the facilities would be negligible at the nearest offsite area.
In the construction areas and in other areas where workers could be exposed to
equipment noise, they would wear protective equipment in accordance with

applicable standards and regulations.

4.3.4.9 Other Impacts

Occupational Risks

Contaminant releases to the environment are not expected to occur, and high-
integrity waste containers would be used; therefore, risks to workers are
expected to be negligible.

Accidents

The environmental impact and risk of potential accidents from the movement of
waste to the facility are discussed in Section 4.6.
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4.3.5 SUMMARY AND COMPARISON

Table 4-45 sununarizes the environmental impacts of modifying SRP waste manage-
ment activities with respect to “ew waste management facilities under each of
the four strategies. This evaluation is detailed enough to include the poten-
tial impacts of each strategy. The No–Action strategy would continue poten-
tial significant environmental impacts to water resources, air, ecology,
public health and socioeconomic , and has a potential need for dedication of
land if contamination occurs by an uncontrolled release of waste. The
No-Action strategy would not comply with environmental laws and regulations.
However, no impacts would be expected in the areas of archaeological/historic
resources, and noise.

For the period of evaluation [i.e., 120 years for the Dedication strategy (2O
years of operation plus 100 years of institutional control), 20 years for the
Elimination strategy (2O years of operation only) , and 120 years or 20 years
for disposal and storage under the Combination strategy] , Table 4-45 indicates
that no significant impacts would be expected from these strategies on water

resources, air, ecology, public health, archaeological and historic resources,
socioeconomic , and noise. However, beyond the 100–year institutional control
period, releases of waste constituents could occur under various facility
designs (e.g., no low-permeability cap, RCRA landfill rather than vault). DOE
could revise such designs, mitigate the problem by removing or inunobilizing
the wastes, or demonstrate environmental compliance through an extended period
of monitoring and postclosure maintenance.

The Dedication strategy and the disposal portion of the Combination strategy

could require dedication of as much as 400 acres of land to waste management
in perpetuity and possible postclosure care beyond the period of institutional
control. Conversely, the Elimination strategy and the storage portion of the
Combination strategy would require no direct dedication of land in perpetuity,
but would require DOE to develop and implement the waste management technol-
ogies required to retrieve and treat or dispose of the stored waste.

4.4 sTRATEGIES FOR DISCHARGING DISASSEMBLY-BASIN PURGE WATER

This section sununarizes the radiological impacts associated with the strat-
egies being considered for disassembly-basin purge-water discharges from C-,
K-, and P-Reactors.

● No Action - Continued use of active reactor seepage and containment
basins for discharge of disassembly-basin purge water.

● Dedication - Same as the No-Action strategy.

● Elimination - Evaporation of disassembly–basin purge water through

connnercially available equipment or direct discharge of the purge water
to onsite streams.
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● Combination - Continued discharge Of disassembly-basin purge water tO
active reactor seepage and containment basins and continued evaluation
of feasible tritium mitigation measures (e.g. , reactor moderator detri-
tiation) . This section contains an analysis of detritiation to provide

an estimate of costs and environmental impacts.

4.4.1 BACKGROUND

Reactor disassembly-basin purge water becomes contaminated with tritium

(radioactive hydrogen isotope) and other radionuclides when fuel, targets, and
other irradiated components are transferred to the disassembly basin from the
reactor. Each irradiated assembly brings tritium oxide into the disassembly
basin. The tritium oxide is dissolved in droplets of deuterim oxide
(nonradioactive “heavy water”) adhering to the surface and is also absorbed in
the aluminum oxide cladding of the assembly. The tt-itium oxide dissolves in
the disassembly-basin water and becomes distributed uniformly throughout the
disassembly basin.

Disassembly-basin water is recirculated through deionizes and sand filters to
remove radionuclides and to improve water quality. This process does not
remove tritium, and small amounts of other radionuclides also remain in the
water.

The disassembly-basin water must be purged periodically to keep tritium
concentrations at safe levels for workers . During purges , fresh filtered
water is added to the basin at the same rate contaminated water is purged from
the basin through an ion-exchange system. The purge is not continuous but
occurs at a frequency that depends on the type of reactor assemblies and the
frequency of discharge operations. Typically, the reactor basins are purged
twice yearly.

Preliminary groundwater monitoring data recently have identified the presence
of volatile organic constituents in the vicinity of the C-Area seepage basin.
Because these compounds are not introduced with the disassembly-basin purge
water, investigations are in progress to identify their origin as well as the

effect of continued use of the basin on their distribution in the ground–
water. For evaluat ion purposes, however, these constituents are not consid-
ered because they are unique to the C-Area and must be managed on the basis of
more specific evaluations than those employed herein, and because their pres–
ence does not affect the radiological doses used as a primary factor in the
comparisons.

Table 4-46 lists the average annual and cumulative amount of tritium dis-
charged from the reactor disassembly basins, which is the same for each stra–
tegy except the Combination strategy with detritiation. Values presented for
1987 to 2000 are based on annual release rates (Du Pent, 1984a). For 2001 to
2012, the release rates are ~Ssumecl to be identical to those for 2000.
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Table 4-46. Predicted Tritium Discharge from Reactor
Disassembly Basins

Average annual Cumulative
Discharge alternative releasea (Ci/yr) release” (Ci)

Detritiation - Combination 4,000 103,000
Evaporation - Elimination 15,200 396,000
Direct discharge - Elimination 15,200 396,000
No Action - Combination, 15,200 396,000

Dedicat ion

‘1987-2012.

amounts of radionuclides other than tritium remain in the disassembly-
water at the time of purge. Annual and emulative releases of these

nuclides from reactor disassembly basins are listed in Table 4-47; these
releases are assumed to be the same for each strategy.

Table 4-47. Annual and Cumulative Discharges of Non-
tritium Radionuclides from Reactor
Disassembly Basinsa (Ci)

Annual Cumulative
Radionuclide release (Ci) release” (Ci)

Phosphorus-32 3.6 X 10-3 9.4 x 10-’
Sulfur-35 2.9 X 10-2 7.4 x 10”’
Chromium-51 5.4 x 10-’ 1.4 x 10’
Cobalt-58 , 60 1.1 x 10”3 2.9 X 10-’
Strentium-89 2.1 x 10-4 5.5 x 10-3
StrOntium-90 6.0 X 10-4 1.6 X 10-2
Yttrium-91 1.5 x 10-’ 4.0 x 10-’
Zirconium-95 3.3 x 10-2 8.6 x 10-’
Ruthenim-106 1.0 x 10-3 2.7 X 10-Z
Antimony-125 2.4 X 10-2 6.2 X 10-’
Iodine-131 2.1 x 10-2 5.4 x 10-’
Cesium-134 1.5 x 10-2 4.0 x 10-i
Cesium-137 1.3 x 10-’ 3.4
Cerim-144 5.7 x 10-’ 1.5
Promethium-147 8.4 X 10-3 2.2 x 10-’

Unidentified beta-gamma’ 2.7 X 10-’ 6.9

Unidentified alphad 9.6 X 10-” 2.5 X 10-’

‘Adapted from DOE, 1984.
‘1987-2012.
‘Assumed to be strontiu.m-90.
‘Assumed to be plutonium-239.
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Radiological doses were calculated fOr each year of the 26-year NUS study
period (1987-2012) for each strategy (using methOds and parameters in NRC,
1977 and lCRP, 1978). Discussions for the various strategies in the following
~ections present the maximum doses for any single year and annual average

values over the 26-year period.

Doses presented in this analysis are effective whole-body doses (EWBDS ).

EWBDS are calculated by summing doses weighted by their relative risk (ICRP,
1977). Throughout this analysis, the term “dose,” as applied to individual

EWBDS, represents a 50-year dose-equivalent commitment. The term

dose”

“collective

refers to the 50-year dose equivalent received by the population that

additionally incorporates the 100-year environmental dose-comitment concept.

The maximm individual dose is that received by an offsite individul whose
location and habits maximize the dose.

Collective doses (“population doses”) resulting frOm atmospheric releases have
been calculated for the population projected to be residing within 80 kilo-
meters of the SRP. Collective doses resulting from liquid releases include
doses to the downstream water users who consume drinking water from the
Beaufort-Jasper and Port Wentworth water-treatment plants (Du Pent, 1984a;

DOE, 1984).

4.4.2 No-AcTIoN STRATEGY (coNTIMATION OF DISCHARGE TO SEEPAGE BASINS)

With the No-Action strategy, the current practice of discharging disassembly-
basin purge water to the C- and P-Area seepage basins and the K-Area contain-
ment basin would continue. Water discharged to the seepage basi~s would
either evaporate or migrate to the groundwater, where it would be transported
to outcrop areas along surface streams. Groundwater transport of radio-
nuclides other than tritium would be negligible.

Annual tritium releasea to the environment calculated for the 26-year study

period as described in Section 4.4.1 are shown in Table 4-L8.

Radiation-induced health effects from releases under the No-Action strategy
over the 26-year study period are calculated to total 0.029 excess fatalities.

Table 4-49 presents the highest annual and average annual EWBDa to the ms-xi-
mally exposed individual and the collective dose calculated over the 26-year
study period.

The highest annual maximm individual dose of 0.047 millirem occurs in 1991
for the No-Action strategy; the annual average maximm individual dose is 0.04
millirem. These doses are about 0.05 percent or less of the DOE radiation
protection standards. The average collective dose of 4.0 person-rem in 2012
is leas than 0.004 percent of the exposure of about 103,000 person-rem to the
population from natural radiation sources .

4.4.3 DEDICATION STRATEGY

The Dedication strategy is identical in concept to the No-Action strategy;
that is, it continues disassembly-basin purge water discharges to active reac-
tor seepage and containment baains.
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Table 4-48. Tritium Releases to Environment Associated
with the No-Action Strategy

Maximum annual Average annual Cumulative
Release pathway release (Ci/yr) release” (Ci/yr) release” (Ci)

Atmospheric 6,100’ 4,570 119,000
Liquid 8,850’ 7,110 185,000
Combined 13,200’ 11,700 304,000

‘1987-2012.
‘The maximum annua 1 atmospheric tritium release occurs during the years 1987
through 1989.

CThe maximum annual liquid tritium release occurs in 1991.
‘This number represents the highest annual total tritium release through the
atmospheric and liquid pathways combined, which occurs in 1991, and is not the
sum of the maximum annual atmospheric and liquid releases; this release occurs
in 1991.

Table 4-49. Highest Annual and Average Annual EWBD
Associated with the No-Action Strategy

Highest Average

annua 1 annua1
Receptor/exposure pathway doses dose”

Maximally exposed individual (mrem/year )
Atmospheric 0.009 0.01
Liquid 0.038 0.03

Total 0.047’ 0.04

Population (person–rem/year )
Atmospheric 0.38 0.35
Liquid 4.94 3.70

Total 5.32’ 4.05

“1987-2012.
bThe highest annual maximum individual dose occurs in 1991.
CThe highest annual collective dose occurs in 2012.

4.4.4 ELIMINATION STRATEGY

I TC

The Elimination strategy, as applied to the management of disassembly-basin
purge water, includes either evapOratiOn tO the atmosphere Or direct discharge
of the purge water to onsite surface streams.
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With evaporation, all disassembly-basin purge water is assumed to be evaporat-
ed to the atmosphere, as described in Section 2.4. Tritium would be the only

radionuclide released to the atmosphere, because all others would be retained
in the evaporator. The only liquid releases would be from residual seepage of
tritium released to the seepage basins earlier. The seepage of nontritiwn
radionuclides is negligible.

Annual tritium releases to the environment (atmospheric and liquid pathways)
were calculated for the 26-year study period as described in Section 4.4.1.
Table 4-50 presents the maximm and average annual tritium releases to the
environment, as well as the cumulative tritium release for the 26-year study
period.

Table 4-51 presents the highest annual and
really exposed individual and the collective
study period.

The highest annual maximum individual dose

average annual EWBDS to the maxi-
dose calculated over the 26-year

of 0.074 millirem occurs in 1989
for th~ Elimination strategy with evaporation, and the annual average maximum
individual dose is 0.041 millirem. These doses are about 0.1 percent or less
of the DOE radiation protection standards. The average annual collective dose
of 1,67 person–rem in 1989 is less than 0.002 percent of the exposure of about
103,000 person-rem to the same population from natural radiation sources.

Table 4-50. Tritium Releases to Environment Associated with the
Elimination Strategy (Evaporation)

Maximum annual Average annual Cmulative
Release pathway release (Ci/yr) releaaea (Ci/yr) release’ (Ci)

Atmospheric 20,300 b 15,230 396,000
Liquid 7,570’ 1,910 49,700
Combined 27,400” 17,100 446,000

a1987-2012.
bThe maximum annual atmospheric tritium release occurs annually during the
years 1987 through 1989.
CThe maximum annual liquid tritium release occurs in 1990.
‘This number represents the highest annual total tritium release through the
atmospheric and liquid pathways combined, which occurs in 1989, and is not the
SUM of the maximum annual atmospheric and liquid releases; this release occurs
in 1989.

Radiation-induced health effects from releases under the evaporation alterna-
tive over the 26-year study period are calculated to total 0.012 excess fatality.

Radiation-induced health effects from releases under the direct discharge
alternative over the 26–year study period are calculated to total 0.068 excess
fatality.
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Table 4-51. Highest Annual and Average Annual EWBDS Associated
with the Elimination Strategy (Evaporation)

Highest Average
annua 1 annual

Receptor/exposure pathway doses dose’

Maximally exposed individual (mrem/yr )
Atmospheric 0.044 0.033

Liquid 0.030 0.008

Total o.074b 0.041

Collective (persOn-rem/yr)
Atmospheric 1.41 1.17

Liquid 1.56 0.51

Total 2.96” 1.67

a1987-2012.
‘The highest annua1 maximm individua 1 and collective doses occur

in 1989.

Direct Discharge

With direct discharge, all disassembly-basin purge water would be discharged
directly to surface-water streams. In addition, residual seepage of tritium
to surface water from seepage hasin use prior to the initiation of this alter-
native would contribute to liquid releases .

Annual tritium releases to the environment (atmospheric and liquid pathways) ~C
were calculated for the 26-year study period as described in Section 4.4.1.

Table 4-52 presents the maximm and average annual tritium releases as well as
the cumulative tritium release to the environment. Radionuclides other than

tritium in the disassembly-basin purge water (presented in Table 4-47) are
assumed to be released directly to onsite streams.

Table 4-53 presents the highest annual and average annual EWBDS to the maxi-
mally exposed individual and the collective dose calculated over the 26-year
study period.

The highest annual maximum individual dose of O. 204 millirem occurs in 1989
for the direct discharge, and the annual average maximum individual dose is
0.16 millirem. These doses are about O.2 percent or less of the DOE radiation

protection standards. The average annual collective dose of 9.4 person-rem is
less than 0.009 percent of the exposure of about 103,000 person-rem to the

same population from natural radiation sources.
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Table 4-52. Tritium Releases to Environment Associated with
the Elimination Strategy (Direct Discharge)

Maximu annua 1 Average annual Cumulative

Release pathway release (Ci/yr) release’ (Ci/yr) release’ (Ci)

.Atmospheric o 0 0

Liquid 27,400” 17,100 446,000

Combined 27,400’ 17,100 446,000

bThe maximum annual liquid tritium release occurs in 1989.

Table 4-53. Maximum and Average Annual EWBDS Associated with
the Elimination Strategy (Direct Discharge)

Highest Average
annua1 annual

Receptor/exposure pathway dose’ dose’

Maximally exposed individual (mrem/year )
Atmospheric o 0
Liquid 0.204 0.16

Total 0.204’ 0.16

Collective (person-rem/year )
Atmospheric o 0
Liquid 12.1 9.40

Total 12.1’ 9.40

‘1987-2012.
‘The higheat annual dose to the maximum individual occurs in the
year 1989.
CThe highest annual collective dose occurs in 2012.

4.4.5 COMBINATION STRATEGY

The Combination strategy includes the continuation of disassembly-basin purge
water discharges to active reactOr seepage and containment basins while DOE

cOntinues to assess tritium-mitigation measures such as reactor moderator
detritiation. Other mitigation measures are discussed in Section 4.8.

The consequences of the continuation of discharging purge water to active

seepage basins are discussed in Sections 4.4.1 and L.4.2.
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Detritiation of the reactor moderator in a central facility has been consid–
ered for all SRP reactors . A moderator detritiation plant (MDP) would be
expected to reduce equilibria moderator tritim levels by a factor Of abOut
10. The moderator is the source of the tritium that contaminates the
disassembly–basin water, so a corresponding reduction in disassembly-basin
purge water tritium concentrations and releases from this source would be
expected.

Water discharged to the seepage basins would either evaporate, carrying tri-
tium with it to the atmosphere, or move down to the groundwater, where it
would be transported laterally to outcrop areas along surface streams.

The nontritium radionuclides (see Table 4-47) would seep into the ground and
experience radioactive decay and retardation by adsorption (DOE, 1984). These
processes would reduce nontritium releases to surface waters to insignificant
levels.

Tritium would move with the groundwater and undergo radioactive decay during
travel to surface outcrops . The amount of tritium expected to be released
from the seepage basins has been calculated assuming that 30 percent of tri-
tiu released to the baains evaporates and that the remaining 70 percent
migrates to streams while undergoing radioactive decay.

Radiation-induced health effects from releases over the 26-year study period
are calculated to total O.OIL excess fatality.

Average annual collective EWBDS within the defined impact areas (80-kilometer
radius and downstream Savannah River water users) associated with the alter–
native strategies range from about 1.? person–rem with evaporation to 9.4
person-rem with direct discharge. These doses to the affected population are
a small fraction of the naturally occurring background doses to the same
population.

The half-life of tritium (12.3 years) will result in doses to individuals
beyond the defined impact areaa, particularly for atmospherically released

tritium from evaporation. Al though minuscule, these doses can be summed

through a much larger population (e.g., the U.S. population or the world) tO
arrive at hypothetical collective doses significantly greater than those for
evaporation presented in Tables 4-51 and 4-54 (although still an insignificant
percentage of the naturally occurring dose to the same population). However,
this approach to dose assessment is not reconunended by national and
international radiation standards organizations as a basis for judging

alternative radiation protection practices. Although this type of collective

dose has not been calculated for this EIS, atmospheric discharge of tritium
can contribute substantially greater theoretical collective doses per curie
released than do liquid discharges at the SRP, with correspondingly greater

(although still insignificant) health effects.

4.4.6 COMPARISON OF ENVIRONMENTAL CONSEQUENCES

when compared with no action, detritiation would decrease the total triti~
released to the environment frOm the reactOr seepage basins by a factOr Of
about 2, while the total tritiu.m released from evaporation and direct

discharge would increase from no action.

TC

TC
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Table 4-54. Average Annual EWBD to the Maximally
Exposed Individual for Each Strategy
(mremlyr)

Combina-
tion
Dedica-

Eliminat ion tion

Combination Direct

Exposure pathway Detritiation Evaporation discharge No Action

Atmospheric 0.004 0.033 0.000 0.010

Liquid ~ e 0.160 m

Total 0.022 0.041 0.160 0.040

The average annual effective whole-body dose received by the maximally exposed
individual for each strategy is presented in Table 4-54. The doses range from
0.022 millirem per year for detritiation to 0.16 millirem per year for direct
discharge and represent small fractions of the 93 millirem per year received
by an individual fram natural background radiation (DOE, 1984).

Average annual collective EWBDS associated with the various strategies range
from about 1.7 person-rem per year with evaporation to 9.4 person-rem per year

TC

I

with direct discharge. The average annual collective EWBD for detritiation is
1.87 person-rem per year. The dose associated with natural background
radiation delivered to the same population would be 103,000 person-rem per
year. Collective doses associated with each strategy, therefore, represent
less than 0.01 percent of the dose received from natural background
radiation. The corresponding health effects and doses are not significant.

The cost benefit of detritiation would be more than $3 million per person-rem

averted, compared to no action. The average annual cost benefit of the evapo-
ration would be about $500,000 per person-rem averted, compared to no action.
There would be little difference in the cost of implementing direct discharge
and the No–Action strategy for discharge of DBPW. The cost benefits of these

TC tritium management strategies were calculated from the capital and operating
costs given in Tables 2-11 and 2-12 and from the EWBDS given above.

4.5 ACCIDENTS

The environmental impacts and risk of potential accidents associated with clo-
sure have been analyzed fOr each of the individual waste sites used for the
disposal of hazardous and radioactive materials. The selected closure action
would be implemented in such ~ manner that the risk to the public from acci-

dental releases of materials from the site would be minimal.
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The potential accidents and consequences associated with each action for each
waste site are related to the materials at the site. The potential accident
scenarios are based on the processes proposed to be used and the hazards asso-
ciated with these materials .

SeVeral of these events are defined to include spillage of waste from a steel
box . These boxes are ruggedly constructed and difficult to breach. It was
not Considered cost-effective or necessary to analyze the structure of the box
to determine under what conditions it would fail, because the consequences of
such an event were judged to be relatively minor. The probability of box
failure in an accident “as assumed conservatively to be 0.25.

The accident scenarios considered are natural events such as tornadoes, hurri–
canes, floods , and earthquakes, and industrial accidents such as falls , fires,
cave-ins, and container spills. The natural events were analyzed using his-
torical data on probability and severity. Industrial accidents were analyzed
using labor-hour estimates based on connnercial cost-estimating handbooks and
industrial accident rate tabulations. The number of workdays of construction
labor required to accomplish the waate-removal and no-waste-removal options
was estimated. This estimate was used to calculate the probability of each
potential accident. The major accident types are described below.
(Palmiotto, 1986, provides further explanations for each accident. )

9

●

●

●

●

Tornado. The major effect of a tornado would be entrainment of dust
laden with contaminants, with possible dispersion off the waate site.
Dispersal could occur during the excavation activities.

Hurricane and high straight wind. If high winds occur during exca–
vation of the waste sites , there is the potential for pickup and
dispersal of waste-site contaminants.

Flooding. Flooding of a waste site during closure options was dis-
missed from consideration because of the location of the waste sites ,
and because the level of the Savannah River is controlled by three
major hydroelectric dams upstream from the sites. In addition,
measures would be taken on the SRP to prevent flooding during heavy
rains.

Earthquake. The only effect of an earthquake pertinent to this analy-

sis is the failure of a berm or dike at the waste site or during exca-
vation of a site. During excavation operations, such an accident could
result in injuries and equipment damage. An unusually heavy rain could
leave water in a site, but the combined probability of such a rain and
a major earthquake is exceedingly small. Dikes are estimated to fail

in a ~ IX earthquake, which has a frequency of occurrence estimated to
be less than once in 10,000 years. If the earthquake were to occur
while men were in an excavation trench, a cave-in could result in
personnel injuries or fatalities.

Industrial accident. The likelihood of personnel injuries through an

industrial accident was evaluated by applying published accident rates
to the number of labor-hours required for each closure option. The

labor estimates were developed from the quantification of each activity
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required for a closure, such as the number of cllbicmeters of earth to
be removed, the number of square meters of land to be leveled and

seeded, and the number of meters of fence to be constructed. The

source of data for this analysis was the background information pre-
pared for preliminary cost estimates for each waste site and includes
standard project estimating guides.

● Fire. Two causes of fire were considered: a natural forest fire, and

an industrial fire initiated by material being excavated or by equip-
ment used for site closure. The former fire has been dismissed as a
concern because the forests on the Plant are managed, and controlled
burning of underbrush is conducted. The SRP firefighting team would be

able to protect material at an excavation site from an adjacent fire.
Fires associated with fuel or hydraulic fluid occasionally occur with
heavy construction equipment. This event is analyzed because dispersal
of waste or employee injury could occur. Fire initiated in an
excavation or by excavating equipment could easily be smothered by
readily available equipment.

● Explosion. No explosive materials were identified on the waste sites
or in adjacent areas. Therefore, explosion as an accident initiator
was dismissed.

. Container puncture. This accident initiator applies to sites where
drums are stored. During excavation these units could be punctured,
potentially spreading contamination. Puncture of a unit containing
soil or sediment removed from the basin is discussed under other
scenarios.

e Equipment collision. A collision of mobile heavy equipment could occur
on any construction site. This scenario includes collisions involving
any of the mobile equipment onsite (i.e. , trucks, forklifts, and front-
end loaders ) and also covers waste-box punt tures.

● Toppling of large equipment. Large excavation equipment such as drag-
lines and backhoes could be used for closure of a site. A check of
construct ion indus try accident statistics revealed that relatively
major accidents with such equipment occur often enough that they should
be considered. This accident is defined to include such events as
dragline structural failure, cable breaks, and grade cave-in resulting
in the toppling of a backhoe or dragline.

● Employee injury during construction. Durifig any excavation and heavy
construction project of this size, there would be some employee
injuries , almost all nonfatal. This scenario includes nonfatal acci-
dents such as falls , equipment-related injuries to hand or eyes, and
minor burns.
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Waste box drop and breach. During excavation, the contaminated soil
and sediment would be placed in steel boxes for transportation to a
storage or disposal area. Some waste boxes could be dropped during
handling by forklifts or cranes. This event is defined to include only
drops that result in a breach of the box, either by puncture or by
opening of its lid. Employee injuries are excluded.

Cave-in. During excavat ion and closure, workers must enter the waste
sites to perform tests , rig equipment, and excavate the sediment and
soils. Cave-ins are a possible cause of injuries and fatalities to
construction workers.

Truck accident and fire. This includes a truck accident and
waste is being transported to the storage and disposal areas .

Truck accident and spill . This includes a truck accident in
waste box is breached or opened, resulting in spillage
materials .

fire when

which the
of waste

Truck accident and fatality. A certain percentage of truck accidents
result in operator fatalities . This scenario includes truck accident
fatalities during the transportation of waste materials to storage and
disposal areas .

Fall of box from truck. This includes a waste box falling from a truck
during transit due to rigging or driving errors, resulting in spillage
of contents.

4-55 summarizes the accidents described above, including the initiator
and the consequence. Risks were calculated for certain acciden~s in which the
consequences allowed such an assessment to be made; these occurrences are
(1) employee injury, (2) truck accident and fatality, and (3) fatal construc-
tion accident. The results of these assessments are presented in Tables 4-56
through 4-59 for each site for the no-action, no-was te–removal -and–closure,

complete-waste-removal and closure, and selected-waste-removal strategies,
respectively.

4.6 DECONTAMINATION AND DECOMMISSIONING

The proposed new facilities ultimately would require decontamination and

decommissioning. Decontamination and decommissioning of the proposed facili-
ties would be included in an overall site decontamination and decommissioning
plan, which would be subject to environmenttal and public review before
implementation.

Three basic deconunissioning methods are defined: DECON, ENTOMB, and SAFSTOR
(Calkins, 1980). DECON involves the immediate removal of all radioactive
materials to levels that are considered acceptable to permit the property to
be released for unrestricted use (NRC, 1981). Chemical decontamination of the

structure and the internals would be followed by the dismantling, transporta-
tion, and burial of the internals. As the final step, the outer structure
would be demolished and the site restored to its preconunissioning status.
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Table 4-55. Closure Accidents

Initiator Accident Consequence

Tornado

Straight wind

Earthquake

Container
puncture

Equipment
collision

Failure of
equipment

Fall/equipment-
related injuries

Contamination

Drop and breach

Equipment fire

High winds
disperse soil

High winds disperse
wet soil

Failure of
excavation site

(basin walls,
berms, etc.)

Waste containers
at site

Mobile equipment
collides ; possible
puncture of waste
containers

Large equipment
toppling

Employee injury

Inadvertent
contamination
to workers at site

Waste container
dropped and puncture
or lid opening occurs

Fuel or hydraulic
fuel catches fire

Minimal dispersion of soil at
waste site but not beyond
SRP boundary; potential
serious personnel injury

Minimal dispersion of wet
soil onsite, none offsite

Minimal dispersion of soil

onsite; potential personnel
injury

Loss of contents at site;
cleanup initiated (Gunsite 720
rubble pit)

A few suspected empty
containers at site; no prob-
able impact (hydrofluoric
acid spill area)

Releases (where applicable)
confined to the immediate
area of the site; possible
personnel injury

Dispersion of waste material at

site; possible personnel
injury

Minor personnel injury

Minor contamination; imediate
decontamination; minor per-
sonnel injury

Release of waste at site;
cleanup initiated; minor
or no personnel injury

Minor personnel injury;
damage to equipment
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Table 4-55. Closure Accidents (continued )

Initiator Accident Consequence

Cave-in

Accident and
fire

Accident and
spill

Accident and
fatality

Fall of box from
truck

Truck accident

Fatal construction
accident

During excavation
of material with
equipment

Accident resulting
in fire

Truck accident
during transport;
waste container
damaged and breached

Truck accident while
in transit to dis-
posal area

Rigging or driving
errors result in
spillage of waste
container contents

Truck with fill and
another vehicle col-
lide, or single vehi-
cle accident occurs

Construction accident

Personnel injury or possible
fatality

SRP fire department response;
minimm personnel injury;
damaged equipment

Waste release confined
accident site; cleanup
initiated

Fatality to driver

Release of waste at

to

site of
accident; cleanup initiated

Potential personnel injury;
material released at accideni
site; cleanup initiated

Fatality

ENTOMB is the encasement of the facility in a material possessing long-lived
structural integrity until a time when. the dose level is amenable to unre-
stricted use. This would be the method used for sites where the radioactivity
would decrease to acceptable limits within a reasonable time. A reasonable

time period for ENTOMB is approximately 100 years (NRC, 1981).

SAFSTOR involves placing a facility and equipment in temporary storage within
acceptable risk levels for subsequent decontamination and unrestricted facil-
ity use. SAFSTOR has six major phases:

● Chemical decontamination
● Mechanical decontamination and fixing of residual radioactivity
● Equipment deactivation
● Preparation for interim care
s Interim care (surveillance and maintenance)
● Final dismantling
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In demolition and restoration, all above-grade portions of the plant struc-
tures would be demolished by conventional methods, such as explosive and

impact balls. The site would then be graded and revegetated.

Pending the results of further studies and reviews, decommissioning of the
proposed facilities and equipment is expected to be conducted via SAFSTOR.
startup of the proposed new facilities would be spread over time, as would
future decontamination and decommissioning.

Impacts from decontamination and decommissioning would be very small. Projec-

tions of these impacts specific to the proposed facilities and equipment have
not been made; estimates, however, have been prepared (Manion and LaGuardia,
1976) for the decontamination and decommissioning of commercial power reactors
of pressurized-water-reactor (PwR) design. The estimated dose to a member of

the public for the DECON option was 3.0 x 10-5 millirem per year (lung) dur-
ing the period of the decontamination and decommissioning operation. Both

ENTOMB and SAFSTOR were projetted to result in even lower doses.

The proposed new facilities would handle only low-level radioactive, hazard-
ous , and mixed wastes. These proposed facilities are:

1. Low-level radioactive waste storage/disposal facility

TE I 2. Hazardous and mixed wastes storage/disposal facilities
3. Cement/f lyash matrix storage/disposal (Y-Area)

4.7 COPULATIVE EFFECTS

Cumulative effects are discussed in the following sections for the alternative
waste management strategies described in Section 2.1, in conjunction with the

effects of existing and planned facilities at or near the Savannah River
TE I Plant. The discussion is based on an analysis of a range of environmental

impacts to provide minimm and maximum cumulative effects.

4.7.1 EXISTING AND PLANNED FACILITIES

4.7.1.1 Facilities Near SRP

Eight facilities located within 16 kilometers of the Savannah River Plant are
included in the cumulative effects analysis . These include the Vogtle Elec-
tric Generating Plant of Georgia Power Company, directly across the Savannah
River from the SRP; the Chem-Nuclear Services, Inc., plant in Barnwell County,
South Carolina, east of the SRP; and RCRA and cERCLA sites in South Carolina,
as listed in Table 4-60.

The Vogtle Electric Generating plant is a two-unit nuclear powerplant under
construction. Unit 1 was licensed to operate at full power by the Nuclear
Regulatory Commission in May 1987. Chem-Nuclear Services , Inc., operates a
low-level radioactive waste burial ground.
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Table 4-60. RCRA and CERCLA Sites in South Carolina

I

Name City County Direction from sRP

_

Admiral Home Appliances WillistOn Barnwe 11 East-northeast
Barnwell Seed & Supply Barnwe 11 Barnwe 11 East
Barnwe11 Town Dump Barnwe 11 Barnwell East

1

Kimberly-Clark Corporation Beech Island Aiken Northwest
Simpkins farm site Beech Island Aiken Northwest

RCRA

Sandoz, Incorporated Martin Allendale South

4.7.1.2 Effluent Treatment Facilities at SRP

The M-Area liquid effluent treatment facility (LETF) was designed and con-
structed to treat liquid effluents from the fuel and target fabrication facil–
ity. The facility eliminates the use of the M-Area settling basin. The LETF
includes a chemical transfer facility, a dilute effluent treatment facility,
process modifications for rinsewater reduction, and temporary storage tanks.
Treatment includes physical-chemical treatment, precipitation, solids separa-
tion, evaporation, filtration, and neutralization. The treated liquid efflu-
ent from this treatment facility, which ❑eets NPDES discharge limits, is
discharged to TiresBranch.

The M-Area LETF was constructed adjacent to existing M-Area facilities in a
developed and controlled area on a grassy site. Temporary construction

impacts such aa noise, dust, and fumes were controlled to minimal levels.
Required permits for construction of this wastewater-treatment facility were
issued. No adverse effects are expected to impact SRP wildlife, wetlands, or
archaeological sites due to LETF construction or operation. Operation of the
facility began in the spring of 1985. The sludges from the LE’I’Fare stored
temporarily in new tanks in M-Area. A spill prevention control and counter-

measure (SPCC) plan has been established.

F- and H-Area Effluent Treatment Facility

The F- and H-Area effluent treatment facility (ETF), located in H–Area, would
be designed, constructed, and operated to store and treat routine wastewater
and spills from the chemical separations facilities in F- and H–Areas.

Operation of this new facility will eliminate the present discharge of these
effluents to the F- and H-Area seepage basins (DOE, 1986). Current planning

calls for startup of the facility following the closure of the seepage basins
in November 1988. The facility would provide improved treatment of routine
process effluents and contaminated cooling or storm water. Unit treatment

processes consist of two stages of filtration, including iron removal and

carbon filtration; reverse osmosis; neutralization; and ion exchange; with

TC
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combined evaporation of filter backwash, reverse-osmosis reject streams, and

ion-exchange regeneration waste. Recycling of evaporator overheads and

treated effluent that exceeds discharge limits is included. Dewatered solids

from the coarse filtration step would be disposed of in the burial ground or
in the Y-Area facility (CMF). Evaporator bottoms (waste concentrate ) would be

transferred to the If-Area waste tank farm. Tritium is not removed in the
treatment process. The estimated discharge of 30,000 curies per year from the

ETF into Upper Three Runs Creek would be partially offset by decreases in

TC
atmospheric releases and tritiated groundwater outcrops due to closure of the
F- and H-Area seepage basins (DOE, 1986). Storage basins are provided to
contain large flows of contaminated cooling water or storm water.

TNX-Area Effluent Treatment Plant

This facility is scheduled to begin operation in early 1988; it is designed to
treat small-volume nonradioactive process effluents for NPDES discharge. The
treatment processes include flow equalization, neutralization, and solids
removal . Filter cake would be disposed of in the SRP sanitary landfill.

4.7.1.3 Waste Treatment, Storage, or Disposal Facilities at SRP

TC I
Consolidated Incinerator Facility

An incinerator would be designed and constructed to incinerate a variety of
hazardous wastes (e.g., contaminated soil, sludges, and liquid and solid
wastes). The incinerator would consist of a primary rotary kiln, a secondary
combustion chamber, and an off-gas treatment system including evaporative
coolers and particulate and chloride removal systems. The process would allow

simultaneous destruction of solids and aqueous and organic liquid wastes.
Plans call for upgrading the incinerator to permit mixed waste incineration.

Hazardous Waste Redrunnning Facility

EPA and the South Carolina Department of Health and Environmental Control

(SCDHEC ) require redrununing hazardous wastes contained in leaking or inade-
quate drums to comply with current RCRA regulations . This facility would be
used to:

● Transfer liquid hazardous waste from leaking 208-liter drums to other
drums

● Overpack 208-liter drums using 314-liter drums

● Transfer liquid hazardous waste from 208-liter drums and overpack into
314-liter drums

● Solidify liquid hazardous waste with absorbent

● Compact used drms with a crusher, and overpack in 314-liter drums

● Provide space for interim material handling storage

No radioactive releases are expected. Leaks , spills, or other liquids would
be Contained, collected, and processed. Activated carbon filters would absorb
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~rganic vaPors from the facility exhaust air before venting the air to the I TE

atmosphere.

Cement /Flyash Matrix (Y-Area) Waste Storage/Disposal Facility

Y-Area will be designed to store, treat, and dispose of 4400 cubic meters of
waste per year. The waste, very low in radioactivity, will be the concentrate

from several effluent-treatment facilities. Facilities contributing to this

waste load are M-Area, the F- and H-Area effluent treatment facility, the Fuel
Materials Facility, and the Fuel Production Facility. In addition, beta-gamma

and hazardous waste incinerator residues may also be disposed of in this

facility.

The waste salt solutions and precipitated solids will be solidified in a
cement /flyash or cement/slag matrix, similar to salts tone. Blast furnace slag TC

is being considered in place of flyash due to its unique chemical reducing
properties that would immobilize chromium. The alternative process being’

considered for disposal of this waste would containerize the dry waste salts
in packages with structural properties for disposal in tbe mixed waste

disposal facility.

Environmental emissions or releases are expected to be below applicable stand-
ards, due to disposal in CPM vaults or the mixed-waste disposal facility.

Z-Area Saltstone Disposal Facility

The Z-Area disposal facility is designed for disposal of both low-level radio-
active and hazardous waates, specifically partially decontaminated salt solu-
tion resulting from processing of high-level radioactive liquid wastes in the
Defense Waate Processing Facility (DWPF). The solution contains sodium chro-
mate and has a high pH, both of which cause the solution to be characterized
as hazardous under SCDHEC regulations. The partially dewatered salt solution
would be mixed with cement and water, or other media, to form a relatively
nonteachable solid monolith saltcrete, suitable for long-term disposal in Tc
permitted vaults.

4.7.1.4 Other Facilities at SRP

Defense Waste Processing Facility

The DWPF is being constructed tO prOCe SS high-level radioactive liquid wastes
currently stored as insoluble sludges, precipitated salt, and supernatant
liquid in single or double tanks in the F- and H-Area tank farina. The process
includes the removal of wa~te~ from tank storage; immobilization of the high-

level sludge and recovered cesium, strontium, and plutonium in borosilicate TC
glass; encapsulation of the waste and Elass mixture in steel canisters; StOr-
age of the canisters in a surface facility until shipment to a
processing of the decontaminated salt into saltcrete monoliths
of Z–Area above).

Fuel Materials Facility

The Fuel Materials Facility (FMF) has been
be operated to provide a second source of
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uranium for the Nuclear Navy Propulsion Program. The facility is located
within F– and H-Areas. Air emissions would be controlled through the total
containment concept, which consists of air locks, forced air circulation,
enclosures and hoods on cabinets, high efficiency particulate air (HEPA) fil–
ters, and exhaust stack capability.

Liquid wastes include process recovery and laboratory effluents , sanitary
wastes, cooling-system blowdown, and steam condensates. Process wastes would
he neutralized, evaporated, mixed with concrete, and encapsulated in steel
containers for burial in the SRP burial ground. Solid, low-level radioactive
wastes would be placed in the SRP burial ground.

Fuel Production Facility

Construction of the Fuel Production Facility (FPF) was planned to begin in
December 1986. The process involved, using an onsite uranium recycle process
and powder metallurgy, would replace the current casting and machining process
used to form fuel billet cores .

Solid wastes from the facility containing trace amounts of uranium, including
rags, plastic bags, and gloves, would be disposed of in the burial ground or
incinerated. The volume of solid waste is expected to be less than that gen-
erated by the current process.

Liquid chemical wastes such as acids or caustics from the process would be
treated in the F- and H–Area ETF (see Section 4.7.1.2). Air emissions would

be multiple HEPA-filtered.

Tritium-Loading Facility

This facility, also called the Replacement Tritium Facility, is designed to
replace and upgrade some of the tritium processing and loading functions in
the present tritium-loading facility. Construction is underway, and the

TC facility is scheduled to be completed in 1990.

IRoutine operation of the new facility would substantially reduce atmospheric
releases. Tritium-contaminated solid waate generation and storage/disposal
rates are expected to decrease. Mercury would be eliminated in the new pro-
cess, thus eliminating storage and disposal needs for mercury-contaminated
wastes. There would be no releases of liquid effluents to onsite streams or
to groundwater. A beneficial cumulative impact in the reduction of radioac-
tive releases and consequent offsite doses to the public is anticipated.

4.7.1.5 Demonstration Facilities at SRP

Among the demonstration facilities active or planned at the SRP are the
following:

TC

I

● Abovegrade operation
. Beta-gamma incinerator
● Box/drum compactor
● Greater confinement disposal
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Abovegrade OPerat ion (AGO)

This one-year demOnstratiOn facilitY is designed to store solid low-level

radioactive wastes over existing filled waste trenches in the SRP burial

ground. The waste would be placed in stackable rigid containers on composite
clay and gravel storage pads. The waste would be covered with sand, a

puncture-resistant fabric, an impermeable cover, and finally a clay cover.

There would be no atmospheric or solid waste releases from the site. Liquid

releases would be monitored. The impermeable barriers would reduce rainwater

percolation into the wastes or into the underlying waste trenches.

Beta-Gamma Incinerator
I

TC

This demonstration facility is designed to incinerate low-level radioactive
waste in both liquid and solid forms. The process has two stages, using an

air–deficient pyrolysis chamber at 900°C followed by an llOO”C afterburner

operating in excess” air. Also included in the design is a spray quench tower

and HEPA filter. Capacity of the incinerator is 181 kilograms per hour of

solids or 1500 liters per hour of liquid wastes.

