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ABSTRACT: The DOE proposes to construct, operate, and decontaminate/decommission a TRU Waste
Treatment Facility in Oak Ridge, Tennessee. The four waste types that would be treated at the proposed
facility would be remote-handled TRU mixed waste dudge, liquid low-level waste associated with the
sludge, contact-handled TRU/apha low-level waste solids, and remote-handled TRU/apha low-level
waste solids. The mixed waste sludge and some of the solid waste contain metals regulated under the
Resource Conservation and Recovery Act and may be classified as mixed waste.

This document analyzes the potential environmental impacts associated with five alternatives—No
Action, the Low-Temperature Drying Alternative (Preferred Alternative), the Vitrification Alternative,
the Cementation Alternative, and the Treatment and Waste Storage at Oak Ridge National Laboratory
(ORNL) Alternative.

PUBLIC COMMENTS: The Draft Environmental Impact Statement (EIS) was issued to the public for
review and comment on March 3, 2000. The public comment period ended on April 17, 2000. All
comments were considered in preparation of the Fina EIS. Changes in the Draft EIS are indicated by
vertical barsin the margins of the Fina EIS. The DOE will use the analysisin this Final EIS and prepare
a Record of Decision on the treatment of TRU and alphalow-level wastes at ORNL. This decision will be
made no sooner than 30 days after the U.S. Environmental Protection Agency Notice of Availability of
the Fina EIS appearsin the Federal Register.
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Acronyms and Abbreviations

ACRONYMSAND ABBREVIATIONS

Note: These acronyms and abbreviations represent a combined list for both Volume 1 and Volume 2.
Acronyms and abbreviations may not all be used in each volume. Less familiar acronyms are sometimes
redefined within the document to enhance readability for the general public.

AEA Atomic Energy Act of 1954

ALARA aslow as reasonably achievable

ANS Advanced Neutron Source

CAA Clean Air Act

CBOD carbonaceous biochemical oxygen demand

CERCLA Comprehensive Environmental Response, Compensation, and Liability Act
CFR Code of Federal Regulations

CH contact-handled

CX categorical exclusion

D&D decontamination and decommissioning

DOE U.S Department of Energy

DOT U.S. Department of Transportation

DSSI Diversified Scientific Services, Inc.

EA environmental assessment

EIS environmental impact statement

EM Environmental Management

EPA U.S. Environmental Protection Agency

EPCRA Emergency Planning and Community Right-to-Know Act of 1986
ETTP East Tennessee Technology Park

FFA Federal Facilities Agreement

Foster Wheeler  Foster Wheeler Environmental Corporation

FR Federal Register

FSAR Final Safety Analysis Report

FY fiscal year

HEME high-efficiency mist eliminator

HEPA high-efficiency particulate air

HVAC heating, ventilation, and air conditioning

ICRP International Commission on Radiological Protection
INEEL Idaho Nationa Engineering and Environmental Laboratory
ISCST3 Industrial Source Complex Modeling Code, Version 3
LCF latent cancer fatality

LDR Land Disposal Restriction

MEI maximally exposed individual

MSRE Molten Salt Reactor Experiment

MVSTs Melton Valley Storage Tanks

NAAQS National Ambient Air Quality Standards

NEPA National Environmental Policy Act

NESHAPs National Emission Standards for Hazardous Air Pollutants
NFS Nuclear Fuel Services

NHPA National Historic Preservation Act

NPDES National Pollutant Discharge Elimination System
NRC Nuclear Regulatory Commission

NTS Nevada Test Site

ORNL Oak Ridge National Laboratory
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Acronyms and Abbreviations

ORO
ORR

PCB

PCF

PPE

PSD

QA/QC
Rad-NESHAP
RCRA
REDC

RH

RIMSII

ROI

SCR

SS

SWSA 5 North

SWSA
TAAQS
TCLP
TDEC
TEDE
TPDES
TRC
TRU
TSCA
TSP
TVA
UBC
UTS
WM PEIS

WIPP
WIPP SEIS-HI

Oak Ridge Operations

Oak Ridge Reservation

polychlorinated biphenyl

probability of cancer fatality

personal protective equipment

prevention of significant deterioration

quality assurance/quality control

National Emission Standards for Hazardous Air Pollutants for Radionuclides
Resource Conservation and Recovery Act

Radiological Engineering Development Center

remote-handled

Regional Input-Output Modeling System |1

Region of Influence

sel ective catalytic reduction

stainless steel

Solid Waste Storage Area 5 North

Solid Waste Storage Area

Tennessee Ambient Air Quality Standards

Toxicity Characteristic Leaching Procedure

Tennessee Department of Environment and Conservation

total effective dose equivalent

Tennessee Pollutant Discharge Elimination System

total residual chlorine

transuranic

Toxic Substances Control Act

total suspended particulates

Tennessee Valey Authority

uniform building code

Universa Treatment Standard

Final Waste Management Programmatic Environmental Impact Satement for
Managing Treatment, Storage, and Disposal of Radioactive and Hazardous Waste
(DOE/EIS-0200-F, May 1997)

Waste Isolation Pilot Plant

Waste Isolation Pilot Plant Disposal Phase Supplemental Environmental Impact
Satement (DOE/EIS-0026-S-2, September 1997)
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Metric Conversion Chart

Bq
Ba/g

Ci
Cilg
cm
dBA
dscf
dscfm

ft

ft?

ft2

ga
gpd
gpm
gr/dscf
Gy/d

ha
hr
in
km
kv
kw

Ib
Ib/ft3
lbs/h

Leq

mg/L
mph
mrem
mrem/h
MW
nCi/g
ng/L
pCilg
ppm
psig
rad/d
rem
rpm
wt %
ng/m®

UNITS OF MEASURE

becquerel

becquerels per gram

Celsius

curie

curies per gram

centimeter

decibel

dry standard cubic foot

dry standard cubic feet per minute
Fahrenheit

feet

sguare feet

cubic feet

gdlon

gallons per day

gallons per minute

grains per dry standard cubic foot
gray (absorbed dose, energy) per day
hour

hectare

hour

inch

kilometer

kilovolt

kilowatt

liter

pound

pounds per cubic foot

pounds per hour

equivalent sound or noise level
meter

cubic meters

milligrams per liter

miles per hour

millirem (one thousandth of arem)
millirem per hour

megawatt

nanocuries per gram

nanograms per liter

picocuries (onetrillionth of a curie) per gram
parts per million

pounds per square inch gauge
rads per day

roentgen equivaent man
revolutions per minute

weight percent

micrograms per cubic meter
microroentgen
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Metric Conversion Chart

Metric Conversion Chart

To Convert From U.S. Customary Into Metric

To Convert From Metric Into U.S. Customary

If you know Multiply by To get If you know Multiply by To get
Length
inches 2.540 centimeters centimeters 0.3937 inches
feet 30.48 centimeters centimeters 0.03281 feet
feet 0.3048 meters meters 3.281 feet
yards 0.9144 meters meters 1.094 yards
miles 1.609 kilometers kilometers 0.6214 miles
Area
sguare inches 6.452 sguare sgquare 0.1550 square inches
centimeters centimeters
sguare feet 0.09290 square meters sgquare meters 10.76 square feet
sguare yards 0.8361 sguare meters sgquare meters 1.196 square yards
acres 0.4047 hectares hectares 2471 acres
sguare miles 2.590 square sgquare 0.3861 square miles
kilometers kilometers
Volume
fluid ounces 29.57 milliliters milliliters 0.03381 fluid ounces
galons 3.785 liters liters 0.2642 galons
cubic feet 0.02832 cubic meters cubic meters 35.3 cubic feet
cubic yards 0.7646 cubic meters cubic meters 1.308 cubic yards
Weight
ounces 28.35 grams grams 0.03527 ounces
pounds 0.4536 kilograms kilograms 2.205 pounds
short tons 0.9072 metric tons metric tons 1.102 short tons
Temperature
Fahrenheit (°F) subtract 32, then  Celsius (°C) Celsius (°C) multiply by 9/5,  Fahrenheit (°F)
multiply by 5/9 then add 32
kelvin (°k) subtract 273.15  Celsius (°C) kelvin (°k) multiply by 9/5,  Fahrenheit (°F)
then add 306.15

Note: 1 sievert =100 rems
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Metric Prefixes

Metric Prefixes
Prefix Exponent Converted to Whole Numbers Prefix Exponent Converted to Whole Numbers
pico 10"*? = 0.000,000,000,001 dekta- 10" =10
nano- 10° = 0.000,000,001 hecto- 10° = 100
micro- 10° = 0.000,001 kilo- 10° = 1,000
milli 10°=0.001 mega- 10° = 1,000,000
centi 10%=0.01 giga- 10° = 1,000,000,000
deci- 10'=01 tetra- 10% = 1,000,000,000,000
Note: 10°=1
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SUMMARY

S1.1 INTRODUCTION

U.S. Department of Energy (DOE) facilities on the Oak Ridge Reservation (ORR) in the
Oak Ridge, Tennessee, area have performed nuclear energy research and radiochemical production
since the early 1940s. The reservation encompasses 13,974 contiguous hectares (ha) (34,516 acres), and
the Y-12 Plant, the East Tennessee Technology Park (ETTP), and the Oak Ridge National Laboratory
(ORNL) are major DOE facilities within it.

ORNL was constructed during World War Il as a pilot-scale plant to support nuclear energy
research and the construction of larger plutonium production facilities at Hanford, Washington. ORNL
is located on approximately 1,174 ha (2,900 acres) (Figure S-1) in a water-rich environment, with
numerous small tributaries that flow into the Clinch River located to the south and west. ORNL is in
the Tennessee Valley between the Great Smoky Mountains (located approximately 80 km or 50 miles
east) and the Cumberland Plateau (about 45 km or 25 miles west).

Figure S-1. Location of Oak Ridge National Laboratory in relation to the City of Oak Ridge and other DOE
facilities on the Oak Ridge Reservation, and in the State of Tennessee.

TRU Waste Treatment Project, FINAL Environmental Impact Statement

S-1




ORNL continues to be used for DOE operations and is internationally known as a premier research
facility. Research and development activities support national defense and energy initiatives. Ongoing
waste management and environmental management activities continue to address legacy” and newly
generated low-level radioactive?, transuranic (TRU)?, and hazardous wastes resulting from research and
development activities. As the ORR is on the National Priorities List, meeting the cleanup challenges at
the site, including those associated with legacy wastes at ORNL, is a high priority for the DOE
Oak Ridge Operations (ORO), the Tennessee Department of Environment and Conservation (TDEC),
the U.S. Environmental Protection Agency (EPA), and stakeholders. The treatment and disposal of
legacy TRU waste at ORNL, is an important component of the DOE cleanup at the site. Currently, no
facilities exist at ORNL, or the ORR, for treating TRU mixed* waste sludges and associated low-level
waste supernate, and contact-handled® and remote-handled® TRU/alpha low-level” waste solids, before
disposal.

S1.2 BACKGROUND

During early research activities, little was known about the effects of exposure to radiation and
other hazardous substances. Wastes generated from research and development activities and isotope
production were managed using the best available practices at the time. Liquid radioactive waste was
stored in underground storage tanks. Contaminated solid waste was buried in pits and trenches.
Although waste management practices have changed as the hazards became better understood, legacy
waste remains in storage at ORNL as described below.
S1.2.1 Waste Types

The four legacy waste types that would be treated under the proposed action are:
o remote-handled TRU mixed waste sludge,
o low-level radioactive waste supernate (liquid portion) associated with the TRU sludge waste,

e contact-handled TRU/alpha low-level waste solids, and

¢ remote-handled TRU/alpha low-level waste solids.

Legacy waste is defined as waste generated from past isotope production and research and development
activities.

%Low-level waste is defined as any radioactive waste not classified as high-level, spent nuclear fuel TRU,
byproduct material, or mixed waste [based on Implementation Guide for Use with DOE M 435.1-1, DOE G 435.1-1,
July 1999 (DOE 1999)].

*TRU waste is waste not classified as high-level radioactive waste but as waste which contains more than
100 nanocuries per gram (nCi/g) of alpha-emitting TRU isotopes (atomic numbers greater than 92) with half-lives
greater than 20 years (based on DOE 1999).

*Mixed waste is a waste that contains radioactive waste regulated under the Atomic Energy Act of 1954 as
amended, and a hazardous component subject to the Resource Conservation and Recovery Act (based on
DOE 1999).

*Contact-handled TRU waste contains beta- and gamma-emitting isotopes in addition to alpha-emitting
isotopes, with a surface dose rate of 200 millirem per hour (mrem/h) or less [Waste Isolation Pilot Plant Disposal
Phase Final Supplemental Environmental Impact Statement (WIPP SEIS-Il), DOE/EIS-0026-S-2, “Glossary,”
p. GL-3 (DOE 1997a)].

®Remote-handled TRU waste contains beta- and gamma-emitting isotopes in addition to alpha-emitting

| isotopes, with a surface dose rate greater than 200 mrem/h [WIPP SEIS-11, “Glossary,” p. GL-14 (DOE 1997a)].

"Alpha low-level radioactive waste is low-level waste that contains alpha-emitting isotopes.
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ORNL currently has the largest inventory of remote-handled TRU waste in the DOE complex, and
a smaller portion of the contact-handled TRU waste. The remote-handled TRU waste sludges are solids
that precipitated out of the liquid waste during waste storage and settled to the bottom of the
underground storage tanks. The contact-handled and remote-handled TRU/alpha low-level waste solids
at ORNL are a heterogeneous mixture of paper, glass, rubber, cloth, plastic, and metal from glove
boxes, fuel processing facilities, hot cells, and reactors. Based on generator records, the stored solid
wastes have been classified as either TRU or alpha low-level radioactive waste. Because the nature of
the solid waste can only be confirmed after retrieval and characterization, these solid wastes were
characterized as “TRU/alpha low-level radioactive waste” in the Notice of Intent for this Draft
Environmental Impact Statement (EIS) [Federal Register (FR) Vol. 64, No. 17, January 27, 1999] to
note the current uncertainty.

The remote-handled TRU waste sludge and potentially some of the contact-handled and remote-
handled TRU/alpha low-level waste solids contain metals regulated under the Resource Conservation
and Recovery Act (RCRA) and, therefore, may be classified as mixed waste due to toxicity. Generator
records for the solid wastes do not indicate the presence of any RCRA-regulated materials in the solid
waste containers; however, if found, solid mixed waste would be segregated from solid non-mixed
waste.

Supernate (the liquid portion of the waste stored in the underground storage tanks at ORNL) is
generally characterized as low-level waste.

S1.2.2 Waste Storage at ORNL

The inactive tanks at ORNL that contain legacy waste are currently undergoing waste retrieval
operations. The retrieved sludge and supernate wastes are being transferred to the Melton Valley
Storage Tanks (Figure S-2). See additional discussion in Section S1.3 below. The remainder of
ORNL’s TRU mixed waste sludge is already stored in the Melton VaIIey Storage Tanks. Sampling and
analyses have been performed on
all of the tank waste at ORNL. &8 s
The radiological and chemical Melton Valley Sto
properties of the sludge and Tanks - CapaCI
supernate have been measured, and :
a bounding analysis  was
performed on each constituent to
provide a range of waste
characteristics.  The legacy
contact-handled and remote-
handled TRU/alpha low-level
solid wastes at ORNL are
currently stored in subsurface
trenches, bunkers, and metal
buildings.