Box-Drum Compactor

This demonstration facility is designed to handle solid low-level radioactive
wastes by compaction, reducing waste volumes by factors of 4 or 5 to 1.
Following compaction, the wastes would be placed in 1.2-meter by 1.2-meter by
1.8–meter steel boxes for disposal in the low-level burial ground. Environ-

mental releases from the facility are expected to be insignificant. There are

no liquid releases. HEPA filters would remove and retain radioactive particu-
late from the facility ventilation/exhaust air system.

I TC

Greater Confinement Disposal

Tbe GCD demonstration is designed to dispose of low–level radioactive wastes
in lined 9-meter-deep auger holes or in short trenches with vertical walls. TC
The wastes (in rigid containers) or contaminated metallic objects would be
stabilized in place with self-leveling grout. The facilities would be capped
when filled. The potential for leachate generation is small due to tbe pres–
ence of grout and the cap. Monitoring of leachate is included in the design.

4.7.2 GROUNOWATER

b.7.2.1 Groundwater Withdrawal

The withdrawal of groundwater from the Middendorf /BLack Creek (Tuscaloosa)
aquifer in support of existing and projected SRP operations is not expected to
affect offsite water levels in the aquifer (DOE, 1984). However, as discussed
in Section 4.2.1, the groundwater withdrawal in support of remedial actions at
the existing waste sites could physically impact the water table outside the
SRP boundary. Careful monitoring of the water table during startup of any
remedial action would determine if there are impacts to tbe water-table
aquifers.

The offsite facilities identified in Section 4.7. 1.1 are not expected to con-
tribute to the SRP !S withdrawal rate and its associated drawdown. The Vogtle
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I

TC I

Nuclear plant withdraws groundwater
Offsite facilities are not expected
and any associated drawdown.

4.7.2.2 Groundwater Quality

from areas unaffected by the SRP. The

to contribute to the SRP’s withdrawal rate

The groundwater q~ality ~nder the Plant would be improved as a result of the
implementation of the Elimination alternative strategy. ‘The remedial actions
would be ~~~h that the groundwater quality from one area of the SRP would not

adversely impact the groundwater in another.

Based on apparent groundwater-flow direction, groundwater from beneath the
Vogtle Nuclear Plant , the Kimberly-Clark Corporation, the Simpkins farm,
Barnwell Seed and Supply, the Barnwell Town Dump, and the Admiral Home Appli-
ance site does not appear to come in contact with the gro”ndwater from beneath
the other facilities identified in Section 4.7.1, or the groundwater affected
by the SRP. Therefore, these facilities should not contribute to the cumula-
tive impact on groundwater quality.

The new retrievable-storage facilities, the ETFs, the other operating facili-
ties, and the demonstration facilities would be designed and constructed so
that they do not release contaminants to the groundwater. These facilities
would be properly maintained and would not contribute to a cumulative impact

on groundwater quality.

Under the No-Action strategy, the quality of the groundwater under the SRP
would continue to be affected.

4.7.3 SURFACE WATER

k.7.3.1 Surface-Water Use

The Chem–Nuclear Services facility, the CERCLA sites, the Sandoz, Inc. , RCRA
site, the new disposal facilities, the ETFs, the waste treatment, storage, or
disposal facilities, the other operating facilities, and the demonstration
facilities are not expected to use surface water from the Savannah River. The
Vogtle Nuclear Plant withdraws a few cubic meters per second from the river
for use as cooling-system makeup water, a portion of which would be returned
as blowdown. The SRP is estimated to withdraw 37 cubic meters per second,
while the average flow of the Savannah River is 285 cubic meters per second
(DoE, 1984). Under average conditions, the cumulative surface-water use is
projected to be about 14 percent of the Savannah River, compared to 13 percent
for the SRP alone. In addition, the major portion of this withdrawal is used
for cooling water and is returned to the river via onsite streams . Thus , the
cumulative impact is not expected to be significant.

4.7.3.2 Surface–Water Quality

Existing waste sites would be remediated so that contamination from these
sites does not adversely affect surface-water quality. The new retrievable-

storage facilities, the ETFs, the other operating facilities, and the demon-
stration facilities would be designed, constructed, operated, and maintained
so that discharges would not adversely impact surface-water quality. The
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Vogtle Nuclear Plant has been designed, constructed, and will be operated and
maintained so discharges do not adversely impact surface-water quality.

Any potential contamination from the Admiral Home Appliances, the Barnwell

Seed and Supply, and the Barnwell town dump CERCLA sites is expected to enter
the Salkehatchie River watershed and shOuld nOt be expected tO cOfltribute tO
cumulative impacts on the Savannah River.

Any potential contamination from the Kimberly-Clark Corporation and the

Simpkins farm CERCLA sitea probably enters the Savanmh River above the SRP.
Considering the groundwater flow rates in this area, the contamination would
take more than 100 years to reach the Savannah River and is
contribute significantly to the water quality of the river.

There are no liquid discharges from the Chem-Nuclear Services
tribute to the cumulative effects on surface-water quality.

not expected to

facility to cOn-

Under the No-Action strategy, the quality of surface streams on the SRP would
continue to be affected as a result of existing waste sites. The other facil-

ities identified in Section 4.7.1.1 are not expected to contribute to the
cumulative impact on surface-water quality.

4.7.4 HEALTH EFFECTS

4.7.4.1 Exposure to Radioactive Substances

The evaluation of health effects has considered cumulative effects from the
operation of all nuclear facilities on and in the vicinity of the SRP. These
facilities consist of four production reactors with associated support facili-
ties; hazardous, low-level, and mixed waste sites; and planned operations at
the SRP, including the ETF, the DWPF, the ~F, and the FPF. The Vogtle
Electric Generating Station and the Chem-Nuclear Services, Inc. , low-level
radioactive disposal site are also included in the evaluation of the
cumulative health effects. The risk estimator used to project health effects
is 280 cancers and genetic effects per 1 million person-rem of collective dose.

Existing Waste Sites

Using the risk estimator mentioned above and the cumulative doses presented in
Appendix H, Table 4-61 lists the cumulative health effects that could be
experienced by the population from radiation received in the year 2000 for the
No-Action strategy and during the first year after implementation of the other
three strategies. Remedial actions at the waste sites were not considered in
calculating these health effects . The recipient population of the air
component of the health effects is assumed to lie within an 80-kilometer
radius of the SRP. The recipient population of the liquid component of the
health effects is aasued tO be the Savannah River water users downstream from

the SRp .

New Retrievable-Storage Facilities

The changes in health effects that could be imparted to the water user

population downstream from the SRP due to implementation of the action
strategies (i.e, Dedication, Elimination, and Combination) discussed in

I TC

TE

I TC

I TC

I
TE
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Table 4–61. Collective Cumulative Health Effects from Atmospheric and
TC Liquid Releases for Alternative Actions at Existing Waste Sites

No waste Waste removal Waste
removal and at selected removal and

Component No action closure’ sites” closure’

I

I Atmospheric 2.9 X 10-’ 1.4 x 10-’ 1.4 x 10-2 2.2 x 10-2

TC I Liquid 1.2 x 1.0-2 1.2 x 10-2 1.2 x 10-2 1.2 x 10”2

TC

Combined 4.1 x 10-2 2.6 X 10-2 2.6 X 10-2 3.4 x 10-2(”

‘Remedial actions taken at appropriate waste sites wOuld reduce the tabulated
health effects.
‘Waste removal and closure result in comparatively higher cumulative health
effects than either no-waste-removal and closure or waste removal at selected
sites. This is because additional radionuclides could be set airborne from
excavation performed during the year the waste removal and closure action is
implemented.

Section 4.3 are insignificant. Because no atmospheric releases would result
from implementation of any of the action strategies, the cumulative atmos-
pheric component of the health effects would not be affected. Consequently,
implementation of any of the waste storage facility alternatives would result

TC
I
in an insignificant change in the number of 4.1 x 10-Z health effects .

Disassembly-Basin Purge Water

Using the health risk estimator of 280 cancers and genetic effects per 1 mil–
lion person-rem of collective dose, and the peak collective annual doses
resulting from the three alternative strategies (excluding no action) for dis-

TE Icharging disassembly-basin purge water (Section 4.4) , calculations were made
to determine the cumulative health effects that could be experienced by the
population within an 80–kilometer radius of the SRP and the population using
Savannah River water downstream from the SRP.

TC

The change in the health effects resulting from each alternative is calculated
by considering the peak annual dose of a 26-year study period. Tbe rationale
for considering a time range of 26 years is presented in Sections 2.4 and
4.4. The changes .in these health effects, when combined with the no-action
health effects given in Table 4-61, result in the cumulative annual health
effects that could be experienced by the population after the implementation
of the alternatives. These cumulative health effects are listed in Table 4-62.

Conclusion

Table 4-61 indicates that for the exist ing was te sites, the
no-was te–removal -and-closure action and the was te removal at selected sites
action result in the largest decrease in cumulative health effects.
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Table 4-62. Collective Cumulative Health Effects from Atmospheric and
Liquid Releases for Alternative Actions for Disassembly-
Basin Purge Water Discharge

Combination Elimination Direct

Component Detritiation Evaporation discharge No action

Atmospheric 2.9 X 10-’ 2.9 X 10”2 2.9 X 10-2 2.9 X 10-2

Liquid 1.2 x 10-z 1.1 x 10-2 1.4 x 10-2 1.2 x 10-z

Combined 4.1 x 1o”’ 4.0 x 10-2 4.3 x 10-2 4.1 x 10-2

For the new retrievable-storage or waste disposal alternatives, there is nO
significant change in the cumulative health effects.

As indicated in Table 4-62, for the discharge of disassembly-basin purge water,

evaporation is the only alternative that could result in a decrease in

cumulative health effects when the collective doses are confined to the regional
population. The direct–discharge alternative results in the highest cumulative
health effects.

4.7.4.2 Exposure to Hazardous Substances

This section presents the cumulative health effects from exposure to hazardous
substances . T-hemajority of the cumulative
contaminants to the Savannah River with
because air and groundwater exposures could

Existing Waste Sites

The Elimination stratezv (waste removal

TC

TC

j TC

health risks focus on the release of
subsequent human exposure; however,
occur, they also are presented.

at all sites ) defines the lowest I-.
carcinogenic risk alternative for existing waste sites at the SRp as s~a-
rized in Table 4-63 for risks due to exposure via groundwater or surface water.

Table 4-63. Carcinogenic Risks for Groundwater and Surface-Water
Exposure (Elimination Strategy)

Range of total risk Range of maximum risk
Exposure (2085) (year of occurrence)

Groundwater 3.3 x 10-” - 0 9.7 x 10-2 - 7.1 x 10-7
(1997) (2044)

Surface water 4.5x lo-L0 - 0 :;:25)10-” - 5.2 x10-”
(2035)

TC

TC
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I

TE

TC

TC

The maximum total risk associated with groundwater in 7.085OCCurS at the old
TNX seepage basin. However, a maximum risk occurs at the CMP pits in 1997 due
to tbe presence of tetrachloroe thylene. By 2085, this risk would be reduced.

The maximum total risk for surface water in 2085 OCCUrS at the CMP pits. The
overall maximum risk is found at some of the burning/rubble pits (C- and
CS-Areas ). In 2026, the maximum risk would be due to the presence of tri-
chloroethylene. These risks would be reduced by the year 2085.

Noncarcinogenic risks were also estimated. Most of the ratios of dose to ADI
were less than 1, indicating little risk of noncarcinogenic (toxic) health
effects. The ratio of dose to ADI did not exceed 1 in any surface waters and
was usually less than 10-6.

The air pathway was modeled through 2985 for both the exposed population and
the maximally exposed individual . For the most part, individual health risks
via the atmospheric pathway were low after implementation of the lower bound.
Risks in a few areas were somewhat higher, but they decrease rapidly after
2085. These areas with high population risks include M-Area settling basin
with an overall maximum risk of 2.34 x 10-3 in 2015, C–Area burning/rubble
pit, and the old TNX seepage basin. Even where the risks to the population
are highest, the risks for the maximally exposed individual are less than
10”8. Individual risks apparently peak during site closure or waste removal
activities , while the population risks peak in about 2085. After the site is
reopened for habitat ion, risks rapidly reduce immediately ‘and asymptotically
approach zero.

New Retrievable-Storage Facilities

All new retrievable-storage facilities

(e.g., RCRA) regulations; therefore, no
No adverse health effects are predicted.

Disassembly-Basin Purge Water

would be constructed to applicable
release of contaminants is expected.

There are no releases of hazardous substances from current discharges or modi-
fications of discharges of disassembly-basin purge water. Therefore, there
would be no exposures or risks .

For the No-Action strategy, carcinogenic
the Elimination strategy. These risks are

Table 4-64. Carcinogenic Risks for

risks are somewhat higher than for
summarized in Table 4-64.

Groundwater and Surface-Water
Exposure (No-Action Strategy)

Range of total risk Range of maximum risk
Exposure (2085) (year of occurrence)

Groundwater 7.5 x 10-3 - 0 2.1 x 10-’ (1993) - 1.2 x 10-s (2001)

Surface water 4.5 x 10-’0 - 0 2.4 X 10-” (2026) - 5.2 X 10-’3 (2035)
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IThe maximm total risk associated with groundwater in 2085 would occur at he

M-Area settling basin. However, a maximum risk would occur in 1993 due to #he

presence of tetrachloroe thylene.

/

By 2085, this risk is reduced by a factor of

about 100.

The maximm total risk for surface water in 2085 would occur at the CMP p~ts.
The overall maximm risk would be found at the burning/rubble pits. The

maximum risk is 2.4 x 10-4 (which would occur in 2026), due to the presence
of trichloroethylene. These risks are reduced by 2085.

Noncarcinogenic risks were also estimated. Most of the ratios of dose to ADI TC

were less than 1, indicating little risk of noncarcinogenic (toxic) health

effects. The ratio of dose to AD I did not exceed 1 in any surface waters and

was usually less than 10-9. Most potential noncarcinogenic health effects

are associated with groundwater exposures (phosphate, nitrate, and mercury) in
which the ratio of dose to AD I exceeds unity.

The air pathway was modeled through 2985 for both the exposed population and
the maximally exposed individual. For the most part, individual health risks
via the atmospheric pathway were low (less than 10-”’), even without remedial
action. In a few cases, risks were somewhat higher, but they decrease rapidly
after 2085.

Areas with high population risks include all the geographic areas except the
Road A chemical basin. The maximum risks for the exposed population range
from 3.4 x 10 ‘3 to 1.4 x 10-4. These peaks all occur in 1985 or 1986.

New Retrievable-Storage Facilities

All new retrievable-storage facilities would be designed and constructed to
applicable (e.g. , RCRA) regulations, and therefore no release of con~aminants
is expected. No adverse health effects are predicted.

Disassembly-Basin Purge Water

There are no releases of hazardous substances from current discharges ‘or modi-
fications of discharges of disassembly-basin purge water; therefore, there
would be no nonradiological exposures or risks.

4.7.5 oTHER CUMULATIVE EFFECTS

This section discusses cumulative impakts from waste removal and closure at
existing waste sites and the establishment of new retrievable–storage facili-
ties, in conjunction with alternatives for disassembly-basin purge-water
treatment and other existing or planned disposal and treatment facilities on
the SRP. It also discusses additional cumulative impacts from offsite hazard–
ous waste facilities and cumulative impacts affecting ecology, air quality,
tbe socioeconomic structure, and archeological and historic resources.

4.7.5.1 Ecological

\
The Elimination strategy is not expected to have any aquatic ecological TC
impacts , either directly or indirectly. At all existing sites, wastes would
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\
be removed, sites closed, and groundwater treated and released if required.
New \~aste facilities would be designed on an essentially zero-release basis ,

S0 g oundwater contaminantion would not occur.

1
Potedtial cmul~tive terrestrial impacts include the bioaccmulation of con-
taminants by plants growing in or near waste sites and the disruption of vege-
tation, wildlife, and their habitats. Because wastes would be removed from
all existing waste sites under the Elimination strategy, the potential for
bioaccumulation of contaminants by plants is insignificant. This also reduces
the potential toxicological impact to wildlife that feed on the plants. Where

new waste sites for retrievable storage of hazardous, mixed, or low–level
wastes are proposed, land would be cleared and developed, disrupting existing
vegetation, wildlife, and their habitats. The significance of these impacts
cannot be determined until the areas to be disturbed are assessed ecologi–
tally. ,In terms of the overall SRP area, these land disruptions are insignif-
icant. Disruption of wildlife would also occur due to the presence of hman
activities at existing and proposed waste sites. Such disruption would be of
short duration at existing waste sites, and longer at new storage facilities.

No significant potential cumulative impacts to local wetlands are expected.

under the lower-bound alternative. Wetland communities on the SRP consist
primarily of bottomland hardwood forests, “ith smaller acreages of cypress/
tupelo, scrub/shrub, and emergent marsh communities (Jensen et al., 1982)
along OnSite Streanla and the Savannah River. Most waste sites are suffi-
ciently removed from wetlands , and proposed remedial actions include erosion
control measures. Significant impacts to wetlands are not expected to occur.

No potential impacts are expected to occur to threatened or endangered spe-
cies, because no critical habitats or species have been found in the immediate
vicinity ~f existing or proposed facilities.

TC
I IUnder the No-Action strategy, there is a potential for direct and indirect
contamination of onsite streams, including the Savannah River. Based on the
PATHRAE a~alysis performed for existing waste sites , particularly the radioac-
tive waste burial ground and the F- and H-Area seepage basins, aquatic biota
of Four Mile Creek could be affected adversely by concentrations of cadmim,
chromium, lead, mercury, and tritium, because these are expected to exceed EPA
aqwtic biota criteria. Many onsite streama presently exceed these EPA crite-
ria. The aquatic biota of these streams are probably being subjected to some
stress under present conditions.

Potential cumulative terrestrial impacts under this alternative involve
impacts to wildlife and vegetation that come into contact with contaminated

1,
waters and soils, which can result indirectly in a toxicological impact to

wildlife if such plants are conaurned. Wildlife can be impacted directly if
II

they use standing contaminated waters at unfenced existing waste sites .

\

Potential minor impacts to wetlands could occur if contaminated waters in
basins of existing waste sites overflow into nearby wetlands . The SRL seepage

basins, the M–Area settling basin, and the old TNY. seepage basin are near wet-

\,
lands. Operation of the old TNX seepage basin has caused levels of mercury
and gross beta to exceed the EPA aquatic biota criteria in the TNX swamp.

\
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Onsite and Offsite Facilities

Onsite and offsite facilities include thOse cited in Sections 4.7”1.1 and
through 4.7.1.4. The potential cumulative impacts to the environment from

these facilities cannot be determined accurately, because little is known
about their operations and releases. The Savannah River is presently above

the aquatic biota criteria fOr lead, mercurY, and silver, which is rePresenta–
tive of existing water-quality conditions. Thus, aquatic biota of the river

might already be subjected to stress as a result of all the facilities in the
general area.

4.7.5.2 Air Quality

Air contaminants from potential sources other than the SRP are sufficiently

distant that their effects on cumulative risk assessment would be negligible.
Therefore, the risk assessments due to air releases discussed in Section &.1
are considered applicable for cumulative effects fOr bOth Onsite and Offsite
sources.

4.7.5.3 Socioeconomic

No more than 200 workers would be required for development of any of the pro-
posed alternatives. Becauae these workers would be drawn from the existing
construction workforce at the Plant, cumulative effects are expected to be
negligible.

4.7.5.4 Archaeological and Historic Sites

No significant archaeological and historic sites have been identif ied at any
of the existing waste sites or at any of the proposed alternative disposal/
storage facilities. Therefore, the cumulative effects of implementing any of
the alternatives are expected to be insignificant.

4.8 MITIGATION MEASURES

This section discusses mitigation meaaures that could reduce or offset poten–
tial environmental impacts and that are not part of the proposed action or
alternative (e.g., remedial action). Based on the identification of environ-
mental consequences for the alternatives considered in the EIS, consideration
might be given to the establishment of further programs to reduce radiological
and nonradiological releases or to reduce potential ecological effects .

4.8.1 ENVIRoNMENTAL CONSEQUENCES

The environmental consequences of the proposed action and alternatives are
described fullv in Sections 4.2. 4.3. and 4.4 for existing waste sites, new
disposal “facilities, and discharge of disassembly -ba~in purge
respectively.

4.8.1.1 Existing Waste Sites

For the removal of wastes at selected existing waste sites, followed

water,

by clO-
sure and potentially required groundwater remedial actions (the preferred
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alternative), the environmental consequences, except for the No-Action strat-
egy, during the 100-year institutional control period are largely benefi-
cial. Health risk assessment and ecological impact modeling results generally
are within or below acceptable ranges. Potential impacts to surface-water
streams described in Section 4.7.5 are based on water-quality criteria that
are nonenforceable concentration leVel S. Transient peak year health effects
or established concentration standard (MCL) exceedances are fairly well
defined and are postulated to occur briefly in groundwater (hypothetical
wells) that is not currently used for onsite domestic supplies. Migration of
these peak plume effects toward offsite receptors (i.e. , the Savannah River)
is predicted to occur in periods ranging from decades to centuries.

Through dilution or other physico-chemical or biological processes, it is
reasonable to assume that order-of-magnitude reductions in health risk values
or concentrations would occur. Modeling results for a 1000-year period have
postulated these reductions. Implementation of short-term, immediate ground-
water remedial actions would contain contaminated plumes, thereby preventing
or reducing the extent of offsite migration of the plume.

Groundwater flow patterns mitigate any short–term migration of plumes to water
supplies offsite. For example, the juncture of water-table aquifers in the
northwest portion of the Plant with
Congaree aquifers diverts the path of

TC I through nearly a 90-degree change of

ultimate discharge (after about 150
bordering swamps . Elsewhere on the
directly into onsite streams . Times of
to outcrops vary from years to decades.
mitigation of potential environmental
institutional control.

4.8.1.2 New Disposal Facilities

the deeper Middendorf/Black Creek or
the potentially contaminated plumes
flow direction that could result in
years ) into the Savannah River or
Plant, water-table aquifers outcrop
travel of plumes from seepage basins

Site dedication and exclusion ensure
impacts well beyond the period of

Construction and operation of new storageldisposal facilities under the pre–
ferred Combination strategy for hazardous, low-level radioactive, and mixed
wastes that are designed to meet stringent regulatory requirements for essen-
tially zero release would impose no permnent adverse impacts within the peri-
ods of operation (20 years) , postclosure care, and monitoring during the 100
years of institutional control. Site dedication following closure would
ensure maximum environmental protection in the long term.

4.8.1.3 Discharge of Disassembly-Basin Purge Water

Continuation of the discharge of disassembly–basin purge water to existing
seepage and containment basins continues the current level of environmental
releases and offsite doses of radioactivity.

4.8.2 MITIGATION MEASURES

4.8.2.1 Existing Waste Sites

Further mitigation of environmental consequences
action does not appear to be feasible with
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However, many research and development studies are evaluating emerging tech-
nologies that show promise for future application. DOE would track these

efforts to implement thOSe technologies that Offer f Uture feasibility. The

range of technologies should he directed toward the reduction of waste ~C

volumes, waste minimization through process charges, and the detoxification

and destruction Of retrievable stored hazardous wastes rather than toward an
emphasis on permanent land burial or disposal.

The nature of radioactive waste, by contrast, does not lend itself to destruc-
tion or removal of the essential inherent radioactivity by direct physical,
chemical, or biological means. Isolation, shielding, burial, and inunobiliza-

tion are currently the most reasonable alternatives for these wastes. Never-

theless, research and development efforts in the separation and fixation of

radioactivity, particularly triti~, shOuld be fOllOwed.

4.8.2.2 New Disposal Facilities

These facilities, by the nature of their design, would be essentially
zero-release installations. Under the Combination strategy, as a mitigation
measure, retrievable wastes would be available for future implementation of
emerging technologies designed to destroy or detoxify hazardous, mixed, or
low-level wastes.

4.8.2.3 Discharge of Disassembly-Basin Purge Water

Moderator detritiation through chemical or physico-chemical methods can be
“considered a mitigation measure. Other mitigative approaches that have been
suggested are collection of tritiated groundwater at outcrops along SurfaCe
streams and recycling of the water to seepage basins to allow another cycle of
radioactive decay to occur; control of primary system heat-exchanger leakage;
use of waste heat from various operations for barometric evaporation of triti-
ated streams; and vacuum evaporation with recovery.

4.9 UNAVOIDABLE/IRREVERSIBLE IMPACTS

4.9.1 STRATEGIES FOR EXISTING WASTE SITES

This section describes the adverse impacts of the strategies for the existing
waste sites that cannot be avoided by reasonable mitigation measures. It also
describes irreversible and irretrievable commitments of resources and short-
term use and long-term productivity impacta of these strategies.

4.9.1.1 Unavoidable Adverse. Impacts

Adoption of the No-Action strategy would result in the continued release of

chemical and radionuclide contaminants from the existing waste sites. These
releases are projected to result in contaminant concentrations in onsite
groundwater and surface-water resources that exceed maximw contaminant levels
established under the Safe Drinking Water Act. The groundwater contamination
would occur at the following SRP areas : A, M, L, F, H, TNK, R, C, CS, K, P,
and Road A. For surface-water resources, only nitrate and tritium in Four
Mile Creek are expected to exceed maximum contaminant levels (Section 4.2.1
and Appendix F).

4-135



The carcinogenic and noncarcinogenic risks resulting from the release of non-
radioactive chemicals have been calculated for the No-Action strategy. The
maximum total carcinogenic risk at a well 100 meters downgradient from a waste
site in 2085 (the year in which institutional site control is relinquished)
would be 2.5 x 10-3 health effect per year at the M-Area sett1ing basin.

The maximum risk at a 100-meter well for tetrachloroe thylene, the dominant
carcinogenic chemical, would be 2.1 x 10-’ health effect per year in 1993 at
the M-Area settling basin. The maximum total noncarcinogenic risk at a
100-meter well in 2085 would be 1.1 x 10Z times greater than the acceptable
daily intake at the old TNX seepage basin. The maximum risk at a 100-meter
well for nitrate, the dominant noncarcinogenic, would be 3.8 x 102 times

greater than the acceptable daily intake in 1991 at the M-Area settling basin
(Section 4.1.1.6 and Appendix J).

The adverse health effects of the nonradioactive contaminants for the atmos-
pheric pathway have been assessed for an exposed population and a maximally
exposed individual. The maximum carcinogenic risk for the exposed population
under the No-Action strategy would be 3.4 x 10-3 health effect per year in
1986 at the SRL seepage basins. The maximum carcinogenic risk for the maxi–
really exposed individual would be 1.4 x 10-”’ health effect per year in 2085
at the H-Area seepage basins. The maximum total noncarcinogenic risk for an
exposed population would be 1.9 x 10’ times the acceptable daily int2ke in
2085 at the H–Area seepage basins. The maximum total noncarcinogenic risk for
a maximally exposed individual would be 4.8 x 10-3 of the acceptable daily
intake in 2085 at the H–Area seepage basins (see Section 4.2.1.6 and Appendix
J).

The health risks associated with the release of radioactive contaminants under
the No-Action strategy have also been determined. These health risks consist
of radiation-induced cancers and genetic disorders . The cumulative health
risks to the maximally exposed individual residing at the SRP boundary during
1985 and within the SRP site boundary during the peak year (2085) would be

9.8 x 10-’ and 3.9 x 10-4 health effects per year, respectively. The
annual cumulative number of health effects imparted to the population in the
SRP region, in 1985 and in 2085, would be 9.5 x 10-3and 5.3 x 10-3 health
effects per year, respectively (see Section 4.2 and Appendix 1).

Adverse impacts to ecological resources could also occur under the No-Action
strategy. Analyses indicate that Four Mile Creek could be affected adversely
by concentrations of several contaminants that exceed EPA water–quality crite-
ria for aquatic life. The use of open basins by aquatic organisms and terres-
trial wildlife could also result in direct exposure to contaminants. The
impacts associated with chronic exposures and potential biological accumula-
tion are unknown. Wetland areas that are immediately adjacent to the SRL and
M-Area seepage basins could also be affected by basin overflow during heavy
rains (see Section 4.2 and Appendix F) .

The closure and remedial actions that would occur under the strategies other
than no action would reduce nonradioactive and radioactive contaminant
releases via the groundwater, surface-water, and atmospheric pathways to
within regulatory standards. Associated health effects would also be reduced
from those anticipated u,lder the No-Action strategy. However, Aadverse imp cts
could occur as a result of the implementation of closure and remedial actions.
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Closure actions could include the backfilling of selected basins. Disruption

of terrestrial habitats and effects on natural productivity could occur at the
closure sites and other SRP areas from the creation of new or the expansion of
existing borrow pits for backfill materials. Also, these operations would

have associated occupational risks. Remedial action could include groundwater
withdrawal and treatment at selected sites. Groundwater withdrawal would

result in the drawdown of water-table aquifers. However, this drawdown would

be small and localized and would not affect SRP drinking-water wells. The

effluent from the groundwater treatment facilities could be discharged to

local onsite streams . The subsequent increased flows in the receiving streams
could cause changes in their ecologic structure. Further study would be

required to quantify the potential impacts from closure and remedial actions.
/----

4.9.1.2 Irreversible and Irretrievable Commitments >f Resources

Resources that would be irreversibly and irretrievably committed during the
implementation of the existing waste site strategies include (1) materials
that cannot be recovered or recycled and (2) materials consumed or reduced to
unrecoverable forms . For the actions under consideration, irretrievable

resource use would include contaminated materials and equipment that could not
be reused and energy consumed during the closure and remedial actions. How-

ever, the current level of planning for the existing waste site strategies
does not permit a quantification of these resource consumption rates.

4.9.1.3 Short–Term Uses and Lon~-Term Productivity

The short-term effects of the existing waste site strategies would include the
loss of upland sites for their natural productivity. The amount of uplands
required for borrow pits and remedial actions has not been determined but
would
these
sion.
sites

4.9.2

be expected to ‘be minimal. In the long term, the natural vegetation at
sites could become reestablished through the process of natural succes -
In addition, the land (about 300 acres) associated with certain waste

would remain dedicated to waste disposal under the No-Action strategy.

STRATEGIES FOR NEW DISPOSAL FACILITIES

This section describes the adverse impacts of the strategies for the new dis–
posal facilities that cannot be avoided by reasonable mitigation measures . It
also describes irreversible and irretrievable commitments of resources and
short-term use and long-term productivity impacts of these strategies.

4.9.2.1 Unavoidable Adverse Impacts

Construction and operation of new disposal facilities would impact undeveloped
upland areas on the SRP. The clearing of this land could be expected to
result in the loss of wildlife habitat, the loss of animals with limited home
ranges , and the redistribution of more mobile species. The land requirements
for new disposal facilities would require a maximum of about 400 acres.

There will be an unavoidable contribution to the radiological dose received by
individuals who are downstream Savannah River water users and by persons
living on the SRP site following institutional control. Based on conservative
modeling and summation of peak doses, the downstream contribution amounts to
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\
less than one
standard. For

ten-thousandth of the 4 millirem per year drinking-water dose
onsite residents (after institutional control ) doses would be

L
higher but are still expected to remain well under
Standard.

the 4 millirem/year

Radiological doses under the No-Action strategy were not modeled
but could result in

/’
substantially higher values in the event of a lawe

accidental release.
—-------

Under the No-Action strategy, wastes would continue to be disposed of in
existing facilities until the capacities of these facilities had been
attained. After that, the wastes would be stored onsite in the safest manner
possible without the construction of new facilities. The release of hazardous
or radioactive constituents and the associated heal th and environmental
effects would be insignificant as long as no leaks or spills occurred. How-
ever, because the release–containment systems required in RCRA and Atomic
Energy Act (AEA) facilities would not be present at the no-action facilities ,
the risk of serious accidental release would be much greater than for any of
the other strategies.

4.9.2.2 Irreversible and Irretrievable Conunitments of Resources

Resources that would be irreversibly and irretrievably committed during the
implementation of the ne” disposal facilities include materials that cannot be
recovered or recycled, and materials conswed or t-educed to unrecoverable
forms. For the actions under consideration, irretrievable resources would
include contaminated materials and equipment that could not be reused and
energy consumed during the construction and operation of the facilities. How-
ever, the current level of planning for the new disposal facilities does not
make it possible to quantify these resource-consumption rates.

4.9.2.3 Short-Term Uses and Long–Term Productivity

In the short term, the construction and operation of the facilities would
affect up to 400 acres of uplands. Over the long term, upland vegetation
could become reestablished through the process of natural succession only with
the Elimination strategy. For the Dedication and Combination strategies , the
associated land would remain dedicated to waste disposal.

4.9.3 STRATEGIES FOR DISCHARGE OF DISASSEMBLY–BASIN PURGE WATER

Four strategies are considered for the discharge of disassembly-basin purge
water: No-Action, Dedication, Elimination, and Combination. They are dis-

cussed in detail in Sections 2.4 and 4.L. This section discusses impacts
associated with the strategies that could not be avoided by reasonable mitiga-
tion measures. It also discusses irreversible and irretrievable commitments
of resources, short-term uses, and long-term environmental implications.

4.9.3.1 Unavoidable Adverse Impacts

The discharge of disassembly-basin purge water would lead to unavoidable radi-
ation exposure to man, regardless of which strategy is implemented. These

exposures would be negligible in comparison to those associated with natural
background radiation. Section 4.4 presents the estimated radiation exposures
to man associated with each strategy.
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&.9.3.2 Irreversible and Irretrievable Commitments of Resources

Resources that would be irreversibly and irretrievably committed with the

implementation of a particular strategy include materials that cannOt be
recovered or recycled, and materials consumed or reduced to unrecoverable
forms. The implementation of a particular strategy would require irretriev-
able cowitments of energy. The actual amount of committed energy required
would depend on the final engineering design. Small amounts of radioactive

waste could require land conunitment for final disposal.

4.9.3.3 Short-Term Uses and Long-Term Productivity

Short-term effects of waste management operation include the unavailability of
site areas for natural productivity and wildlife habitat. Detritiation would

require the greatest site area, with the construction of the moderator detri-
tiation plant. The implementation of evaporation would also require a rela-
tively large commitment of area for either the construction of an evaporation
pond or the installation of commercial evaporators. Direct discharge would
require only the area needed to pipe water from the reactors to onsite
streams . No action would require the commitment of the seepage basins cur-
rently in use. Following decommissioning and decontamination, the area could
revert to its natural state with minimal long-term effects.

4.10 PREFERRED ALTERNATIVE WASTE MANAGEMENT STRATEGY

4.10.1 RATIONALE FOR SELECTION

DOE has identified the Combination waste management strategy as its preferred
alternative. This strategy provides compliance with applicable environmental
regulations (RCRA, Hazardous and Solid Waste Amendments of 1984, and South
Carolina Hazardous Waste Management Act ) and DOE guidelines through combina-
tions of site dedication, elimination of selected waste sites, and storage and
disposal of hazardous, low-level radioactive, and mixed wastes. DOE’s pre-
ferred waste management strategy is based on lower tier project-level actions,
including removal of wastes at selected existing waste sites; remedial and
closure actions at existing waste sites, as required; the construction of
retrievable storage and aboveground or belowground disposal facilities for
hazardous , mixed, and low-level radioactive wastes; and the management of

periodic discharges of disassembly-basin purge water from C-, K-, and
P-Reactors by discharging filtered, deionized disassembly-basin purge water to
active reactor seepage and containment basins.

4.10. 1.1 Existing Waste Sites

The primary considerateions in choosing the preferred waste management strategy
are the reduced environmental effects and occupational risks from remedial and
closure actions, the cost of remedial and closure actions, the capacity and
cost of new storage and disposal facilities, and the amount of land, if any,
that would be dedicated to waste management at the end of the institutional
control period.
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4.10.1.2 New Disposal Facilities

The preferred strategy would app Iy a combination of retrievable storage and
aboveground or belowground disposal technologies to optimize the management of
wastes with different characteristics within the hazardous, mixed, and low-
level radioactive waste streams generated at the SRP. The implementation of
this strategy would comply with the requirements of RCRA, HSWA, SCHW, and
DOE Orders.

The Combination strategy for the construction of new storage and disposal
facilities for the management of hazardous, mixed, and low-level radioactive
waste consists of:

TE I 1.
2.

TC
I

3.

4.

5.

Buildings for retrievable storage of selected wastes of all three

types

RCRA landfill or vaults for the disposal of hazardous waste

RCRA landfills or vaults, including or not including CFM vaults, for
the disposal of mixed waste

ELLTs , vaults , or AGOS for the disposal of low-activity radioactive
wastes

Vaults or GCD for the disposal of intermediate-activity. low-level
radioactive wastes.

Optional technologies in Items 2 and 5 are considered equivalent in terms of
groundwater protection capabilities. Options that include CFM vaults in Item
3 and ELLTs in Item 4 were selected to represent the minimim or least
protective technology in their waste management roles . The environmental

TC impacts of the Combination strategv lie within each of the categories listed.

TC
I

-.
No- preference has been determined among technologies, aithough DOE is placing
emphasis on the concept and use of vaults.

4.1O.1.3 Discharge of Disassembly-Basin Purge Water

The Combination strategy includes the continued discharge of disassembly-basin
purge water to active reactor seepage and containment basins and the pursuit
of studies to assess reactor moderator detritiation or other mitigation meas-
ures. This EIS discusses moderator detritiation to provide an estimate of
costs and a description of beneficial or mitigative impacts .

4.10.2 ADVANTAGES

4.10.2.1 Existing Waste Sites

Waste removal at selected sites, closure, and remedial actions would have
lower costs, insignificant ecological effects , and fewer occupational risks
than full-scale waste removal and closure actions and would require less
storage and disposal capacity. At the sites tentatively- selected for waste

removal, the concentrations and extent of constituents in the groundwater that
are above regulatory standards could be reduced significantly. Only a small
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fraction of SRp land wOuld require dedication for waste management PurPOses at
the end of the institutional contrOl period.

4.10.2.2 New Disposal Facilities

The advantages of the preferred strategY are:

. Waste disposal would be permanent.

9 Disposal would comply with applicable regulations.

● Facilities would comply with environmental standards.

o Storage of wastes would comply with applicable regulations , assuming

waivers on long-term storage would be granted.

* A mix of disposal and storage technologies could be selected tO OPti–
mize performance and minimize cost.

4.10.2.3 Discharge of Disassembly-Basin Purge Water

The continued discharge of disassembly-basin purge water to seepage basins and
the continued assessment of tritiun-mitigation measures, such as reactor

moderator detritiation, result in the lowest off-site doses and allow for
continued evaluation of future mitigation options. Annual off-site doses due
to tritium could be reduced substantially. No additional costs or equipment
for continued discharge are required.

4.10.3 DIsADVANTAGES

4.10.3.1 Existing Waste Sites

The primary disadvantage of the preferred strategy is that dedication fOr
waste management purposes would be required for those sites in which waste was
not removed and that could not be returned to public use after the institu-
tional control period.

4.10.3.2 New Disposal Facilities

The disadvantages of new disposal facilities are twofold:

●

●

The high cost of construction and operation, some land dedication, and
grouting of waste packages could make retrieval difficult in the event
it became necessary.

Additional costs would be required in future for treatment and dis-

posal of wastes placed in retrievable storage.

4.10 .3.3 Discharge of Disassembly-Basin Purge Water

A disadvantage of mitigation of tritium releases is the continued contamina-
tion of shallow groundwater resources . A long lead time is associated with
continued studies and implementation of feasible measures. Optimistic esti-
mates for detritiation to reach its full potential range from 5 to 10 years .
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4.10.4 ENVIRO~ENTAL

4.10.4.1 Groundwater

Existing Waste Sites

The implementation of

IMPACTS

the preferred strategy at selected existing waste sites,
plus closure and remedial actions as requir~~, would reduce onsite groundwater
contaminant concentration levels to meet applicable standards. Potential

drawdown effects i“ water-table aquifers would be localized and transitory and
would be observed throughout groundwater remedial actions that employed recov-
ery wells or groundwater pumping.

New Disposal Facilities

All new disposal and storage facilities wO~ld be designed for essentially zer-
or ALARA releases. No significant adverse groundwater effects are expected as
a result of the implementation of the preferred strategy.

Discharge of Disassembly-Basin purge Water

The continued discharge of disassembly-basin purge water to active reactor
seepage and containment basins would maintain the current level of effects to
groundwater. An assessment of mitigation measures for tritiu.m releases, such
as reactor moderator detritiation, could result in the establishment of feasi-
ble technologies in the future that would reduce tritium concentrations .

4.10.4.2 Surface Water

Existing Waste Sites

The implementation of the preferred alternative lt in an improvement
of surface-water quality. Waste removal , closure, and “re~dial activities, if
required, would reduce the level of surface-water contaminant concentrations
to regulatory limits or below.

New Disposal Facilities

No significant impacts to surface-water quality e~d with the imple-
mentation of the preferred alternative strategy. The go’als of RCRA (i.e. ,

essentially no releases from hazardous or mixed waste facilities) and the
ALARA concept for low-level radioactive waste facilities would ensure insig-
nificant levels of impact.

Discharge of Disassembly-Basin Purge Water

Existing surface-water effects from groundwater outcrops of reactor seepage
basin subsurface flows would continue. Travel times vary from 4 to 11 years,

allOwing for partial radioactive decay of the triti~ (l?..3-y~ar half–life ).
Transport modeling indicates there is little lateral dispersion of migrating
tritiwn in these paths. Detritiation or other mitigation measures , if ~PPli_

cable, would result in a reduction of tritium concentrations in onsite streams .
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4.10.4.3 fiealthEffects——

Existing Waste SiteS

The implementation of the preferred alternative would result in no increase in

health effects with waste remOval; clOsure, and remedial actiOns at ‘Xisting
waste sites.