S1.2.3 Public Participation

A Notice of Intent to prepare
an EIS for the TRU Waste
Treatment Project was published
in the Federal Register (FR) on
January 217, 1999 (in
Appendix A.1). The Notice of

Storage Tanks

Figure S-2. Aerial view of the Melton Valley Storage Tanks—Capacity
Increase Project during installation of the six 100,000-gallon tanks,
which are located south of the eight 50,000-gallon Melton Valley Storage
Tanks.
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Intent identified the public scoping period to encourage early public involvement in the EIS process and
to solicit public comments on the proposed scope of the EIS, including the issues and alternatives it
would analyze. Two meetings were held in Oak Ridge, Tennessee, on February 11 and 16, 1999, to
provide an opportunity for people to comment or make a presentation. Oral and written comments from
the scoping meetings are summarized in Appendix A.3. Most of the comments requested clarification of
the proposed action and the alternatives. There was some concern that the upgrade of the Old Melton
Valley Road (also referred to as the High Flux Isotope Reactor access road) and the construction of the
proposed TRU Waste Treatment Facility would have an impact on the Old Hydrofracture Facility wells.
However, these wells are located away from the road and proposed facility and would not be disturbed
during any construction activities. The scoping period ended on February 26, 1999.

The Draft EIS was released to the public for review and comment on March 3, 2000. On
March 21, 2000, a public hearing was held in the Oak Ridge Mall. Oral comments were received on the
Draft EIS and a transcript was made of the hearing. The public comment period ended on April 17, 2000.
All public comments received on the Draft EIS and responses to these comments are contained in the
Comment Response Document, VVolume 2, of this Final EIS. Information provided below contains an
overview of comments and responses on the Draft EIS and discusses those areas for which DOE
received multiple comments.

Many commentors supported DOE’s proposed action, although some were concerned that the
processes for treating the wastes in the Melton Valley Storage Tanks may not have been done before at
this scale or by the selected contractor. Some commentors were concerned about the uncertainty of
using the various treatment processes (e.g., technical implementability), especially vitrification. While
DOE acknowledges that there is some uncertainty in treating TRU waste using any of the technologies,
there are successful examples of these specific technologies being used in similar situations. Examples
of successful use of drying technology include the Hanford 200 Area evaporator in Hanford,
Washington, the Palo Verde Nuclear Generating Station near Phoenix, Arizona, and the Three-Mile
Island-2 Evaporation Project, Harrisburg, Pennsylvania. Examples of successful waste solidification
operations using hydraulic cement include DOE’s Hanford, Rocky Flats, Savannah River sites, and
Melton Valley Storage Tank waste at ORNL. Examples of successful DOE use of vitrification include
the Savannah River M-Area, the Fernald Minimum Additive Waste Unit, and the West Valley
Vitrification Plant.

Some commentors took issue with the Treatment and Waste Storage at ORNL Alternative,
maintaining that 100 years of institutional control was an insufficient timeframe for analysis of impacts,
and that the alternative was contrary to a Tennessee Department of Environment and Conservation
(TDEC) Commissioner’s Order to ship treated waste offsite; thus, the alternative was not reasonable
under the National Environmental Policy Act (NEPA). Other commentors noted that the alternative
should not be for 100 years, but that 30 years was the maximum DOE should consider for interim
storage. Some commentors indicated that the impacts associated with the No Action Alternative were
also understated because the impact analysis period was limited to 100 years. DOE considers this
alternative reasonable and has provided additional analysis in the Final EIS for the No Action
Alternative and Treatment and Waste Storage at ORNL that examined potential impacts from loss of
institutional control, assumed to occur for analysis purposes, after 100 years. A 30-year timeframe as
compared to a 100-year timeframe would show lower impacts for both utility usage and worker
exposure.

Several commentors stated that DOE unduly restricted the impact analysis by omitting analysis of
on-site transport of the wastes to the treatment facility. DOE agrees and has added several subsections
to Chapter 4, in Section 4.8, that discuss transportation analysis of the Final EIS. These sections address
the impacts of routine operations to the involved workers, and accidents to the involved workers,

TRU Waste Treatment Project, FINAL Environmental Impact Statement

S-4



non-involved workers, and the public from exhumation or removal of wastes from the subsurface
trenches, buildings, and bunkers, and transport of wastes to the proposed treatment facility.

The U.S. Department of the Interior (DOI) asked for additional information on protected species,
including the Indiana Bat. DOE has submitted to DOI a draft Biological Assessment (BA) based on
information in the Draft EIS and from site walkovers, and DOE will continue informal consultation with
DOI under the Endangered Species Act. A copy of the draft BA is included in Appendix E of the
Final EIS.

One commentor questioned the adequacy of the accident analysis for the Low-Temperature Drying
Alternative, pointing out that for high-level waste, explosions and criticality are typically evaluated.
DOE considered a wide range of accident scenarios and selected those that were determined to be
credible for detailed analysis. Because low-temperature drying is a low-energy process and is
conducted in small, 1-m? batches, an explosion would be unlikely. Further, this waste treatment process
would be performed in an area with 2-ft-thick walls for radiological protection. Workers are not
allowed in the area when treatment is occurring. As a result, there is little risk to involved and
non-involved workers. With regard to criticality accidents, DOE has no process knowledge suggesting
that any enriched materials would be part of the waste stream. In addition, administrative and process
controls would be followed that avoid criticality.

S1.3 PURPOSE AND NEED FOR AGENCY ACTION

DOE needs to treat the legacy TRU and alpha low-level waste at ORNL in order to reduce the risk
to human health and the environment and to comply with legal mandates from the TDEC and the
ORNL Site Treatment Plan. In addition, newly generated TRU waste needs to be treated and is
included in the waste volumes described below.

The approximate quantities®® of the waste streams requiring treatment and analyzed in this EIS
are:

e 900 m® (31,770 ft®) of remote-handled TRU sludge (mixed waste), which is, or will be, located in
the Melton Valley Storage Tanks;

e 1600m® (56,480 ft3) of low-level supernate associated with the TRU mixed waste sludge, which is,
or will be, located in the Melton Valley Storage Tanks;

e 550 m® (19,415 ft®) of remote-handled TRU waste/alpha low-level radioactive waste solids (may
consist of some mixed waste), located in bunkers and subsurface trenches; and

e 1,000 m® (35,300 ft*) of contact-handled TRU waste/alpha low-level radioactive waste solids (may
consist of some mixed waste), located in metal buildings.

Legal mandates require DOE to address legacy TRU waste management. DOE has been directed
by the TDEC and the EPA to address environmental issues, including disposal of its legacy TRU waste.
DOE is under a TDEC Commissioner’s Order (September 1995) to implement the Site Treatment Plan
(under the Federal Facility Compliance Act) that mandates specific requirements for the treatment and

®potential impacts of the off-site waste (15 m* from Paducah) are considered in Section 5. DOE would need to
conduct further NEPA review as appropriate for any proposal for the Paducah site, or any other site within the DOE
complex, ships any TRU waste to ORNL for treatment.

*Waste volume estimates provided herein have not been rounded and may contain more than the significant
numbers of digits.
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disposal of ORNL’s TRU waste. The primary milestone in the TDEC Commissioner’s Order requires
that DOE begin treating legacy TRU mixed waste sludge in order to make the first shipment to the
Waste Isolation Pilot Plant by the end of January 2003.

Waste retrieval operations are currently under way to prepare many of the inactive TRU waste
storage tanks, including the gunite tanks at ORNL, for closure. A majority of the wastes retrieved from
the ORNL inactive tanks are being consolidated into the Melton Valley Storage Tanks and have been
included in the stated waste quantities needing treatment. Waste retrieval and consolidation activities
for the ORNL Inactive Tanks Program are planned for completion by the end of fiscal year (FY) 2001.