New Disposal Facilities

Essentially zero release and the ALARA design would prevent radionuclide and
hazardous chemical health effects.

Discharge of Disassembly-Basin Purge Water

No significant health effects would occur as a
charge of disassembly-basin purge water to active
ment basins.

result of the continued dis-
reactor seepage and contain–

4.10.4.4 ECO1OKY

Existing Waste Sites

The removal of wastes at selected sites and closure and remedial actions, as
required, would reduce potential aquatic impacts as a result of the implemen-
tation of the preferred alternative strategy. Terrestrial impacts that result
from direct exposure to open waste sites and groundwater-asso ciated impacts
would be eliminated by waste removal at selected sites and closure and reme-
dial actions as required. The use of borrow pits for backfill in clOsure
actions would create minor short-term terrestrial impacts.

New Disposal Facilities

No aquatic impacts are expected from the implementation of the preferred stra-
tegy for new disposal and storage facilities. The strategy would result in
minor short-term impacts from the clearing and development of land. No con-
taminant-related terrestrial impacts are expected, due tO zerO release or
ALARA designs of new facilities.

Discharge of Disassembly–Basin Purge Water

Minor aquatic impacts would continue, as at present , under continued or miti-
gated discharge to active reactor seepage and containment basins. No signifi-
cant terrestrial ecological impacts are expected.

4.10.4.5 Other Impacts

Existing Waste Sites

Short-term disruptions of habitats could occur at borrow pit areas. Some
waste sites could require erosion-control measures during site-closure activit-
ies. No impacts are expected to endangered species, archaeological and his–
toric sites, or socioeconomic resources , or from noise as a result of the
implementation of the preferred strategy.
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New Disposal Facilities

Construction of disposal and storage facilities for the preferred strategy
would result in ~ loss of habitat totaling up to 4(IO acres, or about O.2 per–

cent of the entire SRP natural area. No impacts are expected for endangered
species , socioeconomic resources , nor are any noise-related impacts anticipa-
ted. One candidate waste-disposal site would require an additional archaeo-
logical survey.

Discharge of Disassembly-Basin Purge Water

No significant impacts to habitats or wetlands are expected from the implemen-
tation of the preferred strategy. Endangered species , archaeological and his-
toric sites, and socioeconomic resources would not be impacted, nor would
there be noise-related impacts .

4.10.5 AccIDENTS AND oCCUPATIONAL RISKS

4.10.5.1 Existing Waste Sites

Waste removal and transport to storage and disposal sites by vehicles involve
the risks of fires, spills, leaks, and exposure of onsite workers . These are
short-term risks, occurring only during waste-removal activities.

4.10.5.2 New Disposal Facilities

High-integrity containers, spill recovery, and other secure provisions would
reduce contaminant-related impacts from accidents. Long-term handling of
wastes (20–year estimated facility lifetimes) requires strict control measures .

4.10.5.3 Discharge of Disassembly-Basin Purge Water

No significant occupational risks are associated with the preferred

alternative.

4.10.6 SITE DEDICATION

4.10.6.1 Existing Waste Sites

Sites from which waste was removed could be returned to public use after the
100-year institutional control period. Sites from which waste was not removed

would be dedicated for waste management purposes if they could not be returned
to public use.

4.10.6.2 New Disposal Facilities

New disposal facilities would be dedicated for waste management purposes. Up
to 400 acres, including buffer zones , would be required, except for the

retrieval le-storage-f acility portion, which could be returned to public use

after wastes had been removed to permanent disposal facilities.
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4.10 .6.3 Discharge of Disassembly-Basin Purge Water

Seepage and containment basins would be dedicated as needed due to the contin-
ued discharge of disassembly-basin purge water to these basins. The implemen-

tation of feasible mitigation measures would allow DOE to discontinue the use
of the basins and evaluate actions to return them and their surrounding areas
to public use after the 100-year institutional control period.
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Table 4-14, Total Noncarcinogenic Risks fov No-Action, Groundwater/S. rface-Water
Pathway i“ Each Geographic Grouping

Maximum risk for dominant “o”carcinogenic chemical
Hazard index, 2085 exposures Hazard index (year of peak exposure)

Worst-case
site I*eter well

M–Area settling basin

Mixed waste manage-
ment facil ity a“d
old radioactive
waste burial grounds

R-::~d?urning/rubble

Fo::$~:ilding seepage

y
New TNX seepage basin

E

Road A chemical basin

K-:~~d~rning/r. bble

L-Area oil S.chemical
basin

P-:~ed~urning/r. bble

5.2 X 10-3

7.5 K 10-1

NS

NS

2,4 x 10-1

NS

NS

2.2

NS

100fleter well River outfall Reclaimed fatm I*eter well 100*eter well River outfall Reclaimed farm

4.0x 10-2 0

4.6 NS

NS NS

NS NS

3.4 x 10-3 NS

NS NS

NS NS

2.1 . 10-1 NS

NS NS

2.3 x 10-1

1.4

2,1 x 1O-2(C)

1.2 x 10-2

1,8 X 10°(9)

NS

2,1 x 1O-2(C)

2.0 x 10-2

2,1 x 1O-2(C)

6.2 X 102
(1991)
Nitrate

6.9 X lol(b)
(1987)
Nitrate

2.9 x 100(c)
(1971)
S.1fate

4.5Q
(7975)
Fluoride

2.5 X 102
(1987)
Nitrate

5.4 x 10-1
(1975)
Lead

2.9 x 100(c)
(1971)
Sul fate

4.8 x 100(f)
(2012)
Silvex

2.9 x 100(c)
(1971)
Sulfate

6.2 x 102
(1990)
Nitrate

6.9 X lol(b)
(1987)
Nitrate

2.9 X 100(c)
(1971)
Sul fate

9.5 x lo-l(e)
(1977)

1,4 x 102(9)
(1986)
Nitrate

4.1 x 10-1
(1980)
Lead

2.9 x 100(c)
(1971)
Sul fate

2.7 X 100(f)
(2016)
Silvex

2.9 x 100(c)
(1971)
Sulfate

NSa

NS

NS

NS

NS

NS

NS

NS

NS

2.2 x 10-1
(2085)
Mercuyy

g,s(b)
(2085)
Mercury

2.1 x IO-2(C)
(2085)
Mercury

1.2 x 10-2
(2085)
Mercury

1.8 X 100
(2085)
Mercury

NS

2,1 x lo-z(c)
(2085)
Mercury

2.0 x 10-2
(2085)
Mercury

2.1 x 1O-2(C)
(2085)
Mercury

aNS . Not significant; hazard index is less than 1.0 x 10-Z.
bvalues reported are for the F-Area seepage basins,
cValues are for L-Area acid/caustic basin.
dvalues are for C-Area burning/rtibble pit.
‘Values reported are for the hydrofl.oric acid spill area.
fvalue~ ,ep~rted are for the CMp Pits.
9Values reported are for the Old TNX Seepage Basin.
hva]ues reported are for the H-Area seQpage basins.
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Table 4-15. Total Nonradiological Carcinogenic Risks for No Action,
Ground. ater/Surface-Water Pathway in Each Geographic Grouping

Maxim.. risks for dominant carcinogenic
Risksa, 2085 Exposuresb chemical [year of peak exposure)

Worst-case
site lfleter well 100+eter well River outfall Reclaimed farm I*eter well 100-meter well River outfall Oominant chemical

1

M-Area settling basin 4.9 , IO-5

F-Area burning/ r.bble ~Sd
pitc

R-Area burning/r.bble NS
pitc

C-Area b.rninglrubble NS
pit

O-Area oil basin NS

Road A chemical basin O

K-Ares b.r”i”glr.bble NS
pitc

CMP pits 1.1 . 10-7

P-.4~~ burning rubble NS

3,8 x 10-4 0 3.8 x 10-8

NS NS o

NS NS o

NS NS o

4.8 K 10-8 NS o

0 0 0

NS NS o

1.2 x 10-6 NS o

NS NS o

1.6 x 10-1 1,6 K 10-1
(2021) (2020)

1,7 x 10-4 1.6 x 10-4
(1978) (1983)

1.7 x 10-4 1.6 x 10-4
(1978) (1983)

1.7 x 10-4 1.6 x 10-4
(1978) (1983)

1.7 x 10-4(C) 1,6 x 10-4(C)
(1978) (1978)

o 0

1,7 x 10-4 1.6 x 10-4
(1978) (1983)

1,0 x 10-2 6.0 x 10-3
(1997) (2000)

1.7 . IO-4 1,6 x 10-4
(1978) (1983)

7.0 x 10-8
(2199)

NS

NS

MS

NS

o

NS

NS

NS

Tetrachloroethylene

Trichloroethylene

Trichl.roethylenec

Trichl.roethylene

Tvichloroethylene

Trichl. roethylene

Tetvachloroethylene

T~ichloroethylene

aRisk = incremental lifetime probability of death fro. .ancer.
b50-year exposure period following 2085.
cvaI”es reported are for C-Area b.rnlng/r.bble Pita
dNS . Not significant; risk is less than 1.o x lo-



Table 4-16. Risksa to the Population and the Maximally Exposed Individual Attributable to Atmospheric Nonradiological Carcinogens
for NrJAction

1985 releases 2085 releases 2985 releases

Maximum Maximum Maximum
exposed Major

Site
exposed Major exposed Major

Population individual contributor Population individual contributor Population individual contributor

SRL seepage basins
F-~:re”:eepage

Radioactive burial

1.33 x 10-3 2,3 x 10-8 Chromium VI, Arsenic 6,51 x 10-5 1.61 X 10-8
1.97 x 10-5 NS Chromium VI 4.56 X 10-6 NS

Chromium VI NSb
Chromium VI NS

NS
NS

o

0

D o

NS NS

o 0 0

0
grounds

Silverton Road
waste site

HFI spill area
CMP pit 19G
CMP pit 18.3G
CMP pits 18.1G

Or 18.2G
CMP pit 17.1G
CMP pit 17G
Old TNX seepage

basin
Old TNX seepage

basin outfall
Motor shop oil

basin
SRP oil test site
Gunsite 720

rubble pit
Metallurgical

laboratory basin
Lost Lake
M-Area overflow

ditch and
adjacent seepage
area

L-Area oil and
chemical basin

O-Area oil basin

NS NS

i
NS
NS

o 0
2.71 x 10-8 NS
3.58 X 10-8 NS

o 0
1.21 x 10-5 NS
NS NS

o
0
0

0
0
0

Chl oroethyl ene
Trichloroethylene

o
NS
NS

4.44 x 10-5

0
NS
NS

1.10 x 10-8

0
0
0

0
0
0

NS

Toxaphene

1.33 x 104 NS
.

Chromium VI Chromium VI NS

NS

NS
NS

NS

9.01 x 10-6 1,98 x 10-6

7.64 X 10-6
1.66 x 10-4

Chromium VI NS Chromium VI NS NS

NS
NS

3.50 x 10-5
2.15 x 10<

Chromium VI
Nickel

NS
4,11 x 10-8

Chromium VI NS
Nickel 2.36 x 10-8 Nickel

5.88 x 10-4

NS
8.98 x 104

Chromium VI

Trichloroethyle”e

1.49 x 10-4

NS

3.70 x 10-8 Chromium VI NS NS

oNS
1.51 x 10-8

NS o
H-Area air

stripper

Footnotes on last page of table.
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Table 4-16. Risksa to the Population and the Max+mal lY Exposed Individual Attributable to Atmospheric Nonradiological Carcinogens
for No Action (continued)

1985 releases 2085 releases 2985 releases

Maximum Max imum Max imum
exposed Major exposed Major exposed Major

Site Population individual co.t~i b.tor Population individual contributor Population individual contributor

M-Area settling
basin and
process sewerl ine

H-Area seepage
basin

Ford Building
seepage basin

Road A chemi Cal
basin

Acid/caustic
basins

01d F-Area
seepage basin

New TNX seeDage
basin -

Burning/rubble
Me;::~L:urning pi

2.35 x 10-4

2.25 x 10-4

7.8 x 10-6

6.32 X 10-6

7,21 x 10-7

1.37 x 10-5

3,31 x 10-5
NS
3.75 x 10-3

NS

NS

NS

NS

NS

NS

Nickel 1.98 x 10-4

Chromium VI 5.52 x 10-5

Chromium VI 1,8 X 10-6

Arsenic, Chromium VI 6.05 x 10-7

Cadmium, Chromium VI 4.68 x.10-8

Chromium VI 7.13 x 10-6

NS Chromium VI 7.54 x 10-6
NS NS
5.59 x 10-8 - 7.08 x 10-4

4.92 x 10-8 Nickel 1.77 x 10-8

1.37 x 10-8 Chromium VI NS

NS

NS

NS

NS

Chromium VI NS

Chromium VI NS

Chromium VI NS

Chromium VI NS

NS
NS
1.72 n

Chromium VI N:
NS

,.-6 - 4.72 x 10-8

NS Nickel

NS

NS

NS

NS

NS

NS
NS
NS

aRi sks to the population are the number of excess cancers; risks to the maximally expOsed individual are the @gcQss 1ifetime :ancer probabil iti!s
bNS . Not significant, incremental lifetime risk to the maximally e~posed individual is less than 1.0 x 10-
also not significant.

; associated rlsk to the POP.1 at!on is

Clotal risks include contributions from sites designated NS.

I
I

TC



\.\

\

‘\
‘\

Table 4-19. Peak Concentrations for Dedication Strategy, A- and M-Area

PATHRAE – peak concentration

Chemicals (mg/L) Radio..clides

waste
(pCi/L)

management Sit. Trichloro- Tetrachloro- Tetrachloro- 1,1,l-tvichlovo-
facility numbev As Ba Cd Ni N03 ethylene ethylene methane ethane H-3

Metals burning
pit

Silverto” Road
waste site

Metallurgical lab-
oratory basin

Miscellaneous chemical
basin

k-Area b.r“ing/r.bble
pits

SRL seeP&ge basins

M-Area settling basin
and vicinity

Standardc

1-2

1-3

1-4

1-5

1-6, 1-7

1-8, 1-9,
1-1o, 1-11

1-12, 1-13

(b)

(b)

(b)

(b)

(b)

0.073
(2435)

(b)

0.05

(b)

(b)

(b)

(b)

(b)

(b]

1,8
(2532)

1.0

(b)

(b)

(b)

(b)

(b)

(b)

0.018
(2570)

0.01

(b) (b) 0.1
(1978)

(b) (b) 0,13
(1976)

(b) (b) :2~:f3

(b) (b) (b)

(b) (b) 1.9
(1978)

(b) (b) (b)

0,039 2900 18
(2052) (2052) [2058, 2059d)

0.013 10 0.005

0.0021
(1980)

0.14
(1979)

(b)

100
(2024, 2033)

(b)

(b)

91
(2072)

0,0007

(b)

(b)

0.38
(2086)

(b)

(b)

(b)

(b)

0,005

(b)

(b)

(b)

(b)

(b)

(b)

1,2
(2058, zo57d)

0.2

(b)

(b)

(b)

(b)

(b)

3,2 x 105
(1962)

(b)

8.7 x 104

aYear of occurrence in pa~entheses. Only the constituents .?th peak concentrations that exceed standards at one or move waste sites are given.
bconstitent did “ot meet threshold selection criteria for PATHRAE modeling or peak concentration is within regulatory standard.
cSO.rces: EPA, 1985a, }985b (tetrachlo?oethylene), and EPA, 1987. lCRP Publication 30 (ICRP, 1978) methodology was used to detetmine concentrations that
yield an annual effect~ve whole-body dose of 4 millirem per y,ar.

‘At loo-meter well

TC



Table 4-20. Peak Concentrate ons for Dedication Strategy, F- and H-Area

PATHRAE - Peak chemical concentrations (mg/L)a

Waste
management Site Trichloro– Tetrachloro-
facil,ity number Pb Hg N03 ethyl ene ethyl ene

F-Area acid/caustic 2-1
basin

H-Area acid/caustic 2-2
basin

F-Area burning/rubble 2-3, 2-4
pits

Rad/mixed waste 2-7, 2-8
burial grounds 2-9

F-Area seepage 2-1o, 2-11
basins 2-12

F-Area seepage 2-13
basin (old)

H-Area seepage 2-14, 2-15
basin 2-16, 2-17

Standardc

Footnotes on 1ast page of table.

0.054
(1971)

0.054
(1971)

(b)

1.9
(1957)

(b)

(b)

(b)

0.05

(b) (b) (b) 0.094
(1971)

I

(b) (b) (b) 0.094
(1971)

(b) (b) 1.9 (b)
TC

(1978)

:i~~;; (b) (b) (b) I
(b) 1000 (b) (b)

(1987)

(b) 1600 0.58 (b)
(1956)

(b) 480 (b) (b)
(1985)

0.002 10 0.005 0.0007



Table 4-20. Peak Concentrations for Dedication Strategy, F- and H-Area (continued)

PATHRAE - Peak radionucl ide concentrations (pCi/L)a
waste

management Site
facility “umber Sr-90 Y-90 Ni-63 CO-60 Tc-99 CS-134 CS-137 u-238 Pu-238 PU-239 NP-237 H-3 1-129

H-Area retention 2-6 3800 3800 (b) (b) (b) (b) (b) (b) (b) (b) (b)
basin

(b) (b)
(2021) (2021)

Rad/mixed waste 2-7, 2-8 1000 1000 4.4 x 105 2500
TC

1.3 x 104 230 940 2.1 x 109
(1957) (1957) :!957) fi57) ::957)

(b) (b)
burial grounds 2-9 (1957) (1957) (1957) (1957) (1957) (1957)

F-Area seepage 2-10, 2-11 (b) (b) (b) (b) (b) (b) (b) 48 (b) (b) (b) 4.5 x 107 88
basins 2-12

y
(2985) (1957) (2036)

F-Area seepage 2-13 (b) (b) (b) (b) (b) (b) (b) 310 (b) (b) (b)
~ basin (old)

(b) (b)
(2370)

H-Area seepage 2-14, 2-15 1800 1800 (b) (b) (b) (b) (b) (b) (b) (b) 0.90
‘TC

1.9 x 107 130
basin 2-16, 2-17 (1975) (1975) (2735) (1956) (2008)

Standardc 42 550 1.0 x 104 210 4200 74 110 24
*

14 13 0.14 8.7 X 104 20

aYear of occurrence in parentheses. Only the constituents with peak concentrations that exceed standards at one or more waste sites are given.
bconstituent did not meet threshold selection criteria for PATHRAE modeling or peak concentration is within regulatory standard.
cSources: EPA, 1985a, 1985b (tetrachl oroethylene), and EPA, 1987. ICRP Publication 30 (lCRP, 1978) methodology was used to determine concen-
trations that yield an annual effective whole-body dose of 4 millirem per year.



Table 4-1. Caon Risks

Risk of death Occupation Lifestyle Accidents Environmental

1 in 100 (10-2) Stuntman

1 in 1000 (10-3) Race car driver
Fi rainan
Miner
Fanner
Policeman

1 in 10,000 (104) Truck driver
Engineer
Banker

.F Insurance agent

&

1 in 100,000 (10-5) -

1 in 1,000,000 (104) -

1 in 10,000,000 (10-7) -

Adapted frm: EPRI Journal, July/August

Smoking (1 pack a day)

Heavy drinking

Use of contraceptive pills
Light drinking
Diagnostic X-rays

Smallpox vaccination

Eating charcoaled steak,
one per week

Skydiving
Rockcl imbi na
Canoeing -
Oriv{ng motor vehicle

All home accidents
Frequent air travel

Skiing
Hme fires
Fishing

Poisoning

Occasional air travel
(one flight per year)

Su~absrces in drinking

Living below dam
Natural background

radiation

Living next to
nuclear power plant

Hurricane, tornado
Lightning

Animal bite or insect
sting

; 1985

TC



Table 4-3. Peak concentrations at 100-Meter well for No Action, A- and M-Areas

PATHRAE peak concentrations=
\

Chemic.ls (mg/L)

Radio-
“.c1 ides

waste
(pCi/L)

management Site Tetrachloro- Tetrachloro- 1,1 ,1–Trichloro- Trichloro-
facility number As Ba Cd Pb Ni NO~ ethyl ene methane ethane ethyl ene H-3

I
Metals burning

pit

Si1verton Road
waste site

y Metallurgical
1 aboratory

Misc. chemicals
basins

A-Area burni gl
r.bbl e pit a

LArea settl-
ing basin

Sum of concen.
trations

Standarde

1-2 (b)

1-3 (b)

1-4 (b)

1-5 (b)

1-6, (b)
1-7

1-8 to 0.21C
1-11 (2135)

1-12, (b)
1-13

0.21C

0.05

(b) (b)

(b) (b)

(b) (b)

(b) (b)

(b) (b)

(b) ~z::;f

3.7C 0.031C
(2261) (2318)

3.7C 0.033C

1.0 0.010

(b)

ciigi:

0.0031
(1993)

(b)

0.038
(1982)

:i:07;

0.074C
(1991)

0.13C

0.050

(b) (b) 0.0019C (b) (b)
(1994)

(b) (b) 0.076C (b) (b)
(1985)

(b) (b) (b) 1.6c 0.52C
(1994) (1991)

(b) (b) 220C (b) (b)
(1991)

(b) (b) (b) (b) (b)

~i:g~ (b) (b) (b) (b)

0.12C 9200C 170C (b) 4.1C
(1990) (1990) (2020) (1990)

0.12C 9200C 390C 1.6C 4.6C

0.013 10 0,0007 0.005 0.200

0.91C
(1989)

;i::;;

O.026C
(1992)

(b)

1,8C
(1983)

(b)

62C
(1991)

64.C

0.005

(b)

(b)

(b)

(b)

(b)

200,Oooc
(1968)

(b)

200,Oooc

87,000

TC

aYear of peak concentration shown in parentheses. Years prior to 1985 are indications of present conditions.
bconstituen~ did not meet threshold selection criteria for PATHRAE modeling.
cConcentrat?on exceeds regulatory standards.
dconcentrat~ons are fro? PA?HRAE model%ng for largest inventory waste management unit i“ this functional grouping;
on the inventory of th,s .n,t.

actual peak concentrations are dependent

‘sources: EPA, 1985a, 198Sb (tetrachloroethylene health-based standard), and EPA, 1987; nickel from fPA, 1986b. ICRP Publication 30 (lCRP, 1978) method-
ology was used to determine concentrations that yield an effective whole-body dose of 4 mini rem per year.



waste
managment site Trichloro- Tetr.chl or..

faciljty numb, r F’b “~ ~3 Xyl,n, ,thyl,n, ethyl,”, Co-60 C,-137

2-1 0.054, (C I (d) (d)
(1971)

2-2 ~i~; (c) (d) (d)

2-3, 24 ~i~:.) (d) (d) (d)

2-5 (d) (d) (d) (d)

2+ (d] (d) (d) (d)

;~;, 2-8 0.68e 0.0023e (d) 0.7,
(1963) (1963) (2057)

2-10, 2-11 0.0029 0.0001
2-12 (1987) (1987) ~?gg~) ‘d)

2-13 (c) [c) 69, (d)
(1964)

2.14, 2.150.0049 0.0002 480e (d)
2-16, 2.17 (1986) (1986) [1986)

0,83e 0.0026e 1500e 0.7.

0,05 0.002 10 0.62

(d)

(d)

1.8,
(1983)

(d)

(d)

(d]

(d)

:igg:;

(d)

1.8,

0,005

0.094,
(1972)

0.094,
(1972)

(d)

(d)

(d]

(d)

(d)

(d)

(d)

0.19,

0.0007

(d) (d)

(d) (d)

(d) (d)

(d) 46
(1984)

(d] 0.21
(1971)

470, 290,
(1961) (1962)

(c) 3.1
(1967)

(d) [d)

(c) 1.2
[1967)

470, 340,

210 110

H-3 1-129 Ni<3 P“-238 S,.90 Tc-99 u-238 NP-237 P.-239

(d) (d) (d) (d] (d) (d) (d) (d) (d)

(d) (d) (d) (d) (d) (d) (d) (4) (d)

(d) (d) [d) (d) (d) (d) (d) (d) (d)

(d) (d) (d) 5.1 (d] (d)
(19851 /!983)

(d) [d]

(d) (d) (d) (d) 5.3 (d) (d) (d)
(1971)

(d)

5.6 x 108(*) (C I 150 ,OOOe 220, 310P 4600,
0962) 0963) (1963) (1962) (1963) j?963) ?2$;8) ?;~:)

2.7 x 107(, ) 220e (d) 0,13 8.5, (d] 52,
(1964) (19901

(d) (d)
(1969) (2105) (2985) (1987)

(d) (d) (d) (d) (c) (d) 0.9 (d) ~i~fl~
(1964)

I.O . 107[, ) 210, (d]
(1965)

(c) 1.1
(1990)

(c) 1.3, 1.3
(2135) ti986) (2375) (1986)

6.0 x 108(,) 430, 150 ,OOOe 230, 340, 4700, 68e 1.7, 1.7,

87,000 20 10,000 14 42 4200 24 0.,4 ,3

TC



Table 4-5. Peak Concentrations at 100-Heter Wells for No Action, R-Area

PATHRAE peak concentrate onsa

Chsmi cals (mg/L) Radionuclides (pCi/L)

Was te
management Site Trichloro- Tetrachloro-

facility number Pb ethyl ene ethyl ene H-3 Sr-90 CS-137

R-Area 3-1, 3-2 0.038 1.8C (d) (d) (d) (d)
burning/ (1982) (1983)
rubble pi tb

R-Area 3-3 0.054C (d) o. 094C (d) (d) (d)
aci dl (1971) (1972)
caustic
basinb

R-Area 3-4, 3-5, (d) (d) (d) (d) 0.16 0.62
bi nghain 3-6 (2109) (1962)
pump
outage pits TC

R-Area 3-7 (d) (d)
seepage to 3-12
basins

(d) 6.5 X 107C 3702c 1700C
(1969) (1970) (1970)

Sumof o. 092C , .8C 0.094C 6.5 x 107C 370C 1700C
concentrateons I

Standarde 0.050 0.005 0.0007 87,000 42 110 I
aYear of peak concentration is in parentheses; years prior to 1985 are indications of present conditions.

I

bco”centratio”~ are f ~m pATHRAE modeling for largest inventory waste management unit in this functional 9r0uPin9;

actual peak concentrations are dependent on the inventory of this unit.
concentration exceeds regul story 1 imi ts.
dco”sti tue”t did “Ot meet threshold selection criteria for pATH~E mOdeling.

‘Standards obtained f rein f 011 owi ng sources: Pb and tri chl oroethyl ene ( EPA, 1985a, 1987), tet rachl oroethyl ene
(EPA, 1985b); ICRP Publication 30 (ICRP, 1978) methodology was used to determine concentrations that yield an TC
annual effective hole-body dose of 4 mill i rem per year.



Table 4-6. Peak Concentrations at 100-Meter Wel 1 for
No Action, C-Area and Central Shops

PATHRAE peak concentrations

Chemicals (mg/L) Radionuclides (pCi/L)

Waste
management Site Trichloro-

facility number Pb ethyl ene H-3

IC-Area 4-4 0.038 ,.8b (c)
burning/ (1982) (1983)
rubble pit

‘rC IHydrofl uori c 4-5 0.015 (c) (c)
acid spill (1977)
area

Ford 4-7 0.001 (c) 7.0x lo6(b)
8uilding (1986) (1973)
seepage
basin

TC

I

Sum of - 0 .054b ,.Eb 7.0x lo6(b)
concen-
trations

Standardd 0.05 0.005 87,000

aYear of peak concentrations shown in parentheses; years prior to 1985 are
indications of present conditions.

bconce”tratio” exceeds regulatory standards.

cCOnsti tuent did not meet threshold selection criteria for PATHRAE
modeling.

dsta”dapd~ Obtai”ed frcin the f0110win9 SOUrces:

I

Pb and trichloroethylene

Tc (EPA, 1985a, 1987). ICRP Publication 30 (lCRP, 1978) methodology was used
to determine concentrations that yield an annual effective whole-body dose
of 4 millirem per year.

4-14



Table 4-7, Peak Content rations at 100-Meter Well
for No Action, TNX-Area

PATHRAE - Peak
contaminant concentrations

Chemicals (mg/L)

Waste
management Site Tetrac~.~- Trichloro-

facility number Cr Pb wo~ ethyl ene

O-Area burnin /
%

5-1, 5-2 0.026 0.038 (c) (c) 1.8d
rubble pits (1982) (1982) (1983)

TNX burying 5-3
ground

TNX seepage 5-4
basin (old)

(c) (c) (c)

TNX seepage 5-5 ciig:o; (c) lgood
basin (new)

(c) (c)
(1990)

Sum of
concentrate ons

o.lld o.ogzd Sgood o.ozad z.ad

Standarde 0.05, 0.05 10 0.005 0.005

aYear of peak concentration is show in Parentheses: Years nrior to 1985 are indications of

TC

present conditions.
bCo”centratio”$ are from PATHAAE model i“g for largest inventory waStO management unit in this

functional grouping; actual peak concentrations are dependent on the inventory of this “nit.
cConsti.tuent did not meet threshold selection criteria for PATHRAE modeling.
dconce”trati O“ exceeds regulatory standards.
‘Appl i cable standards obtained f rm the following sources: Cr, Pb, ~3,

and trichloroethylene (EPA, 1985a, 1987). ‘etrachlOrOmethane I ‘rC

4-15



Table 4-8. Peak Concentrations at 100-Meter Well
for No Action, K-Area

PATHRAE peak concentrate onsa

Chemicals (mg/L) Radionucl ides (pCi/L)

Waste
management Site Trichloro- Tetrachl oro-

facility number Pb ethyl ene ethyl ene H-3

K-Area 8-1 0.038 ,.8c (d) (d)
bur ing/rubble

B
(1982) (1983)

pit

K-Area 8-2 0.0S4C (d) :i:;$; (d)
acid/ austic

~
(1971)

basin

K-Area 8-4 (d) (d) (d) 4.4 x 106(c)
seepage
basin

(1967)

sum of 0.092C 1.8C 0.094C 4.4x 106(c)
concentrateons

Standarde 0.05 0. 00s 0.0007 87,000

aYear of peak concentrate on shown in parentheses; years prior to 198S are indications of
present concentration.

bconce”tratio”~ are frm PATHRAE modeling for 1 argest inventory waste management unit in
this functional grouping; actual peak concentrations are dependent on the inventory of this
unit.

cConcontration exceeds regulatory standard.
dco”~ti tue”t did not meet threshold selection criteria for PATHRAE mOdeling.

eSOurce: Pb, and trichloroethylene (EPA, 1985a, 1987); tetrachloroethy lene (EPA, 1985b).
ICRP Publication 30 (ICRP, 1978) methodology was used to determine concentrations that yield
an annual effective whole body dose of 4 mini rem.

TC

TC

jTc
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Table 4-9. Peak Concentrations at 100-Meter Well for No Action, L-Area

PATHRAE peak concentrations

Chemicals (mg/L)

Was te
managment Site Chloro- Oichloro- Tetrachl oro- Trichloro-

facility number Cr Pb Benzene ethylene 2,4-O methane Endrin Silvex ethyl ene Toxaphene ethyl ene

Radionuclide
(pCi/L)

H-3

I
L-Area 9-2 0.00063

icid/ (1971)
causti
basins ~

CMP pits 9-3 to 0.0011
9-9 (1994)

L-Area 9-1o, (c)
bingham 9-11
pmp
outage
pits

L-Area 9-12 o.098d
oil and (2495)
chmi cal
basin

sum of o.lod
concen-
trate Onse

standatie 0.05

0. s4d
(1971)

O. 065d
(1994)

(c)

0.017
(1979)

o.14d

0.05

(c)

o.zld
(1995)

(c)

(c)

o.21d

0.005

(c)

0. zzd
(1994)

(c)

(c)

0. zzd

0.002

(c)

o.dld
(1995)

(c)

(c)

o.41d

0.1

(c)

o.zzd
( 1994)

(c)

(c)

0. zzd

0.06

(:) (c) ‘; i::; (c) (c)

O .000sd ) .3d J,d o.13d 1.zd
(2786) (2016) (2000) (2006) (1996)

(c) (c) (c) (c) (c)

(c) (c) o.016d (c) (c)
( 1979)

0. ooo54d 1.3d ~7d o.13d 1.zd

0.0002 0.01 0.0007 0.005 0.005

(c)

TC

(c)

(c)

3.2 x lo8(d)
(1967)

3.2 x lo8(d) TC

87,000

aYear of peak concentration show in parentheses. Years prior to 1985 are indications of present conditions.
bconcentrations are frcim PATHRAE modeling for largest inventory waste management unit in this functional grouping; actual peak concentra-

tions are dependent on the Inventory of this unit.
constituent did not meet threshold selection criteria for PATHRAE modeling.
dconcentration exceeds regulatory standards.
‘Sources: EPA, 1985a, 1985b (tetrachl oroethylene and dichloromethane), and ElIA, 1987. ICRP Publication 30 (ICRP, 1978) methodology was ~C

used to detemine concentrations that yield an annual effective whole-body dose of 4 millirem per year.



Table 4-21. Peak Concentrate ons for Dedication Strategy, R-Area

PATHRAE - Peak concentrations

Chemicals (mg/L) Radionuclides (pCi/L)

Waste
management Site Trichloro- Tetrachloro-
facility number Pb ethyl ene ethyl ene CS-137 H-3 S r-90 Y-go

~
R-Area burning/ 3-1, 3-2 (b) 1.9 (b) (b) (b) (b) (b)

rubble pits (1978)

K
TC

R-Area acid/ 3-3 0.054 (b) 0.094 (b)
caustic basin (1971)

(b)
(1971)

(b) (b)

R-Area reactor 3-7 through (b) (b)
seepage basins 3-12

(b) 3300 1.5 x 108 9.3 x 103 ~2;, {)lo3
(1965) (1963) (2111)

Standardc 0.05 0.005 0.0007 110 8.7 x 104 42 550 I TC
I

aYear of occurrencein parentheses. Only the constituents with peak concentrations that exceed standards at one or more
waste sites are given.

bcon~tituent did not meet threshold selection criteria for PATHRAE modeling or peak concentration iS within re9ulat0rY
standard.
cSOurces: EPA, 1985a: 1985b (tetrachloroethy lene), and EPA, 1987. ICRP Publication 30 (ICRP, 1978) methodology was used to
detetmine concentrations that yield a“ a“n”al effective whole-body dose of 4 millirem.



Table 4-22. Peak Concentrations for Dedication Strategy, C- and CS-Areas

PATHRAE - Peak concentrations

Chemicals (mg/L) Radionucl ides (pCi/L)

Waste
management Site Trichloro-

facility number Cr Pb ethyl ene H-3

CS-Area burning/ 4-1, 4-2, (b) (b) 1.9 (b)
rubble pits 4-3 (1978)

C-Area burning/ 4-4 (b) (b) 1.9 (b)
rubble pits (1978)

TC

Hydrofluoric acid 4-s (b) 0.07 (b) (b)
spill area (1975)

Ford 8uilding 4-1o 0.073 (b) (b) 1.1 x 107
seepage basin (2393) (1966)

Standardc 0.05 0.0s 0.005 8.7 x 104 I TC

aYearof occurrence in parentheses. Only the constituents with peak concentrations that
exceed standards at one or more waste sites are given.

bco”~tit”ent did “Ot meet threshold selection criteria for PATHRAE modeling Or peak concen-

tration is within regulatory standard.
cSOurces: EPA, 1985a, 1987. ICRP Publication 30 (ICRP, 1978) methodology was used to

determine concentrations that yield an annual effective whole-body dose of 4 millirm.



Table 4-23. Peak Concentrations for Dedication Strategy, TNX Area

PATHRAE - Peak Concentrationsa

Chemicals (mg/L)

Waste
management Site Trichloro- Tetrachloro-
facility number Ba Cr Pb N03 ethyl ene methane

O-Area burning/rubble pits 5-1, 5-2 (b) (b) (b) (b) 1.9 (b)
(1978)

TNX Burying Ground 5-3 (b) (b) (b) 12 (b) (b)
(1958)

TNX seepage basin (old) 5-4 (b) 0.079 0.056 2100 0.51 0.029
(1983) (1983) (1983) (19B3) (19B3)

TNX seepage basin (new) 5-5 1.3 0.062 (b) 1000 (b) (b)
(2110) (2614) (2005)

Standardc 1.0 0.05 0.05 10 0.005 0.005

aYear of occurrence in parenthes~s. Only the constituents with peak concentrations that exceed standards
at one or more waste sites are given.

bco”stjtue”t did not meet threshold selection criteria for PATHRAE modeling or peak concentration is within
regulatory standard.

cSources: EPA, 1985a, 1987. ICRP Publication 30 (ICRP, 1978) methodology was used to determine concentra-
tions that yield an annual effective whole-body dose of 4 millirem.

TC



Table 4-25. Peak Concentrations for Dedication Strategy, L-Area

PATHRAE - Peak concentration for chemicals (mg/L)a

Waste
management Site Trichloro- Tetrachloro- Dichl oro- Chl oro-

facility number Pb Silvex ethyl ene ethyl ene methane ethyl ene Benzene 2,4-D Endrin Toxaphene

L-Area burningl 9-1 (b) (b) 1.9 (b) (b) (b) (b) (b) (b) (b)
rubble pit (1978)

L-Area aci dl 9-2 ~ii;;) (b) (b)
caustic basin

D. 094 (b) (b) (b) (b) (b) (b)
(1971)

CMP pits 9-3 0.11 2.3 2.1 82 0.38 0.38 0.36 0.72 0.00093 0.23
through (1992) (2012) (1994) (1997) (1992) (1992) (1993) (1993) (2708)
9-9

(2003)

L-Area oi T and 9-11 (b) (b) (b) 0.016 (b) (b) (b) (b) (b) (b)
chemical basin (1979)

Standardc 0.05 0.01 0.005 0.0007 0.06 0.002 0.005 0.1 0.0002 0.005

TC

Footnotes on last page of table.



Table 4-25. Peak Concentrations for Dedication Strategy, L-Area
(continued)

PATHRAE - Peak concentration for Radionucl ide (pCi/L)

Waste
management Site

facility number H-3 CO-60 Sr-90 Y-90 AM-241

L-Area burningl 9-1 (b) (b) (b) (b) (b)
rubble pi t

L-Area acid/ 9-2 (b) (b) (b) (b) (b)
caustic basin

CMP pits 9-3 (b) (b)
through

(b) (b) (b)

9-9

L-Area oi 1 and 9-11 4.6 X 108 7300 2100 2100 5.3
chemical basin (1962) (1976) (1980) (1980) (2211)

Standardc 8.7 X 104 210 42550 2.5

aYear of occurrence in parentheses. Only the constituents with peak concentra-
tions that exceed standards at one or more sites are given.

bcon~ti tuent did “Ot meet threshold selection criteria fOr PATHRAE mOdel i n9 ‘r
peak concentration is wi thin regulatory standard.

cSources: EPA, 1985a, 1985b (tetrachl oroethylene and di chloromethane), and EpA,
1987. lCRP Publication 30 (lCRP, 1978) methodology was used tO dete~ine concen-
trations that yield an annual effective whole-body dose of 4 mil 1 i ram.

L-



Table 4.29. Total N.nradiological Carcinogenic R<sks for Dedication Strategy, Groundwave r/Surface-Water Pathway i. Each Geographic Grouping

worst-case
site

M-Area $ettling basin

F-Area bur.inglr.bble
pitc

R-Area b.rninglr.bble
pite

F

A C-Area burninglrubble
N pit

D-Area oil basin

Road A chwic?.1 basin

K-Area burn<ng/r.bble
pite

CMP pits

P-Area b.rninglr.bble
pite

Maximum risk. for d.mi”ant carcinogenic
Total Risksa, 2085 EXPOS”reSb chemical (year of peak exposure)

l*eter well 100~eter well River outfall Reclaimed farn! I*eter well 100*+ter wel1 River outfall Dominant chemical

1.7 . 10-3

NS

NS

NS

NS

o

NS

II . IO-7

NS

1.2 x 10-2 0

NS NS

NS NS

NS NS

4.8 . 10-8 NS

o 0

NS NS

1.2 , 10-6 NS

NS NS

NSC

NS

o

0

0

0

0

0

0

1.3 x lo-l(d) 1.3 x lo-l(d)
(2024) (2033)

1.7 N 10-4 1,6 x 10-4
(1978) (1983)

1.7 X 10-4 1.6 x 10-4
(1978) (1983)

1.7 x 10-4 1.6 K 10-4
(1918) (1983)

1.7 . lo~(e) 1.6 x 10-4(e)
(1978) (1983)

o 0

1.7 x 10-4 1.6 x 10A
(1978) (1983)

1,0 x 10-2 6.0 X 10-3
(1997) (2000)

1.7 , 10-4 1.6 x 104
(1978) (1983)

6,0 x 10-8
(2231)

NS

NS

NS

NS

o

NS

NS

NS

Tetrachloroethylene

Trichloroethylene

Trichloroethylene

Trichloroethylene

Trichloroethylene

TC

Trichloroethylene

Tetrachloroethylene

Trichlo.oethylene

TC

aRisk . incremental 1ifetime probability of death from cancer.
b50-year exposure period following 2085.
cN5 . Not significant; risk is less than 1.0 x 10-8
dval.es reported are for miscellaneous chemical basin.
‘values reported are for C-Area burn,rig/r.bble pit.