Due to the water-rich environment in East Tennessee, legacy TRU/alpha low-level solid wastes
contained in the subsurface trenches at ORNL pose a risk to the area’s water quality. Removal,
treatment, and disposal of the retrievable TRU waste from portions of the Solid Waste Storage Area 5
North (SWSA 5 North) is a major component of the proposed remedy for the Melton Valley Watershed
at ORNL according to the Draft Record of Decision for the Melton Valley Watershed at ORNL
| (DOE 1997b). In addition, an Interim Record of Decision [issued in connection with the Federal
Facilities Agreement (FFA) among EPA, TDEC, and DOE under the Comprehensive Environmental
Response, Compensation, and Liability Act (CERCLA)] for the Gunite and Associated Tanks
Remediation Project (DOE 1997c), and an Action Memorandum for the Old Hydrofracture Facility
Tanks Remediation Project (DOE 1997d), require that the waste contained in these tanks be treated and
disposed of along with the TRU waste contained in the Melton Valley Storage Tanks. This tank waste
is included in the total waste volume proposed for treatment in the TRU Waste Treatment Project.
Currently, no facilities exist at ORNL, or on the ORR, for treating TRU or alpha low-level
radioactive waste.

S1.4 PROPOSED ACTION AND ALTERNATIVES
S1.4.1 Proposed Action

DOE proposes to construct, operate, and decontaminate and decommission (D&D) a waste
treatment facility (Figure S-3) for the treatment of legacy ORNL TRU, alpha low-level waste, and
newly generated TRU waste. All the legacy waste DOE proposes to treat is currently stored at ORNL.
The newly generated TRU waste would be treated in the proposed facility until it is closed for D&D.
TRU waste generated after closure of the proposed facility is not within the scope of the proposed
action. Following the waste treatment and packaging operations at the proposed treatment facility, DOE

| would certify the TRU waste for shipment and disposal at the Waste Isolation Pilot Plant, located near
Carlsbad, New Mexico [Record of Decision for the Department of Energy’s Waste Isolation Pilot Plant
Disposal Phase, FR, Vol. 63, No. 15, January 1998 (DOE 1998a)]. Low-level waste resulting from the
treatment processes would be certified by DOE for disposal at the Nevada Test Site selected in the
Record of Decision for the Department of Energy’s Waste Management Program: Treatment and
Disposal of Low-level and Mixed Low-level Waste; Amendment of the Record of Decision for the
Nevada Test Site [FR, Vol. 65, No. 38, February 25, 2000 (DOE 2000)].

DOE prepared a characterization report for the site of the proposed action and sponsored an
independent study of treatment technologies and contracting alternatives, known as the Parallax study
[ORNL/M-4693, Feasibility Study for Processing ORNL TRU Waste In Existing and Modified
Facilities, September 15, 1995 (Parallax 1995)]. This facility is needed to reduce the risk to human
health and the environment, and to comply with the TDEC Commissioner’s Order of 1995, which
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Figure S-3. General site location of the proposed TRU Waste Treatment Project facility on
the Oak Ridge Reservation.

requires DOE to make the first shipment of treated TRU sludge to the Waste Isolation Pilot Plant in
New Mexico by January 2003.

This EIS is being prepared according to the NEPA of 1969, the Council on Environmental Quality
NEPA regulations [40 Code of Federal Regulations (CFR) 1500-1508], and DOE’s NEPA
Implementing Procedures (10 CFR Part 1021). This Final EIS incorporates pertinent analyses
performed as part of the DOE’s Waste Isolation Pilot Plant Disposal Phase Final Supplemental
Environmental Impact Statement (WIPP SEIS-11) (DOE 1997a), and the Final Waste Management
Programmatic Environmental Impact Statement for Managing Treatment, Storage, and Disposal of
Radioactive and Hazardous Waste, DOE/EIS-0200-F (WM PEIS) (DOE 1997¢). Treatment of ORNL
TRU waste onsite, and disposal at the Waste Isolation Pilot Plant, is consistent with the Record of
Decision for the Waste Isolation Pilot Plant disposal phase (DOE 1998a) and for DOE’s WM PEIS
Record of Decision for treatment and storage of TRU waste [FR, Vol. 63, No. 15, January 23, 1998
(DOE 1998b)], both issued for management of the TRU waste. The disposal of low-level radioactive
waste is consistent the Record of Decision for the Department of Energy’s Waste Management
Program: Treatment and Disposal of Low-level and Mixed Low-level Waste; Amendment of the Record
of Decision for the Nevada Test Site (DOE 2000).

DOE has awarded a contract to the Foster Wheeler Environmental Corporation (Foster Wheeler)
for the construction, operation, and D&D of a treatment facility for the TRU and alpha low-level
wastes, contingent upon the completion of the NEPA review (if it includes a Record of Decision
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selecting the contractor’s proposed treatment process). The contract would be carried out in four phases
including:

e Phase I, Permitting (includes DOE’s NEPA analysis and contractor preliminary design activities);
e Phase Il, Construction and Pre-Operational Testing;
e Phase Ill, Waste Treatment, Packaging, and Certification; and

e Phase IV, Decontamination and Decommissioning.

Phase | is a 2.5-year period during which the permitting and preliminary design process is
completed for the proposed facility. DOE will complete the NEPA process concurrent with Phase | of
the contract. If the current NEPA review results in the selection of a treatment process other than the
selected contractor’s proposal, Phase Il of the contract would not be implemented. The contract also
allows DOE to identify, during Phase I, other potential waste streams for treatment at this facility
(e.g., small amounts of legacy TRU waste from other sites). An example of such waste is discussed
under cumulative impacts. As part of any consideration to send additional waste to ORNL, further
NEPA review, as appropriate, would be conducted.

The phased procurement approach described above is consistent with DOE’s NEPA regulations at
10 CFR 1021.216, which address integration of DOE’s procurement and NEPA review processes, and
provides for a phased procurement that is contingent upon completion of the NEPA review process
before a “go/no-go” decision. DOE’s Request for Proposal required bids to include environmental data
and analysis, to the extent that they were available. The environmental data provided in the three bids
received were independently evaluated, and an Environmental Critique was prepared. DOE also
prepared an Environmental Synopsis that was issued in January 1999 (Appendix A.2), which was based
on the Environmental Critique. The Synopsis was filed with EPA and is publicly available. In addition,
prior to selection of the contractor, DOE held two public meetings with stakeholders and had ongoing
discussions with regulators.

The proposed site for the treatment facility is adjacent to the Melton Valley Storage Tanks (the
storage area for the TRU mixed waste sludge and associated low-level supernate). DOE would lease the
Melton Valley Storage Tanks and an adjacent land area totaling up to approximately 4 ha (10 acres) to
the contractor selected for the construction of the facility (Figure S-4), subject to notification of the
EPA and the State of Tennessee. Once the facility is closed and D&D of the facility is completed by the
contractor per a D&D plan approved by DOE, the land used for the facility would no longer be leased
to the selected contractor and would revert to DOE.

The proposed facility location is based on the factors listed below:

e The treatment facility should be located close to the existing Melton Valley Storage Tanks to
minimize the length of a new sludge/supernate transfer line and reduce the environmental
disturbance due to construction as recommended in the Feasibility Study for Processing ORNL
Transuranic Waste in Existing and Modified Facilities (Parallax 1995).

e The existing terrain should provide natural shielding for the proposed facility and facilitate material
handling.

DOE would require that all activities associated with the proposed action be performed safely and
in compliance with applicable federal and state regulatory requirements. The contractor would be
responsible for achieving compliance with all applicable environmental and safety and health laws and
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regulations as required in the awarded contract. Regulatory agencies would be responsible for
monitoring compliance by the contractor. The State of Tennessee would regulate the contractor
according to permits under the state’s purview (the RCRA Part B permit issued by the State of
Tennessee). DOE would regulate occupational safety and health and nuclear safety according to
specific environment, safety, and health requirements, as stipulated in the contract between DOE and

Foster Wheeler.