L



Table 4-30. Total Noncarcinogenic Risks for Dedication Strategy, Groundwater/Sur face-Water Pathway in Each Geographic Grouping

Hazard index, 2085 exposures

Worst-case
Site I+eter well 100*eter well River outfall Reclaimed fam

11-Area settling basin

Mixed waste manage–
ment facil ity and
old radioactive
waste b.ri al grounds

R-Are b.rni ng/r.bble
pita

Ford building seepage

P basin

&
u New TNX seepage basin

Road A chemical basin

K-Are burning/rubble
pita

L-Area oi1 & chem$ cal
basin

P-Are b.rning/r.bble
pit3

2.9x 10-1

1.1, 100

NS

NS

4,4x 10-1

NS

NS

3.8. 10-1

NS

2.1 K 100 0 NSa

5.5 , 100 NS NS

NS NS 2.1 x 1O-2(C)

NS NS NS

1,2 , 10-2 NS 1.8 x 100(g)

NS NS NS

NS NS 2.1 x 1O-2(C)

2.0 x 10-1 NS NS

NS NS 2.1 x 1O-2(C)

aNS . Not significant; hazard index is less than 10-’.
bval .es reported are for the F-Area seepage basin.
cval”es reported are for L-Area acid/causti c basin.
dvalues reported are for the C-Area b.rning/rubble pit.
‘Values reported are for the hydrofl. oric acid spill area.
‘Values reported are for the CMP pits
gval. es reported are for the Old TNX seepage basin.

Maximum risk for domi “ant noncarcinogenic
chemical hazard index (year of peak expo%ure)

l-nleter well 100–meter well River outfall Reelaimed farm

2,1 x 102
(2052)
Nitrate

6.9 X Iol(b)
(1987)
Nitrate

2.1 x 102
(2052)
Nitrate

6.9 x lol(b)
(1987)
Nitrate

2.9 x IOO(c) 2.9 x IOO(C)
(1971) (1971)
S.1fate Sulfate

4.5 . 10o(e)
(1975)
Fluoride

1.4 x 102(9)
(1983)
Nitrate

5.4 K 10”1
(1975)
Lead

2,9 X 100(c)
(1971)
S“1fate

4,8 x 100(f)
(2012)
Silvex

2.9x IoO(c~
(1971)
S.1fate

9.5 . lo-l(e)
(1977)

1.4 x 102(9)
(1986)
Nitrate

4.1 x 10-1
(1980)
Lead

2.9 x 100(c)
(1971)
S.1fate

2.7 X 100(f)
(2016)
Silvex

2.9 x 100(c)
(1971)
S.1fate

NS

NS

NS

NS

NS

NS

NS

NS

NS

NS

2.1 x 1O-2(C)
(2085)
MercurY

2,1 x 1O-2(C)
(2085)
Mercury

NS

1.8 x 100(g)
(2085)
Mercury

NS

2.1 x 1O-2(C)
(2085)
Mercury

2,1 K 1O-2(C)
(2085)
Mercury

2.1 K 1O-2(C)
(2085)
Mercury

TC



Table 4-31. Risksa to Population and Maximally Exposed Individual Attributable to Atmospheric
Nonradio)ogical Carcinogens fov Dedication Strategy

1985 exPosur@ 2085 exposure 2985 exposure

Major
contributor

Maximum
exposed Major

Population individual contri b.tor

Max imum
exposed Major

Site Population individual co”tri butor Population

Maximum
exposed

individual

o
0
0

NS

i
NS

NS

o
NS
NS

i
o

NS

NS
NS

NS

NS

N<

o
0
0

0

i
NS

NS

o 0
0 0
0 0

0 0

i o
0 0

0 0

SRL seepage b$sins
F-Area seepage basins
Radioactive burial
grounds

Silverton Road
waste site
HFI spill area
CMP pit 19G
CMP pit 18.3G

o
0
0

0 NS

i
2.71. 10-8

0
NSChlovo-

ethylene
Trichloro-

ethyl ene

*.

&
m

3.58 x 10-8CMP pits 18.1G or

18.2G
CMP pit 17.1G
CMP pit 17G
O;g~~~X seepage

Old TNX seepage
basin outfall

Motor shop oil basin
SRP oil test site
G.nsite 720

rubble pit
Metallurgical
laboratory basin

NS

o
1,21 x 10-5
0

0 0
0 0
0 0

0
NS
NS

i ;
o 0

NS o

NS NS
NS NS

o 0

0 0

NS NS

NSo

Chromium VI
Nickel

2.74 x 10-6
5.04 x 10-6

7,64 x 10-8
1.66 x 10-6

NS
NS

Chromium VI
Nickel

Lost Lake
M-Area overflow
ditch a“d adjacent
seepage area

L-Area oil a“d
chemical basin

O-Area oil basin
M-Area air stripper

o 0

NS
1.51 x IO-8

NS

NSNS
8.98 X 10-4 Trichloro–

ethylene
M-Area settling
basin and process
sewer line

o 0 NS

Footnotes on last page of table.
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Table 4-31. Risksa to Population and Maximally Exposed Individual Attributable to Atmospheric
Nonradiologic?.1 Carcinogens for Dedication Strategy (continued)

1985 exposure 2085 erposure 2985 exposure

Maximum Maximum Maximum
exposed Major exposed Major

Site Population
exposed Major

individual contributor Population individual contri b.tor Population individual contri b.tor

H-Area seepage basin
Ford Building
seepage basin

Road A chemical
basin

Acid/caustic basins
O;;~~;Area seep%ge

New TNX seeDaqe
basin -

8.rning/rubble pits
Metals buvni”g pit

TOTALC

o 0
0 0

NS NS
o 0

0 0

3.31 x 10-5 NS
o 0

9.43 x 10-4 1.58 x 10-8

0
0

NS
NS

NS

Chromium VI 7.54 , 10-6
NS

9.28K 10-6

0
0

NS
NS

NS

NS
NS

1.16 x 10-8

0 0
0 0

0 0
~ NS NS

o 0

Chromium VI NS NS
NS NS

NS NS

aRisks to the population are the number of excess cancers; risks to the maximally exposed individ.~1 are the excess lifetime cancer probabilities.
bNS = Not si~”ifica”t: increme”ta T risk to maximally exposed indi.iduaI is less than 1.0 K 10- ; associated risk to the population is also not
significant

cTotal risks include contributions from sites designated NS.



Table 4-32. Elimination Strategy Excavation and Transport Requirements

Waste Backfill Transport
Geographic groupi rig/waste sites

Storage/disposal
volume (m3) volume (m3) Distance (km) facility

A- and M-Areas
1-1

1-2
1-3
1-A
i-i
1-6
1-7
1-8to
1-12
1-13

11

F- and H-Areas
2-1
2-2
2-3
2-4
2-5
2-6
2-7 to 2-9
2-1o to 2-12
2-13
2-14 to 2-17

R-Area
3-1
3-2
3-3
3-4
3-5
3-6
3-7 to 3-12

716-A motor shop seepage basin

Metals burning pit
Silverton Road waste site
Metallurgical laboratory basin
Miscellaneous chemical basin
A-Area burni ngfrubble pit
A-Area burning/rubble pit
SRL seepage basins
M-Area settling basin
Lost Lake

F-Area acid/caustic basin
H-Area acid/caustic basin
F-Area burning/rubble pit
F-Area burning/rubble pit
H-Area retention basin
F-Area retention basin
Radioactive waste burial grounds
F-Area seepage basins
F-Area seepage basin (old)
H-Area seepage basins

R-Area burni nglrubble pit
R-Area burning/rubble pit
R-Area acid/caustic basin
R-Area 8i ngham pump outage pit
R-Area Bingham pump outage pit
R-Area Bingham pump outage pit
R-Area reactor seepage basins

C-4~d CS-Areas
CS burning/rubble pit

4-2 CS burni rig/rubble pit
4-3 CS burninglrubble pit
4-4 C-Area burninglrubbl e pit
4-5 Hydrofluoric acid spill area
4-6 Ford Building waste site
4-7 Ford Building seepage basin

Footnotes on 1 ast page of table.

Orumned 1 i quid
675 (soil ) 2,025

21,600 21,600
26,288 26,288

340 900

5 ,4:; 22,12:
1,630 6,683
1,900 1,900

28,990 30,000
16,900 b

210
210

1,584
2,606
6,080
9,154

3,000,000
8,000
5,370

20,870

700
700

6,494
10,889
11,500

9,824
3,000,000

122,000
5,370

237,150

466 1,902
719 2,948
210 700

1,600 1,600
1,200 1,200
4,200 4,200
7,080 7,000

S55 2,276
1,255 5,146

804 3,298
811 3>325
230 230
345 345

76 840

8.7
7.3
6.8a
8.9a
13.0
6.8a
6.7
6.7
16.9
9.9
7.4

10.0
11.8

7.2
7.2
3.3
2.2

10.5
8.7
9.1

11.3

19.9
19.9
19.3
11.8
11.8
11.8
12.4

12.8
13.4
14.5
15.5
15.0

8.8
15.la

m
Sanitary1andfill
W or incinerate
Y-Area
W
~ or incinerate
w
w
LLW
M
w

Hw
Hu
w
Hw
LLW
LLW
m
mm
t.m/tfR’
w/m

W
M
w
LLW
LLW
LLW
LLW

w
Hw
tm
Hw/uli
w/Hw
LLW
Appropriate onsi te
S/D facility

TC



Table 4-32. Elimination Strategy Excavation and Transport Requirements (continued)

Backfill Transport Storage/disposal ~E
v01~fetfm3) volume(m3) Distance (km) facilityGeographic grouping/waste sites

5,166
3,510

896
4,060C
2,529

Hw
Hw
LLW TC
hw/m
W/w

TNX Area
5-1
5-2
5-3
5-4
5-5

O-Area burning/rubble pit
O-Area burning/rubble pit
TN% burying ground
TN% seepage basin (old)
TN% seepage basin (new)

1,260
856
896
594
359

9.5
9.5
18.7
9.6
9.6

O-Area
6-1 O-Area oil seepage basin 5,742

1,000

5,742

5,5ood

11.7

11.9a

Sanitarylandfi 11

Road A Area
7-1 Road A chemical basin LLW or w/W

K-Area
8-1
8-2
8-3
8-4

16.3 w
16.7 Hw
14.9 LLW
14.oe Appropriate ~/~

or LLW

K-Area burninglrubble pit
K-Area acid/caustic basin
K-Area 8i ngham pump outage pit
K-Area reactor seepage basin

638
210

7,700
260

2,615
700

7,700
1,600

L-Area
9-1
9-2
9-3 to 9-9

L-Area burning/rubble pit
L-Area acid/caustic basin
CMP pits
L-Area tli ngham pump outage pit
L-Area 8ingham pump outage pit
L-Area oi 1 and chemical basin

617
210

1,500
4,100
4,200

675

2,529
700

5,500
4,100
4,200
3,500

19.4
19.0
16,7a
11.9
11.8
19.3a

w
hw
Incinerate

TC

LLW
LLW
ltW/M and LLW

9-io
9-11
9-12

IP-Area
1o-1
10-2
10-3

P-Area burning/rubble pit
P-Area acid/caustic basin
P-Area Bi nghm pump outage pit

areas
SRL oil test site
Gunsi te 720 rubble pit

TOTAL

4,802
700

3,800

22.4
21.7
13.7

1,171
210

3,800

Mi ;;~jlaneous

11-2
140

35

3,291,160

140
35

11.3
4.4

Sanitary landfill
w/m

aOi stance is to hazardous/mixed “aste facil i ties.
blncT”d$d i” total for the M-Area Settl in9 basin.

C4060 m excavated clean material reused for backfil 1.
d4500 ~3 ~xcavated clean material reused for backfill
‘Oi stance is to 1 ow-level radioactive waste facil i ty.



Table 4-34. Peak Concentrations for the Elimination Strategy, A- and M-Areas

P4THRAE . Peak co”ce.trati.“a

themi..1s (mglL)
Radi.-
n.elide

was t,
(pCi/L)

management Site
facility

Trichloro– TetrachlOrO- Tetrachloro-
number AS Ba Cd Ni

l,l,l-Tri–
N03 Pb ethylene ethylene methane chloroethane H-3

Silverton Road 1-3 (b) (b)
waste site

Metal1.rgical 1-4 (b) (b)
laboratory basin

A-Area bur”ing/ 1-6, (b) (b)
rubble pits 1-7

SR~a:~~ge 1-8, ~z~~) (b)
1-9,
1-1o,
1-11

H-Area settli“g 1-12, (b) 3.0
basin and 1-13 (2252)
vicinity

Standarde 0,05 1.0

(b)

(b)

(b)

(b)

0.016
(2301)

0.01

(b) (b)

(b) (b)

(b) (b)

(b) (b)

0.095 7900
(1995) (1995)

0.013 10

(b) 0.13 0.14 (b) (b)
(1976)

(b)
(1979)

(b) 0.022 (b) 1.3 0.44 (b)
(2000) (2001) (1999)

(b) 1.9 (b) (b) (b) (b)
(1978)

(b) (b) (b) (b) (b) 3.2 x 105
(1962)

0.065 53 170 (b) 3.5
(1995) (1996)

(b)
(2018, 2ozod) (1995, 1996d)

0.05 0.005 0.0007 0.005 0.2 8.7 X 104

aYear of occurrence in parentheses. Only the constituents with peak concentrations that exceed standards at one or more waste sites are give”.
I+eter wel1 co”cent ratiU“S except where noted.

bco”stit.e”t did “ot meet threshold selection criteria for PATHR4E modeling or peak concentration is within regulatory standavd,
cPeak concentration is higher and earlier than the Dedication option because the site is assumed to be capped under the Dedication strategy and not
capped under the Elimination strategy. This also occurs at several other sites,

‘At loo-ineterwell

TC

TC

‘Sources: EPA, 1985a, 1986b (tetrachloroethylene and nickel), and EPA, 1987. lCRP Publication 30 (lCRP, 1978) methodology was used to determine con-
centrations that yield an annual effective whole-body dose of 4 millirem per year,

.



Table 4-35. Peak Concentrations for the Elimination Strategy, F- and H-Area

Waste
PATHRAE - Peak radionucl ide concentration (mg/L)a

management Site
facility number Sr-90 Y-90 Ni-63 CO-60 Tc-99 CS-134 CS-137 u-238 Pu-238 PIJ-239 I-129 H-3 NP-237

H–A rea 2-6 2200 2200 (b) (b) (b) (b) (b) (b) (b) (b) (b) (b)
retention

(b)
(2021) (2021)

basin

Rad/mixed waste 2-7, 1000 1000 4.4 x 105 2500 1.3 x 104 230 940 2.1 x 109
F

(b)
burial grounds 2-8, (1957) (1957) ?:957) ::57) ?:957)

(b) I TC

& (1957) (1957) (1957) (1957) (1957)
2-9

(1957)

u
F-Area seepage 2-1o, (b) (b) (b) (b) (b) (b) (b) (b) (b) (b) 88 4.5 x 107 (b)

basins 2-11, (2036) (1957)
2-12

H-Area seepage 2-14, 1800 1800 (b) (b) (b) (b) (b) (b) (b) (b) 130 1.9 x 107
basin 2-15,

0.86
(1975) (1975) I TC

(2008) (1956)
2-16,

(2735)

2-17

Standardc 42 S50 1.0 x 104 210 4200 74 110 24 14 13 20 8.7 X 104 0.14

aYearof occurrence i“ parentheses. Only constituents with peak concentrations that standards at one or more waste sites are given. 1 meter
well concentrations except where noted.
bconsti tuent did not meet threshold selection criteria for PATHWE modeling or peak concentration is within regulatory standard.
csources: 40 CFR 141; lCRP Publ icatio” 30 (lCRP, 1978) methodology was used to determine concentrations that yield an annual effective whole-
body dose of 4 mi 11irem per year,



Table 4-39. Total No?radiological Carcinogenic Risks for Elimination Strategy, Groundwater/S. vface-Wate,
Pathway In Each Geographic Grouping

Maximum risks for dominant carcinogenic
Total risks,a 2085 eXPOSUPeSb chemical (year of peak exposure)

Worst-case site I+eter well 100-meter well River outfall Reclaimed farm l**ter well 100~neter well River outfall Oominant chemical

M-Area settling basin 4.5 . IO-5 3,5 x 10-4 0 N~c 2.9 x lo-l(d) 2.9 x lo-l(d) 6.9 x 10-8 Tetrachloroethylene
(1990) (1999) (2199)

F-Area b.rning/rubble NS NS NS o 1.7 x 10-4 1.6 x 10-4
pitc

NS Trichl. roethylene
(1978) (1983)

R-Are b.r.inglrubble NS
a

NS NS o 1.7 K 10-4 1.6 x 104
pit

NS Trichl.ronthylene
(1978) (1983)

C-Area burningfr.bble NS NS NS o 1.7 , IO-4 1.6 x 104
pit

NS Trichloroethylene
(1978) (1983)

O-Area oil basin NS 4.8 x 10-8 NS o 1.7 , 10-4(e) 1.6 x 10A(e) NS Trichloroethylene
(1978) (1983)

Road A chemical basin O 0 0 0 0 0 0

K-Are b.r.inglrubble
3

NS NS NS o 1.7 x 10-4
pit

1,6 K 10-4 NS Trichloroethyle”e
(1978) (1983)

CMP pits 1.1 x 10-7 1.2 x 10-6 NS NS 1.0 , 10-2 6.0 x 10-3 NS Tetrachloroethylene
(1997) (2000)

P-Area b.rning r.bble NS NS MS o 1.7 x 104 1.6 x 104
pite

NS Trichloroethylene
(1978) (1983)

aRisk . Incremental lifetime probability of death from cancer.
b50-year exposure period following 2085.
CNS = Not significant; risk is less than 1.0 x lo-fI.
dval.esreported are for the Miscellaneous Chmical Basin.
‘Values reported are for C-Area burning/r.bble pit.

TC
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Table 4-40, Total Noncarcinogenic Risks for Elimination Strate9y, Ground. ater/Sur face-Water
Pathway in Each Geographic Grouping

Hazard index, 2085 exposures

Worst-case site lfleter well 100-meter well River outfall Reclaimed farm

M-Area settling basin

1 Mixed waste management
facility and old
radioactive waste
burial grounds

R-Are burning/rubble
pita

Ford building

y seepage basin

: New TNX seepage basin

Road A chemical basin

X-ATe burni rig/rubble
pita

L-Area oil and
chemical basin

P-Are b.rninglr.bble
pit3

6.3 x 10-3

9.8 X 10-1

NS

NS

NS

NS

NS

2.8 x 10-1

NS

5.0 x 10-2

5.3 x 100

NS

NS

1.2 K 10-2

NS

NS

2.0 x 10-1

NS

o ~~a

NS NS

NS NS

NS NS

Ns 1.8 x 100(g)

NS NS

NS NS

NS NS

Ns o

aNS = Not significant; hazard index is less than 1.0 x 10-Z.
bvalues reported are for the F-Area seepage basins.
cVal. es reported are for L-Area acid/caustic basin.
dval.es reported are for the C-Area b.rning/rubble pit.
‘Values reported are for the hydrofluoric acid spill area.
‘values reported are for the CMP PIts.
9va1.es reported are for the Old TNX seepage basin.

Maximum risk for dominant noocarcinogeni c
che,nical, hazards index (year of peak exposure)

l-meter well 100-meter well River outfall Reel aimed fam

5.4 x 102 5.4 x 102
(1995) (1994)
Nitrate Nitrate

6.4 X lol(b) 6,9 X lo](b)
(1987) (1987)
Nitrate Nitrate

2.9 x IOO(c) 2.9 x loo(c)
(1971) (1971)
Sulfate SIJ1fate

4,5 , 100(e) 9.5 , lo-l(e)
(1975) (1977)
Fluoride

1.4 x 102(9) 1.4 . 102(9)
(1983) (1986)
Ni trate Ni trate

5.4 x 10-1 4.1 x 10-1
(1975) (1980)
Lead Lead

2.9 x 100(c) 2,9 x 100(c)
(1971) (1971)
S.1fate S.1fate

4.8 x 10°(f) 2,7 x 100(f)
(2012) (2016)
Silvex Silvex

2.9 x Ioo(c) 2.9 x 100(’)
(1971) (1971)
S.1fate Sulfate

NS

NS

NS

NS

NS

NS

NS

NS

NS

NS

NS

NS

NS

1.8 x 100(9)
(2085)
Mercury

NS

NS

NS

NS

TC



Tabie 441. Ri sksa to Population and Maximally Exposed Individual Attributable to Atmospherically
Released Non radiological Carcinogens for El imination Strategy

1985 eXpOS”re 2085 exposure

Maximum Maximum
exposed Major exposed Major

Site Pop.1 ati0. individual contri b.tor Population individual contributor

2985 exposure

Maximum
exposed Major

Population individual contri b.tor

SRL seepage basins 6.31 X 10-7
F-Area seepage basins NS
Radioactive burial 8.22 x 10-8

NS
NS
NS

NS

NS
NS
NS

o
NS
NS

NS

NS
NS

NS

NS
1.51

NS

Arsenic

Cadmium

o
0
0

NS

o
0
0

0 0
0 0

\TC

o 0

0 0 ) TC
grounds

Silverton Road
waste site

NS NS

o
0
0

HFI spill area
CHP pit 19G
CMP pit 18.3G
CM~8p;iS 18.1G and

o
NS
NS

NS
NS
NS

TC

TC

TC

‘o
NS
NS

o
0
0

0
0
0

CMP pit 17.lG
CMP pit 17G
Old TNX seepage

basin
Old TNX seepage

basin outfall
Motor shop oil basins
SRP oil test site
Gunsite 720

rubble pit
Metallurgical

o
1.20 x 10-7
7.06 x 10-8

Toxaphene
Chromium VI

NS

N3
NS

NSNS NS NS

Chromium VI
Nickel

Chromium VI
Nickel

laboratory basin
2,74 x 10-6
5.04 X IO-6

7.64 X 10-8
1.66 x 10-6

NS
NS

NS
NS

1.03 x 10-7 Chromium VI

Trichloro-
ethyl ene

Nickel

NS

NS

NS o

0

0

NS oNS
8.98X 10-4 ,0-8M-Area air stripper

2,38 x 10-7M-Area settling
basin a“d process
sewer line

NS NS o 0

Footnotes o“ last page of table.



Table 441 Risksa to Population and Maximally Exposed Individual Attributable to Atmospherically
Released Nonradi ological Carcinogens for Elimination Strategy (continued)

1985 exposure 2085 exposure 2985 exposure

Maximum Maximum Maximum
exposed Major

Site
exposed Major exposed

Population individual contributor
Major

Population individual contributor Population individual contributor

H-Area seepage basin
Ford Building

seepage basin
Road A chemical

basin
y Acid/caustic basins
. 01:a~~~rea seepage
w

Ne;a:i: seepage

Burning/rubble pits
Metals burning pit

TOTALC

1.18 x 10-7
NS

1:
NS

1,12 x 10-6
NS

9.07 x 10-4

NS Chromium VI O
NS o

NS
NS

o
NS

NS NS

Chromium VI 7.28 x 10-8
NS

1.51 x 10-8 - 1.81 x 10-6

0
0

0
NS

o
0

0
NS

o
0

0
NS

TC

]TC

NS o 0 I

NS
Chromium VI NS

NS
NS
NS

NS NS NS

aRi sks to the population are the number of excess cancers; risks to the maximally expo~ed individual are the excess 1 ifetim~ cancer probabili ties.
bNs = No! significant; risk to. the maximally exposed i“divid”al is less than 1.0 x 10” ; associated risk to the population IS also “ot significant.
cTotal r,sks include contrib. t]o”s from sites designated NS.

TC
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Table 4-43, Existing Waxte Si or Each Waste Management Strategy

Environmental
Category NO Action Dedication Elimination ~.~

-

Onsite
Gro. ndwater

I

, Off site
Grou”dwater

Surface
water

Radiological
Doses

Certain hazardous a“d radio-
active constituents will
exceed applicable .taodards
i“ the tertiary formations.
After period of institutional
control (100 vearsl. some
areas of cont;n>i nated

g,... terter i. the tert, ary
formations would remain.
Dedication of these areas of

contaminated groundwater
would be veq. ired at the end
of the i“stit. tional control

per; .d. Very 10. Potential
for c.nta,ninatio. i. the
Black Creek and Middendorf
Formations.

Off site g.oundwater quality is
not affected by act?ons at
the SRP. Potentially
co. tami”. ted gro. ndwater
outcrops i. .nsite streams or
the Savannal, River before
leaving the plant bo..dary.

Nitrate and triti.m plumes are
predicted to exceed
regulatory limits in Four
Mile Creek.

off site dose i
millirem, bel.
100-millirem 0,
Onsite peak an
i“stit. tinnal

Estimated current total annual
s 14.4
w the
OE limit.
n.al dose after
control period

is conservatively estimated
be 3900 <millirem.

Iicat. io” of such aveas

Site closu~e (without waste
removal) would reduce the
mobility and co”ce”t rations
of contaminants in the
qro.”dwater. Post-closure
groundwater cleanup, if
required, would ensure that
groundwater constituents are
within regulatory human
health a“d en. ironme”tal
concern by the end of the
institutional control period.

No impact.

All ‘constituent concentra-
tions in all onsite streams
and ~he Savannah River are
pred>c ted to be below
regulatory st. rldards.

Closure a“d gro. ndwater
clean. p actions would ensure
that all doses are below the
100 millirem per year DOE
limit.

Relative to Dedication, waste
removal and closure would
further reduce the expected
peak concentrations of con-
taminants ?. the gro.ndwater
at some waste sites, Gro.nd-
.ater cleanup, if required,
would ensure that ground water
contamir, ants are below levels
o{ concern by the end of
ir?stitutio. al control period.

No impact

Same as Dedication.

Same a. Oedic8t ion.

-~r$utm~.ndwa tier-on--:7
h<.ii%]?i=~nt=tiffer-”— ‘-:-.
<ji~ficant.ly=fron fhe-<Elirn t.. >
nat, on strategy. Groun,dyate$
cl;:an. p, if-reqiiired7’wo.ld ,,
ensure=t:hat groundwa.te run=;

!<ami nants are beloi-l<vers.<f
concern- by-~he-efid of the
{ i~<t-ytutiona)-control-pe~?odr ‘-

‘.-. __ ._. ____.. –.- . . . . . . .

No impact.

Same as Dedication.

Same as Dedication.

Lo
Oed . . . . . . .
would be requi red

/



Table 4-43. Existing Waste Site Impacts for Each Waste Management Strategy (continued)

Environmental
Category NO Action Dedication

Health Effects NO adverse health effects
during the period of instit.–
tional control. Based on
conservative a.s.mpt ions.
adverse health effects could
occur as . result of
exposures onsite begi”nlng
after the period of instit. –
tional control (i.e.,
dedication req. ived).

Ecology

s-

&
$-

Occ.patio.al
Risks

Site
Dedication

Regulatory
Compl ia. ce

Off site ecology is protected.
Slight onsite aquatic
ecological effects could
occur due to conce. tratlons
of trittum a“d nitrate in
Four Mile Creek.

No significant risk

Potentially all existing waste
sites discussed +. Section 4.2
(about 300 acres) plus a sig-
nificant amount of adversely
impacted areas (see onsite
groundwater, radiological
doses. and health effects).

Would “ot comply with current
grc. ndwater protection
req. i reme”ts.

Appropriate .ctio. s (e.9. .
gro.ndwater cleanup) wouid
be taken to ensure that the
concentrations of hazardous
and radioactive co”stit. ents
are reduced to levels that
would protect hum.” health
and the environment.

Closure, a?d remedial actions
would mttl gate adverse
effects on aquatic ecology.
Slight terrestrial ecology
effects would occur (e.g. at
barrow areas for backfilling
a“d capping waste sites).

Very low potential risk
identified only at the
M-Area settling basin and
vicinity.

Potentially all existing
waste sites discussed in
Section 4.2. Total required
area of dedication is abo. t
300 acres (i. e., less thar,
0.2 percent of the total
~rea of the SRP).

Meets all applicable
regulations.

Elimination Combination

Same as Dedicate.”. Same as Cledicatio”.

Same as Dedication, plus

additional effects to
terrestrial ecology due to
removal and transport of
wa5te to ne” onsite storage
facility.

Risk is due to atmospheric
releases of radioactive
materials during waste
removal a“d transport to
new storage facility.

None

Same .s Elimination, but
effects due to waste removal
and transport would be
limited to the sites selected
for waste removal.

Risks described for elimina-
tion are limited to the sites
selected for waste ,,.0”31.

Sites selected for waste
removal would not req. i,e
dedication. Total required
area of dedication is about
270 acres.

Meets all applicable Meets all applicable
regulations. reg.l. tio”s.

L



Table 4-45. New Waste Management Facility Impacts for Each Waste Management Strategy

Environmental
category No action Dedication Elimination Combination

Groundwaterlsurf ace Potential 1y more dmagi ng
water than all current existing

waste si tes

No significant impact
through period of
institutional control
Potential hazardous and
radioactive releases,
thereafter

No significant impact
through 20-year period
of operation

Nonradioactive Potential dispersion of
atmosphere c large quantities of waste

~:e~ disaster (e. g.,

Ecology Potential substantial
impacts both onsite and
off site and downstream

Radiological releases Potentially damaging
to the environment and
public health

Archaeological/ No impact
historic

Socioeconomic Potential substantial
impacts due to temporary
cleanup work force, SRP unit
shutdowns and layoffs, and
public perception of off site
property values

No significant impact

No significant waste
related impacts. No
significant 10ss of
habitat. No impact to
rarelendangered species

No significant impact
through the period of
institutional control.
Potential impacts there-
after from tritium unless
mi ti gated

No impact

No imDact

No significant impact

Same as Dedication

No significant impact
through 20-year period
of operation

No impact

No impact

No significant impact
through period of
institutional control.
Potential hazardous and
radioactive releases,
thereafter

No significant impact

Same as Dedication

No significant impact
through the period of
institutional control.
No significant impact
from tritium thereafter

No impact

No impact



Table 4-45. New Waste Management Facility Impacts for Each Waste Management Strategy (continued)

Environmental
category No action Dedication Elimination Ccinbination

Noise No impact No impact No impact No impact

Site dedication Potential site dedication Dedication of as much as No dedication of land Dedication of as much as
of land contaminated by 4D0 acres of land for in perpetuity 400 acres of land for waste
accidental releases waste management management in perpetuity

in perpetuity

Institutional Would result in DOE’S non- Possible site maintenance Commitment couldrequire Possible site maintenance
compliance with environ- and monitoring indefi - research and development, and monitoring indefi -
mental laws and regulations nitely beyond institu- planning, engineering, nitely beyond institu-

tional control period and construction of tional control period.
future waste management Commitment could require
facilities for stored research and development,
waste planning, engineering,

and construction of
future waste management
facilities for stored waste



Table 4-56. Accident Risks for No Action

Fatal Fatal
Employee truck construction

Location injury accident accident

SRL seepage basins
Metallurgical laboratory basin
Burning/rubble pits

R-Area
A-Area
C-Area
CS-Area
K-Area
P-Area
D-Area
F–Area

NAa

M
NA
NA
NA
NA

M
NA
NA

L-Area NA
Metals burning pit/

miscellaneous chemical basin NA
Old F-Area seepage basin NA
Separations Area retention basins

NA
NA

F-Area
H-Area

Radioactive waste
burial grounds

Bi ngham pump outage pits
Hydrofluoric acid spill area
SRL oil test site
New TNX seepage basin
Road A chemical basin
L-Area oil and chemical basin
Waste oil basins

O-Area
Motor shop

Silverton Road waste site
F-Area seepage basin
Acid/caustic basins

F-Area
H-Area
K-Area
L-Area
P-Area
R-Area

H-Area seepage basins
Reac~c:aseepage basins

R-Area
K-Area

Ford Bu!lding waste sites
Ford Buflding seepage basin
Old TNX seepage basin
TNX burying ground
CMP pits
Gunsi te 720 rubble pit

Total risk

1.3

2.7

9.2

2.5

3.5

~~i3-3(b)
NA
NA

~JO-3 ( b)

NA

NA
NA

~N$o-2(b)

NA
NA
NA
NA
NA

x~o-l(b)

NA
NA
NA
NA
NA
NA
NA

K

x 10-1

NA
NA

NA
NA

NA
NA
NA

[:
NA

NA
NA
NA
NA

w
NA
NA
NA
NA

$

NA

M
NA
NA

M
NA
NA

NA

NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

NA
NA

NA
NA
NA

NA
NA
NA

NA
NA
NA
NA

NA
NA
NA
NA
NA
NA
NA

NA
NA
NA
NA
NA
NA
NA
NA
NA

NA

aNA = Not applicable because of the nature of the closure option or because of
the nature of the disposal site.

bNo ~ctjo” at theSe SiteS reflects finite injury risks under continued u$e.
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Table 4-57. Accident Risks for No-Waste-Removal and Closure

Fatal Fatal
Employee truck

Location
construction

injury accident accident

SR;a;eepage basins

(.j
Metallurgical laboratory basin
Burn{ ”g/rubble pits

R-Area
A-Area
C-Area
CS-Area
K-Area
P-Area
D-Area
F-Area
L-Area

Metals burning pit/miscellaneous
chemi cal basin

Old F-Area seepage basin
Separations Area retention basins

F-Area
H-Area

Radioactive waste
burial grounds

Bi ngham pump outage pits
Hydrofluoric acid spi 11 area
SRL oil test site
New TNX seepage basin
Road A chemical basin
L-Area oil and chemical basin
Waste Oil Basins

O-Area
Motor shop

Silverton Road waste site
F-Area seepage basin
Acid/caustic basins

F-Area
H-Area
K-Area
L-Area
P-Area
R-Area

H-Area seepage basins
Reactor seepage basins

K-Area
R-Area

Ford Building waste sites
Ford Building seepage basin
Old TNX seepage basin
TNX burying ground

(a)
(c)

CMP pits
Gunsi te 720 rubble pit

Total risk

8.2 X 10-1 ~b

4.5 P1O-3 2.3~ 10-5

NA

M
NA
NA
NA
NA
NA
NA

1.7 x 10-1
7.2 x 10-2

2.8 X 10-2
2.B X 10-2

9.5
1,3 x 10-3

NA
1.8 x 10-1
3.0 x 10-2
1.3 x 10-2

NA

2.1 x 10-3
9.1 x 10-2
1.7 x 10-1
7.2 X 10-1

2.9 x 10-3
3.1 x 10-3
3.6 X 10-3
8.4 X 10-3
3.6 x 10-3
;:~ x 10-3

2.1 x 10-1

::: x 10-2
1.2 x 10-2
4.8 X 10-2

1.9 x 10-2
1.5 x 10-2

6.8 :A10-3

1.6 X 101

NA

E
WA
WA
NA
NA
NA
NA

NA
NA

NA
NA

::
NA

5. ON:

WA
NA
NA
NA

WA
NA
NA
WA
WA
WA
WA

,.-6

NA

7.4! 10-6
NA
NA

WA
NA
NA
NA

3.5 x 10-5

NA
NA
NA

NA

M
NA
NA
NA
NA
NA
WA

1.2 x 10-2
5.3 x 10-4

NA
NA

7.0 x 10-2
NA

:2
NA
NA
NA

WA
NA

5.3 :A10-3

2.1 x 10-5
2.3 X 10-5
2.6 X 10-5
6.1 x 10-5
2.6 X 10-5
2.3 X 10-5
1.8 X 10-2

NA
NA

8.5 ~10-5
WA

1.4 x 10-4
1.1 x 10-4

NA
NA

1.1 x 10-1

aNo waste removal with cap.
bNA = Not applicable bee~u~e Of the nature of the closure option or because of

the nature of the disposal site.
CNO waste removal without cap.
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Table 4-58. Accident Risks for Complete Waste Removal and Closure

Fatal Fatal
Employee truck construction

Location injury accident accident

SRL seepage basins 4.9 x 10-1
Metallurgical laboratory basins 1.8 X 10-2
8urning/rubble Pits

R-Ar~a
A-Area
C-Area
CS-Area
K-Area
P-Area
O-Area
F-Area
L-Area

Metals burning pita
M+ scel 1 aneous chemical basinb
Old F-Area seepage basin

(c)
(d)

Separations Area retention basins
F-Area
Ii-Area

Radioactive waste burial
Binghm pump outage pits
Hydrofluoric acid spill
SRL oil test site
New TNX seepage basin
Road A chemical basin
L-Area oil and chemical

grounds

area

basin
Waste oil basins

D-Area
Motor shop

Si lverton road waste site
F-Area seepage basin
Acid/caustic basins

F-Area
H-Area
K-Area
L-A rea
P-Area
R-Area

H-Area seepage basins
Reactor seepage basins

K-Area
R-Area

Ford 8uilding waste sites
Ford 8uilding seepage basin
Old TNX seepage basin
TNX burying ground

(e)
(f)

CMP pits
Gunsi te 720 rubble pit

Total risk

3.0 x 10-2
1.6X 10-1
3.7 x 10-1
1.5 x 10-1
5.4 x 10-2
4.5 x 10-1
1.1x 10-1
2.0 x 10-1
4.5 x 10-2
.?.8X 10-1
6.5 x 10-1

2.0 x 10-1
1.6 X 10-1

2.5 X 10-1
1.1 x 10-1
4.2 X 101
1.0 x 10-1
1.2 x 10-2
1.1 x 10-4
3.2 X 10-2
1.6 X 10-1
3.2 X 10-2

6.1 X 10-4
1.1 x 10-4

3.9 x 10-4
3.8 X 10-4
1.9 x 10-3
3.8 X 104
1.4 x 10-4
1.9 x 10-3
4.2 X 104
2.7 x 10-4
1.6 X 10-4
2.0 x 10-3
2.0 x 10-3

7.0 x 10-4
4.4 x 10-6

5.0 x 10-4
2.2 x 10-4
1.4 x 10-1
2.7 X 104
1.5 x 10-5
6.3 X 10-6
3.0 x 10-5
3.4 x 10-4
5.6 X 10-5

1.6X 10-1 2.8 X 10-4
1.3x 10-1 3.2 X 10-6
9.2 x 10-1 1.1 x 10-3
6.6 x 10-1 3.3 x 10-4

8.1 X 10-3
8.3 X 10-3
9.5 x 10-3
1.4 x 10-2
9.7 x 10-3
8.3 X 10-3
1.1

2.3 X 10-5
1.4 x 10-5
4.7 x 10-5
3.1 x 10-5
2.9 X 10-5
1.5 x 10-5
1.9 x 10-3

NA
WA

WA
NA
WA
WA
WA
WA
NA
WA

2.0 TIO-3
4.7 x 10-3

1.4 x 10-3
1.2 x 10-3

WA

3.1 Y1O-1
WA
WA
NA

1.5 F1O-3

WA
WA
NA

4.8 X 10-3

‘6.0 x 10-5
6.0 x 10-5
6.9 X 10-5
1.0 x 10-4
6.8 x 10-5
6.o X 10-5
7.9 x 10-3

2.4 X 10-1 4.5 x 10-4
2.8 2.2 x 10-3
3.6 X 10-2 4.1 x 10-5
1.3x 10-2 5.7 X 10-6
1.1x 10-2 4.9 x 10-5

3.1 x 10-2 1.4 x 10-4 2.3 X 10-4
3.3 x 10-2 1.1 x 10-4 2.4 x 104
4.7 x 10-1 8.8 x 10-5 NA
4.8 x 10-3 4.6 X 10-6 WA

NA
NA

9.2 F1O-5
WA

5.3 x 101 1.6 x 10-1 3.3 x 10-1

aOi sposal i n hazardous waste reposi tory.
bl”ci”eratio” a“d returned to site backfill
cExcavated “aste sent to waste disposal faci 1 i ty.
dExcavated ~a$te PI aced i n basin i n H-Area.
%aste removed to 1 on-level radioactive waste faci 1 i ty.
fNo ~a~te found during excavation and s~Pl in9.
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Table 4-59. Accident R{ sks for Waste Removal and Closure at Selected Sites

Fatal Fatal
Employee

Location
truck construction

injury accident accident

SRL seepage basins
(a)

Metal lurgi cal 1 aboratory basin
Bu[rnrgjrubbl e pits

A-Area
C-Area
CS-Area
K-Area
P-Area
D-Area
F-Area

,~-1
,0-3

Mb
2.3 X 10-5

8.2 X
4.5 x

NA
NA

NA
NA
NA
NA
NA
WA
NA
NA
NA

NA
NA
NA
NA
NA
NA
NA
NA
NA

NA
NA
NA
NA
WA
NA
NA
NA
NAL-Area

Metals burning pit/miscellaneous
chemical basin

Ol; c;-Area seepage basin

,0-1
,0-2
,0-1
,0-1

1.2 x 10-2
5.3 x 10-4
1.4 x 10-3
1.2 x 10-3

1.7X
7.2 x
2.0 x
1.6x

NA

7 .ON: 10-4
4.4 x 10-6

.-,
(d)

Se~~jons Area retention bas

H-Area
Radioactive waste

burial grounds
Bi ngham pump outage pits
Hydrofluoric acid spill area
SRL oil test site
New TNX seepage basin
Road A chemical basin
L-Area oil and chemical basin
Waste Oil Basins

ins
2.8 x 10-2
2.8 X 10-2

9.5
1.3 x 10-3

1.8N; 10-1
3.0 x 10-2
1.3 x 10-3

NA

NA
WA

NA
NA

7.0 x 10-2
NA

;
NA
NA
WA

NA
NA

M
NA

5.0N; 10-6

,0-3
,0-2
,0-1
,0-1

2.1 x
9.1 x
1.7 x
7.2 X

NA
NA
NA
NA

t4A

E
NA
NA
NA
WA

2
5.3 Y1O-3

O-Area
Motor shop

Silverton Road waste site
F-Area seepage basin
Acid/caustic basins

F-Area
H-Area
K-Area
L-Area
P-Area
R-Area

H-Area seepage basins
Reactor seepage basins

K-Area
R-Area

Ford Building waste sites
Ford Building seepage basin
Old TNX seepage basin
TNX burying ground

\:/

,0-3
,0-3
,0-3
,0-3
,0-3
,0-3

2.1 x 10-5
2.3 X 10-5
2.6 X 10-5
6.1 X 10-5
2.6 X 10-5
2.3 X 10-5
1.B X 10-2

2.9 x
3.1 x
3.6 X
B.4 X
3.6 X
3.1 x
1.8

,~-12.1 x
2. 2Nfi 10-3

::: x 10-2 7.4 x 10-6
1.2 x 10-2 NA
4.8 X 10-2 NA

NA
NA

8.5 ~10-5
NA

,0-2
,0-2

1.4 x 10-4
1.1 x 10-4

NA
NA

1.1 x 10-1

1.9X
1.5X

6.8:

1.6x

NA
NA
NA
NA

2.9 x 10-3

.-,
CMP pits
Gunsi te 720 rubble pit ,0-3

,01Total risk

aNo waste removal with cap.
bNA = Not ~ppl icabl e because of the nature of the cl Osure Option or because of

the nature of the disposal site.
cExcavated waste sent to waste disposal facility.
dExcavated waste placed i n basin i n H-Area.
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CHAPTER 5

STUDIES AND MONITORING

Since 1951, an intensive environmental surveillance program has been conduc ted

at the Savannah River Plant (SRP). This program involves monitoring the com-

positions of effluents from SRp facilities, measuring radioisotope and chemi-
cal concentrations in the SRP environs, assessing the ecological health of the
overall SRP environment, and determining SRP compliance with applicable stand-
ards. Analytical studies supplement the measurements and yield assessments of
the impacts of Operations. The results of this environmental program are I J-38
reported annually to the public (e.g. , Zeigler et al. , 1986; Zeigler et al. ,
1987).

The SRP environmental mOnitOring prOgram fOr radioactivity is One Of the larg–
est and most “comprehensive in the United States. In recent years , nlonitoring

has been performed in a 5180–square-kilometer area in the inunediate vicinity
of the Plant, and representative samples were collected from an additional
77,700-square-kilometer area. In this entire area of 82,880 square kilo–
meters, zo types of samples were collected and analyzed for all tYPes Of

radioactivity. In 1985, approximately 65,000 analyses were performed On

15,000 samples; in 1986, 85,000 determinations were perfOrmed On 15,000
samples. Approximately 480,000 samples and 1,770,000 analyses have been

generated since the envirorlmental radioactive monitoring program began in 1951
(Du Pent, 1985a; Zeigler et al. , 1986; Zeigler et al., 1987).

The environmental surveillance program includes the monitoring of onsite and
offsite air, water fram SRP streams and the Savannah River, sRP groundwater,
and sampl-es of soil, vegetation, food, drinking water, animals , and fish for
their radionuclide content. In addition, the U.S. Department of Energy’s
(DOE’s) Remote Sensing Laboratory conducts periodic aerial radiological Sur-
veys of the t’lant and surrounding areas. The South Carolina Department of
Health and Environmental Control (sCDHEC) and the Georgia Department of Natu–
ral Resources (GDNR) also conduct independent radiological monitoring programs
in the vicinity of the SRP (DOE, 1984a) . A comprehensive evaluation of the
SRP radiological monitoring program was conducted in 1986 by John E. Till,
Ph.D., of Radiological Assessments Corporation. Recommendations from this
reviewer have contributed to the 1986 program (Zeigler et al ., 1987) .

In addition to monitoring for radioactivity, the Plant monitors the physical
properties (e.g. , temperature) and nonradioactive chemical and metal content
of liquid effluents , streams, groundwater, and the Savannah River. It also
monitors drinking water, sediment, and air for potential contaminants . This
program generated approximately 4000 samples and 40,000 analyses in 1985; in
1986, 4,000 samples were analyzed. The SRP laboratories performed some of the
analyses , but offsite comercial laboratories have performed most groundwater
and liquid effluent discharge nonradioactive analyses ; a reVieW Of the

nonradiological monitoring program was conducted by International Technology

Corporation in late 1986 (Du Pent, 1985a; Zeigler et al. , 1986; Zeigler et
al. , 1987).

I E-156

I J-38

E-156

E-156

The following sections deseribe recent studies and monitoring activities asso-
ciated with the management of wastes on the Plant. (For details of other
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I

studies and monitoring programs , see Du Pent , 1985a; Zeigler, Lawrimore, and
O’Rear, 1985; Zeigler et al. , 1986; Zeigler et al. , 1987; GDNR, 1983; and
SCDHEC , 1983. )

5.1 MONITORING REQUIREMENTS AND CO~ITMENTS

TC
I

Many of the monitoring activities and studies are in response to specific reg–
ulations and DOE commitments. For example, the South Carolina Hazardous Waste
Management Regulations (SCHWR ) require groundwater monitoring at the F– and
H-Area seepage basins, and the M-Area settling basin. Specifically, the

uPPermOst aquifer must be monitored with at least one upgradient and three
downgradient wells. Table 5–1 lists the three classes of monitored parameters
and the sampling frequencies . The groundwater surface elevation must be
determined each time a sample is taken. A groundwater sampling and analysis
plan must be developed to guide these activities . This plan must include
sample collection, preservation, and shipment techniques ; analytical
procedures; and chain-of–custody controls .

The SCH~R and the Resource Conservation and Recovery Act (RCRA) require
detection and compliance monitoring of groundwater. Detection monitoring is
performed to determine if contaminants have been introduced into the ground-
water as a result of waste management facility operation. It involves a
statistical evaluation of the quality of groundwater upgradient and down-
gradient from the facility. Such monitoring is performed at both an

upgradient location and at a compliance point, a specific location at which
concentrations of contaminants cannot exceed established limits. If
statistically significant contamination is detected, compliance monitoring is

TE
initiated to assess whether the contamination exceeds the established limits.
If it does, and if the exceedance can be traced to releases from the facility,
corrective action will be taken to reduce concentrations to comply with the
appropriate standards.

On November 7, 1985, representatives of DOE and SCDHEC signed Administrative
Consent Order 85-7O-SW. In signing this consent order, DOE committed to the
following studies and monitoring activities :

● Complete installation of monitoring wells at the compliance points at
M-, F-, and H-Areas within 120 days of SCDHEC approval of locat ions,
depths , and construction, but no later than the date specified by the
SCDHEC in its approval of the Part B Permit Application. The loca-
tions, depths, and cons truction are to be in accordance with the
requirements of SCHWMR for compliance-point monitoring wells .

● Submission of quarterly status reports on M-, F-, and H-Areas , Sum-
marizing the results of determinations made under SCHWMR. The SCDHEC
will approve or comment on each report within 30 days of receipt.

Another DOE commitment concerns the funding and implementation of the Ground-
water Protection Plan for the SRP pursuant to Public Law 98-181: all ground-
water mitigation proposals will be subject to the National Environmental
Policy Act (NEPA) review process.

Public Law 98-181 (DOE, 1984b, Appendix A),
TE,

enacted in November 1983, required

discontinuing use of the sett1ing basin in the M–Area of the Savannah River
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Table 5-1. South Carolina Hazardous Waste Management Regulations:
Groundwater-Moni toring Analysesa

Collection Concentration

frequency limit’Parameter

DRINKING WATER

Arsenic
Barium
Cadmium
Chromim
Fluoride
Lead
Mercury
Nitrate-nitrogen

Seleniw
Silver
Endrin
Lindane
Methoxychlor
Toxaphene
2,4-D
2,4,5-TP Silvex
Radium
Gross alpha
Gross beta
Turbidity
Coliform bacteria

Quarterly 0.05

for first 1.0

year 0.01
0.05
1.4-2.4
0.05
0.002
10
0.01
0.05
0.0002
0.004
0.1
0.005
0.1
0.01
5 pCi/liter

15 pCi/liter
4 mremlyr
1 TU
1 per 100 ml

GROUNDWATER QUALITY

Chloride Quarterly None

Iron for first
Manganese year; at
Phenols least
Sodium annual 1y
Sulfate thereafter

GROUNDWATER CONTAMINATE ON

pH Quarterly
Specific for first
conductance year; at

Total organic least semi-
carbon annual 1y

Total organic thereafter
halogen

None

aSCHWMR R.61-79.265.90-.94
bIn milligrams per liter unless otherwise indicated.
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Plant within 2 years of the date of enactment and developing a plan for
protecting groundwater at the Plant . The purpose of the plan was to identify
components of the groundwater–pro tection program, as mndated by Public Law

TE I 98-181. It includes the schedule for discontinuing the use of the M-Area
settling basin; provisions for discontinuing the use of seepage basins
associated with F– and If-Areas; provisions for the implementation of other
actions to mitigate any significant adverse effects of onsite or offsite
groundwater and of chemical contaminants in seepage basins and adjacent areas,
including the removal of such contaminants where necessary; and provisions for
continuing the expanded program of groundwater-impact monitoring, in
consultation with the appropriate South Carolina agencies (DOE, 1984b) .

In response to commitments made in the GWPP, DOE has accomp
following:

● Discontinued the use of the M-Area settling basin (DOE, 1985a

TE I ● Completed the M-Area effluent-treatment facility (ETF)

ished the

● Initiated cleanup of volatile organic compounds in the M–Area ground-
water (DOE, 1985a) via groundwater recovery wells and an air stripper

● Submitted a preliminary engineering report for the F- a,ldH-Area ETF

● Completed a report describing the hydrogeology of the Plant and iden-
tified groundwater contamination (Du Pent, 1983)

● Developed an implementation plan for mitigation actions at those waste
sites discussed in the preceding item (DoE, 1984b, Appendix D)

TC I ● Completed the SRP Baseline Hydrogeologic Investigation (Bledsoe, 1984;
Bledsoe, 1987; Zeigler et al. , 1986).

An SRP Baseline Ifydrogeologic Investigation Program has been implemented to
address the stratigraphic and hydrogeologic data needs of the Plant. The
inunediate objective of this program is the installation of 18 clusters of

approximately 8 wells each at key locations across the Plant. The wells will
(1) provide information on the lithology, stratigraphy, and hydrogeology of
the Plant, and (2) serve as high–quality observation wells for monitoring the
groundwater quality, hydraulic-head relationships , gradients , and flow paths ,
and for tracking parameter changes as water use changes on and off the Plant.

The program has three phases :

● Phase I (completed 1984) – installation of 20 observation wells at 3
cluster sites

● Phase II (completed 1985) – installation of 56 observation wells at 8
cluster sites

TC j ● Phase 111 (completed 1987) – installation of a total of 132 wells
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Phases I and II concentrated on the collection of data from SRP areas on which

little or no data existed. Phase 111 is designed to fill data gaps. The

benefit Of the entire prOgram will be the establishment Of a reliable> high-
quality SRP hydrogeologic data base (Bledsoe, 1984; Bledsoe, 1987; Zeigler et

al. , 1986).

5.2 EXISTING WASTE SITE MONITORING

The groundwater underlying the Plant is subject to a continuing program of

analysis for radioactive and nonradioactive constituents. Many monitoring

wells have been installed in the water-table and underlying aquifers at waste
disposal sites to gather information about the fate of materials discarded at

these sites (Du Pent, 1983).

Several improvements were made in well construction and sampling technique in
1984 and 1985. In 1984, pumps were installed to provide adequate flushing of
wells before samplirlg. In addition, all samples for metals analyses were fil-
tered before preservation (4o CFR 136). These steps were taken because
results indicated that inadequate flushing and particulate matter in the

samples analyzed for metals were contributing to the questionable results that
had been obtained previously (Zeigler, Lawrimore, and O’Rear, 1985).

TC

C-52

In 1985, galvanized well casings were remOved frOm service and replaced by
polyvinyl chloride (PVC) casings. Galvanized casings contributed to apparent
contamination by several metals (zinc, cadmium, lead, and iron). Subsequent
sample analyses have confirmed this relationship (Zeigler et al. , 1986).

Groundwater from 325 wells is monitored at 59 potential hazardous and mixed TC
waste management facilities and miscellaneous sites (Zeigler et al. , 1987) .
SCDHEC has approved 4 of the 46 locations as interim-status hazardous waste /.

management facilities. Three of the four are seepage basins (F-Area, three
basins ; H-Area, four basins; and M-Area, one basin and a lake) that have been
used for many years to dispose of wastewater containing a variety Of
industrial chemicals . I TC

Contamination of plants can result frOm tbe absorption of radioactive materi-
als from the soil or from radioactivity deposited from the atmosphere. Soil
and grass (generally bermuda) are analyzed routinely for radioactivity because

of their year–round availability and large surface coverage.

Table 5–2 summarizes the availability and quantity of groundwater monitoring

and soil sampling data at existing waste sites. The Environmental Information
DOc~ents (EIDs) with their corresponding source document numbers (DpST
688-713) are given for reference. The nwber of sites in each functional
group is given, along with the dates that site activity ended. The number and
tYPes of monitoring wells and the year of beginning monitoring and frequency
of sampling are shown. Soil sampling information is given as is an
abbreviated list of chemical and radioactive constituents selected for
analysis/assessment in the EIS (Looney et al. , 1987).

TC
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we] 1 Sampl <“g

Bingham Pump outage Pit,

HYdrofluori C ACid Spill Ave.

SRL 0:1 Test Site

New TNX S,.P39, Basi “

Road A Chemical Basin

L-A,,. Oil & Chemical B,,%”

Waste Oil Basins

Silver ton Road Waste Site
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690

691

692

693
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695

696
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699
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701
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2

3
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Q

Q
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M-A.,. Settling Basin & V;c!n;ty

Reactor SeeOaQe B.%i “S
w
~

Ford Building Waste Site

Ford Bul ldi “g S,,,..3, Bas:”

Old7NX 5e,Page B,,?”

TNX Bury~”g Ground
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G“” Si t, 720 Rubble P<t

703 2

704 3

705 6

706 4

707 7

708 1

709 1
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711 1
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1984

OP..

1982

3 open

1980

1953

1919

8-RCF.b 1982
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;; ::? 1981-82
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o
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Th-232 U-235, U-238

Urao,l “<trat, ExP1o, ~mn f. 1953

::;,::: Z“. Pesticides, VOC$, :n,l”din~ EfiCa”at@d in 1984,
7 .,11, ~rowted

Non, No ?ecord,
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5.2.1 F- AWD H-AREAS

Routine environmental monitoring is conducted at the F- and H-Area seepage

TC I basins (Ashley, Padezanin, and Zeigler, 1984; DOE 1985b; Zeigler, Lawrimore,

and O’Rear, 1985; Zeigler et al. , 1986; Zeigler et al. , 1987). For radiation
monitoring, composite samples of the influent flow of the basins are taken
from the flow proportional continuous monitor once a week. In addition, dip
samples fro” the basins and groundwater monitoring well samples are taken once
a quarter. The vegetat ion surrounding the basins is sampled once a year.
Each sample is analyzed for gross alpha and beta, gamma spectrm, and
strontium-89 and –90. The radioactivity released to the seepage basins is
reported in the Health Protection Monthly Radioactive Release Report .

Monitoring wells were installed in 1951. These wells are used to measure
water–table elevations in the Separations Area. They are also used to monitor

TC
any groundwater contamination in the vicinity of F– and H–Areas . These wells
are sampled for radioactivity and for Primary Drinking-Water Standard metals
(Zeigler et al. , 1986; Zeigler et al. , 1987).

Soil samples were collected from the four quadrants around the F– and H–Areas
and at the SRP boundary. In addition, two control samples were taken approxi–
mately 160 kilometers from the SRP. Soil cores were composite by location
and analyzed for plutonim–238 and –239, strOntim–90, and gamma-emitting
radionuclides (Zeigler et al. , 1986; Zeigler et al. , 1987). The migration of
radioactivity from the F- and H–Area seepage basins was measured with
continuous samplers and flow recorders in Four Mile Creek. Grollndwater from
the F-Area seepage basin flows to outcrops on Four Mile Creek (FM) between two
sample locations .

Most of the H-Area seepage basin outcrop from basins 1 through 3 occurs
between two sample locations . Additional outcrop from H–Area seepage basin 4
and the burial ground occurs between two other sample locations . The tritium
from these two facilities mixes ; beyond this mixing point the source of trit-
ium cannot be determined.

F-Area Seepage Basins

In 1985, groundwater at the F-Area seepage basin was monitored routinely at

J-38
eight wells and at nine wells in 1986. Two wells were nearly dry in 1986; no
samples were analyzed (Zeigler et al. , 1987) . The radioactivity detected in
seepage basin wells will be diluted by groundwater and eventually will either
decay or flow with groundwater to Four Mile Creek. Acid, sodium, and nitrate
have also been detected at the seepage basin compliance point; accordingly,
detection monitoring has been replaced by compliance monitoring, as required
by the SCHWMR and the RCRA.

H-Area Seepage Basins

5-8

Groundwater below the H–Area seepage basins was monitored routinely at 16
wells between the seepage basins and Four Mile Creek.



H-Area Retention Basins

In 1985, wells were installed around the two H–Area retention basins . No

samples were collected at these wells in 1986 (Zeigler et al. , 1987).

5.2.2 RADIOACTIVE WASTE BURIAL GROUNDS

A program to monitor the migration of radionuclides from their storage loca–

tions has been under way since the startup of the waste-disposal/storage
site. The U.S. Army Corps of Engineers installed the first monitoring wells
(nine perimeter wells) in 1956. Monitoring has increased over the years of

operation, and additional wells were installed in 1963 and 1969. In 1972 and

1973, 11 new wells were installed in this area; in 1975, 35 wells were
installed at the perimeter of the burial ground (Buildings 643-G and 643-7G) .
Sixteen of the wells installed between 1963 and 1975 replaced the nine origi-
nal perimeter wells. In 1978 and 1979, five new cluster wells were installed

at the perimeter of the burial ground outside the fenced area. Groundwater at

the burial ground is analyzed quarterly for alpha, nonvolatile beta, and trit–
ium. Routine monitoring is performed at 16 wells inside the facility and 35
wells along the perimeter. In addition, there is an extensive grid monitoring

system of 87 wells for migration and modeling studies (DOE 1985b; Zeigler,
Lawrimore, and O’Rear, 1985; Zeigler et al. , 1986; Zeigler et al. , 1987).

The area around the waste monitoring trailer has a history of contaminated
vegetation dating to 1965, when vegetation contaminated with st~.ontium-89 and
–90 was found. Soil core samples at that time indicated high concentrations
of nonvolatile beta within 0.6 meter of the surface of the soil. The area was
cleared of vegetation and treated with a herbicide at that time.

During 1985, vegetation was collected inside the radioactive waste burial
ground (Buildings 643-G and 643–7G) . The samples were analyzed to determine
if the vegetation had experienced a significant uptake of radioactivity from
the waste buried there .

Vegetation collected from 51 locations inside the burial ground was composite
by location for analysis. This collection method provides coverage of a large
part of the facility while keePing the n~ber of ~ample~ to ~ minim~. The
samples were analyzed for alpha, nonvolatile beta, and gamma-emitting radio-
nuclides (DOE 1985b; zeigl~r, Lawrimo~~, and o!~ear, 1985; Zeigle= et al .,

1986; Zeigler et al. , 1987).

I J-38

I J-3B

I J-38

I J-38

I
TC

In 1986, an extensive system of 87 groundwater monitoring wells was sampled I TC

for concentrations of alpha, nonvolatile beta, and tritium in the groundwater
beneath the solid waste storage. facility. Some of these wells are used for
routine monitoring; others are used for research to determine possible migra-

tion pathways and for d~vel Opment of grO~ndwater mOdel~ (Zeigler et al ., 1987 ).
I
TC

5.2.3 REACTOR SEEPAGE BASINS

Groundwater is Currently monitored at 70 wells in and around the reactor
seepage basins and K-Area containment basin. Three wells in R–Area were dry
in 1986 (Zeigler et ~l., ~986; Zeigler et ~l., 1987).

.T-38
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In addition, vegetation samples were collected near each reactor seepage
basin. Samples from a maximum of eight locations outside the fence of each
seepage basin were composite for alpha, beta, strontiwn-89, and strontiun-90
analyses (Zeigler et al. , 1986).

5.2.4 M-AREA

Groundwater monitoring from over 200 wells is presently being performed at the
M-Area settling basin. This monitoring is in response to the detection in
1984, 1985, and 1986 of halogenated organics, nitrate, and sodium (Zeigler et
al., 1986; Zeigler et al. , 1987).

5.2.5 OTHER MONITORING ACTIVITIES

Because the environmental monitoring program at the SRP is one of the largest
and most comprehensive in the United States, this EIS cannot describe all of
the studies and monitoring activities conducted on the SRP. (More information
on such activities can be obtained from Du Pent, 1985a, b; Zeigler, Lawrimore,
and O’Rear, 1985; Zeigler et al. , 1986; Zeigler et al. , 1987; GDNR, 1983; and
SCDHEC , 1983. ) However, in response to this EIS , the South Carolina Institute
of Archaeology and Anthropology, University of South Carolina, conducted an
intensive archaeological and historical survey of 82 existing hazardous ,
low-level radioactive, and mixed waste sites located in the upland sandhills
zone of the SRP (Brooks, 1986). The Institute also carried out an iIltensive
archaeological and historical survey and testing of six new low-level
radioactive, hazardous, and mixed waste stOrage and disposal facilities
located primarily in the same area (Brooks, Hanson, and Brooks, 1986).

5.2.5.1 Drinking-Water Monitoring

Communities near the Plant get drinking water from deep wells or surface–water
bodies. Drinking–water supplies from 22 onsite facilities and 14 surrounding
towns are sampled and analyzed for alpha, nonvolatile beta, and tritium. In

addition, the SRP and SCDHEC routinely analyze water from 14 SRP drinking-
water sources for the total number of bacteria multiplying at 35°C on an
agar medium (standard plate count ), total coliform bacteria, pH, and residual
chlorine. They also analyze some systems for turbidity, hardness, and carbon
dioxide (Zeigler et al. , 1986; Zeigler et al. , 1987).

5.2.5.2 Surface-Water Supplies

Two water treatment plants downstream from the Plant supply treated Savannah
River water to customers in Beaufort and Jasper Counties; South Carolina, and
in Port Wentworth, Georgia. The Beaufort-Jasper plant serves a consumer popu–
lation of approximately 50,000. Treated water from the Port Wentworth plant
is used primarily for manufacturing and other industrial purposes . The Port

Wentworth water treatment plant has an effective consumer population of about
20,000.

Samples Of raw and finished water at both plants are collected daily and com-
posite for monthly alpha, nonvolatile beta, and tritium analyses. Additional

monitoring of raw and finished water from the plants for low levels of

cobalt-60 and cesium-137 is provided by continuous samplers. Results of 1985
analyses for alpha, nonvolatile beta, tritium, cobalt-60, and cesium-137 were
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reported quarterly to the plants and to the States of Georgia and South

Carolina. SCDHEC performs independent tritim and nonvolatile beta analyses

of water samples at the Beaufort-Jasper treatment facility. Results of these

analyses are compared to SRP data. GDNR also collects drinking-water samples

from the Port Wentworth facility monthly and analyzes them for alpha, nonvola-

tile beta, and tritium concentrations (DOE, 1984a; Zeigler et al. , 1986; TC

Zeigler et al. , 1987).

5.2.5.3 Groundwater Supplies

The SRP collects groundwater samples from several monitoring wells and ana-
lyzes them for radioactivity (Du pent, 1985a). The SCDHEC monitors for con-

centrations of alpha, nonvolatile beta, and tritium in groundwater from wells
in six nearby communities and from additional wells around the Barnwell

Nuclear Fuel Plant. The GDNR monitors for the same parameters at 10 Georgia

locations. Both State programs are conducted quarterly (DOE, 1984a; Zeigler TC
et al. , 1986; Zeigler et al. , 1987).

5.3 EXISTING WASTE SITES - FUTURE MONITORING

5.3.1 GROUNDWATER QUALITY ASSESSMENT PLAN

The Groundwater Quality Assessment Plan was designed to determine the extent,
concentration, and rate of migration of hazardous waste constituents in the
groundwater system. The plan involves monitor-well installation, water-

quality sampling and analysis, hydrogeologic data collection, and data evalua-
tion (Du Pent, 1985c) .

5.3.1.1 M-Area Settling Basin

To define the extent and concentration of waste constituents in the ground-
water at M–Area, a two-phase well-installation program was designed. Phase 1,
initiated in September 1984, consisted of the installation of 58 monitor wells
in 15 clusters. The placement of the wells was designed to expand, horizon-
tally and vertically, the existing monitoring network. The installation of
the Phase I wells was completed in May 1985 (Du Pent, 1985c) .

A hydrogeologic data collection program “as incorporated as an integral part
of the Groundwater Quality Assessment Plan (Du Pent, 1985c) . The objectives
of this program are to define the geometry of the pertinent hydrologic units
at the site and to quantify the water retention and transmission characteris-
tics of each unit. The hydrogeologic data collection program has three basic
Program elements : (1) geologic data collection and testing, (2) aquifer pump
testing, and (3) potent iometric data collection.

The final element of the Gro~ndwater Quality Assessment plan is evaluation of
the data. Graphic, analytic, and nmeric techniques are used to determine the
extent of groundwater contamination and the rates of contaminant migration.
DOE submits annual reports of groundwater-qual ity assessment to SCDHEC. These
assessment reports will propose and describe required additional studies.
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5.3.1.2 F-Area Seepage Basins

In F-Area, 17 wells in 4 hydrogeologic zones will be monitored quarterly for
the indicator parameters and groundwater–qual ity parameters listed in
Table 5-1. All these parameters will be monitored annually. In addition, the
indicator parameters will be monitored semiannually. This semiannual sampling
will include nitrate and sodium. Other constituents identified as groundwater
contaminants will be added to the monitoring program (Du Pent , 1985c) .

This monitoring program will be used to detect any hazardous constituents that
might enter the groundwater from the F-Area basins. Each quarter, the analy-
ses will be studied for the appearance of hazardous constituents and changes
in groundwater flow rate or direction. The annual groundwater–qua lity assess-
ment reports will present the results . These reports will also propose and
describe required studies (Du Pent, 1985c).

5.3.1.3 H-Area Seepage Basins

In H-Area, 28 wells in 4 hydrogeologic zones will be monitored quarterly for
the indicator parameters and groundwater–qualit y parameters listed in
Table 5-1, and for mercury, sodium, and nitrate. Other constituents
identified as groundwater contaminants will be added to the monitoring program
as identified (Du Pent, 1985c) . The annual groundwater-qual ity assessment
reports will present results of these analyses , along with information from
F- and M-Areas . These reports will also describe additional studies or
monitoring activities required.

5.3.2 MONITORING ASSOCIATED WITH WASTE WAGEMENT FACILITY
CLOSURE AND POSTCLOSURE

DOE submitted closure plans for the metallurgical laboratory basin (Du Pent,
1985d) and the mixed waste management facility (DOE, 1985c) , and a postclosure
permit application for the M-Area hazardous waste management facility (DOE,
1985a.), to sCDHEC in 1985, in accordance with the SCHWMR. The following sec-
tions describe the monitoring commitments associated with these closure and
postclosure plans.

5.3.2.1 Metallurgical Laboratory Basin

Monitoring commitments associated with closure of the metallurgical laboratory
basin include the commitment to monitor wells 1A, 2, and 3A quarterly for the
parameters listed in Table 5–1 (Du Pent, 1985d).

5.3.2.2 Mixed Waste Management Facility

The DOE will complete the following in conjunction with site closure: a bor-
row study to identify sources of material for the final cover; a compaction
study to determine the physical characteristics of the waste and overburden;
and studies of the effects of overburden on subsidence in the trenches (DOE,
1985c).

In addition, the DOE has proposed a detection monitoring program to determine
if groundwater contamination is occurring. The proposed monitoring well
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system will determine the quality of both background groundwater (i. e.,

groundwater not affected by operations of low-level radioactive waste disposal

facilities) and groundwater past the point of compliance. The monitoring of

downgradient grOundwater qualitY at the compliance pOint is required by RCRA~

The detection monitoring system will consist of 27 wells, including the

upgradient wells. This system assumes three wells per cluster in the upper-

most aquifer. Each cluster will have three screened zones with discrete fllnc-

tions: the uppermost screen will monitor the zone near the top of the water
table; the middle screen will monitor the zone above the ‘Etan clay” near the
top of this subunit; and the bottom screen will monitor the lowermost strata
of the aquifer near the top of the “greetl clay.” Tbe exact number of wells
per cluster will be determined during drilling when the litbology has been

assessed. To provide an accurate groundwater characterization, the background

monitoring well cluster will be approximately 1370 meters from the mixed waste
management facility. The remaining 2b detection monitoring wells will be

downgradient wells (DOE, 1985c).

The detection well system will fulfill RCRA requirements .
posed well clusters will describe thoroughly tbe site

uppermOst aquifer for the mixed waste management facility.

Data from the pro-

hydrogeology in the

5.3.2.3 M-Area Settling Basin and Lost Lake

Hazardous constituents have been detected during interim–status monitoring at
the M-Area settling basin and Lost Lake. Therefore, detection monitoring is
not applicable to this site, and compliance point monitoring will be performed
(DOE, 1985a).

The groundwater monitoring well system will consist of nine downgradient wells
grouped in three clusters , and one upgradient cluster of three wells. The

upgradient well cluster will be 122 meters from the M–Area settling basin on
the axis of the groundwater ridge. Because the M-Area basin is approximately
30 meters above the water table, leakage from the basin might cause water-
table mounding beyond the areal limits of the basin. Placing the upgradient
Wells 122 meters from the basin will precl~cfe faci Lity-induced contamination

(DOE, L985a).

5.3.3 WASTE SITE CHARACTERIZATION PROGRAM

The Savannah River L~bO~~to~y is developing and implementing characterization
programs for determining the extent of chemical and/or radionuclide contamina-
tion at SRP waste sites. The data collected from these programs will provide
the technical basis for the final ~lCISure of these waste sites according to

applicable State and Federal regulations. Characterization programs have been
completed for the Savannah River Laboratory (SRL) , M-Area, Old TNX, a,ldmetal-

lurgical laboratory seepage basins and H–Area (for tritim in the Congaree
Formation). Additional

TC
characterization programs are in progress for the

L-Area oil and ~hemi~al bagin and the FOrd Building seepage basin and are

planned for the New TNX seepage basin (Zeigler et al. , 1986). A summary of
1986 activities is presented in Zeigler et al. , 1987. J-38
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5.4 NEW DISPOSAL FACILITIES

5.4.1 HAZARDOUS AND SOLID WASTE AMENDMENTS OF 1984

New landfills and SUrfaCe impoundments , as well as replacement units and
expansions of existing facilities , were required to meet minimum technological
requirements (MTRs) after November 8, 1986. These requirements include a
double liner, a leachate collection system, a leak detection system for new
units after May 1987, and groundwater monitoring.

TC I In February 1987, EPA issued proposed regulations for the monitoring and
control of air emissions at hazardous waste treatment, storage, and disposal
facilities. Such facilities include, but are not limited to, monitored
retrievable storage facilities , surface impoundments, and landfills such as
the new disposal facilities for low-level radioactive wastes and mixed wastes .

“To comply with the HSWA, DOE submitted an Exposure Information Report (EIR) to
SCDHEC and EPA in August 1985. The EIR contained information important to
aasessing the potential for exposure of the public to waste disposal in the
interim-status facilities (Zeigler et al. , 1986) .

TE I 5.4.2 PROPOSED MONITORING AT NEW DISPOSAL/STORAGE FACILITIES
TE j

I
The groundwater monitoring system at the new disposal/storage facilities must
permit determination of the impact of these facilities on groundwater in the

TC I aquifers above the Black Creek /Middendorf (Tuscaloosa) . The system must have
the following features:

● Well placement that will permit the collection of representative sam-
ples of groundwater, including groundwater upgradient from the facility

. Casings that will maintain the integrity of the monitoring-well bore

● Measures to prevent the contamination of groundwater samples

TE To meet these requirements, the monitoring system will consist of a series of
well clusters spaced about every 46 meters at the boundary of a facility. The

TE wells will have 6-meter screens placed at 15-meter depth intervals to the top
of the Ellenton Formation (Cook, Grant, and Towler, 1987a, b).

The monitoring program will involve the collection of monthly samples from
each monitoring position. The samples will be analyzed for chemical

(inorganic and Organic) and radiOnuclide species expected to be in the waste
that is disposed of or stored in the facilities.

Surface water in the vicinity of the new storage and disposal facilities will
be monitored for chemicals and radionuclides; it will consist of the rainwater
runoff and standing water in streams that draw water from the land area around
the facility. The storage and disposal facilities will have an engineered

surface-water drainage system that will impound the water in one or more loca-
tions for monitoring and treatment, if needed, before releasing it to plant
streams.
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Air monitoring will be provided as needed, depending on the amount of rainfall

in the area. Moreover, rainfall and air collection and monitoring systems

will be in operation on the perimeter of the storage and disposal facilities.

Such systems have been in use On the plant fOr manY Years; they collect rain-
fall and examine it fOr radioactivity Or cOllect air samples On filters and TE
examine them (Cook, Grant , and Towler, 1987a, b).

5.5 ANALYTICAL STUDIES

Analytical studies are designed to use and supplement the data gathered in the
monitoring studies described previously in this chapter. Such analytical

studies can be used to increase knowledge Of (1) the site, (2) the impacts Of
site operations on the environment, and (3) actions required to mitigate the
environmental impacts of site operations. Appendix H contains details on the

models used in this analysis and the basis for their selection.

5.5.1 GROUNDWATER-FLOW MODELING

The SRL manages the regional groundwater-f low modeling program. This program

is a management tool that helps planners make decisions about groundwater
resources at the Plant. Modeling is conducted in three phases (Zeigler et

al. , 1986):

● System conceptualization
● Model calibration
9 Simulat ion

Under this program, a nmerical groundwater-flow model was developed for a
78-square–kilometer area that underlies the A/M-Area. The purpose of this
model is to predict and evaluate the efficacy of the groundwater remedial-
action program. The model was used to simulate the flow patterna of ground-
water and the effects of recovery-well operations on these patterns. After an
initial mode 1 calibration, various pumping scenarios were examined. The
results were used to relocate two perimeter “ells of the recovery–well network
to enhance chlorocarbon-plume capture.

5.5.2 ENVIRO~ENTAL INFORMATION DOCUMENTS AND PATHRAE MODELING

For the preparation of this EIS, DOE requested E. I. du Pent de Nemours and

Company (Du Pent) to provide technical support of groundwater modeling, human
health risk assessment, and ecological impacts for the alternatives associated
with the closure of hazardous , low-level radioactive, and mixed waste sites,
and for the.proposed new disposal/storage facilities.

Du Pent categorized the existing waste sites that were originally identified
for inclusion in the EIS into 26 functional groupings. The technical approach
involved preparing an Environmental Information DO~~ent (EID) for each of the
26 groupings (complete reference citations for the 26 EIDs are given in Appen-
dixes B and E). part I of each EID, which encompasses the nature of contami-
nant disposal , the geohydrologic setting, and waste site characterization, was
completed in 1985. Part 11, which includes estimates of environmental hazards
associated with each closure option for each
1986. Environmental Information Documents
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facilities were also prepared, as were EIDs related to transport modeling,

TC chemical constituent selection, quality assurance, geochemical parameters, and
human health effects.

The PATHRAE computer code was chosen to calculate the human health risks asso-

ciated with the subsurface transport of contaminants for each alternative
evaluated on a comparative basis. PATHRAE was originally developed for the
EPA for performance assessment calculations at low–level radioactive waste
disposal sites. The code has been modified to perform transport and risk
calculations for nonradioactive constituents. Pathways modeled using PATHRAE
include

● Groundwater to wells
● Groundwater to surface streams
● Waste erosion and movement to surface streams
● Consumption of food from a reclaimed farm over the waste site
● Consumption of crops from natural biointrusion into the basin
● Direct gama exposure

Computer code calculations were also made to determine, for each waste site
alternative, the risks to human populations from the atmospheric transport of
contaminants. Atmospheric pathways evaluated include tbe inhalation of pol-
luted air, the ingestion of contaminated foodstuffs by individuals and the
offsite population, and the risks to occupational personnel from airborne
contaminants generated during actual waste site closure operations . The com-
puter codes used to model the atmospheric pathways are SESOIL, MARIAH, XOQDOQ,
CONEX , TERREX, MILENIUM, MAXIGASP, and POPGASP (see Appendix H for more
details).

5.5.3 TRANSPORT OF HEAVY METALS AND RADIONUCLIDES

Research continues on the development of a geochemical model for predicting
the chemical speciation, mass transport, and fate of metals and radionuclides
in aquatic systems on the Plant. The geochemical model MEXAMS (Metal Exposure
Analysis Modeling System) has been installed on the site computer system. The

basic components of MEXAMS are the geochemical model MINTEQ and an aquatic

exposure assessment model, EXAMS. The interfacing of these two models pro-
vides information on the chemistry and behavior of metals , as well as the
transport processes influencing their migration and ultimate fate in aquatic
systems . Simulations for cadmium, copper, and nickel in SRP streams indicate

TC I
that the MEXAMS model will be a useful tool in predicting the transport and
fate of metals (Zeigler et al. , 1986; Zeigler et al. , 1987).

5.5.4 ENVIRONMENTAL RADIOMETRICS

At present, a specially constructed ultra-low-level counting facility is being
used to analyze concentrations of radioactive isotopes at envirOnmental–

background levels. Other analyses are being conducted to develop specific
information ahout the transport and fate of long–lived radionuclides such as
technetium, uranium, and plutonium. A state-of–the-art underground counting

facility will improve sensitivity and sample processing.
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CHAPTER 6

FEDERAL AND STATE ENVIRONMENTAL

This chauter summarizes the Federal and State of

REQUIREMENTS

South Carolina environmental

requirements that are applicable to the implementation of the proposed action
for this environmental impact statement (EIS), which is the modification of
waste management activities at the Savannah River Plant (SRP) for hazardous,
low-level radioactive, and mixed wastes to protect groundwater, human health,
and the environment. The purpose of the proposed action and the specific mod-

ifications considered is to identify and select a waste management strategy
for SRP hazardous, low-level radioactive, and mixed wastes that can be imple-
mented to achieve compliance with groundwater-protection requirements .

Section 6.1 describes general requirements that have broad applicability to
SRP operations, including statutory requirements, administrative and executive
orders, and an interagency agreement. Section 6.2 describes specific require–
ments for hazardous , low–level radioactive, and mixed waste management , and

summarizes the applicability of these requirements to Us. Department of

Energy (DOE) operations.

6.1 GENERAL ENVIRONMENTAL REQUIREMENTS

6.1.1 NATIONAL ENVIRONIVIENTALPOLICY ACT

The National Environmental Policy Act (NEPA) was signed on January 1, 1970 (42
Usc 434-l). Its purpose was to establish (1) a national policy for the
protection of the environment and (2) the Council on Environmental Quality
(CEQ). The CEQ issued its Final Guidelines for implementation on August 1,
1973. Congress amended NEPA on July 3, 1975, and again on August 9, 1975. On
November 29, 1978, the CEQ proposed regulations implementing NEPA; the final
regulations are codified in 40 CFR 1500–1508.

The requirements of NEPA specify that if a Federal action might have a signif -
icant effeet on the quality of the human environment ,
prepare a detailed EIS.

6.1.2 EXECUTIVE ORDER 12088: FEDERAL COMPLIANCE
STANDARDS

In addition to the authority of Congress and Federal

the agency involved must

WITH POLLUTION CONTROL

and state administrative
agencies to establish and enforce environmental standards, the Presidel]t of
the United States has the authority to issue Executive orders (EOS) to clarify
environmental policies . EO 12088 of October 13, 1978, “Federal Compliance
with Pollution Control Standards ,“ states that the head of each executive
agency is responsible for ensuring that the agency takes all necessary actions
for the prevention, control , and abatement of environmental pollution with
respect to Federal facilities and activities under its control. Each agency
head is also responsible for compliance with applicable pollution-control
standards , such as those defined under the Clean Water Act (cWA) and Clean Air
Act (CAA).
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6.1.3 ADMINISTRATIVE ORDERS

TC

TC

DOE has developed a uniform ~Y~tem of communicating policy and procedures to
its employees. The system is based on administrative directives, or DOE
Orders, which co”tai” information o“ procedures, responsibilities , and author-
ities for performing DOE’s various functions.

In general, DOE Orders establish general policy guidance and assign general
responsibility for implementation. At the Savannah River Plant , DOE Orders
are implemented through Savannah River Operations office Orders, which specify
procedures and responsibilities for implementation. The numbering system for
these Orders parallels that of the corresponding DOE Orders.

The following DOE Orders are generally applicable to waste management activ-
on the

SRP:

●

●

●

●

. .
ities under the environmental and health and safety protection programs

DOE Order 5480.lB, Environmental Protection, Safety, and Health Pro-
tection Standards

DOE Order 5480.12, General Environmental Protection Program
Requirements (Draft)

DOE Order 5480.4, Environmenta1 Protection, Safety, and Health
Protection Standards

DOE Order 5484.1. Environmental Protection. Safety. and Health Protec-
tion Information Reporting Requirements

. .

Chapters I, XI, and XII of DOE Order 5480. lB have the mast direct applica-
bility to this EIS. Chapter I sets forth the environmental protection,
safety, and health protection standards applicable to all DOE operations . DOE
policy states that the Department will comply with all legally applicable
Federal and state standards . In the event of conflicts between prescribed and
recommended standards , those providing the greatest protection apply. This
chapter also covers responsibilities and lines of authority for
officials.

DOE
Chapter XI of this Order provides inter alia radiation-protection

standards for occupational and nonoccupational exposures and guidance on
keeping exposures as low as reasonably achievable (ALARA) . It also provides
concentration guides for airborne effluents, liquid effluents , and drinking
water, and establishes exposure standards aimed at achieving ALARA dosage
rates for individuals and population groups in uncontrolled areas. This
chapter also sets monitoring requirements to ensure that these standards are
met. Chapter XII establishes requirements for DOE operations to ensure
(1) control of sources of environmental pollution and (2) compliance with
environmental protection laws and with EO 12088.