Proposed Construction Site

Figure S-4. DOE would lease the Melton Valley Storage Tanks facility and an adjacent area of land to
construct the waste treatment facility. The location is isolated from ORNL by Haw Ridge.
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S1.4.2 Alternatives

DOE analyzed five alternatives for the proposed action: a no action alternative; three alternative
technologies for treating the wastes followed by shipment to an appropriate disposal facility; and
treatment by any of the three alternative treatment technologies, followed by long-term storage at
ORNL. Section S1.4.2 summarizes the following five alternatives:

1. No Action (i.e., continued on-site storage and no waste treatment) for all of the legacy TRU tank
waste stored in the Melton Valley Storage Tanks and the legacy contact-handled and
remote-handled TRU/alpha low-level solid wastes stored in trenches, vaults, and metal buildings.

2. Low-Temperature Drying (Preferred Alternative) for the Melton Valley Storage Tanks wastes
(sludge and supernate) and segregation and compaction for the solid wastes (contact-handled and
remote-handled TRU/alpha low-level heterogeneous debris).

3. Vitrification for the Melton Valley Storage Tanks wastes (sludge and supernate) and segregation
and compaction for the solid wastes (contact-handled and remote-handled TRU/alpha low-level
heterogeneous debris).

4. Cementation for the Melton Valley Storage Tanks wastes (sludge and supernate) and segregation
and compaction for the solid wastes (contact-handled and remote-handled TRU/alpha low-level
heterogeneous debris).

5. Treatment and Waste Storage at ORNL would provide treatment by one of the above treatment
alternatives followed by interim waste storage at ORNL.

The Treatment and Waste Storage at ORNL Alternative was analyzed as a contingency in case off-site
waste disposal facilities would not be available for any reason.

Each treatment alternative analyzed included treatment approaches that would solidify the sludges
and supernate, compact the solid wastes, and provide treatment for some mixed wastes to meet the land
disposal restriction (LDR) standards. After waste treatment, DOE would certify the waste for disposal
as low-level radioactive waste (including remote-handled low-level and alpha low-level radioactive
waste), mixed low-level waste, or contact-handled and remote-handled TRU waste (including mixed
TRU waste). The contractor would be required to treat all wastes to meet specified waste acceptance
criteria for disposal. For each treatment alternative, this section describes the treatment approach and
general features (with simplified flow diagrams), waste products generated, waste minimization
measures, land use requirements, and the proposed schedule.

Treated TRU waste resulting from the proposed action would be disposed of at the Waste Isolation
Pilot Plant, consistent with the Records of Decision from the WIPP SEIS 11 (DOE 1998a) and the WM
PEIS (DOE 1998b). The waste treatment methods analyzed in this EIS will treat remote-handled TRU
sludge waste to meet RCRA LDR standards. This will allow the treated remote-handled TRU sludge
waste to be stored onsite in the event that the Waste Isolation Pilot Plant is not accepting remote-
handled TRU waste in time to meet the TDEC Commissioner’s Order.

The treated supernate associated with the tank sludge, which is generally classified as low-level
waste, would be disposed of at the Nevada Test Site, consistent with the Record of Decision for the
Department of Energy’s Waste Management Program: Treatment and Disposal of Low-level and Mixed
Low-level Waste; Amendment of the Record of Decision for the Nevada Test Site (DOE 2000).
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Because most of the current solid waste containers do not meet U.S. Department of Transportation
(DOT) regulations (49 CFR 173), the solid waste would need to be repackaged prior to shipment. DOE
would better characterize the solid waste during the repackaging efforts to achieve final DOE waste
certification before disposal. Contact-handled and remote-handled solids containing RCRA regulated
wastes would be isolated and treated to meet RCRA LDR standards, which is addressed in more detail
in Chapter 2.

S1.4.2.1 No Action Alternative

The No Action Alternative involves continued storage of mixed waste (RCRA hazardous and
radioactive) TRU sludges and the associated low-level waste supernate in the Melton Valley Storage
Tanks. Storage of contact-handled and remote-handled TRU/alpha low-level waste solids in the
SWSA 5 North trenches would also continue. The remote-handled TRU/alpha low-level waste solids
that are stored in Buildings 7855 and 7883 would remain in these units, and contact-handled TRU/alpha
low-level solids currently stored in Buildings 7572, 7574, 7842, 7878, and 7879 would also remain in
those units. In addition, the remote-handled TRU and certain contact-handled TRU wastes currently
stored in the below-grade concrete cells in SWSA 5 North (Buildings 7826 and 7834) would be
removed as part of a removal action under CERCLA and moved to existing facilities for remote-
handled and contact-handled wastes at ORNL (described in Section 2.3.1 of this Draft EIS).

No treatment facility would be constructed under the No Action Alternative. The No Action
Alternative assumes institutional control for 100 years followed by a loss of institutional control, which
for analysis purposes, is assumed to be after 100 years. Implementation of this alternative would result
in noncompliance with the milestone established in the TDEC Commissioner’s Order requiring the
submittal of a Project Management Plan, which includes schedules for treatment and shipment of
ORNL’s TRU waste, by September 30, 2001, and would jeopardize the existing milestone established
in the Commissioner’s Order for initiation of shipment of the treated remote-handled TRU sludges to
the Waste Isolation Pilot Plant by January 2003.

S1.4.2.2  Low-Temperature Drying Alternative

The Low-Temperature Drying Alternative (Preferred Alternative: contingent contract to Foster
Wheeler) would treat the TRU mixed waste sludge and associated low-level waste supernate by low-
temperature drying. The solid wastes would be characterized, sorted, and compacted to result in stable
waste forms for final disposal. A waste treatment facility would be constructed immediately adjacent to
the Melton Valley Storage Tanks. Construction of the treatment facility would require the development
of 2 ha (5 acres) of forested land for industrial use.

This alternative would entail evaporating the supernate and free liquids contained in the sludges,
and drying the TRU mixed waste sludges contained in the Melton Valley Storage Tanks. Treatment by
low-temperature drying is expected to substantially reduce the waste volume, generate minimal
amounts of secondary wastes, and meet the waste acceptance criteria of the final disposal facilities. All
waste streams would meet the RCRA LDR standards in the event that unanticipated, on-site storage of
the waste is required in order to coincide with the schedules of the appropriate disposal facilities. TRU
waste streams would be treated to meet the waste acceptance criteria of the Waste Isolation Pilot Plant.
Low-level waste streams would be treated to meet the current waste acceptance criteria of the Nevada
Test Site.
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The simplified block flow diagram for the tank waste treatment system (TRU mixed waste sludge
and associated low-level supernate) is illustrated in Figure S-5. Treatment of the supernate and sludge
could occur independently. Supernate would be pumped from the existing Melton Valley Storage
Tanks through a double-contained, aboveground pipeline to the proposed treatment facility and
collected into mixing/sample tanks. The supernate may be transferred to an evaporator for volume
reduction before transfer to the mixing/sample tanks. In order to meet waste acceptance criteria for the
Nevada Test Site, additives would be mixed with the supernate in these tanks. The supernate dryer
would receive feed batches from the mixing/sample tanks for final concentration and drying into a
stabilized particulate product. The treated waste would be loaded directly into a disposal container that
is pre-loaded in a transportation cask for certification by DOE and shipment to the Nevada Test Site.
Vapors from the dryer would be routed through an air-cooled condenser. Condensate may be stored in a
reservoir for reuse in sludge retrieval, or evaporated and discharged as part of the building ventilation
flow through appropriate high-efficiency particulate air (HEPA) filtration.

Pump from i
Supernate Mix/Sample Package
Sludge

Ventilation

Transport

DOE Certification
LLWS to Disposal Site

Air Emissions

Controls 3 To Atmosphere

Collection/ . DOE Certification Transport to
 Decan Ten ks Filterd Dryer Package TRU Waste Dlispoggl Slce

_______ J

. MVSTs = Melton Valley Storage Tanks

. Supernate may be evaporated

. Air emission controls include
charcoal filters and High-Efficiency
Particulate Air (HEPA) filter systems

. Cross-flow filter is optional

. LLW = Low-level waste

IR -

o &

Figure S-5. Tank waste treatment flow diagram for the Low-Temperature Drying Alternative.