DOE Order 5480.12 is a draft Order, issued on May 12, 1987, for internal DOE
review. When it is issued, this Order will be an “umbrella” directive for the
oversight of environmental programs that are the responsibility of the
Assistant Secretary for Environment, Safety and Health. It will also
restructure several DOE Orders.
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DOE Order 5480.k provides requirements for the applicatio~~ of mandatory

environmental, safety, and health (ES&H) standards applicable to all DOE

it also lists ES&ff standards and identifies sources of mandatory
TC

operations;
and reference standards .

DOE Order 5484.1 establishes the requirements and procedures for reporting
information having environmental protection, safety, or health-protection

significance for DOE operations .

6.2 SPECIFIC REQUIREMENTS

Since the passage of the Resource Conservation and Recovery Act (RCRA) in 1976
and the Comprehensive Environmental Response, Compensation, and Liability Act
(CERCLA) in 1980, DOE has become subject to regulatory programs for the man-

agement of solid, nonradiological hazardous waste. The following sections

summarize the specific requirements of these statutes and other environmental
protection requirements applicable to Federal agencies.

6.2.1 ATOMIC ENERGY ACT

6.2.1.1 Federal Statute

Congress passed the Atomic Energy Act (AEA) of 1954 to ensure that research
and development of atomic energy for both peaceful and military purposes were
coordinated and timely, and that the processing of source, byproduct , and spe-
cial nuclear materials would be managed in the national interest. The Act

established the Atomic Energy Commission (AEC) to administer its provisions.

In 1974, the Energy Reorganization Act (Public Law 93-438) divided the respon-
sibilities of the AEC between the Energy Research and Development Administra–
tion and the U.S. Nuclear Regulatory Commission. In 1977, the DOE
Organization Act (Public Law 95-91 ) further centralized the administration of
national programs related to energy-policy formulation, research and develop-
ment activities , and demonstration-project development .

With respect to agency jurisdiction over waste management activities on the
SRP, Section 1271 of the AEA (42 USC 2018) confers to DOE full jurisdiction

Over source, special nuclear. and byproduct materials. In addition, Section
84 of the AEA ‘requires that manage~~nt of byproduct materials must be per–

formed in conformance with general standards of EPA (under the Solid Waste
Disposal Act, as amended) that are applicable to similar hazardous material .

On May 1, 1987, DOE issued a final interpretive rule (52 FR 15937), effective
June 1, 1987, relative to byproduct material. This rule interpreted the AEA
definition of the term “byproduct material ,“ as it applies to DOE-o~ed Or

–prOduced radioactive waste substances which are also hazardous within the
meaning of RCRA. The effect of the rule is that all DOE waste which is
hazardous under RCRA will be subject to regulation under both RCRA and the
AEA . The hazardous waste will come under EPA SCDHEC jurisdiction.

I TC

TC

E-29
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C-85

TE

6.2.1.2 DOE Order 5820.2

On February 6, 1984, DOE issued Admi,listrative Order 5820.2, which establishes
policies and guidelines for the management of radioactive waste, waste byprod-
ucts, and radioactively contaminated surplus facilities . The objective of
this Order is to ensure that DOE operations involving the management of radio–
active waste, waste byproducts , and surplus facilities adequately protect the
public health and safety in accordance with radiation-protection standards .
This Order defines key terms and specifies lines of authority. Chapter III
establishes the policies and guidelines for managing low–level waste, and
specifies site selection, design criteria, and disposal-site operations. In
addition, it details requirements for disposal, site closure, and postclo-
sure. Chapter IV deals with the management of wastes contaminated with natu–
rally occurring radionuclides . Chapter V discusses the decontamination and
decommissioning of surplus facilities.

DOE has issued radiological protection guidelines for two programs that
involve radioactive waste management and decontamination: the Formerly Uti-
lized Sites Remedial Action Program (FUSRAP) and the Surplus Facilities Man-
agement Program. These guidelines , which are limited in scope to the two
programs, use the latest technical data and emphasize the need for site-
specific radionuclide concentration criteria for waste management and decon–
lamination. They do, however, present Allowable Residual Contamination Limits
(ARCLS) for a number of radionuclides and materials, including naturally
occurring radionuclides in soil , radon decay products in air, external gamma
radiation levels, and surface contamination. The guidelines for surface con–
lamination cover most naturally occurring and manmade radionucl ides.

6.2.2 COMPREHEND IVE ENVIRONMENTAL RESPONSE, COMPENSATION, AND LIABILITY ACT

CERCLA (Public Law 96-510), as amended by the Superfund Amendments and
Reauthorization Act (SARA) of 1986 (Public Law 99-499), provides liability,
compensation, cleanup, and emergency response by the Federal Government for
hazardous substances released into the environment, and for the cleanup of
inactive hazardous waste disposal sites .

6.2.2.1 Federal Statute

There are three types of Government cleanup and response actions : (1) inunedi-
ate removals, for which emergency action is required (e.g., to avert fire or
explosion or to prevent the contamination of a drinking–water supply) ;
(2) planned removals, for which a prompt response is required to minimize
danger to the public or the environment; and (3) remedial actions taken at
sites identified on the National Priorities List . Section 107(g) of CERCLA
specifies the liability of DOE. According to this section, Departments of the
Federal Government are both “procedurally and substantively” subject to
compliance with CERCLA. In other words , “remedial actions” for CERCLA sites
are to be undertaken at all Federal facilities .

Congress enacted the Superfund Amendments and Reauthorization Act on October
17, 1986. Section 120 of the Act establishes requirements for Fe~eral
facilities , including liability and the applicability of state requirements to
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remediation activities at Federal facilities. Section 121 addresses cleanup

standards, including a degree Of cleanup Of hazardOus substances that ensures
protection of human health and the environment.

6.2.2.2 Federal Regulations

The National Contingency Plan (4O CFR 300), which was established under Sec-

tion 105 of CERCLA, defines responses to actual or threatened releases of oil

or hazardous substances to the environment. It calls for Remedial

Investigations/Feasibility Studies for all remedial actions. These studies

determine the nature and extent of the threat presented by the release of a
hazardous substance and evaluate prOpOsed remedies. They include sampling,

monitoring, assessing exposure as necessary, and gathering sufficient informa-
tion to determine the necessity for and the proposed extent of remedial action.

6.2.2.3 DOE Order 5480.14: Comprehend ive Environmental Response, COmpensa–

Eion, and Liability Act

DOE developed its policy on emergency response under CERCLA and issued DOE
Order 5480.14 on April 26, 1985. This Order specifies official responsibili-

ties and lines of authority. In addition, it describes a response program

with five phases :

●

●

●

●

●

6.2.3

Installation Assessment – The preliminary identification of potential
sites based on records review, screening for manufacturing-Process
specifications, raw-materials identification, and byproduct specif ica–
tion; records of disposal practices, locations, and quantities dis-

posed are used to evaluate past operations at a potential site.

Confirmation and Site Characterization - Actual onsite sampling and
modeling to confirm the presence of contamination and the extent of
migration, and an analysis of pathways of exposure (exposure
assessment).

Engineering Assessment - The design of remedial-action alternatives for
the site and selection of the most cost-effective alternative that
meets the site ‘s predetermined objectives for reconunendation to DOE
Headquarters.

Remedial Actions - The implementation of the selected alternative and
the processing of funding documentation
concurrence.

Compliance and Verification - Consolidation
entire process. According to this Order, DOE
by April 26, 1995.

RESOURCE CONSERVATION
AMENDMENTS

In 1976, Congress passed RCRA
vide a national pro~ram for

after DOE Headquarters

and documentation of the
is to complete this phase

AND RECOVERY ACT AND HAZARDOUS AND SOLID WASTE

(Public Law 94-580, 42 USC 6901 et seq. ) to pro-
the management . transportation, treatment, and>=

disposal of hazardous waste. In additio-n to RCRA, Co~gress passed the Hazard–
ous and Solid Waste Amendments (HsWA) of 1984. These amendments instituted
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c-86 Ian accelerated schedule for Part B permit application submittals, restricted
landbased disposal of hazardous wastes, specified an annual inspection program
for Federal facilities , required an inventory of Federal hazardous–waste
facilities, set up a permitting program for underground storage tanks ,
established a waste-minimization program, and set a closure schedule for the
use of surface impoundments .

6 .2.3.1 Federal Statutes

RCRA enabled the states to implement EPA-approved permitting programs ,
involving a detailed “cradle-to-grave,, manifest tracking system for all wastes
that the U.S. Environmental Protection Agency (EPA) has designated as hazard-
ous . Wastes are hazardous if they exhibit the characteristics of ignitabil–
ity, corrosivity, reactivity, or toxicity using a specified extraction
procedure, and if they are listed in Subpart D of 40 CFR 261, which provides
industry and EPA waste numbers , descriptions, and a hazard code, and identi–
fies the waste source as either specific or nonspecific. Other wastes are
hazardous if they are discarded commercial chemical products, Off-
specification species, containers, and spill residues thereof , as defined in
40 CFR 261.

Under RCRA, the permitting of treatment, storage, or disposal facilities is a
two-part process . The first part involves the submittal of a Part A applica-
tion containing certain basic information about the facility. DOE filed a
Part A application with EPA for the SRP that addressed waste-management activ-
ities at the F-, H-, and M-Area seepage basins; hazardous-waste-storage
buildings 71O-U, 709-G,

F-30
709-2G, and 709–4G; and mixed waste storage facility

633-29G, mixed waste oil storage tank S-32, and the process was te
interim-storage facility. These basins and storage buildings are defined
under RCRA as hazardous-waste-management units .

The second part of tbe permitting process involves the submittal of a Part B
application, containing substantially more detailed information about individ-

TC I ual interim-status waste-management units . DOE-SR filed its Part B applica-
tion in February 1985 and September 1986.

With regard to the HSWA, Table 6-1 sununarizes the requirements applicable to
the SRP and the status of SRP compliance.

6 .2.3.2 Federal Regulations

‘TE I EPA regulations for implementing RCRA are codified at 40 CFR 260-271. These
regulations provide a system of standards for owners and operators of
hazardous-waste storage, treatment, and disposal facilities ; ~Pecif ic ~roce-
dures on the manifest-tracking system; an identification and classification of
hazardous waste; listing and delis ting requirements ; requirements for
transporters of hazardous waste; interim-status standards; closure and post-

cloSure care requirements ; standards for landfills, incinerators, and surface
impoundments; and permitting requirements . They also stipulate financial
responsibility, ,insurance , personnel training, and liability requirements .

TC
c-86 I

The HSWA restrict land disposal of hazardous waste, including solvents , ~nIeSS
EPA determines that such prohibition is not required to protect human health
and the environment. The Amendments also require EPA to promulgate
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Table 6-1. Compliance of SRP Interim-Status Facilities with
1984 Hazardous and Solid Waste Amendments

Requirements Status of SRP compliance

Interim status of land-disposal
facilities terminates unless a Part B
permit application is submitted and
compliance with groundwater–
monitoring requirements is certified
by November 8, 1985.

Owners and operators of interim-
status facilities other than land–
disposal units and incinerators must
submit Part B permit applications or
lose interim status in October 1992.

Permit applications for land-disposal
facilities must provide information on
public exposure to hazardous wastes.

Owners and operators of interim-status
surface impoundments must apply for

applicable exemptions from minimum
technological requirements by November
1986 or forfeit eligibility for
exemption.

Section 3004(u) of HSWA requires cor-
rective action for releases of hazard-
ous wastes or constituents from any
Solid Waste Management Unit (SWU) at
a storage, treatment , or disposal fa-
cility that is seeking or otherwise
subject to a RCRA permit.

Surface impoundments not meeting
minimum technological requirements can
no longer receive, store, or treat
hazardous wastes as of November 1988.

A Part B permit application submitted
in February 1985 and September 1986
included F-, H-, seepage and M–Area

settling has ins. Compliance with

groundwater monitoring requirements was
certified by November 8, 1985.’

A Part B permit application submitted

rc

in February 1985--included interim- ~c
status hazardous-waste-storaze facili-
ties.’ In JI1lY 1986,
was expanded to include

An Exposure Information
mitted in August 1985.

inter;m status
643-29G.

Report was sub-

SRP interim-status surface impoundments
do not meet minimum criteria for exemp-
tion. They will be replaced by
effluent-treatment facilities.

SRP has been responsive to
ments of EPA’s National
Action Strategy for SWIIUS.

the require–
Corrective

C-89

Closure dates for F- and H-Area seepage
basins and the startup date for the
effluent-treatment facility will be
determined.

aPart B permits have been issued for the M–Area settling basin and hazardous
waste buildings . TC

regulations specifying levels or methods of waste treatment that would
substantially diminish the toxicity or reduce the migration of hazardous
constituents of the was te. After such pre-treatment, the waste can be
disposed of in specified types of land-disposal facilities meeting minimw
technological requirements. Appendix D of this EIS addresses various
pretreatment technologies considered applicable to SRP waste management
activities.
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In addition, the HSWA impose new minim~ technological requirements (MTRs ) on

new l~”df illS Or SU~f~Ce impoundments . Permits for these units require the
installation of two or more liners, a Ieachate–col lection system, and
groundwater monitoring. New units and replacements or lateral expansions of
existing landfills, surface impoundments, and waste piles under interim status
must conform to these minimum technological requirements, with respect to

TE
I

wastes received beginning May 8, 1985. Appendix E of this EIS describes this

tYPe of new hazardous/mixed waste storage/disposal facility.

TC

The Hazardous and Solid Waste Amendments of 1984 (HSWA) nullify the current
exemption from groundwater monitoring for double-lined facilities , but they
permit the U.S. Environmental Protection Agency (EPA) to grant individual
exemptions if stringent leakage prevention requirements are met.

With certain exceptions, existing surface impoundments operating under interim
status must comply with the new MTRs by November 8, 1988. The exceptions are
(1) surface impoundments “ith one nonleaking liner at which groundwater moni-
toring is conducted and that are located more than 0.4 kilometer from an
underground drinking–water source, and (2) was tewater-treatment impoundments
that satisfy certain prescribed standards .

6.2.3.3 State Statute

The State of South Carolina passed its Hazardous Waste Management Act (Act
436) in 1978 (Code of Laws of South Carolina, Title 44, Health, Chapter 56).
This enabling statute and four subsequent amendments that were enacted through
June 5, 1985, authorized the South Carolina Department of Health and
Environmental Control (SCDHEC ) to issue regulations equivalent to those issued
by EPA, including a Hazardous Waste Cent ingency Fund. SCDHEC has adminis–

TEI tered the Fund and the permitting and enforcement programs since EPA granted
It authorization on November 8, 1985.

6.2.3.4 State Regulations

The requirements of the hazardous-waste-management program administered by the
State are described in the South Carolina Hazardous Waste Management Regula–
tions (R.61-79.124 through R61-79.270). Hazardous-was te management at the SRP
is currently being conducted under Interim Status Standards.

Under interim status, facilities must comply with Interim Status Standards
(R.61-79.265) and must not engage in hazardous-waste activities or processes
not specified in Part A of the application.

The SRP Groundwater Quality Assessment Plan required by the State regulations
was revised and resubmit ted to SCDHEC in June 1985. The submission addressed
monitoring at the F-, H-, and M–Area seepage basins and contained monitoring
data in fulfillment of the requirement to report these data annually.

6.2.3.5 DOE Order 5L80.2: Hazardous and Radioactive Mixed Waste Management

DOE Order 5480.2 establishes hazardous-waste–management procedures for facili-
ties operated under authority of the AEA, as amended. The requirements fol-
low, to the extent practical, regulations issued by the EPA pursuant to RCRA.
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Under the provisions Of DOE Order 5480.2~ managers of operations offices must

develop an Implementation Plan that complies with the technical hazardous-

waste-management requirements of 40 CFR 260-265.

The DOE Savannah River Operations Office developed an Implementation Plan for
DOE Order 5480.2 in June 1984. The hazardous-waste-management Implementation

Plan requires compliance with all Federal and State permitting processes,

identifies the responsibilities of DOE-SR staff and contractors in ensuring
compliance with RCRA, and formalizes the program needed to achieve such

compliance.

6.z.3.6 Regulations Applicable to Closure and Remedial Action Activities at
Existing Waste Sites

This section sununarizes closure and remedial action requirements contained in
DOE Orders and EPA regulations . DOE policy requires compliance with appli-

cable Federal and state standards. If a conflict exists between regulations ,

DOE determines and applies those providing the greatest protection. All

closure plans are subject to public review at hearings.

The following sections describe the regulations related to hazardous , 10W-

level radioactive, and mixed waste management facilities on the SRP.

Table 6-2 summarizes regulations that govern closure and remedial action
activities at specific hazardous-waste management facilities on the SRP. The
Resource Conservation and Recovery Act (RCRA) regulates SRP waste management
unit closure. At a minimum, all units are subject to the requirements for
corrective action for solid waste management units (40 CFR 264.lIJ1 and
R.61-79.264.101). These corrective action requirements were promulgated to
implement RCRA Section 3004(u). SRP actions necessary to comply with these
requirements and the specific units to which they will apply will be deline-
ated as a special condition to the SRP RCRA operating permit that is scheduled
for issuance Fall 1987.

Additional requirements apply to hazardous waste units closed after
November 19, 1980, but vary depending on precisely when the unit closes :

Closure Post–Closure
Date That Unit Closes Regulation Regulation

After receiving an operating permit 264* 264
After 1/26/83 (without operating permit )~,* 265* 264
On or before 1/26/83 (without operating permit)** 265 265

The Comprehensive Environmental Response, Compensation, and Recovery Act
(CERCLA) may also impact SRP hazardous waste management unit closure. CERCLA
Section 120 requires assessment of waste sites for listing on the National

* 264 = 40 CFR 264 and R.61-79.264
265 = 40 CFR 265 and R.61-79.265

** This date may change. Groundwater monitoring (264 Subpart F) is required
after 7126/82. On 3/28/86, EPA
the 7/26/82 monitoring date.

if the unit received hazardous waste
proposed to change the 1983 date to match
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Table 6-2.

Agency Regulation/
Statute

DOE

DOE

DOE

DOE

DOE

DOE

DOE

DOE

EPA

EPA

EPA

EPA

DOE

EPA

EPA

EPA

Order 5480. lB,
Chapter XI

Order 5480.2

Order 5480.4

Order 5480.12

Order 5480.14

Order 5484.1

P

Order 582 .2

10 CFR 962
(52 FR 15937)

42 USC 300
(PL-93-523)

PL-99-339

PL–94–580

PL–96-51O

PL-98-181

40 CFR 300

PL 98-616

PL 99-499

Regulations and Statutes Applicable

SRP Waste Management Facilities

to

Issue date Description

9[21[84

12/13/82

5115184

5112187

4126185

2/24/81

216/84

5/1/87

12/16/74

6/19/86

10/21/76

12/11/80

9/30/83

11/20/85

11/8/84

10/17/86

Requirements for radiation protection

Hazardous and radioactive mixed waste
management

Environmental protection, safety, and

health protection standards

General environmental protection prO-
gram requirements (draft)

Comprehensive Environmental Response,

Compensation, and Liability Act Program

Environmental protection, safety, and

health protection information reporting
requirements

Radioactive waste management

Byproduct material final rule

Safe Drinking Water Act, as amended

Safe Drinking Water Act, amendments of
1986

Resource Conservation and Recovery Act
(RCRA)

Comprehensive Environmental Response,
Compensation and Liability Act of 1980

(CERCLA)

Supplemental Appropriations Bill

National oil and hazardous substances
contingency plan

Hazardous and Solid
1984

Superfund Amendment
Act of 1986
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Table 6-2. Regulations and Statutes Applicable to
SRP Waste Management Facilities

Agency Regulation/ Issue date Description

Statute

SCDHEC R.61-79.124 to 6/22f8& South Carolina hazardous waste manage-
R.61-79.270 ment regulations (SCH~R )

SCDHEC R.61-68 to 9[8/71 South Carolina water classifications and
R.61-69 I F-32

standard regulations

Priority List (NPL). Sites qualifying for NPL listing must be investigated

and, as appropriate, cleaned up in accordance with National Contingency Plan
requirements (40 CFR 300 et seq. ).

6.2.4 FEDERAL SAFE DRINKING WATER ACT

The SDWA is designed to protect the quality of public water supplies and all
sources of drinking water. EPA has authorized South Carolina to regulate both
areas. To protect the quality of public water supplies, the State has adopted
a set of primary drinking–water regulations , which includes numerical ~C

standards for a number of heavy metals, pesticides and herbicides, and
radioactivity. Another provision of the SDWA, the Underground Injection

Control Program, is designed to protect groundwater quality. Injection wells
are not now and have not in the past been user! for the disposal of wastewater TE

at the SRP.

SCDHEC administration and enforcement of the SDWA consists of construction
permits, preliminary site inspections, final construction inspections, monthly
sampling collections, and regular operations-and-maintenance inspections.

The Safe Drinking Water Act Amendments of 1986 (SDWAA - Public Law 99-339) was

signed into law in June 1986. The law substantial ly broadens the Federal
Gove rnmen t‘s role in protecting groundwater against contamination. EPA can
give grants to states to protect public drinking–water supplies at the
wellhead. States must develop protection plans that meet minimum criteria to
qualify for Federal grants . Regulation of groundwater remains the domain of
the states . The - -!!“wellhead protection area is defined
subsurface area surrounding a well or wells supplying a
through which contaminants are reasonably likely to move
wells.

6.2.5 FLOODPLAIN/WETLANDS ENVIRONMENTAL REVIEW

as the surface and
public water system
to reach the well or

According to EO 11900, “Protection of Wetlands ,“ construction in wetlands
should be avoided unless there are no practicable alternatives and all practi-
cable measures have been included in the program to minimize harm to wetlands

that might result from such use. Early review of the proposed action is to be
provided to the public.

6-11
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According to EO 11988, “Floodplain Management,,, each Federal agency must
review its proposed actions to determine if any action will occur in a flood-
plain. The potential effects of an action that will occur in a floodplain

must be evaluated, and the agency shall consider alternatives to avoid adverse

I
effects and incompatible development in floodplains. DOE Regulation 10 CFR

TC 1022 (Compliance Wetland Environmental Review with Floodplain Requirements )
also applies .

6.2.6 OTHER REQUIREMENTS

Public Law 98-181 requires DOE to take action to terminate the use of “seepage

TE basins associated with the fuel fabrication area” (M-Area ) on the SRP.
Another provision required the Secretary of Energy to develop a groundwater-
protection plan within six months after enactment; DOE has complied with both
of these provisions .

TE I ~“ ~~~ociation ,Zith the termination of the USe of the M–Area seePage basin,

DOE submitted a closure plan in September 1984. Revisions to the plan were
submitted in March and July 1985, and public hearings were held in July 1986.
A postclosure care permit application for this basin was submitted with the

TC I SRP Part B permit application. Interim status is in effect until final
administrative disposition of the Part B permit application. Revisions to the

application were submitted in April 1987.

The DOE Savannah River Operations Office operates under a Memorandum of Agree–
ment (MOA) signed April 8, 1985, with SCDHEC. This agreement sets forth the

c-93
relationship between DOE and SCDHEC regarding activities at the Savannah River
Plant. The MOA specifies the procedures for nondisclosure of information on
the grounds of national security, specifies jurisdictional and enforcement
issues , and recognizes the requirements of the NEPA process.

Other laws and orders (Fish and Wildlife Coordination Act, Endangered Species
Act, Farmland Protection Policy Act, Migratory Bird Treaty Act, Anadromous
Fish Conservation Act, National Historic Preservation Act, Noise Control Act ,
and South Carolina Non-Game and Endangered Species Conservat ion Act) are
generally applicable to Federal actions.
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LIST OF PREPARERS

Cynthia L. Anthony

NUS Corporation

M.R.P. , Regional Planning, University of North Carolina

B.A., Geography, Syracuse University

Five years. Socioeconomic impact studies, including

demographics, conununity infrestructure, land use, and
economic

Prepared
Chapters
tions of

analyses.

archaeological and

3 and 4. Performed
Chapters 3 and 4.

Daniel L. Bonk

NUS Corporation

historical sections of
technical reviews of por-

M.S., Civil Engineering, University of Pittsburgh

Eight years. Geotechnical and environmental engineer-

ing, including site investigation, geotechnical

laboratory testing, design of wet and dry disposal
facilities, specification development, and

construction monitoring.

Coauthor of sections in Chapter 4 and Appendixes B, C,
D, F, G; contributed to sections in ‘Chapter 4 and
Appendixes A and J.

Bruce H. Bradford

NUS Corporation

Ph.D., Civil Engineering
Colorado State University
M.S., Civil Engineering,
Rolls
B.S., Civil Engineering,
Ro1La

(Water Resources Systems) ,

University of Missouri at

University of Missouri at

hydraulics. water resources,Twenty years . Hydrology, .
and other civil engineering disciplines. Registered

Professional Engineer in New Jersey, Georgia, and

South Carolina.

Assistant Principal Investigator and Task Manager for
existing waste site sections , including Chapter 5 and
Sections 2.2 and 4.1, and Appendixes B, C, F, and H.
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NAME Philip N. Brandt

AFFILIATION NOS Corporation

EDUCATION B.S., Wildlife and Fisheries Sciences, Texas A&M

University

EXPERIENCE Seven years. Ecological baseline studies, permitting
TECHNICAL SPECIALTY and regulatory analyses.

EIs RESPONSIBILITY Prepared portions of Chapter 3. Assisted in

preparation of responses to scoping comments in
Appendix K.

w Ronald M. Burd

AFFILIATION NOS Corporation

EDUCATION B.S., Chemistry, Lebanon Valley College
Graduate studies: Franklin and Marshall College,

University of Pittsburgh

EXPERIENCE Thirty-six years . Environmental science, hazardous
TECHNICAL SPECIALTY waste, water and wastewater management.

EIS RESPONSIBILITY Principal Investigator for EIS preparation; prepared
Cover Sheet, Foreword, Summary, Section 2.5, and
Chapter 1.

W Jon A. Cudworth

AFFILIATION NOS Corporation

EDUCATION J.D., Thomas M. Cooley Law School
M.s. , Resource Development, Michigan State University
B.S., Resource Development, Michigan State University

EXPERIENCE Eight years . Environmenta 1 law and regulatory com-
TECHNICAL SPECIALTY pliance, biological sciences.

EIS RESPONSIBILITY Prepared portions of Chapter 6.
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John A. Davis

NUS Corporation

B.A., Environmental Studies , Edimboro State College

Eight years. Land use and cultural resources; prepara-

tion of environmental reports, assessments, and impact
statements; design and implementation of field studies.

Performed technical reviews of cultural resources

baseline and impact assessments.

Raymond J. Dever

NUS Corporation

M.S.E., Water Resources, Princeton University
M.S., Environmental Engineering, California Institute
of Technology
B.A./B.S., Urban Studies/Civil Engineering, Brown

University

Twelve years . Environmental impact studies; surface

and groundwater modeling and monitoring; facilities
planning for water supply, wastewater, sludge, and
solid waste; regulatory compliance.

Performed technical review of surface-water, ground-
water, and regulatory sections of Chapters 3, 4, 5,
and 6, and Appendixes A, B, F, G, and H.

Rachel S. Diamond

NOS Corporation

M.R.P., Regional Planning, University of Pennsylvania
B.A., Ecology, Rutgers College

Six years. Regulatory analysis, environmental pOli–
ties, environmental impact studies, terrestrial

ecology, facility siting studies.

Prepared sections of Chapter 6.
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John A. DiMarzio

NUS Corporation

M. S., Geology, George Washington University
B.S., Geology, University of Maryland

Four years. Geologic studies: paleontology, strati-

graphy, geomorphology, geologic mapping. Hydro-
geologic studies : groundwater modeling, groundwater
flow, and contaminant transport. Regulatory compli-
ance: CERCLA, SDWA, and RCRA.

Prepared geology and seismology sections for Chapter 3
and Appendix A; groundwater resources section for
Chapter 3; studies and monitoring - Chapter 5; ongoing
and planned monitoring sections for Appendix B; three
existing facility groundwater and surface-water
releases descriptions for Appendix F; portions of
surface-water and groundwater effects sections for
Appendix G; and surface-water and groundwater impacts
sections for Chapter 4.

David K. Dougherty

NUS Corporation

B.S., Biochemistry, University of Delaware

Thirteen years. Health physicist specializing in the
assessment of environmental effects of radioactive
discharges from nuclear facilities.

Review of radiological dose calculations and health
effects, and review of new low-level radioactive waste
disposal alternatives.

Kurt A. Eckerstrom

NUS Corporation

B.A., Environmental Conservation, University of
Colorado

Two years. Staff environmental scientist/geographical
information system specialist; general ecology,
environmental impact assessments, and site selection
studies.

Principal author for ecology sections of Chapter 4 and
Appendix F.
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NAME Yawar H. Faraz

AFFILIATION NUS Corporation

EDUCATION B.S., Nuclear Engineering, University of Maryland

EXPERIENCE Four years. Environmental, radiological impact assess-
TECHNICAL SPECIALTY ments of normal and abnormal operations of nuclear

facilities. Emphasis on dose calculations.

EIS RESPONSIBILITY Prepared radiological dose and health effects sections
for Chapter 4. Prepared portions of Appendix 1.
Reviewed radiological sections of Appendix F.

N= Peter H. Feldhausen

AFFILIATION NUS Corporation

EDUCATION M.S., Geology, University of Wisconsin
B.S., Geology, University of Wisconsin

ExPERIENCE Twenty-eight years . Registered geologist and geophysi-
TECHNICAL SPECIALTY cist; environmental assessment, geologyf seismology,

hydrology, radioactive cesium transport, alternative

cooling water, wetlands assessment.

EIS RESPONSIBILITY Assisted in preparation of geology, seismology, water
quality and resources, and solute transport sectiOns
in Chapters 3 and 4 and Appendix A, predisposal
techniques and waste volumes in Appendixes D and E.

NAME David W. Freeman

AFFILIATION NUS Corporation

EDUCATION B.S., Nuclear Science, Virginia Polytechnic Institute

EXPERIENCE Three years . Radiological impact assessments, radio-
TECHNICAL SPECIALTY active waste management, radiological environmental

monitoring, regulatory analysis , and licensing support.

EIS RESPONSIBILITY Work Element Manager for disassembly baa in purge-water
discharge analysis (Sections 2.4 and 4.4) .
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Salinda J. Garvick

NUS Corporation

M. S., Forest Resources (Fish Biology) , University of
Georgia
B.S., Biology (Marine) , Millersville State University

Three years. Environmental research, freshwater and

marine fisheries ecology, analytical chemistry,

toxicology, fish physiology, and some thermal and
impingement assessment effects .

Prepared parts of the aquatic and terrestrial ecology
sections for Chapter 4 and Appendixes F and G.

Morton 1. Goldman

NUS Corporation

SC.D., Massachusetts Institute of Technology
M.S., Nuclear Engineering, Massachusetts Institute of
Technology
M.S., Sanitary Engineering, Massachusetts Institute of
Technology
B.s. , Civil Engineering, New York University

Thirty-eight years . Corporate Technical Director;

senior management of site evaluation, safety and

environmental assessment, and environmental impact

evaluation. Professional Engineer.

Primary reviewer for NUS Corporation.

JinnnyH. Ho

NUS Corporation

Ph.D. , Civil Engineering, Utah State University
M.s. , Civil Engineering, Colorado State University
M.S., Nuclear Engineering, National Tsing Hua

University (Taiwan)

Ten years. Environmental monitoring of radionuclides;

hydrologic and ecologic impacts of precipitation and
soil erosion; computer modeling of water routing, sedi-
ment transport, and nutrient losses ; thermal impact on
water quality; modeling of water quality; modeling of
groundwater flows and contaminant transport.

Prepared parts of the groundwater remediation impacts
sections in Chapter 4 and Appendixes C and H.
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Rosalind Huang

NUS Corporation

M.S., Physics, University of Maryland

B.S., Physics, University of Maryland

Seventeen years. Computer programming for solving prO-
blems in shielding and radiation and for processing
meteorological data; development of plots, users

guides, and documentation; verification and quality

review of programs.

Performed technical review of radiological impacts in
Appendixes F and G and Chapters 2 and 4.

Amy E. Hubbard

NUS Corporation

M.R.P., Regional Planning, University of Pennsylvania
B.A., Geology, Franklin and Marshall College

Seven years. Geology, health risk assessment, environ-
mental assessment, and hydrogeology.

Prepared cumulative health impacts for hazardous

substances.

John R. Jansen

Us. Department
Office

M.S., Geography,
B.A., Geography,

Thirteen years.

of Energy, Savannah River Operations

University of Wisconsin, Milwaukee
University of Georgia

Ecology, environmental impact assess--.
ment, and waste management.

Primary reviewer for Savannah River Operations Office.
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NAME Gary J. Jellick

AFFILIATIoN NUS Corporation

EDUCATION M.S., Soil Science, The Pennsylvania State University
B.S., Agronomy, The Pennsylvania State University

EXPERIENCE Four years. Certified professional soil scientist.
TECHNICAL SPECIALTY Soil and waste management, vadose zone contamination,

soil and groundwater monitoring plans, and

environmental assessments.

EIs RESPONSIBILITY Contributor to Section 4.1 and Appendixes B and F,

NAME Mary Alice Jennison

AFFILIATION NUS Corporation

EDUCATION B.S., Environmental Science, Florida Institute of
Technology

EXPERIENCE Three years. Statutory/regulatory analysis, site–
TECHNICAL SPECIALTY specific environmental compliance plans, environmental

compliance reference books, environmental assessments,
and impact statements.

EIS RESPONSIBILITY Contributed to Chapter 1.

N Jasper G. Maltese

AFFILIATIoN NUS Corporation

EDUCATION M.S., Operations Research, George Washington University
B.S., Mathematics, Fairleigh Dickinson University

EXPERIENCE Twenty-f ive years overall experience, ten years experi-
TECHNICAL SPECIALTY ence in safety and accident studies of complex systems

and operations. Several years experience in
reliability and risk assessment of systems.

EIS RESPONSIBILITY Work Element Manager, prepared accidents sections of
EIS. Co-work Element Manager, prepared
decontamination and decommissioning section of EIS.
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Barton C. Marcy, Jr.

NUS Corporation

M.S., Zoology-Ichthyology, University of Connecticut
B.S., Biology, Wake Forest University

Twenty-three years. Environmental impact studies,
ichthyoplankton and entrainment studies, fisheries,
and impingement, aquatic ecology, and marine biology.

Principal technical reviewer of EIS for
Corporation.

Robert S. Markwell

NUS Corporation

B.S., Environmental Resource Management,
Pennsylvania State University

NUS

The

Three years. Environment al risk assessment, environ-
mental sampling, chemical fate and transport analysis ,
waste management assessment.

Prepared Section 4.1.1.6.

David C. Navecky

NUS Corporation

M.S., Water Resources Management, Michigan State
University
B.S., Environmental Science, The Pennsylvania State
University

Three years. Hydrology/water quality baseline and

impact assessment studies, analysis of and compliance
planning with water quality regulations.

Assisted in the preparation of water-quality sections
in Chapter 4 and Appendix F; waste site descriptions
in Appendix B; and unavoidable/irreversible impacts in
Chapter 4.
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N= Daniel B. Nugent

AFFILIATION NIJS Corporation

EDUCATION B.s. , Meteorology, The Pennsylvania State University

EXperienCe Three years. Air quality studies and risk assessment.
TECHNICAL sPECIALTY

EIs RESPONSIBILITY Reviewed air–quality sections.

W Richard S. Nugent

AFFILIATION NUS Corporation

EDUCATION Ph.D., Marine Science, University of Miami
M.S., Biology, Boston College
B.S., Biology, Boston College

EXPERIENCE Eighteen years. Environmental impact studies, aquatic
TECHNICAL SPECIALTY ecology, marine and estuarine ecology, water quality.

EIS RESPONSIBILITY Reviewed comparative impact sections in Chapters 2

and 4, and assisted in preparation of sections in

Chapter 4.

= Joseph F. O’Brien

AFFILIATION NUS Corporation

EDUCATION M.Engr. , Water Resource Engineering, Clemson University
M.S., Chemistry, Lehigh University
B.A., Chemistry, Lehigh University

EXPERIENCE Thirteen years. Flooding analyses; surface-water

TECHNICAL SPECIALTY quality studies; groundwater flow and transport

analyses.

EIS RESPONSIBILITY Prepared Sections 3.5 and 3.6 and Appendix A, Section
A.3.
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AFFILIATION NUS Corporation

EDUCATION B.S., Biology, Murray State University

EXPERIENCE Fifteen years. Environmental research, linmological

TECHNICAL SPECIALTY studies, thermal effects, icthyoplankton and zoo-

plankton studies, entrainment and impingement, and
fisheries ecology.

EIS RESPONSIBILITY Performed technical review of ecology sections in

Chapters 3 and 4 and Appendixes F and G.
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Jane M. Patarcity

NUS Corporation

M.S., Hygiene, Health Aspects of Water Quality,

University of Pittsburgh
B.S., Biological Science, University of Pittsburgh

Five years. Public health, water quality, aquatic
biology, and risk assessment associated with exposure
to chemical constituents.

Prepared hazardous chemical environment SectiOns fOr
Chapter 3, ecological impacts of proposed alternatives
for Chapter 4, and impacts sections for Appendix F.

William L. Poppe

NUS Corporation

Illinois Institute of Technology and University Of
Maryland (two years)
Registered Professional Land Surveyor and Land Planner

Thirty-f our’years. Land surveying, site planning, and
civil engineering design.

Principal author and Work Element Manage r

engineering and site description sections (2.1,
Appendixes E and F).

for
4.1,

LP-11



&

AFFILIATION

EDUCATION

EXPERIENCE
TECHNICAL SPECIALTY

EIs RESPONSIBILITY

NAME

AFFILIATION

EDUCATION

EXPERIENCE
TECHNICAL SPECIALTY

EIs RESPONSIBILITY

M

AFFILIATION

EDUCAT 10N

EXPERIENCE
TECHNICAL SPECIALTY

EIS RESPONSIBILITY

Amiram Roffman

NUS Corporation

Ph.D., Atmospheric physics, New Mexico Institute of
Mining and Technology
M.SC., Physics and Meteorology, Hebrew University
(Israel)

Twenty-two years. Environmental studies in the areas
of air quality, meteorology, program and project
management. Responsible for the development of
technical tools used in air quality and meteorological
studies , managing large numbers of projects including
environmental analysis studies and field programs .
Extensive regulatory interface and expert testimony.

Prepared hazardous air releases sections ; had input

into occupational impact sections.

Haia K. Roffman

NUS Corporation

Ph.D., Geochemistry, New Mexico Institute of Mining
and Technology
M.sc. , Organic Chemistry, Hebrew University (Israel)
B.SC., Inorganic Chemistry, Hebrew University (Israel)

Twenty-three years . Environmental studies in the areas
of chemical contamination in air, water, and soils.
Responsible for the preparation of environmental
impact statements, environmental assessments, and
remedial investigations - feasibility studies.

Prepared chemistry and toxicology sections in
Appendixes F and I and Chapter 4.

Irwin J. Samec

NUS Corporation

M.U.R.P., Urban and Regional Planning, Michigan State
University
B.A., Sociology, Illinois Wesleyan University

Sixteen years. Environmental impact statements and
assessments, socioeconomic and land–use analyses,
transportation studies, water resources and quality.

Principal technical reviewer of Draft EIS for NUS
Corporation.
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James R. Schinner

NUS Corporation

Ph.D., Wildlife Biology, Michigan State
M.S., Zoology, University of Cincinnati
B.S., Zoology, University of Cincinnati

University

Fourteen years. Terrestrial ecosystems studies and
impact evalwtions for a number of industrial pro-
jects, including nuclear and fossil fuel powerplants.
Work has included analysis of impacts of S02 and
salt drift on vegetation, endangered species
evaluations, and a timber harvest study.

Work Element Manager for che preparation of various
sections of Chapter 4.

Robert L. Schlegel

NUS Corporation

Degree of Nuclear Engineering, Columbia University
M.S., Nuclear Engineering, Columbia University
B.S., Chemical Engineering, Massachusetts Institute of
Technology

Twenty-four years. Radiological assessments of normal
and abnormal operations of nuclear facilities.
Emphasis on dose calculations and resulting health
effects.

Coordinated and reviewed radiological sections for
Chapters 3 and 4 and Appendix H. Contributed to
preparation of Appendixes F and 1.

Michael Septoff

NUS Corporation

M.S., Meteorology/Oceanography, New York University
B.S., Meteorology, City College of New York

Meteorology/air quality, impact assessments, health and
risk assessments, permitting related to EPA
requirements and state and federal agencies.

Task Leader for preparation of air sections in

Chapters 3 and 4, and Appendixes F and G.
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NME John O. Shipman—

AFFILIATION NOS Corporation

EDUCATION A.B., English Literature, Georgetown University

EXPERIENCE Twenty years. Technical publications; editing/writing/
TECHNICAL SPECIALTY management; multidiscipline documents; environmental

documents ; NEPA documents. Publications quality
control.

EIS RESPONSIBILITY Edited EIS. Prepared Table of Contents, List OE

Preparers , Distribution List, Glossary, and Index.

% Sonce A. Silvernale

AFFILIATION NUS Corporation

EDUCATION M.S., Oregon State University
B.S., Arizona State University

EXPERIENCE Eleven years. Soil mapping and interpretations for
TECHNICAL SPECIALTY agricultural and engineering applications . Experience

with siting studies for nuclear powerplants , nuclear
waste repositories, coal mines, oil shale, and hard
rock mining.

EIS RESPONSIBILITY Prepared section describing characteristics of
existing low-level radioactive waste sites at SRP for
Appendix B.

M Dennis M. Smith

AFFILIATIoN NOS Corporation

EDUCATION B.S., Environmental Health, Colorado State University

EXPERIENCE Ten years of industrial environmental health experi-
TECHNICAL SPECIALTY ence. Environmental chemical hazard assessment;

contaminant fate and transport analysis ; public,
environmental , and occupational health risk assessment
and risk management.
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EIS RESPONSIBILITY Wrote Appendix I; directed the preparation of sections
of Chapter 4; provided technical support of. various
other sections.