Sludge would be retrieved from the Melton Valley Storage Tanks by sluicing. The sluiced sludge
would be transferred in a double-contained, aboveground pipeline to the sludge collection/decant tanks
in the facility. The sludge would be concentrated by gravity settling in these tanks. Sluiced sludge may
be filtered before transfer to the dryer. For optimum efficiency, the containers of dried sludge solids
would be packaged and loaded directly into Waste Isolation Pilot Plant transportation canisters for
certification by DOE and shipment to the Waste Isolation Pilot Plant.

DOE would deliver drums and boxes of the contact-handled and remote-handled TRU/alpha
low-level solid wastes to the proposed treatment facility. Foster Wheeler would perform visual
inspections and radiation and contamination surveys prior to acceptance of the waste containers.
Wastes not conforming to Foster Wheeler acceptance criteria would be brought into compliance or
processed by another contractor. The drum contents would be characterized by performing a
non-destructive examination and assay in an adjoining enclosure before transfer to a staging area. Any
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alpha low-level waste drums that do not contain TRU waste, or RCRA-regulated waste, would be
treated in a drum compactor for a 50% volume reduction, overpacked, weighed, and conveyed back to
the shipping/receiving area for final certification by DOE. The simplified block flow diagram for the
solid waste treatment systems is illustrated in Figure S-6.

DOE

Receive Drums Visual Compact Transport

Characterize Repackage Certification
and Boxes of Inspection/ Unrestricted in to Disposal
CH-Solid Waste Acceptance Contents Waste Overpacks CH-l:FLF‘f"lIJ or Facliit;;fo
Segregate
Restricted/
RCRA Volume/
_ Materials Restricted/ Size
in Glovebox RCRA Waste Reduction
to Meet
RCRA LDRs
O
7%
Z‘ Ventilation/
5 mmmmmmd Al Emission
Controls
Receive Visual Compact Repackage DOE Transport
Casks of Inspection/ Unrestricted in | Certification to Disposal
RH-Solid Waste Acceptance C&;{g}‘:‘g” Waste Overpacks RH-TRU Facility

CH = Contact-handled
LLW = Low-level waste e
RH = Remote-handled Restricted/

TRU = Transuranic RCRA Waste Volume/Size

to Meet Reduction

RCRA LDRs
Figure S-6. Solid waste treatment flow diagram for the Low-Temperature Drying Alternative.

The remote-handled TRU/alpha low-level waste drums would be moved to a hot cell in order to
sort and separate any contact-handled waste from the remote-handled waste. Any contact-handled and
remote-handled waste containing RCRA-regulated waste would be treated to meet LDR standards by
macroencapsulation. Macroencapsulation refers to a process where waste materials are embedded in an
inert material. Waste that is compliant with LDR standards would be compacted and loaded into
canisters docked at a load-out port on the hot cell. Over-sized remote-handled waste would be size
reduced to fit into the canisters.

The contact-handled TRU/alpha low-level waste drums contents would be moved to a glovebox
after the initial characterization, where RCRA-regulated waste would be segregated for treatment by
macroencapsulation to meet LDR standards. Unrestricted, contact-handled solid waste would be
compacted in drums before transfer to the assay area for DOE certification. Secondary waste, such as
empty waste containers and personal protective equipment (PPE), etc., would be compacted prior to
DOE certification for disposal at an appropriate facility.

The Low-Temperature Drying Alternative would result in a total of approximately 10,833 m®
(382,405 ft°) of primary, secondary, and D&D waste; the largest portion of the total waste volume
(5,550 m® or 195,915 ft*) would be debris from D&D activities. Approximately 607 m® (21,427 ft*) of
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| treated TRU waste; 23 m® (812 ft®) of mixed low-level waste, and 2,778 m® (98,063 ft®) of low-level
waste would be generated by this alternative. Pollution prevention and waste minimization measures
would be implemented. For example, storm water would be diverted around the treatment facility, and
gate valves would be installed in the diversion basins, in the event of a spill.

The total project duration for the Low-Temperature Drying Alternative is 11.5 years with a
treatment time of approximately 5 years, during which off-site shipments of treated waste volumes
would occur.

S1.4.3 Vitrification Alternative

The Vitrification Alternative would include vitrification (melting the waste to form a stabilized
waste glass) of the TRU mixed waste sludge and associated low-level supernate in the Melton Valley
Storage Tanks (Figure S-7). The contact-handled and remote-handled TRU/alpha low-level solid
wastes would be segregated and compacted in a supercompactor. Some solids, however, that are
smaller than the RCRA definition of debris, would be treated by vitrification. The vitrification waste
treatment facility would be constructed next to the Melton Valley Storage Tanks. Construction of the
treatment facility would require the development of 2.8 ha (7 acres) of forested land for industrial use.

Sluicing Liquid (Excess Supernate)

Sludga & DOE Transport
R:nr;pm\tfass% Supernate Mlx_l{g:gple Vitaﬁr[:tation Pmka:ge Certification to Disposal
clter e TRU or LLW Facility
Smaller than the
RCRA Definition
of Debri
CH- and RH-
Solids Excess
Scrubber
: Ventilation System
Demisters Air Emissions To Atmosphere
Controls
MVSTs = Melton Valley Storage Tanks
CH = Contact-handied DOE
RH = Remote-handled Collect - ; Transport
LLW = Low-level waste and Package Certification t;aDisl;gsal
Waste TRU, Mixed,
Treat or LLW Facility

Figure S-7. Treatment flow diagram for sludge, supernate, and solid waste smaller than RCRA definition of
debris for the Vitrification Alternative.

| Tank waste sludge and supernate would be pumped to the treatment facility through an
aboveground, double-contained pipeline after retrieval by pulsed jet mixing. The waste would be
homogenized in mix/sample tanks and the required glass-former blend would be determined after
sampling the homogenized waste.

Dry glass-forming chemicals would be mixed with the homogenized waste, which would then be
fed into the vitrification melter. The resulting molten glass waste would be poured into waste
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containers and allowed to harden. The final glass waste form would be certified by DOE as TRU or
low-level waste for disposal at the appropriate disposal facility.

Off-gas from the melter would be minimized by maintaining a cold cap floating on top of the
melted glass surface. The off-gas system, including a scrubber, demisters, and HEPA filters would
remove over 99% of the off-gas particulates. Excess scrubbing agents and liquid from the demisters
would be recycled or collected, treated, and packaged for DOE certification as TRU, mixed, or
low-level waste before disposal at the appropriate disposal facility.

The remote-handled and contact-handled TRU/alpha low-level solid waste containers would be
delivered to the facility by DOE (Figure S-8). Upon receipt, the surface dose rate would be monitored.
The containers would be characterized and then their contents sorted in a hot cell. Some solid waste
classified as smaller than the RCRA definition of debris would be sent to the vitrification treatment
train. Any contact-handled or remote-handled waste containing RCRA-regulated wastes would be
macroencapsulated. Special waste materials such as batteries, aerosol cans, or glass bottles would be
sent to a special treatment cell for treatment and packaging, or the vitrification treatment train if the
waste matrix is compatible. The remaining remote-handled and contact-handled solid wastes would be
sorted and segregated, and then volume and size reduced if required. Sorted waste containers would be
characterized and weighed before compaction to provide DOE with information for waste certification.
The compacted waste pucks would be placed in 55-gallon drums, grouted, and then placed in a buffer
storage area until the grout hardens.

The Vitrification Alternative would result in an estimated total of 34,000 m® (1,200,200 ft3) of
waste. Approximately 20,712 m® (731,134 ft°) of debris from D&D activities and 6,283 m®
(221,790 ft®) of sanitary wastewater account for the largest portion of the total waste volume.