NE

AFFILIATION

EDUCATION

EXPERIENCE
TECHNICAL SPECIALTY

EIS RESPONSIBILITY

N~

AFFILIATION

EDUCATION

EXPERIENCE
TECHNICAL SPECIALTY

EIS RESPONSIBILITY

NAME

AFFILIATION

EDUCATION

EXPERIENCE
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Stephen L. Sperry

NUS Corporation

B.L.A., Landscape
M.L.A., Landscape

architecture, Syracuse University
architecture, Harvard University

Fifteen years. Environmental planning, remote
sensing, Geographic Information Systems (GIS)

applications.

Technical input for Chapter 4.

Seshagiri Rao Tanunara

NUS Corporation

M.S., Chemical and Environmental Engineering,

University of Maryland

Thirteen years. Environmental engineering consul ting,

evaluations and analyses with respect to air, water,
and radiological impacts; thermal performance analyses.

Prepared portions of Appendixes E, F, G, and 1, and
sections of Chapters 2 and 4.

Jerry Tkac

NUS Corporation

Towson State University
Frederick Conununity College

Eighteen years . Engineering design and drafting; site
planning and land development, storm water management,
piping systems , highways, collection basins, building

and equipment locations.

Prepared site maps for
Chapter 2 and Appendix B.

was te site descriptions in
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Alan L. Toblin

NUS Corporation

M.S., Chemical Engineering, University of Maryland
B.E., Chemical Engineering, The Cooper Union

Fifteen years . Hydrologic transport analyses.

Prepared portions of Appendix F and Section 4.1.
Performed technical review of portions of Section 4.2
and Appendixes F, G, and 1.

William D. Trimbath

NUS Corporation

Ph.D. candidate, Civil Engineering,
Pittsburgh
M.S., Civil Engineering, Hydrology and

Control, University of Pittsburgh
B.S., Civil Engineering, West Virginia University

University of

Water Pollution

Thirteen years. Registered Professional Engineer,
Pennsylvania and North Dakota, civil engineering,
hazardous wastes, hydrologic geotechnical investi-

gations and designs, feasibility studies.

Assisted in preparation of Chapters 2 and 4,

participated in writing portions of Appendixes B
through J.

Richard L. Van Tassel

NUS Corporation

Ph.D., Civil Engineering, Carnegie Mellon University
M.S., Civil Engineering, Carnegie Institute of
Technology
B.E., Civil Engineering, Youngstown University

Twenty-two years. Civil engineering, evaluation of
site conditions, proposed remedial actions and
construction.

Prepared sections of Chapters 2 and 4.
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NANE Robert H. Wertb

AFFILIATION NUS Corporation

EDUCATION B.A. , Physics, Gordon College

EXPERIENCE Eleven years. Environmental impact studies, sound
TECHNICAL SPECIALTY level studies, noise impact assessments, air quality

analysis , permitting.

EIS RESPONSIBILITY Prepared noise impacts sections in Chapter 4.

NAME Patricia L. Wherley

AFFILIATION NUS Corporation

EDUCATION B.A., Geography, The George Washington University

EXPERIENCE Fifteen years. Environmental impact studies, demo-
TECHNICAL SPECIALTY graphics, land use and socioeconomic studies, regula-

tory analyses, public participation programs.

EIS RESPONSIBILITY Performed technical reviews of geography, archae-
ological, historical, and socioeconomic sections of
Chapters 3 and 4 and Appendix G.

N= Philip C. Whitney

AFFILIATION NUS Corporation

EDUCATION B.S., Civil Engineering, University of Maine

EXPERIENCE Thirty-eight years. Construction supervision, civil/
TECHNICAL SPECIALTY structural design and engineering of thermal, hydro-

electric, and nuclear power, HV and EHV transmission,
paper mills, and other heavy industry. Site and
environmental studies, investigationa, and aaaesaments.

EIS RESPONSIBILITY Prepared portions of Appendix E.
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James C. Williamson

NUS Corporation

B.S., Fisheries and Wildlife Biology, Michigan State

University

Fifteen years. Waste treatment Ipollution control

research, analytical laboratory, wastewater/solid
was te facilities plans, land disposal feasibility

studies, environmental monitoring, NEPA documental ion,
siting studies, guidance documents, remedial action
plans , impact assessment, mitigation, project

management.

Work Element Manager. Prepared portions of Chapters
2, 3, and 4, Appendixes A, D, E, and G. Assisted in
overall coordination and

William E. Wisenbaker

management of EIS.

Us. Department of Energy, Savannah River Operations

Office

M.B.A., Management, Georgia State University
B.S., Chemistry, University of Georgia

Twenty years. Air quality measurements, ecology, envi-
ronmental impact assessment, compliance with regu-
lations , environmental monitoring.

Principal reviewer of EIS for DOE, Savannah River
Operations Office

Carl R. Yates

NUS Corporation

M.S., Biology, West Virginia University
B.S., Biology, University of Pittsburgh at Johnstown

Four years. Radiological environmental monitoring pro-
grams , sample collection audits, land-use surveys ,
radiochemistry, aquatic ecology.

Prepared descriptive radiological sections for
Chapter 3.
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AFFILIATION

EDUCATION

EXPERIENCE
TECHNICAL SPECIALTY

EIS RESPONSIBILITY

Joseph G. Yeasted

NUS Corporation

Ph.D., Civil Engineering, Massachusetts Institute of
Technology
M.S., Civil Engineering, Carnegie Mellon University
B.S., Civil Engineering, Carnegie Mellon University
B.A., Mathematics, St. Vincent College

Fifteen years. Registered professional engineer in
Pennsylvania; water resources management, planning,
hydrology, hydraulics, fluid mechanics, and
mathematical modeling of natural water systems;

water–quality studies, hazardous and utility waste
management, groundwater and remedial investigation,
feasibility studies.

As a Work Element Manager, supervised preparation of
portions of Chapters 2, 3, and 4; and Appendixes B, F,
G, H, and I.

NAME Gregory L. Zimmerman

AFFILIATION NUS Corporation

EDUCAT 10N B.S., Environmental Engineering, The Pennsylvania

State University

EXPERIENCE Nine years . Data validation, contaminant transport
TECHNICAL SPECIALTY modeling, material safety data sheet preparation,

evaluation of technical feasibility and economics of
various methods of treating leachate, contaminated
groundwater, and other waste streams.

EIS RESPONSIBILITY Prepared cumulative effects sections for onsite

groundwater and for onsite and offsite facilities in
Chapter 4; helped prepare health effects tables for
Appendix I and sections on the new disposal facilities
for Chapter 4.
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LIST OF Preparers

Area of Responsibility

Sections Appendix

NAME S123456

C. L. Anthony
D. L. Bonk
B. H. Bradford
P. N. Brandt
R. M. Burd
J. A. Cudworth
J. A. Davis
R. J. Dever
R. S. Diamond
J. A. DiMarzio
D. K. Dougherty
K. A. Eckerstrom
Y. H. Faraz
P. H. Feldhausen
D. W. Freeman
S. J. Garvick
M. I. Goldmanb’c
J. H. Ho
R. Huang
A. E. Hubbard
J. R. Jansend
G. J. Jellick
M. A. Jennison
J. G. Maltese
B. C. Marcyb’c
R. S. Markwell
D. C. Navecky ‘
O. B. Nugent
R. S. Nugent
J. F. O’Brien
J. L. Oliver
J. M. Patarcity
W. L. Poppe
A. Roffmanb
H. K. Roffman
I. J. Samecb
J. R. Schinner
R. L. Schlegel
M. Septoff
J. O. Shipmane
S. A. Silvernale

xx
x x
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LIST OF PREPARERS”

Area of Responsibility

Sections Appendix

NAME S123L56 ABC DEFGHI JKL

D. M. Smith x x
S. L. Sperry x
S. R. Tanunara x x xxx x

J. Tkac x x
A. L. Toblin x xx x
W. D. Trimbath x x xx x x x x xxx
R. L. Van Tassel x x
R. H. Werth x
P. L. Wherley xx x
P. C. Whitney x
J. C. Williamson xxx x xx x x
W. E. Wisenbakerd Xxxxx xxx Xxxxxx xxx xx
C. R. Yates x
J. G. Yeasted xxx x Xxxx
G. L. Zinunerman x x

‘This final environmental impact statement was reviewed and approved in accord-
ance with DOE Order 5440.lC, Implementation of the National Environmental
Policy Act.
‘Primary Reviewer of Draft EIS for NUS Corporation.
‘Primary Reviewer of Final EIS for NUS Corporation.
‘Primary Reviewer for DOE Savannah River Operations Office.
‘Technical Editor.
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DISTRIBUTION LIST FOR FINAL ENVIRONMENTAL IMPACT STATEMENT

UNITED STATES CONGRESS

United States Senate

Honorable Strom Thurmond

Honorable Ernest F. Hollings

Honorable James A. McClure
Ranking Minority Member
Committee on Energy and Natural

Resources

Mr. Proctor Jones
Staff Director
Subcommittee on Energy and Water

Deve 10pment

Committee on Appropriations

Mr. Peter D. Prowitt

Staff Director
Committee on Environment and Public

Works

Honorable Robert T. Stafford
Ranking Minority Member
Committee on Environment and

Public Works

Mr. Arnold L. Punaro
Staff Director
Comittee on Armed Services

Honorable John Warner
Ranking Minority Member
Committee on Armed Services

Honorable John H. Glenn, Jr.
Chairman, Commit tee on Governments:

Affairs

Mr. Robert F. Bott
Professional Staff Member
Subcommittee on Strategic Forces

and Nuclear Deterrence
Committee on Armed Services

Honorable

Honorable

Honorable
Chairman,

Natural

Honorable
Chairman,

Honorable
Chairman.

Sam Nunn

Wyche Fowler, Jr.

J. Bennett Johnston
Committee on Energy and
Resources

John C. Stennis
Conunittee on Appropriations

Quentin N. Burdick
Committee on Environment

and Public Works

Honorab 1e Sam Nunn
Chairman, Connnittee on Armed Services

Honorable Mark O. Hatfield
Ranking Minority Member
Committee on Appropriations

Honorable J. Bennett Johnston
Chairman, Subcommittee on Energy

and Water Development
Committee on Appropriations

Honorable Mark O. Hatfield
Ranking Minority Member
Subcommittee on Energy and Water

Development
Conunittee on Appropriations

Honorable William V. Roth, Jr.
Ranking Minority Member
Conunittee on Governmental Affairs

Honorable J. James Exon
Chairman, Subcommittee on Strategic

Forces and Nuclear Deterrence
Committee on Armed Services
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Honorable Strom Thurmond
Ranking Minority Member
Subconnnittee on Strategic Forces

and Nuclear Deterrence
Committee on Armed Services

United States House of Representatives

Honorable Butler Derrick

Honorable Floyd D. Spence

Honorable Les Aspin
Chairman, Connnittee on Armed Services

Honorable Norman Lent
Ranking Minority Member

Committee on Energy and Connnerce

Honorable John D. Dingell
Chairman, Committee on Energy and

Conunerce

Honorable Philip R. Sharp
Chairman, Subcomrnittee on Energy

and Power
Committee on Energy and Commerce

Honorable Samuel Stratton
Chairman, Subcommittee on Procurement

and Military Nuclear Systerns
Conunittee on Armed Services

Honorable John D. Dingell
Chairman, Subcommittee on Oversight

and Investigations
Committee on Energy and Commerce

Honorable Carlos J. Moorhead
Ranking Minority Member
Subcommittee on Energy and Power
Connnitteeon Energy and Commerce

Honorable Norman Lent
Ranking Minority Member
Subcommittee on Oversight and

Investigations
Conunittee on Energy and Commerce

Honorable William F. Clinger, Jr.
Ranking Minority Member

Subcommittee on Environment, Energy
and Natural Resources

Committee on Government Operations

Honorable Lindsay Thomas

Honorable Doug Barnard

Honorable Arthur Ravenel , Jr.

Honorable William L. Dickinson
Ranking Minority Men!ber
Comittee on Armed Services

Honorable Jamie Whitten
Chairman, Committee on Appropriations

Honorable Silvio Conte
Ranking Minority Member
Committee on Appropriations

Honorable Tom Bevill
Chairman, Subcommittee on Energy and

Water Development
Comittee on Appropriations

Honorable John Myers
Ranking Minority Member
Subcommittee on Energy and Water

Development
Committee on Appropriations

Honorable Robert Badham
Ranking Minority Member
Subcommittee on Procurement and

Military Nuclear Systems
Connnittee on Armed Services

Mr. Hunter Spillan
Staff Assistant
Subconunittee on Energy and Water

Development
Committee on Appropriations

Honorable Jack Brooks
Chairman, Comittee on Government

Operations
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Mr. Robert E. Schafer
professional Staff Member
Subcommittee on Procurement and

Military Nuclear Systems
Committee on Armed Services

Director
Heritage Conservation and Recreation

Service
Department of the Interior

Department of Commerce
Office of Environmental Affairs

Department of Labor
Occupational Safety and Health

Administration

Ms. Melanie A. Miller

Vogtle Licensing Project Manager
Office of Nuclear Reactor Regulation
Nuclear Regulatory Commission

Mr. John C. Villforth, Director
National Center for Devices

and Radiological Health
Department of Health and Human

Services

U.S. Arms Control and Disarmament
Agency

Department of State
ATTN : Director
Office of Environmental Affairs

Mr. Carl Schafer
Director of Environmental Policy
Department of Defense Headquarters

Mr. Christopher S. Herndobler
United States General Accounting

Office--

Mr. Vartkes Bronssalian
Senior Desk Officer
Office of Management and Budget

Honorable Mike Synar
Chairman, Subconunittee on Environment,

Energy and Natural Resources
Committee on Government Operations

Honorable Frank Horton
Ranking Minority Member
Committee on Government Operations

FEDERAL AGENCIES

Mr. Hugh L. ‘Thompson, Jr. , Director

Office of Nucle~r Material
Safety and Safeguards

Nuclear Regulatory Conunission

Department of Justice
Land and Natural Resources Division

Forest Service
Office of the Chief
Department of Agriculture

Office of Radiation Programs
Environmental Protection Agency

Ms. Barbara Gittleman, Budget Examiner
Office of Management and Budget

Advisory Council on Historic
Preservation

Dr. Frank Press, President
National Academy of Sciences

Mr . Jim Reiaa
Environmental Studies and

Toxicology
National Academy of Sciences

Department of the Interior
ATTN : Director
Environmental Project Review

Mr. Richard E. Sanderson, Director
Office of Federal Activities
Environmental Protection Agency

Ms . Dinah Bear, General Counsel
Council on Environmental Quality
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Regional Offices of Federal Agent

Mr. Sheppard Moore
Environmental Protection Agency
Region IV

Mr. Arthur G. Linton
Federal Activities Coordinator
Enforcement Division
Environmental Protection Agency
Region IV

Mr. Frank Reed, Director
Office of Congressional and

External Affairs
Environmental Protection Agency
Region IV

Mr. Steve Gilbert

Fish and Wildlife Service
Department of the Interior

Colonel Stanley Genega
Savannah District
U.S. Army Corps of Engineers

Regional Director
National Park Service
Department of the Interior

Mr. James W. Pulliam, Jr.
Regional Director (AE)
Office of the Environment

U.S. Fish and Wildlife Service
Department of the Interior

Mr. Clarence Ham
Charleston District
U.S. Army Corps of Engineers

Mr. John E. Alcock
Regional Forester
Southern Regional Office
U.S. Department of Agriculture
Forest Service

Mr. William Abercrombie
State Conservationist
Soil Conservation Service
U.S. Department of Agriculture

&

Mr. Ken Clark
Public Affairs Officer
Nuclear Regulatory Conunission

Mr. Frank Redmon, Chief
Environmental Assessment Branch
Office of Policy and Management
Environmental Protection Agency
Region IV

Mr. Roger L. Banks
Field Supervisor
Division of Ecological Services
Fish and Wildlife Service
U.S. Department of the Interior

Dr. Gerald Miller
Environmental Protection Agency
Region IV

Lt. Colonel Stewart Bornhoft
Charleston District
U.S. Army Corps of Engineers

Mr. Warren T. Parker
Field Office Supervisor
Endangered Species Office
Fish and Wildlife Service
Department of the Interior

Mr. Charles Oravetz, Chief
Protected Species Management Branch
Southeast Regional Office
National Marine Fisheries Service
U.S. Department of Commerce

Brigadier General C . E. Edgar, III
Divisi’on Engineer
South Atlantic Division
U.S. Army Corps of Engineers

Mr. Lee A. DeHihns
Region IV Acting Administrator
Environmental Protection Agency

Mr. Rod Cherry, District Chief
Water Resources Division
U.S. Geological Survey
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Dr. David E. Clapp
Office of the Director

\

Center for Environmental Health

Centers for Disease Control
Department of Health and Human

Services
\
\

Department of EnerFy Offices

\
Mr,.Joe LaGrone, Manager
Oak Ridge Operations Office
U.S. Department of Energy

Mr. R. G. Romatowski, Manager
Albuquerque Operations Office
U.S. Department of Energy

Ms. Wanda P. Rachels, Director
Atlanta Support Office
Savannah River Operationa Office
U.S. Department of Energy

Mr. Leo E. Little, Area Manager
Grand Junction Project Office

U.S Department of Energy

Mr. N. C. Aauilina. ManaEer
Nevada Oper~tions Office-
U.S. Department of Energy

Mr. W. H. Hannum, Director
West Valley Project Office
Idaho Operations Office
U.S. Department of Energy

Mr. J. Phil Hamric
Assistant Manager, Nuclear
Idaho Operations Office
U.S. Department of Energy

Mr. Virgil Trite
Office of Defense Waste and

Transportation Management
U.S. Department of Energy

Ms. Debbie Bergquist

Office of Chief Counsel
Idaho Operations Office
U.S. Department of Energy

Mr. Robert M. Carosino
Office of Chief Counsel
Richland Operations Office

U.S. Department of Energy

Programs

Ms . Jo Ann Elferink, Manager
San Francisco Operations Office
U.S. Department of Energy

Mr. Donald Ofte, Manager
Idaho Operations Off ice
U.S. Department of Energy

Mr. Stanley R. Sulak
Executive Director
Office of Inspector General
U.S. Department of Energy

Mr. Hilary Rauch, Manager
Chicago Operations Office
U.S. Department of Energy

Mr. M. J. Lawrence, Manager
Richland Operations Office
U.S. Department of Energy

Office of Assistant Inspector General
for Inspections

U.S. Department of Energy

Mr. Karl E. Goodwin
Chief, Reactor Branch
Nuclear Materials Production Division
U.S. Department of Energy

Mr. Peter J. Dirkmaat
Radiological Safety Branch
Operational Safety Division
Idaho Operations Office
U.S. Department of Energy

Mr. K. R. Absher, Chief
Reactor Operations Branch
Defense Production Operations
Richland Operations Office
U.S. Department of Energy

Ms. Liz Bracken
Richland Operations Office
U.S. Department of Energy
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National Laboratories

Dr. Richard Adams
Energy Systems Department
Battelle-Pacific Northwest

Laboratory

Mr. Enunett B. Moore, Jr.
Office of Technology, Planning

and Analysis
Environmental and Safety Risk

Management
Battelle-Pacific Northwest

Laboratory

Mr. Tom Beas ley
Argonne National Laboratory

Mr. Thomas Row, Program Director
Nuclear Waste Program
Oak Ridge National Laboratory

Mr. Frank A. Guevara
Los Alamos National Laboratory

Mr. Harley Freeman
Battelle–Pacific Northwest

Laboratory

Mr. Larry E. Being
Waste Management Operations
Argonne National Laboratory

Dr. J. R. Naidu
Safety and Environmental

Protection Division
Brookhaven National Laboratory

Other Countries

Ms . Shirley Gydesen
Technical Information
Hanford Technical Library
Battelle–Pacific Northwest

Laboratory
)

Mr. Tim E. Myrick
Radioactive Waste Management
Operations Division
Oak Ridge National Laboratory

/
Dr. R. M. Reed
Oak Ridge National Laboratory ~

Mr. Andrew P. Hull
Safety and Environmental

Protection Division
Brookhaven National Laboratory

Mr. D. W. Lee
Oak Ridge National Laboratory

Technical Information
Battelle-Pacific Northwest

Laboratory
ATTN : Fran Stanley

Ms. Joan Walsh
Document Library
Knolls Atomic Power

Mr. C. M. Seabourn
Los Alamos National

Laboratory

Laboratory

Librarian Dr. Gheorghe T. Vasaru
Australian Atomic Energy Commission State Conunittee for Nuclear Energy

Institute of Isotopic and Molecular
Technology

Romania
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STATE OF SOUTH CAROLINA

Honorable Carroll
Governor of South

A. Campbell, Jr.
Carolina

Honorable Nick Theodore
Lieutenant Governor of South Carolina

Honorable T. Travis Medlock

Attorney General

Mr. Bill Newberry
Low-Leve 1 Was te Compact
Office of Executive Policy and

Programs
Office of the Governor

Mr. Danny Cromer
Grant Services
Office of the Governor

State Legislators

Honorable Thomas L. Moore
South Carolina Senate

Honorable Ryan Shealy
South Carolina Senate

Honorable Larry E. Gentry
South Carolina House of

Representatives

Honorable Thomas E. Huff

South Carol ina House of
Representatives

Honorable William H. Jones
South Carolina House of

Representatives

Honorable Harriet H. Keyserling

South Carolina House of
Representatives

Conunittee on Energy

Honorable Charles Sharpe

South Carolina House of
Representatives

Mr. Warren Tompkins
Chief of Staff
Office of the Governor

Dr. Harry Miley
Executive Assistant
Office of the Governor

Ombudsman Off ice
State Clearinghouse
Office of the Governor

Mr. Tucker Eskew
Press Secretary
Office of the Governor

Honorable Nikki G. Setzler
South Carolina Senate

Honorable Addison Joe Wilson
South Carolina Senate

Honorable Timothy F. Rogers

South Carolina House of
Representatives

Honorable Irene K. Rudnick
South Carolina House of

Representatives

Honorable D. M. McEachin, Jr.
South Carolina House of

Representatives

Honorable Joseph B. Wilder
South Carolina House of

Representatives

Honorable John C. Lindsay, Member

South Carolina Joint Legislative
Conunittee on Energy
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Honorable Milford D. Burris, Member
South Carolina Joint Legislative

Committee on Energy

Honorable Thomas E. Garrison, Member
South Carolina Joint Legislative

Committee on Energy

Honorable Thomas W. Edwards, Jr. ,
Chairman

South Carolina Joint Legislative
Committee on Energy

Honorable Harvey S. Peeler, Jr. ,
Member

South Carolina Joint Legislative
Committee on Energy

State Agencies

Mr. H. G. Shealy, Chief
Bureau of Radiological Health
South Carolina Department of Health

and Environmental Control

Mr. O. E. Pearson, Chief
Bureau of Air Quality Control
South Carolina Department of Health

and Environmental Control

Mr. Jack Smith, Attorney
South Carolina Coastal Council

Mr. James A. Joy, III, Chief
Bureau of Water Pollution Control
South Carolina Department of Health

and Environmental Control

Mr. Paul S. League
Legal Counsel
Water Resources Commission

Mr. Michael D. Jarrett, Connnissioner
South Carolina Department of Health

and Environmental Contro1

Mr. William Harry Busbee
South Carolina Department of

Agriculture

Honorable William N. Cork, Member

South Carolina Joint Legislative
Committee on Energy

Honorable Luther L. Taylor, Jr. ,
Member

South Carolina Joint Legislative
Committee on Energy

Honorable Phil P. Leventis, Member
South Carolina Joint Legislative

Committee on Energy

Administrative Assistant
South Carolina Joint Legislative

Committee on Energy

Mr. R. Lewis Shaw
Deputy Conunissioner
Environmental Quality Control
South Carolina Department of Health

and Environmental Control

Mr. R. K. Cauthen
District Director
Lower Savannah District Office
South Carolina Department of Health

and Environmental Control

Mr. R. E. Malpass, Chief
Bureau of Water Supply and Special

Programs
South Carolina Department of Health

and Environmental Control

Mr. Alfred H. Vang
Executive Director
Water Resources Commission

Dr. H. Wayne Beam
Executive Director
South Carolina Coastal Council

Mr. J. Mac Holladay, Director
South Carolina State Development

Board
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Mr. Mac Smurthwaite
Associate Director
National Business Development
South Carolina State Development

Board

Dr. Fred Carter
Executive Assistant

Office of Executive Policy and
Programs

Finance and Grants Management
Division

Mr. N. M. Hurley, Chief

Bureau of Environmental Quality
Control Labs

South Carolina Department of Health
and Environmental Control

Local Officials

Honorable J. W. Wall, Jr. , Chairman
Allendale County Council

Honorable Robert O. Collins, Chairman
Barnwell County Council

Honorable Rodman Lemon
Mayor of Barnwe 11

Honorable E. T. Moore
Mayor of Snelling

Honorable H. Odell Weeka
Mayor of Aiken

Honorable Henry C. Chambera
Mayor of Beaufort

Honorable Thomas Greene
Mayor of North Augusta

Local Agencies

Mr. Roland Windham, City Manager
City of Aiken

Mr. Eric P. Thompson, Executive
Director

Lower Savannah Council of Governments

Mr. Harts ill W. Truesdale, Chief
Bureau of Solid and ffazardous Waste

Management
South Carolina Department of Health

and Environmental Control

Mr. James Waddell, Jr. , Chairman
South Carolina Coastal Council

Dr. James A. Tinunerman, Jr.
Executive Director
South Carolina Wildlife and Marine

Resources Department

Honorable Hoyt Dunseith
Mayor of Jackson

Honorable Eugene B. Fickl ing
Mayor of Blackville

Honorable William Holmes
Mayor of Allendale

Honorable Carrel H. Warner, Chairman
Aiken County Council

Honorable Thomas B. Brady
Mayor of Willis ton

Chairman
Jackaon Town Council

Honorable Randy W. Shaw
Mayor of New Ellenton

Mr. W. Scott Barnes
County Administrator
Aiken County

City Administrator
City of North Augusta
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Mr. James A. Moore
Greater Aiken Chamber of Commerce

Director
Low Country Council of Governments

Mr. Bobby R. Mauney
Aiken County Civil Defense

Mr. Edward E. Duryea
General Manager
Beaufort-Jasper County Water

Authority

Honorable Joe Frank Harris
Governor of Georgia

State Legislators

Honorable Thomas F. Allgood
Georgia Senate

Honorable Frank A. Albert
Georgia Senate

Mr. Drew Wilder
Barnwell Chamber of Conunerce

Director
Aiken County Planning Commission

Mr. Dan Lee, President
Chamber of Commerce of Greater

North Augusta

Dr. Robert Alexander, President
Greater Aiken Chamber of Commerce

Honorable Jack Connell
Georgia House of Representatives

STATE OF GEORGIA

Honorable George M. Brown
Georgia House of Representatives

Honorable Charles W. Walker
Georgia House of Representatives

Honorable Charles Thomas
Georgia House of Representatives

State Agencies

Mr. J. L. Ledbetter, Director
Georgia Environmental Protection

Division

Georgia Department of Natural
Resources

Ms. Barbara Morgan
Press Secretary
Office of the Governor

Honorable Sam P. McGill
Georgia Senate

Honorable Mike Padgett
Georgia House of Representatives

Honorable Dick Ransom
Georgia Ho,~seof Representatives

Honorable Donald E. Cheeks
Georgia House of Representatives

Honorable William S. Jackson
Georgia House of Representatives

Mr. J. L. Setser, Chief
Program Coordination Branch
Environmental Radiation Programs
Environmental Protection Division
Georgia Department of Natural

Resources
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Mr. Jim Hardeman
Environmental Radiation Programs
Environmental Protection DivisiOn
Georgia Department of Natural

Resources

Mr. C. H. Badger, Administrator
Georgia State Clearinghouse
Office of Planning and Budget

Mr. Charles Griffen, Director
Port Planning and Harbor Development
Georgia Port Authority

Mr. Leon Kirkland
Game and Fish Division
Georgia Department of Natural

Resources

Local Officials

Chairman
Chatham County Commission

Honorable George L. DeLoach
Mayor of Waynesboro

Chairman
Burke County Commissioners

Local Agencies

Director

CeIIt ral Savannah River Area Planning
and Development Commission

Director

Columbia County Planning and
Zoning Commission

Director
Augusta-Richmond County Planning

Commission

Mr. Fred Lehman, Program Manager
Surface Water Supply
Georgia Department of Natural

Resources

Public Information Officer
Georgia State Department of Defense
Civil Defense Division

Mr. Peter Malphurs

State Environmental and Location
Engineer

Department of Transportation

ffonorable Charles A. Devaney
Mayor of Augusta

President
Augusta City Council

Honorable John P. Rousakis
Mayor of Savannah

Mr. Ken Matthews
Savannah Area Chamber of Commerce

County Administrator
Burke County

County Adminiatrator
Richmond County

Mr. Bob Stuntz
Chamber of Commerce of Greater Augusta

Mr. Charles H. Bellman County Extension Agent
Executive Vice President Richmond County Extension Service
Chamber of Commerce of Greater Augusta
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ENVIRO~ENTAL GROUPS

National

The Nature Conservancy

National Audubon Society

Environmental Defense Fund

Environmental Policy Institute

National Wildlife Federation

Defenders of Wildlife

South Carolina

Dr. Judith E. Gordon
Nuclear Coordinator
South Carolina Chapter
Sierra Club

Ms. Frances Close Hart
Board Chairperson
Energy Research Foundation

Ms. Betty Spence
The South Carolina Wildlife

Federation

Ms. Janet T. Orselli
Research Consultant
Radiation Awareness

Mr. Terrence Larimar
National Audubon Society

Mr. Michael Gooding
GROW

Sierra Club Foundation

Sierra Club

League of Women Voters of the
United States

Natural Resources Defense Council ,
Inc.

Mr. B. A. Bursey
Federation for Progress

The Audubon Society

Palmetto Alliance

Piedmont Organic Movement

Dr. Mary T. Kelly, President
League of Women Voters of

S~uth Carolina

Ms. Pony Holden
National Audubon

Ms. Ruth Thomas,

Society

President
Environmentalists , Inc.

Dr. Zoe Tsagos
League of Women Voters of Northern

Beaufort County

Mr. Brett Bursey
GROW

Georgia

Miss Geraldine LeMay Ms . Virginia Brown

League of Women Voters of Georgia League of Women Voters of Georgia

Mr. Jeff Bridgers , Coordinator Mr. G. Robert Kerr

Citizens For Clean Air The Georgia Conservancy
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MS. J. Y. Shorthouse
Georgians Against Nuclear Energy

MS. Rebecca R. Shortland, Editor
Georgia Water Line

The Georgia Conservancy

Mr. Dan Siler, III
Georgians Against Nuclear Energy

Mr. Peter L. Patrick
Athens Progressive Resource Center

Other States

Dr. Ruth Patrick
Division of Limnology and E,colOgy
Academy of Natural Sciences of

Philadelphia

Ms . Liz Paul
Groundwater Alliance

Mr. Alexander Sprunt, IV
Research Director
National Audubon Society

Mr. Randy Tate1
Athens Progressive Resource Center

Mr. Hans Neuhauser
Coastal Director
The Georgia Conservancy

Mr. Ken Hinman

Ogeechee Audubon Society

Mr. Neil Dulohery, Vice Chairman
Students for Environmental Awareness

Ms. Annette Cbmielewski

Environmental Defense Fund

Mr. Robert R. Grant, Jr.

Section Leader
Division of Environmental Research
Academy of Natural Sciences of

Philadelphia

Mr. Larry Caldwell, Vice President
Hanford Oversight Connnittee

READING ROOMS ANC LIBRARIES

Department of Energy

Library
Department of Energy
Germantown, MD

Freedom of Information Reading Room
U.S. Department of Energy
Forrestal Building
Washington, DC

Public Reading Room
Albuquerque Operations Office
National Atomic Musem
Albuquerque, NM

Public Reading Room
Richland Operationa Office
Richland, WA

Public Reading Room
Idaho Operations Office
Idaho Falls, ID

Public Reading Room
Nevada Operations Office

Las Vegas, NV

Public Reading Room
Oak Ridge Operations Office
Federal Building
Oak Ridge, TN

Freedom of Information Public
Document Room

University of South Carolina at Aiken
Gregg-Graniteville Library
Aiken, SC
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Public Reading Room
Energy Resources Center
San Francisco Operations Office
Oakland, CA

South Carolina

Richland County

Columbia, SC

Beaufort County

Beaufort, SC

Public Library

Library

Greenville County Library
Greenville, SC

Spartanburg County Library
Spartanburg, SC

Mrs. Rhea Hebert, Librarian
Nancy Carson Public Library
North Augusta, SC

Allendale-Hampton-Jas per Regional
Library

Allendale, SC

Mrs. Betsy Ristroph, Librarian
Aiken County Public Library
Aiken, SC

Georgia

Mr. A. Ray Rowland, Librarian
Reese Library
Augusta College
Augusta, GA

Screven-Jenkins Regional Library
Sylvania, GA

Atlanta Public Library
Atlanta, GA

Warren C. Gibbs Memorial Library
Evans, GA

Statesboro Regional Library
Statesboro, GA

Public Reading Room
Chicago Operations Office
Argonne , IL

Mrs. Frankie H. Cubbedge, Librarian
Gregg-Grani teville Library
University of South Carolina at Aiken
Aiken, SC

Mrs . Sandra Hummel , Librarian
Barnwell County Public Library
Barnwell , SC

Charleston County
Charleston, SC

Orangeburg County
Orangeburg, SC

Library

Free Library

Mrs. Carol Bowling
Aiken-Bamberg–Barnwe ll-Edgefield

Regional Library
Aiken, SC

South Carolina State Library
Columbia, SC

Miss Wanda J. Calhoun, Director
Augusta – Richmond County Public

Library
Augusta, GA

Chatham-Ef fingham-Liberty
Regional Library

Savannah, GA

Burke County Library

Waynesboro, GA

Washington Memorial Library
Macon, GA

DL-14



INDIVIDUALS AND ORGANIZATIONS

South CaroLina

Ms. Susan R. Graber

Mr. Ted Harris

Mr. Mark Paley

Sister Ellen Robertson

Colonel Charles Stockel L

Ms.

Mr.

Dr.

Mr.

Mr.

Mr.

Mr.

Mr.

Ms.

Dr.

Mr.

Ms.

Mr.

Mr.

Ms.

Mr.

Mr.

Mr.

Ms.

Evelyn J. Bush

J. S. McMillan

F. John Vernberg

Joab M. Dowling

James S. Chandler, Jr.

Donald J. Colquhoun

John S. Wilson

R. 1. Newman

Dorcas J. Elledge

Charles E. Feigley

Richard L. Shealy

Susan L. Gawarecki

T. M. King

Thomas Mack

Evelyn T. Couch

John Maderz

Roger D. Wensil

Henry J. McMaster

Juanita K. Keisler

Dr. W. P. Bebbington

Ms. Mary Lou Seymour

Mr. Arthur H. Dexter

Dr. S. J. Rosansky

Mr. Michael Ryan

Ms . Karen L. Arrington

Dr. Carl D. Schulz

Ms. Stephanie Sanzone

Mr. Rick Myers

Dr. Geoffrey I. Scott

Dr. William D. Anderson, Jr.

Ms. Beatrice D. Jones

Mr. Paul F. Highberger

Envirodyne Engineers, Inc.

Ms. Diane Mahoney

Mr. Frank S. Watters

Mr. Richard Dickison

Mr. Charles R. Holmes

Dr. Richard Hegg

Mr. Ralph F. Cullinan

Ms. Liza Morris

Ms. Jenny Tansil

Ms. Barbara Gerth

Mr. Edwin L. Barnhart
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Mr. Dick Scott

Mr. Stuart M. Andrews , Jr.

Mr. G. D. Crowe

Ms. Frieda Carter

Georgia

Mrs. F. Levering Neely

Mr. Phil McCall

Dr. Deborah A Kearney

Ms. Barbara W. Wise

Mr. Robert J. Buschbacher

Mr. John C. Snedeker

Mr. Donald Webster

Mr. Ira Davis

Mr. Sumner C. Rosenberg

Ms. Amy G. Darden

Ms. Judy L. Rodgers

Mr. Todd Clay

Environmental Information Manager
Georgia Power Company

Mr. Bob Woodall

Dr. Edmund D. Boothe

Mr. Alan S. Ortiz

Mr. Donald S. Delikat

Mr. Dan Yost

Ms. Catherine Roulo

Mr. M. E. Clinton

Ms. Carol S. Thorup

Mr. Robert W. Folsom

Mr. Mark A. Petermann

Mr. James N. Burleson

Mr. B. L. Maulsby

Mr. Dwight H. Evans

Mr. Steve D. Ealy

Dr. S. David Stoney, Jr.

Mr. Terry Wallace

Ms . Dorethea Smith

Dr. Thomas Kozel

Ms. Carol E. Shipley

Mr. George Nelson

Mr. William F. Lawless

Mr. William H. Wheeler

Ms . Becky Kear

Dr. D. William Tedder

Ms. Amy D. Estelle

Ms . Geri Hopp

Ms. Ann Welch

Mr. Don Stanley

Mr. E. C. Brooks

Mr. David M. Yeh

Mr. James Pearson

Mr. Harvey Buckner
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Other States

\

Mr. E. F. Ruppe, Vice President
Petrochemicals Department, AED
E. 1. du Pent de Nemours and Company

\
Mr. Dan Warren

\
Ms. Kathryn Flowers

Mr.

Mr.

Mr.

Ms.

Mr.

Mr.

Ms.

Ms.

Mr.

Mr.

Mr.

Mr.

\
~b Civiak

F}ed Schmidt

Jim Beard

Evelyn Cosias

Jay Pride

Thomas H. Tank

Ann H. Hansen

Laura Christensen

J. R. Trabalka

John Schuman

Sam Schillaci

R. T. GOSS

Prof. Gene Majerowicz

Dr.

Ms.

Mr.

Mr.

Ms.

Mr.

Mr.

Mr.

Arthur Sutherland

Kathryn C. Bearden

J. H. Roecker

Craig T. Rightmire

Dorothy L. Sander

J. Brian Haworth

Robert L. Greyell

William A. Lochstet

.

Ms.

Mr.

Ms.

Ms.

Mr.

Ms.

Mr.

Mr.

Mr.

Mr.

Ms.

Mr.

Mr.

Ms.

Betty Desimone

J. Sanchez

Flo Butler

Debbie Rykaczewski

Fred Yost

Gwen Bjorkman

Don Wodrich

Paul Piciulo

Dewey E. Large

Don J. Wilkes

Marci Ryan

Larry Long

W. A. Laseter

Nelda Stanley

E. 1. du Pent de Nemours and Company
Petrochemicals Department , AED
ATTN : Document Custodian

Mr.

Mr.

Ms.

Dr.

Ms.

Mr.

Mr.

Mr.

Mr.
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Mary H. Savage

Larry W. Jones

Kathy R. Atchison

Erik A. Rehtlane

D. E. Wood

W. A. Mihalco

Mason Chipman



Ms.

Ms.

Dr.

Ms.

Mr.

Ms.

Mr.

Mr.

Mr.

Mr.

Mr.

Mr.

Judith L. Wheat

Janet MacNe i1

Bruno Loran

Traci Kunillopoolosa

Tim Poff

Wendy Brown

Charles Venuto

Raymond Rose

Mike Coony

Michael R. Harris

Bob Cochran

Peter D. Spawn

Mr. David Albright

Mr. G. F. Williamson

Mr. N. K.

Mr. Donald

Mr. Richar /
/

Ms. Jocely

Mr. Tim Cc
/

nd

I
41

chma 1

Coloff I
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GLOSSARY

absorbed dose

Energy transferred
measured in rads.

absorber

to matter when ionizing radiation passes through it;

Material, such as concrete and
ishes the intensity of ionizing

steel shielding, that absorbs and dimin-
radiation.

absorption

The process by which the number and energy of Particles Or phOtOns enter-
ing a body of matter are reduced by interaction with the matter.

acceptable daily intake (ADI)

The amount of toxicant intake (in milligrams per day) fOr a 70-kilOgram
person that is not expected to result in adverse effects after chronic

exposure. (See fractional ADI. )

acclimation

Physiological and behavioral adjustments of an organism to changes in its
immediate environment.

acclimatization

The acclimation or adaptation of a particular species over several gener-
ations to a marked change in the environment.

act ivat ion

The process of
trons, protons,

making a material radioactive by bombardment with neu-
or other nuclear particles.

activation products

Nuclei formed by the bombardment of material with neutrons , protons, or
other nuclear particles.

activity

A measure of the rate at which a material is emitting nuclear radiation,
usually given as the number of nuclear disintegrations per unit of time.
(See ~.)

adaptation

A change in structure Or habit of an organism that produces an adjustment
to the environment.
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ADI

See acceptable daily intake.

adsorption

The adhesion of a substance to the surface of a solid or solid particles .

Atomic Energy Commission (AEC)

A five-member commission established by the Atomic Energy Act of 1954 to
supervise the use of nuclear energy. The AEC was dissolved in 1975 and
its functions were transferred to the Nuclear Regulatory Commission (NRC)
and to the Energy Research and Development Administration (ERDA) , which
became the Department of Energy (DOE).

air quality

A measure of the levels of pollutants in the air.

air–quality standards

air

The prescribed level of pollutants in the outside air that cannot be
exceeded legally during a specified time in a specified area.

sampling

The collection and analysis of air samples for detection or measurement
of substances.

alpha (a) particle

A positively charged particle, consisting of two protons and tWo
neutrons, that is emitted during certain radioactive decay from the
nucleus of certain nuclides: it is the least penetrating of the three
common types of

ambient air

The surrounding
people, plants ,
ity to emission

anion

radiation (alpha, beta, and ganun~).

atmosphere, usually the outside air, as it exists around
and structures. (It is not the air in immediate proxim-
sources .)