Figure S-8. Vitrification Alternative flow diagram for solid waste treatment.
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Approximately 1,060 m® (37,418 ft®) of TRU waste, 4 m® (141 ft®) of mixed low-level waste, and
4,983 m® (175,900 ft*) of low-level waste would result from the implementation of the Vitrification
Alternative.

Pollution prevention and waste minimization measures would be implemented. For example, storm
water would be diverted around the treatment facility, and gate valves would be installed in the
diversion basins, in the event of a spill.

The total project duration of the Vitrification Alternative would be approximately 10 years, with
about 3 years of waste treatment. Following 3 months of cold operations (with non-radioactive
materials) after construction of the facility, hot operations (with radioactive materials) would be
conducted for about 2.75 years, during which off-site shipments of treated waste volumes would occur.

S1.4.4 Cementation Alternative

The Cementation Alternative would include hydrocyclone and centrifuge pre-treatment separation
of the TRU mixed waste sludge and associated low-level supernate contained in the Melton Valley
Storage Tanks, followed by cementation of the pre-treated wastes. The contact-handled and
remote-handled TRU/alpha low-level solid wastes would be characterized, then segregated and
compacted similar to the treatment methods described in the Vitrification Alternative for solid waste.
The Cementation Alternative would require the construction of a treatment facility that would be
located on 2 ha (5 acres) of land that would change from forested land to industrial use.

Sludge and supernate would be retrieved from the Melton Valley Storage Tanks by sluicing. The
waste slurry would be pumped through an aboveground double-contained pipeline to storage tanks
inside the cementation treatment facility (Figure S-9). A hydrocyclone in series with a centrifuge would
separate the sludge from the supernate. The majority of supernate would be recycled through the
Melton Valley Storage Tanks to aid in sludge retrieval operations. The slurry discharge from the
centrifuge would be maintained at 25% weight total suspended solids and would be collected in feed
tanks, which would allow continuous transfer to the cementation facility mixer.

A dry blend storage tank would store premixed cementation/stabilization agents. Treatment would
oscillate between the supernate and sludge wastes from the feed tanks. Approximately 3.1 kg (7 lbs) of
dry blend would be added per gallon of sludge from the centrifuge process, and 5 kg (1l Ibs) of dry
blend would be added per gallon of supernate from the centrifuge process to obtain a stabilized waste
form. The dry blend would be transferred to the cementation mixer via a weigh belt feeder. After
mixing the dry blend and waste, the resulting grout mixture would be pumped into 50-gallon drum
liners, which would remain on a conveyor system until hardened, and then be placed inside 55-gallon
carbon steel overpack drums. After passing remote external surface contamination analysis, the drums
would be placed in remote-handled canisters and then into 72-B casks. The treated TRU sludge waste
would be certified by DOE and disposed at the Waste Isolation Pilot Plant. The treated supernate would
be remote-handled low-level waste and would be disposed of at the Nevada Test Site.

The Cementation Alternative would treat the contact-handled and remote-handled TRU/alpha
low-level solid wastes with the same methods described previously for the Vitrification Alternative
(Section S1.4.3), with the exception that none of the solid waste classified as smaller than debris by
RCRA would be segregated and treated separately. This waste would be treated with the larger solid
waste. Any RCRA-regulated waste would be segregated and treated by macroencapsulation.

The Cementation Alternative would result in an estimated total of 28,826 m® (1,017,558 ft°) of
waste. Debris from D&D activities (14,111 m® or 498,118 ft®) and sanitary wastewater and solids
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Figure S-9. Flow diagram for tank waste treatment for the Cementation Alternative.

(7,237 m® or 255,466 ft*) account for most of the total waste volume. The Cementation Alternative
would result in 1,793 m® (63,293 ft°) of treated TRU wastes, 2,540 m® (89,662 ft°) of remote-handled
low-level waste, 2,833 m® (100,005 ft*) of low-level waste, and 3 m® (106 ft%) of mixed low-level
waste.

Pollution prevention and waste minimization measures would be implemented. For example, storm
water would be diverted around the treatment facility, and gate valves would be installed in the
diversion basins, in the event of a spill. The off-gas system would minimize air emissions, and liquid
used for the decontamination of the cementation treatment system would be transferred back into the
cementation treatment system as waste minimization measures.

The total project duration of the Cementation Alternative is approximately 12.5 years, with 6 years
involving waste treatment, during which off-site shipments of treated waste volumes would occur. The
Cementation Alternative would require a longer waste treatment time than the other waste treatment
alternatives, which would reduce the radiochemical and particulate emissions in a given year. The
longer treatment time is the result of the shipment capacity allotment given by the Waste Isolation Pilot
Plant to each approved shipper of certified TRU waste. If the shipment allotment from the Waste
Isolation Pilot Plant were not a limiting factor, and an assumption was made that the treated waste
could be stored at ORNL in the interim, then the sludge and supernate could be treated by the
cementation treatment method in 1 or 2 years.
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S1.4.5 Treatment and Waste Storage at ORNL Alternative

This alternative analyzes the treatment of the sludge and supernate contained in the Melton Valley
Storage Tanks, by either low-temperature drying, vitrification, or cementation. The contact-handled and
remote-handled TRU/alpha low-level solid waste currently stored in bunkers, subsurface trenches, and
metal buildings would be sorted, segregated, and treated by compaction as described in the previous
treatment alternatives. This alternative would include storage of the treated waste at ORNL following
waste treatment in the event that off-site waste disposal facilities are not available. DOE intends to ship
treated waste offsite for disposal as soon as the waste is treated. However, in the event that disposal
capacity is unavailable immediately upon completion of waste treatment, DOE has included the
Treatment and Waste Storage at ORNL Alternative to provide safe, interim, on-site storage capacity
until off-site disposal capacity becomes available. For purposes of analysis, institutional control is
assumed for a period of 100 years, after which there would be a loss of institutional control. Depending
upon the selected treatment method, an additional 0.3 to 0.8 ha (0.75 to 2.0 acres) of land would be
required for on-site storage of the low-level and TRU waste that would result from the treatment
method selected (Table S-1). Implementation of this alternative would result in noncompliance with the
milestone established in the TDEC Commissioner’s Order requiring the submittal of a Project
Management Plan (which includes schedules for treatment and shipment) by September 30, 2001, and
would also jeopardize the existing milestone established in the Commissioner’s Order that requires the
initiation of shipment of the stabilized remote-handled TRU sludges to the Waste Isolation Pilot Plant
by January 2003.

It may be possible to use the existing remote-handled TRU waste bunkers for storage of the treated
TRU, mixed low-level waste, and remote-handled low-level wastes; however, these two bunkers
(Buildings 7855 and 7883) only have a total waste storage capacity of 320 m® (11,296 ft*). It is also
assumed that the existing facilities for contact-handled TRU waste, which have a combined capacity of
1,631 m® (57,574 ft%), could be used for treated low-level waste storage. Table S-1 provides a summary
of the resulting waste volumes of the three waste treatment alternatives and the space required for the
construction of the waste storage facilities. If this alternative were chosen, it is assumed that an
engineering analysis would indicate that the existing TRU waste bunkers could be used to store treated
remote-handled TRU waste, remote-handled low-level waste, and mixed waste. It is assumed that new
waste storage facilities would be located in the Melton Valley area of ORNL, preferably near the waste
treatment facility, or the existing TRU waste storage facilities. It was also assumed that the new storage
building footprints (including shielding) would be similar to the existing storage facilities, and have a
similar waste storage capacity [approximately 150 m® (5,295 ft°) for remote-handle TRU waste,
remote-handled low-level waste, and mixed waste, and approximately 300 m® (10,590 ft*) for other
waste types].