A negatively charged ion. (See ~.)

aquatic biota

The sum total of living organisms of any designated aquatic area.

aquiclude

A saturated geologic unit that is incapable of transmitting significant
quantities of water under ordinary hydraulic gradients .
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aquifer

A saturated geologic unit that can transmit significant quantities of

water under ordinary hydraulic gradients; the water can be pumped to the
surface through a well, Or it can emerge naturallY as a sPring.

aquitard

A less permeable bed in a stratigraphic sequence. They are not permeable ~C

enough to transmit significant quantities of water.

archaeological sites (resources)

Areas or objects modified or
these features and artifacts.

arcuate

made by man, and the data associated with

A curved or bent axial trace in a fold. (The fold would be called

“arcuate.”)

arenaceous limestone

Limestone with a texture or appearance of sand.

arkose

A sandstone containing 25 percent or more of feldspars, usually derived
from silicic igneous rocks (e.g., granite).

artesian well

A well in a confined aquifer with a water level that rises above the top
of the aquifer; if it rises above the ground surface, the well is known
as a flowing artesian well.

ash

Inorganic residue remaining after ignition of combustible substances.

atmosphere

The layer of air surrounding the earth.

backf ill

Material such as stone, clean rubble, or soil that is used to refill an
excava tion.

background exposure

See exposure to radiation.
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background radiation

Ionizing radiation present in the environment from cosmic rays and from

natural sources in the earth; background radiation varies considerably
with location. (See natural radiation. )

bedrock

Any solid rock exposed at the earth’s surface or overlain by unconsoli-
dated surface material such as soil, gravel, or sand.

benthic region

The bottom of a body of water; this region supports the benthos.

benthos

The plant and animal life whose habitat is the bottom of a sea, lake, or
river.

beta particle

An elementary particle emitted from a nucleus during radioactive decay;
it is negatively charged, identical to an electron, and easily stopped,
as by a thin sheet of metal.

biological dose

The radiation dose absorbed in biological material (measured in rem).

biochemical oxygen demand (BOD)

A measure of the amount of oxygen consumed in the biological processes
that break down organic matter in water; the greater the amount of

organic waste, the greater the BOD.

biological shield

A mass of absorbing material placed around a radioactive source to reduce
the radiation to a level safe for humans.

biosphere

The portion of the earth and its atmosphere capable of supporting life.

biostratigraphy

The study of stratigraphy via fossilized remains,
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borosilicate glass

A strong, chemically and thermally resistant glass made primarily of sand
and borax; for waste management, high-level waste is incorporated intO

the glass to form a leach-resistant, nondispersible (immobilized)

material.

British thermal unit (Btu)

A unit of heat; the quantity of heat required to raise the temperature of
1 pound of water by 1 degree Fahrenheit. One Btu equals 1055 joules (or

252 calories) .

burial ground

A place for burying
receptacle to prevent
escape of radiation.

unwanted materials in which the earth acts as a
the dispersion of wastes in the environment and the

“C (degree Celsius)

The Celsius temperature scale is related to the Fahrenheit scale as

follows:

OF=”Cx~ +32
5

calcareous cement

A calcium-carbonate-based cement.

calcareous zone or formation

A stratigraphic unit composed largely of calcium carbonate (calcite or
limestone).

calcine

The process in which the water portion of slurried waste is driven off by
evaporation at high temperature in a spray chamber, leaving a residue of
dry solid unmelted particles, also referred to as the calcine.

cancer

‘l’hename given to a group of diseases that are characterized by uncon-
trolled cellular growth.

canister

A metal (steel) container into which immobilized radioactive waste is
sealed.
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canyon building

A heavily shielded building used in the chemical processing of radio-
active materials; operation and maintenance are by remote control.

carbon dioxide (C02)

A colorless, odorless, nonpoisonous gas that is a normal component of the
ambient air; it is an expiration product of normal plant and animal life .

carbon monoxide (CO)

A colorless, odorless gas that is toxic if breatbed in high concentration
over a certain period of time; it is a normal component of most auto-
motive exhaust systems.

carcinogen

An agent capable of producing or inducing cancer.

carcinogenic

Capable of producing or inducing cancer.

Carolina bay

Ovate, intermittently flooded, marshy depression of a type occurring
abundantly on the Coastal Plain from New Jersey to Florida.

cask (radioactive materials)

A heavily shielded massive container for holding radioactive material.

cation

A positively charged ion. (See *.)

CFM vault

A waste disposal vault designed specifically for RCRA delisted, effluent
treatment facility, and mixed waste sludges that have been solidified
using a cement lflyash matrix and cast in place in the disposal vault.
Tbe designs of such facilities must meet tbe requirements set forth in
DOE Orders for the disposal of low-level radioactive waste.

clarifier

A tank or other vessel used to accomplish removal of settleable solids.

elastic dike

A sedimentary dike formed by broken rocks from overlying or underlying
material.
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common carriers

Vehicles such as trucks, trains, barges, and planes, that are licensed to
transport the wide assortment of goods and materials distributed regu-

larly across the country.

Comprehensive, EnvirO~ental RespOnse COmpensatiOn> and Liability Act (CERCLA)

Establishes National Priority List (NPL) of abandoned hazardOus waste

sites (“Superfund”).

concentrateion

The quantity of a substance contained in a unit quantitY Of a samPle
(e.g. , milligrams per liter, or micrograms per kilogram).

condensate

Liquid water obtained by cooling the steam (overheads ) prOduced in an
evaporator system; also, any liquid obtained by cooling saturated vapor.

coo lant

A substance, usually water, circulated through a processing plant to

remove heat.

correlatable

Able to establish a connection between geological formations or events .

cretaceous

End of

crystalline

Mesozoic era, between 136 and 65 million years ago.

metamorphic rock

Rock consisting wholly of crystals.

cues ta

A ridge formed from sedimentary rock, steep on one side, but with a
gentle slope on the other.

cusnulative effects

Additive environmental, health, and socioeconomic effects that result
from a number of similar activities in an area.

curie (Ci)

A unit of radioactivity equal to 3.7 x 10’0 (37 billion) disintegra-
tions per second; aISO a quantity of any nuclide or mixture of nuclides
having 1 curie of radioactivity.
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daughter

A nucl<de formed by the radioactive decay of another nuclide, which is
called the parent.

Darcy ’s law

v.-Kdh

dl

The empirical physical law that describes groundwater flow under satu-
rated or unsaturated conditions; the darcy is a unit of permeability and
is related to hydraulic conductivity.

decay heat (radioactivity)

The heat produced by the decay of ridionuclides.

decay, radioactive

The spontaneous transformation of one nuclide into a different nuclide or
into a different energy state of the same nuclide; the process results in
the emission of nuclear radiation (alpha, beta, or gamma radiation) .

decommissioning

Removing facilities such as processing plants, waste tanks , and burial
grounds from service and reducing or stabilizing radioactive contamina-
tion; includes the following concepts:

● Tbe decontamination, dismantling, and return of an area to its origi-
nal condition without restrictions

● Partial decontamination, isolation of remaining residues, and con-

tinued surveillance and restrictions

decomposition

The breakdown of a substance into its constituent parts .

decontamination (radioactive)

The removal of radioactive contaminants from surfaces of equipment by

cleaning or washing with chemicals , by wet abrasive blasting using glass
frit and water, or by chemical processing.

Defense Waste Processing Facility (DwPF)

Facility designed to process high–level defense waste into a suitable
form for permanent storage or disposal; under construction at the SRP.
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demography

The statistical study of human populations, including population size ,

density, distribution, and such vital statistics as age, sex, and

ethnic ity.

deposit ional regimes

A geologic term referring to the systematic laying or throwing down of
material over a substantial area.

detritus

Dead organic tissues and organisms in an ecosystem.

dip

The angle that a structural surface (e.g., a bedding or fault plane)
makes with the horizontal, measured perpendicular
substance.

disposal

Placement of wastes in a facility such that the
from the environment permanently or until decay has progressed to a point
where releases pose no threat or hazard.

to ~he strike if the

wastes remain isolated

distillation

Separation process achieved by creating two or more coexisting zones that
differ in temperature, pressure, or composition.

dose

The energy imparted to matter by ionizing radiation; the unit of absorbed
dose is the rad, which is equal to 0.01 joule per kilogram of irradiated
material in any medium.

dose conunitment

The dose an organ or tissue would receive during a specified period of
time (e.g., 50 to 100 years ) as a result of intake (as by ingestion or
inhalation) of one or more radionuclides from a l-year release.

dose equivalent

The product of the absorbed dose from ionizing radiation and such factors
that account for differences in biological effectiveness due to the type
of radiation and its distribution in the body; it is measured in rem
(Roentgen equivalent man) .

dose rate

The radiation dose delivered per unit time (e.g. , rem per year).
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dosimeter

A small device (instrument) carried by a radiation worker that measures
radiation dose (e.g., film badge or ionization chamber).

drawdown

The height difference between the water level in a formation and the
water level in a well caused by the withdrawal of groundwater.

ecology

The science dealing with the relationship of all living things with each
other and with the environment.

ecosys tern

A complex of the community of living things and the environment forming a
functioning whoIe in nature.

effluent

A liquid waste, discharged into the environment, usually into surface
streams.

effluent standards

Defined limits of waste discharge in terms of volume, content of contami–
nants, temperature, etc.

electron

An elementary particle with a unit negative charge and a mass 1/1837 of
the proton; electrons surround the positively charged nucleus and deter-
mine the chemical properties of the atom.

element

One of the 105 known substances that cannot be divided into simpler sub–
stances by chemical reactions; all nucl ides of an element have the same
atomic number.

eluate

The liquid resulting from removing the adsorbed material from an ion–

exchange medim.

emission standards

GL-10
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endangered species

Species of plants and animals that are threatened with either extinction
or serious depletion in an area.

energy

The capacity to produce heat or do work. Electrical energy is measured

in units of kilowatt-hours.

environmental dose commitment (EDC)

A dose representing exposure to and ingestion
able radionuclides for 100 years following a
activity.

of environmentally
l-year release of

avail-
radio-

environmental fate

‘The result of the physical, biological, and chemical interactions of a
substance released to the environment.

environmental impact statement (EIS)

A document prepared pursuant to Section 102(2)(C) of the National
Environmental Policy Act (NEPA) of 1969 for a major Federal action
significantly affecting the quality of the human environment.

environmental tranaport

The movement of a substance through the environment; includes the phys-
ical , chemical, and biological interactions undergone by the substance .

eocene

Lower tertiary period, after paleocene but before oligocene.

epidemiology

The study of diseases as they affect populations.

epoch

Length of geologic time.

estuarine

Pertaining to an area where salt and fresh water come together; area
affected by tidea.
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exposure to radiation

The incidence of radiation on living or inanimate material by accident or
intent:

● Background - exposure to natural background ionizing radiation

● Occupational – exposure to ionizing radiation that takes place during

a PersOn’s working hours

● Population - exposure to a number of persons who inhabit an area

“F (degree Fahrenheit)

The Fahrenheit temperature scale is related to the Celsius scale as
follows :

(“F - 32)
“c =

1.8

facies

A group of rocks that differ from surrounding rocks.

fall line

Imaginary line marking the point that most rivers drop steeply from the
uplands to the lowlands.

fallout

The descent to earth and deposition on the ground of particulate matter
(which can be radioactive) from the atmosphere.

fanglomerates

Sedimentary rock of water–worn heterogeneous fragments of every size,
settling in an alluvial fan and cementing into rock.

fault

A fracture or a zone of fractures within a rock formation along which
vertical , horizontal, or transverse slippage has occurred in the past.

faunal

Animal and plant fossils of a certain rock unit.

feldspar

Most common group of aluminum silicate minerals (containing other metals,
such as potassium, sodium, and iron) that forms rock.
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ferruginous

Containing iron oxide.

fission

The splitting of a heavy atomic nucleus into two approximately equal
parts, which are nuclei of lighter elements, accompanied by the release

of energy and generally one or more neutrons; can occur spontaneously or
can be induced by neutron bombardment.

fission products

Nuclei formed by the fission of heavy elements (primary fission prod-
ucts ); also, the nuclei formed by the decay of the primary fission prod–
ucts, many of which are radioactive.

fluvial

Relating to, or living in or near, a river,

flux

Rate of flow through a unit area.

food chain

The pathways by which any material entering the environment passes
the first absorbing organism through plants and animals to humans .

fractional ADI

A defined fraction of an
substance, or the sum of
substances. (See acceptable

from

acceptable daily
such fractions

daily intake. )

intake of an individual

for each of a number of

fracture porosity

Breaking in a rock, resulting in porosity.

fuller’s earth

Fine grained natural earth substance; has high absorbency and consists
mostly of hydrated aluminum silicates.

g- rays (k)

High-energy, short-wavelength, electromagnetic radiat ion accompanying
fission and emitted from the nucleus of an atom; gamma rays are verY
penetrating and require dense (e.g., lead) or a thick layer of materials
for shielding.
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gamma spectrometry

Identification and quantification of radioisotopes by measurement of the
characteristic gamma rays emitted by elements undergoing radioactive
decay.

genetic effects

Radiation effects that can be transferred from parent tO OffsPring;
radiation–induced changes in the genetic material of sex cells.

geologic repository (mined geologic repository)

A facility for the disposal of nuclear waste; the waste is isolated by
placement in a continuous, stable geologic formation at depths greater
than 1000 feet.

geology

The science that deals with the earth: the materials, processes ,
environments , and history of the planet, especially the lithosphere,
including the rocks, their formation and structure.

glass frit

Ground or powdered glass.

glauconitic

Mineral aggregate containing glauconite (a complex silicate mineral con–
taining iron, aluminum, sodium, potassium, calcium, and magnesi~),
giving it a green color.

gneiss

Rock formed from bands of granular minerals alternating with bands of
minerals that are flakey or have elongate prismatic habits.

gradient

Slope, particularly of a stream or land surface.

groundwater

The supply of water under the earth’s surface in an aquifer.

gYPs~

Mineral containing hydrated calcim sulfate (CaSO. “ 2H20).

half-life (biological)

The time required for a living organ~sm to eliminate, by natural

processes, half the amount of a substance that has entered it.
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half–life (effective)

The time required for a radionuclide in an organism to reduce its activ-
itY by half as a combined result of radioactive decay and biological

elimination.

half-life (radiOlOgical)

The time in which half the atoms of a radioactive substance disintegrate
to another nuclear form; varies for specific radioisotopes from

millionths of a second to billions of years.

half-thickness

The thickness of any absorber that will reduce the intensity of a beam of
radiation to one half its initial intensity.

halogens

The group of five chemically related nonmetallic elements that include
fluo~ine~ chlorine, bromine,

health physics

The science concerned with
health hazards from ionizing

health risk

iodine, and astatine .

the recognition, evaluation, and control of
radiation.

The probability that a specified health effect will occur from a defined
exposure to a toxic chemical or radiation.

health risk assessment

An evaluation and interpretation of available scientific evidence on the
toxicity of a substance, its presence in the environment at some level ,
and its accessibility for human exposure, providing a judgment and, if
appropriate, an estimate of the probability that risk exists.

heating value

The heat released by combustion of a unit quantity of a fuel , measured ill
joules or Btus.

heavy metals

Metallic elements of high molecular weight, such as mercury, chromium,
cadmim, lead, and arsenic , that are toxic to plants and animals at known
concentrations ; many exhibit cumulative effects.

heavy water (DzO)

Water in which the molecules contain deuterium (Dz), an isotopic fOrM
of hydrogen that is heavier than ordinary hydrogen, and oxygen.
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High-efficiency particulate air (HEPA) filter

A type of filter designed to remove 99.9 percent of the particulate as
small as O.3 micron in diameter from a flowing air stream.

high-level waste

High-level liquid waste or the products from the solidification of high-
Ievel liquid waste or irradiated fuel elements, if discarded without

reprocessing.

historic resources

The sites, districts, structures, and objects considered limited and non-
renewable because of their association with historic events, persons , or
social or historic movements.

holocene

Epoch of quaternary period from end of the Pleistocene (10,000 years ago)
epoch to the present time.

hornblende

Most connnonmineral of the amphibole group.

hydraulic conductivity

Water flow rate in volume per unit time through a unit cross-section

under a unit hydraulic gradient. (See Darcy ’s law; hydraulic gradient. )

hydraulic gradient

The difference in hydraulic head as a function of distance between
wells. (See Darcy ’s law.)

hydraulic (water) head

Height of water with a free surface above a subsurface point .

hydrocarbons (HC)

Organic compounds consisting primarily of hydrogen and carbon; emitted in
automotive exhaust and from the incomplete combustion of fossil fuels
such as coal.

hydrography

Graph showing water characteristics such as velocity or flow, in rela-
tion to time.
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hydrologic regimen

Total quantity and characteristic behavior of water in a drainage basin.

hydrology

The science dealing with
natural water systems.

hydrosphere

The water portion of the
solid portion (the lithosphere).

the properties, distribution, and circulation of

surface of the earth, as distinguished from the

hydrostratigraphic unit (HSU)

Rock or soil body extending laterally for a considerable distance.

induced radioactivity

Radioactivity created when substances are bombarded with neutrons, as in
a reactor .

indurated

Soil or rock compacted and hardened by heat, pressure, and cementation.

inert gas

A gas such as argon, xenon, or krypton that is ordinarily totallY
unreactive. Also called noble gases.

intensity (radioactive)

The energy or the number of photons or particles of radiation incident on
a unit area per unit of time; the number of atoms disintegrating per unit
of time.

interfluvial

Falling in the area between two streams .

intergranular porosity

Porosity between grains of rock.

interim storage (waste)

Temporary storage of dr~~ , sealed canisters, or other vessels con-
taining inunobilized haza~dO~s Or radioactive wastes in a shielded or
unshielded storage fa~ilitY, until transfer to a Federal repository or
other permanent disposal/storage facility.
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intermediate–activity waste

Low-1evel radioactive waste or mixed waste with radioactivity of 300
millirem per hour or more at 7.6 centimeters from the surface of the
container.

intruder

A member of the public similar to the maximally exposed individual who,
after a 100-year institutional control period, remains on the site 24
hours a day; lives in a house on the site; consumes all food from crops
and animal products grown on the site; drinks water from a well drilled
on the site; breathes the air on the site; and moves about on the site.

ion

An atom or molecule that his gained or lost one or more electrons and
has, thus, become electrically charged. Negatively charged ions are
anions; positively charged ions are cations.

ion exchange

The process in which a solution passes over an ion-exchange medium, which
removes the soluble ions by exchanging them with labile ions from the
medium; this process is reversible, so the adsorbed ions can be eluted
from the medium, and the medium can be regenerated.

ion-exchange resin

pOIYmeric spheres (usually polystyrene-d ivinylbenzene copolymers ) con-
taining bound groups that carry an ionic charge, either positive or nega-
tive, in conjunction with free ions of opposite charge that can be
displaced.

ionization

The process whereby ions are formed from atoms or molecules; nuclear
radiation can cause ionization, as can high temperatures and electric
discharges .

ionizing radiation

Radiat ion capable of displacing electrons from atoms or molecules ,
thereby producing ions.

irradiation

Exposure to radiation.

isotope

An atom of a chemical element with a specific atomic number and atomic
weight; isotopes of the same element have the same number of protons but

different numbers of neutrons.
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joule

A unit of energy or work equivalent to L watt per second, O.737 foot–

pound, or 4.18 calories.

kaolin

Clay mineral group characterized by a silicon-oxygen sheet and an
alwinum-hydroxyl sheet alternately linked to form a two-layer crystal

lattice.

kilometer

A metric unit of length equal to 0.62137 mile or 1000 meters.

leachate

Liquid that has percolated through solid waste or
extracted dissolved or suspended materials from
liquids .

leaching

The process whereby a soluble component of a solid

other media and has
the solids into the

or mixture of solids
is extracted as a result of percolation of a liquid around and through
the solid.

leukemia

A form of cancer characterized by extensive proliferation of non–
functional immature white blood cells (leukocytes) .

life-cycle cost

The total cost associated with the management of waste throughout
existence or for some specified period of time (e.g. , 100 years) .

lignite

A brownish-black coal of low Btu value between stages of peat
bituminous coal.

and sub-

limonite

Hydrous ferric oxides occurring naturally but having unknown origins.

liters per second (lPs)

A metric unit of flow rate equal to 15.85 gallons per minute.

lithology

Rock descriptions by color, str~cture, grain size, etc.
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lithosphere

The solid part of the earth, composed predominantly of rock.

long–lived nuclides

Radioactive isotopes with half-lives greater than about 30 years.

low-activity waste

Low-level radioactive or mixed waste with radioactivity of less than 300
millirem per hour at 7.6 centimeters from the container.

low-level waste

Radioactive waste not classified as high-level waste, transuranic waste ,
spent nuclear fuel, or byproduct material.

man-rem

See person-rem.

margin of safety (MOS)

The ratio between the risk value (see fractional AD1) for noncarcinogen~
and 1; the smaller the risk value, the larger the MOS; the Smaller the
MOS, the higher the risk.

marine terrace

Narrow coastal strip altered by marine deposit and erosion.

maximum contaminant level (MCL)

Maximum permissible level of a contaminant in drinking water, based on a
70-kilogram adult consuming 2 li.ter~ Of water ~ day (from NatiOnal
Primary Drinking Water Standards ).

maximum permissible dose

That dose of ionizing radiation established by competent authorities as
an amount below which there is no appreciable risk to human health; at
the same time, it is below the lowest level at which a definite hazard is

believed to exist.

mica

Variously colored, or colorless mineral silicates , crystallizing in mono-
clinic forms that separate into thin leaves .

micro (v)

Prefix indicating one millionth. One microgram (pg) = 1/1,000,000 of a
gram or 10”’ gram.
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micrometer (pm)

A unit of length equal to one one-millionth (10-6 ) of a meter.

micron

A micrometer (10”’ ‘ ‘“ ‘““ “’ “ ‘“” “L-
– .. . . . .... . .

usage. )

Middendorf /Black Creek

age formations of high water yield, colloquially

lower and uDDer Tuscaloosa Formations: the Middendorf
Upper Cretaceus
referred to as the . ..
Formation is separated from the overlying Black Creek Formation by a clay
aquitard known as the “mid-Tuscaloosa clay.”

migration

The natura 1 travel

moderator

A material used to

molecule

of a material through the air, soil, or groundwater.

decelerate neutrons from fission to thermal energies.

A group of atoms held together by
compound that can exist by itself

monoclinal

Strata varying from the horizontal

mutagen

An agent (physical , chemical, or

chemical forces; the smallest unit of a
and retain all its chemical properties.

in one direction only.

radioactive ) capable of inducing muta-
tion (above- the spontaneous background level ).

mutagenesis

The occurrence or induction of mutation, a genetic change that is passed
on from parent to offspring.

mutation

An inheritable change in the genetic material (in a chromosome).

nano

Prefix indicating
1 nanocurie = 10-’

one thousandth of a micro unit; one trillionth;
curie. I
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National Register of Historic Places

A list maintained by the National Park Service of architectural, his-
toric, archaeological , and cultural sites of local, state, or national
significance.

natural radiation; natural radioactivity

Background radiat ion: cosmic, soil, rocks.

neutron

An uncharged elementary particle with a mass slightly greater than that
of the proton, found in the nucleus of every atom heavier than

hydrogen-1; a free neutron is unstable and decays with a half-life of
about 13 minutes into an electron and a proton.

neutron flux

Number of neutrons flowing through a unit area per unit time.

NO.

Refers to the oxides of nitrogen, primarily NO and NO, . These are
often produced in the combustion of fossil fuels. In high concentra-
tions, they constitute an air pollution problem.

nodes

The intersection of horizontal and vertical grids.

nuclear energy

The energy liberated by a nuclear reactor (fission or fusion) or by
radioactive decay.

nuclear reaction

A reaction in which an atomic nucleus is transformed into another ele-
ment, usually with the liberation of energy as radiation.

nucleus

The small positively charged core of an atom, which contains nearly all
the mass of the atom.

nuclide

An atomic nucleus specified by its atomic weight, atomic number, and
energy state; a radionuclide is a radioactive nuclide.
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organic degreasers

cleaning agents having organic chemical structures, such as trichloro–

ethane, trichloroethylene, tetrachloroethy lene, and tetrachloromethane

(carbon terachloride). Trade names include Perchlor and Trichlor, or

perclene and Triclene.

outcrop

The exposure of bedrock or strata projecting through overlying soil.

Paleocene

Epoch of Tertiary period between the Gulfian of the Cretaceus period (65
million years ago) and before the Eocene (55 million years ago) period.

particulate

Solid particles small enough to become airborne.

parts per million (ppm)

The unit con!monly used to represent the degree of concentration. In air,

ppm is usually volume pollutant per 1,000,000 volumes of air; in water, a
weight per 1,000,000 weight units .

pascal

A metric unit of pressure; 101,000 pascals is equal to 14.7 pounds per
square inch (psi).

PD

The negative log of the deuterium (heavy hydrogen) ion concentration
(activity) in solution; analogous to the term PH, which refers tO the
hydrogen (protium) ion concentration (activity). (See w.)

peneplain

Almost featureless , plain land surface.

perched

A water-bearing area of small lateral dimensions lying above a more
extensive aquifer.

permeability

Capacity of rock to transmit a fluid. (See Darcy ’s law.)

person-rem

The radiation dose commitment to a given population; the sum of the
individual doses received by a population segment .
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PH

A measure of the hydrogen ion concentration (activity) in an aqueous
solution; specifically, the negative logarithm of the hydrogen ion
concentration. Acidic solutions have a pH from O to 7; basic solutions
have a pH greater than 7.

phosphatic mrl

Soft, loose, earthy phosphates that crumble easily.

photon

Electromagnetic radiation; a quantum of electromagnetic energy having
properties of both a wave and a particle but without mass or electric
charge.

physiography

Description of earth surface features , including air, water, and land.

Piedmont province

Large area forming a plateau at the base of the Appalachian mountains,
extending from New Jersey to Alabama.

piezometric maps

Lines of equal groundwater pressure drawn on a map.

piezometric surface

The surface to which water in an aquifer would rise by hydrostatic head.

pisolitic clay

Clay that exhibits an internal structure of pea-sized clay grains.

Plant ;(or sRP) stream

Any natural j,tream]on the Savannah River Plant; surface drainage is via
these streams to the Savannah River.

Pleistocene

Epoch of the Quaternary period, between Pliocene (1.8 million years ago)
and Holocene (10,000 years ago) .

Pliocene

Epoch of the Tertiary period, between Miocene (5 million years ago) and
Pleistocene (1.8 million years ago) .
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pounds per square inch (psi)

A measure of pressure; atmospheric pressure is about 15 psi.

plume

The elongated pattern of contaminated air or water originating at a

point-source emission, such as a smokestack, or a waste source, such as a
hazardous waste disposal site.

pyrite

Isometric mineral: FeS, (iron sulfide).

quality factor (radioactive)

The factor by which absorbed dose, in rads, is multiplied to obtain a
quantity expressing the irradiation incurred by various

sues, taking into account the biological effectiveness
types of radiation.

biological tis-
of the various

quartz

Crystalline silica: SiO, .

quartzite

Very hard, metamorphosed sandstone.

Quaternary age

The period from the end of the Tertiary (1.8 million years ago) to the
present time.

radiation

The emitted particles or photons from the nuclei of radioactive atoms.
Some elements are naturally radioactive; others are induced to become
radioactive by bombardment in a reactor. Naturally–occurring radiation
is indistinguishable from induced radiation.

radiation absorbed dose (rad)

The basic unit of absorbed dose equal to the absorption of 0.01 joule per
kilogram of absorbing material.

radioactivity

The spontaneous decay or disintegration of unstable atomic nuclei,
accompanied by the emission of radiation.
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radioisotopes

Nuclides of the same element (same number of protons in their nuclei)
that differ in the number of neutrons and that spontaneously emit par–
titles of electromagnetic radiation.

RcRA vault

A waste disposal vault designed to meet RCRA minimum technology standards.

recommended maximum contaminant level (RMCL)

Proposed maximum permissible level of a contaminant in drinking water.

residence time

The period of time during which a substance remains in a designated area.

Resource Conservation and Recovery Act (RCRA)

Federal legislation that regulates the transport, treatment, and disposal
of solid and hazardous wastes.

risk assessment

A process of combining the hazard per unit exposure for a substance with
the probable exposure to that substance to produce an estimate of risk or
hazard to exposed individuals or the populat ion from that substance.

(See health risk assessment. )

roentgen (R)

A unit of exposure to ionizing radiation equal to or producing 1 coulomb
of charge per cubic meter of air.

roentgen equivalent man (rem)

The unit of dose for biological absorption; equal to the product of the
absorbed dose in rads, a quality factor, and a distribution factor.

saltcrete

A mixture of partially decontaminated salts and concrete.

sandstone

Clastic rock containing large individual particles visible to the unaided
eye.

sanitary Iandfilling

An engineered method of solid waste disposal on land in an acceptable
manner; waste is spread in thin layers, compacted to the smallest practi-
cal volume, and covered with soil at the end of each working day.
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saprolite

A rOck that is earthy, sOft, clay-rich, extremelY decomposed.

Savannah River Ecology Laboratory (sREL )

An ecological research institution operated by the University of Georgia
under co~tract from DOE.

Savannah River Laboratory (SRL)

A nuclear research facility operated by E. I. du Pent
Company under contract from DOE.

Savannah River Plant (SRP)

A 780–square-kilometer (192,700-acre),
South Carolina, containing industrial
materials for national defense.

schist

controlled-access
facilities that

de Nemours and

area near Aiken,
produce nuclear

Strongly foliated crystalline rock formed by dynamic metamorphism that
can be split easily into thin slabs, or flakes.

scrubber

An air pollution control device that uses a liquid spray to remOve
pollutants from a gas stream by absorption or chemical reaction.

sedimentation

‘I’hesettling of excess

contained in water.

seep lines

small zone where water
series of groundwater or

seepage basin

soil and mineral solids of small particle size

Ieachate percolates slowly to the surface; a
leachate springs.

An excavation in the ground to receive aqueous streams containing chemi-
cal and radioactive wastes . Insoluble materials settle on the floor of
the basin and soluble materials seep with the water through the soil
column, where they are removed partially by ion exchange or other absorp-
tion processes with the soil. Dikes prevent overf low or surface runoff .

seismic

Pertaining to any earth vibration, especially an earthquake.
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seismicity

The tendency for the occurrence of earthquakes.

settling tank

A tank in which settleable solids are removed by gravity.

shield

An engineered body of absorbing material used to protect personnel from
radiation.

short–lived nuclides

Radioactive isotopes with half lives no greater than about 30 years

(e.g., cesim-137 and strontium-90).

siliceous cement

Cement with an abundance of silica.

siltstone

Silt having the texture and composition of shale, but lacking its fine
lamination.

sink

An area from which water drains or is removed.

sludge

The precipitated solids (primarily oxides and hydroxides) that settle to
the bottom of the vessels containing liquid wastes.

slurry

A suspension of solid particles (sludge) in water.

stationary source

A source of emissions into the environment that is fixed, as a stack or
chimney, rather than moving, as an automobile.

storage (waste)

Retention of radioactive or hazardous waste in a man-made container (such
as a drum, tank, or vault ) in a manner that permits retrieval , as
distinguished from disposal , which implies no retrieval.
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Storage coefficient

Volume of water released from storage in a vertical
foot when the water table declines 1.0 foot.

stratified

Formed or arranged in layers.

stratigraphy

Division of geology dealing with the definition and
and soil, both major and minor natural divisions.

strike

The direction or trend that a structural surface
fault plane) takes as it intersects the horizontal.

sulfur dioxide (SOz)

column of 1.0 square

description of rocks

(e.g.,

A heavy pungent colorless gas (formed in the combustion
in high concentration is considered a major air pollutant.

a bedding or

of coal); SOZ

sulfur oxides (S0.)

Primarily SO, and SO, ; a common air pollutant.

supernatant ; supernate

The portion of a liquid above settled materials in

surface water

All water on the earth’s surface, as distinguished

surficial deposit

Most recent geological deposit lying on bedrock or

a tank or other vessel.

from groundwater.

on or near the earth’s
surface.

Tertiary age

First period
years ago.

threshold dose

of Cenozoic era, thought to be between 65 and 1.8 million

The minimum dose of a given s~bStance that produces a measurable environ-
mental response factor.
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total suspended particulate (TSP)

The concentration of particulate in suspension in the air, irrespective
of the nature, source, or size of the particulate .

toxicity

The quality or degree of being poisonous or harmful to plant or animal
life.

tracer injection detection test

Injection of dye in water to trace water flow.

transmissivity

The rate at which water of prevailing kinematic viscosity is transmitted
through a unit width under a unit hydraulic gradient.

transuranic (TRU) waste

Without regard to source or form, radioactive waste that at the end of
institutional control periods is contaminated with transuranium

radionuclides with half-lives greater than 20 years in concentrations
greater than 100 nCi/g.

transuranim elements

Elements above uranim in the periodic table; all 13 known transuranic
elements are radioactive and are produced artificially.

Triassic period

First period of the Mesozoic era; thought to be between 225 and 190

million years ago.

tritim (H-3)

A radioactive isotope of hydrogen, a weak beta emitter with a half-life
of 12.3 years.

turbidity

Measure of sediment or suspended foreign particle concentration in

solution.

Tuscaloosa

See Middendorf /Black Creek.

unconsolidated

Loosely arranged or unstratified sediment.
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unit cancer risk (UCR)

The excess risk due to a continuous lifetime exposure to one unit of car-
cinogen concentration, expressed as a probability; alsO caLled carcino-
genic potency factor.

vadose zone

The unsaturated

vault

zone in soil above the water table.

A reinforced concrete structure for storing canisters of immobilized
high-level radioactive waste.

venting

Release of gases or vapors under pressure to the atmosphere.

volatile organic compounds

A broad range of organic compounds, often halogenated, that vaporize at
ambient or relatively low temperatures, such as benzene, acetone, chloro-
form, and methyl alcohol.

was te, hazardous (RCRA)

Any solid waste (can also be semisolid or liquid, or contain gaseous

material ) having the characteristics of ignitability, corrosivity,

toxicity, or reactivity, defined by RCRA and identified or listed in
40 cFR 261. For this EIS, “hazardous” refers to substances or
constituents, used in their everyday sense, without specific regard to
technical or regulatory definitions, unless indicated.

waste, mixed

Waste having both hazardous and low-level radioactive content.

was te, radioactive

Materials from nuclear operations that are radioactive or are contami-

nated with radioactive materials, and for which there is no practical use
or recovery is impractical .

watershed

The area drained by a given stream.

water table

The upper surface of the groundwater.
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zero release

Refers to the design of hazardous waste disposal/storage sites that meet
minimum requirements for secure disposal lstorage; derived from RCRA
regulations.

zooplankton

Planktonic (floating) animals that supply food for fish.
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LIST OF ACRONYMS AND ABBREVIATIONS

AD I

AEC

BOD

Btu

cc

cCDF

CEQ

CERCLA

CFM

cfm

CFR

Cfs

Ci

COE

CTF

DOE

DOE–HQ

DOE-SR

DOI

DPSOL

DPSOP

DWPF

DzO

EA

ED

acceptable daily intake

U.S. Atomic Energy Conunission

biochemical oxygen demand

British thermal unit

Cubic centimeters, cm’ or cc (1 cc = 1 milliliter)

Complementary cumulative distribution function

President’s Council on Environmental Quality

Comprehensive, Environmental Response Compensation, and

Liability Act

cement lflyash matrix

cubic feet per minute

Code of Federal Regulations

cubic feet per second

Curie

U.S. Army Corps of Engineers

chemical transfer facility

U.S. Department of Energy

U.S. Department of Energy - Headquarters

U.S. Department of Energy - Savannah River Operations Office

U.S. Department of the Interior

Du Pent Savannah Operating List

Du Pent Savannah Operating Procedure

Defense Waste Processing Facility

heavy water or deuterium oxide

environmental assessment

Environmental Division, DOE–SR
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EDc

EIs

EO

EPA

ERDA

ESA

FEIs

FHETF

FMF

FMF-EA

FONSI

FWCA

FWS

g/L

HC

HEPA

HSU

HSWA

HWCTR

LETF

lps

LSS

MCL

mg

ml

m

environmental dose commitment

environmental impact statement

Executive Order

U.S. Environmental Protection Agency

U.S. Energy Research and Development Administration

Endangered Species Act

final environmental impact statement

F- and H–Area effluent treatment facility

Fuel Materials Facility

Fuel Materials Facility – Environmental Assessment

Finding of No Significant Impact

Fish and Wildlife Coordination Act

U.S. Fish and Wildlife Service

grams per liter

hydrocarbon

high-efficiency particulate air (filter)

hydrostratigraphic unit

Hazardous Solid Waste Amendments

Heavy Water Components Test Reactor

liquid effluent treatment facility

liters per second

liquid scintillation solvents

maximum centaminant 1eve1

milligram (one-thousandth of a gram)

milliliter (one–thousandth of a liter)

millimeter (one-thousandth of a meter)
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MOA

MOU

mrem

NAAQS

nC i

NEPA

NERP

NESHAP

NHPA

NMFS

NOI

NPDES

NPL

NRC

NSPS

PCB

ppb

PSD

R

rad

RCRA

rem

RMCL

SCDHEC

SCWRD

SCWRC

Memorandum of Agreement

Memorandum of Understanding

millirem (one–thousandth of a rem)

National Ambient Air Quality Standards

nanocuries (10-’ curie)

Nat ional

Nat ional

National

National

National

Environmental Policy Act of 1969

Environmental Research Park

(42 uSC 4321 et seq. )

Emissions Standards for Hazardous Air Pollutants

Historic Preservation Act

Marine Fisheries Service

Notice of Intent

National Pollutant Discharge Elimination System

National Priority List

U.S. Nuclear Regulatory Commission

New Source Performance Standards

polychlorinated biphenyl
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3-31, 3-56, 3-69, 4-10, 4-125,
L-146, 5-L4, 5-17

Upper Three Runs Creek, 3-14, 3-17,
3-29, 3-32, 3-34 through 3-36,
3-38, 3-41, 3-49, 4-8, 4-10,
4-20, 4-31 through 4-32, 4-41,
4-85, “4-122

Y

Vaults, 2–6, 2-10, 2–37, 2-39, 2-40,
2-47, 2-48, 2-59, 2-65, 4-91
through 4-92, 4-123, 4-140,

Vegetation, 2-41, 3-46 through 3–47,
4-32, 4-34, 4-57, 4-93, h-97,
4-132, 4-137 through 4-138, 5–1 ,
5-8 through 5-10

Vogtle Nuclear Power Plant, 3-43,
3-51 through 3-52

Waste disposal, 1-3 through 1–4,
2-10, 2-37, 2-43, 2-47, 2-49,
2-59, 3-25, 3-62 through 3-64,
4-87, 4-92, 4-97, 4-123, 4-129,
4-137 through 4-138, 4-141, 5-5,
5-13 through 5-14, 5-16, 6-3
through 6-4

Waste management, 1-1 through 1-5,
2-1 through 2-2, 2–6 through
2-10, 2-12 through 2-15, 2–27,
2-31, 2-36, 2-43, 2-44, 2-47,
2-51, 2-59, 2-65, 2-72, 2-74,
3-4, 3-17, 3-56, 3-67, 3-70, 4-1
through 4-2, 4-4, 4-22, 4-24,
4-34, 4-36, 4-41, 4-46, 4-54,
4-61, 4-68, 4-74, 4-80 through
4-82. 4-87 throueh 4-89. 4-91.
4-94: 4-96. 4-99-through 4-10~,
4-126, 4-1;9
4-144, 4-146
through 5-3,

through 4-141,
through 4-147, 5-2
5-5, 5-12 through

5-13, 5-17, 6-1 through 6-4, 6-7
through 6-11

Waste sites, 1–2 through 1-4, 2-1
through 2-2, 2-6, 2–8 through 2-9,
2-12, 2-15, 2-27, 2-31, 2-42,
2-43, 2-48, 2–49, 2-51, 2-59,
2-65, 2-72, 3-1, 3–7, 3-25, 3-55,
‘3-62 through 3-63, 3-65 through
3-67, 3-69, 3-73, 4-1 through 4-4,
4-7 through 4-8, 4-10, 4-13, 4-16,

4-21 through 4-23, 4-31 through
4-34, 4-36, 4-41, 4-46, 4-49
through 4-50, 4-51, &–57 through
4-58, 4-61, 4-64, 4-67 through
4-68, 4-71, 4-74 through 4-76,
4-79 through 4–82, 4–85 through
4-86, 4-88, 4-110 through 4-113,
4-125 through 4-129, 4-131 through
4-135, 4-137, 4-139 through 4–144,
4-146 through 4-148, 5-4 through
5-7, 5-10 through 5-11, 5-13,
5-15, 5-17, 6-9

Waste storage, 1-1, 2-10, 2-59, 2-69,
2-74, 4-96, 4-120, 4–123, 4-128,
5-9 through 5-10, 5-17, 6-6, 6-8

Water quality, 2-70, 3-20, 3-32,
3-35, 4-31 through 4-33, 4-64,
4-76, 4-102, 4-126 through 4-127,
4-142

Water use, 3-43, 4-126, 5-4
Wetlands, 2--71,2-72, 3-6, 3-45,

4-16, 4-33, 4-57, 4-71, 4-79,
4-95, 4-97, 4-121, 4-132, 4-144,
4-147, 6-11

Wildlife, 2-65, 3-46 through 3-47,
3-49, 4-31 through 4-32, 4-57,
4-71, 4-79, 4-92, k-95, 4-97,
4-121, 4-132, 4-136 through 4–137 ,
4-139, 6-12

Wood stork, 3–48
4-92, L-97

through 3-49, 4-32,
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