The schedule for waste treatment for the Treatment and Waste Storage at ORNL Alternative would
be similar to the schedule for the treatment alternatives selected (please refer to previous sections for a
description of the schedules that would be implemented for waste processing by low-temperature
drying, vitrification, or cementation). However, there would be no off-site shipments of treated wastes,
only transport to the designated on-site storage facilities. It is assumed that the time needed to construct
waste storage facilities would be similar to the time needed to construct the treatment facility (about
2 years).
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Table S-1. Summary of the TRU, mixed low-level, remote-handled low-level, and low-level waste volumes
(including D&D waste), the resulting new storage space required for each treatment alternative, and the land
area required for additional storage facilities

Low-
Temperature
Drying

Vitrification

Cementation

new storage space required

Table S-1a. Summary of the TRU, mixed low-level, and remote-handled low-level waste volumes and

Total TRU, mixed, and remote-handled low-level waste
requiring on-site storage (m®)

630

Treated TRU waste volume (m®)? 607 1,060 1,793
Mixed low-level waste volume (m°) 23 4 3
Treated remote-handled low-level waste volume (m°) — — 2,540°

1,064

4,336

Existing waste bunkers storage capacity (m°)

New storage capacity needed (m®)°

320
310

320

744

320
4,016

Assumed capacity of single new waste bunker (m®)

Number of new waste bunkers needed

150
3

150
5

150
27

Assumed area of new waste bunker (m?)

234

234

234

storage facilities

Total Storage Facility Area required for TRU, mixed, and 702 1,161 6,265
remote-handled low-level wastes (m?)

Table S-1b. Summary of low-level waste volumes and new storage space required

Total low-level waste requiring on-site storage (m°) 2,778% 4,983° 2,833%
Existing storage capacity (metal building) 1,631 1,631 1,631
New storage capacity needed (m®)° 1,147 3,352 1,202
Assumed capacity of single new metal building (m?®) 300 300 300
Number of new metal buildings needed 4 11 4
Area of new metal buildings (m?) 375 375 375

Total area required for low-level wastes (m?) 1,434 4,190 1,503

Table S-1c. Total area required for all waste types and the associated land requirements for the new

TOTAL FACILITY SPACE REQUIRED FOR ALL WASTE TYPES (m?)

2,136

5,351

7,768

TOTAL HECTARES REQUIRED FOR NEW WASTE
STORAGE FACILITIES®

0.3

0.6

0.8

*TRU waste volumes include both remote-handled and contact-handled waste.

®Total waste volumes include alpha-low-level waste.

‘Determined by subtracting available capacity from resulting waste volume and dividing by assumed storage capacity of new facility

(150 m® for TRU, mixed, and remote-handle low-level wastes, and 300 m? for low-level wastes).

Determined by summing storage space required for all waste types, for each treatment method, and converting to hectares.
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S1.5 ALTERNATIVES CONSIDERED BUT NOT EVALUATED IN DETAIL
S1.5.1 Off-site Waste Treatment

Currently there is no facility available or planned at any DOE other site that could treat
remote-handled TRU mixed waste sludge and the associated low-level waste supernate stored at
ORNL. The Idaho National Engineering and Environmental Laboratory (INEEL) is planning to process
its contact-handled TRU waste on-site at the planned Advanced Mixed Waste Treatment Project
facility. DOE is not currently legally prohibited from shipping waste to the INEEL to be treated so long
as the waste is treated and leaves INEEL within a specified time period. However, using the planned
INEEL facility to treat ORNL TRU waste would be difficult for the following reasons:

e  Because the planned INEEL facility is being constructed to process the contact-handled TRU
waste at INEEL, the ORNL remote-handled TRU waste is not likely to meet the planned facility’s
waste acceptance criteria.

e Most of the ORNL remote-handled and contact-handled TRU/alpha low-level solid waste
containers do not meet DOT standards (49 CFR 173). These containers would require repackaging
prior to transport offsite; therefore, it would be safer and more economical for the treatment of
solid waste to be conducted at ORNL, and for the treated TRU waste to be shipped directly to the
Waste Isolation Pilot Plant, and the treated low-level waste to be shipped directly to the Nevada
Test Site.

o  After treatment at INEEL, the ORNL treated waste would require a second redundant step of
repackaging and DOE certification before the waste could be transported to the Waste Isolation
Pilot Plant or the Nevada Test Site, resulting in additional worker exposures and cost.

Treatment of the ORNL TRU wastes at INEEL is unreasonable because of the increased costs and risks
associated with preparing the tank waste for shipment, repackaging and certifying the solid waste twice,
transporting the waste to INEEL for treatment, and then transporting the treated waste to the Waste
Isolation Pilot Plant or the Nevada Test Site as appropriate.

S1.5.2 Alternate On-site Treatment Facility Locations

Several factors were considered in selecting the site of the proposed on-site treatment facility.
These factors are discussed in Section S1.4 and include minimizing the length of any sludge/supernate
waste transfer line from the Melton Valley Storage Tanks to the proposed treatment facility, using the
terrain to provide natural shielding for the proposed facility, and considering recommendations made in
a Feasibility Study that focused on dealing with the tank wastes (Parallax 1995).

The proposed site is directly west of the Melton Valley Storage Tanks, which is the current storage
area for the TRU mixed waste sludge and associated low-level supernate. This location reduces the
potential risks associated with transporting the liquid and sludge tank wastes from the Melton Valley
Storage Tanks to the proposed treatment facility over public or laboratory roads. Since the solid waste
storage facilities are also located in Melton Valley, the transportation of the solid wastes would only
occur on laboratory roads, also reducing the risk to the public. Melton Valley, while considered part of
ORNL, is separated from the ORNL main plant area by the Haw Ridge (Figure S-1), thus reducing
potential risks to the main body of workers at ORNL from accidental releases. Alternative site locations
were not evaluated in detail because other on-site locations did not meet the siting factors.
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S1.5.3 Alternative Disposal Locations

TRU waste will be disposed of at the Waste Isolation Pilot Plant in accordance with the WIPP
SEIS-II Record of Decision (DOE 1998a) for TRU waste. The analysis in this EIS assumes that all low-
level waste resulting from the ORNL TRU Waste Treatment Facility will be disposed of at the Nevada
Test Site, since the waste acceptance criteria would allow disposal of alpha low-level waste. The
disposal of any low-level waste generated from this action is consistent with the Record of Decision for
the Department of Energy’s Waste Management Program: Treatment and Disposal of Low-level and
Mixed Low-level Waste; Amendment of the Record of Decision for the Nevada Test Site (DOE 2000).

S1.5.4 Alternative Treatment Technologies

Sixteen stabilization and solidification technologies were identified and evaluated as candidates
for processing TRU waste sludge in the Feasibility Study for Processing ORNL Transuranic Waste at
Existing and Modified Facilities (Parallax 1995), but were not analyzed further because they were not
considered reasonable (see Chapter 2, Table 2-5). One of the technologies, plasma arc vitrification, was
also identified as potentially useful for solid remote-handled and contact-handled TRU/alpha low-level
waste. However, it would not be feasible to use a technology for the solid wastes unless it was also
used for the sludge and supernate. Because of cost, scaling, and permitting issues, this technology was
eliminated from further consideration.

S1.6 AFFECTED ENVIRONMENT

Chapter 3 of this EIS describes the existing environment in and around ORNL, which would be
affected by the construction, operation, and D&D of the proposed TRU Waste Treatment Project
facility. Site-specific information for the area surrounding the proposed facility site and the adjacent
Melton Valley Storage Tanks at ORNL is also included. Current, pertinent information is provided for
the Region of Influence for the various resource areas, and the supporting references are cited.

S1.6.1 Land Use

The proposed site is in a forested area immediately west and adjacent to the Melton Valley Storage
Tanks and approximately 2 km (1.25 miles) east of Tennessee State Route 95. The Melton Valley
Storage Tanks are active waste storage tanks, which store legacy TRU mixed waste sludge and its
associated low-level supernate. The area west of the proposed facility site is industrial. The proposed
site for the treatment facility does not contain prime or unique farmland. The landscape at the proposed
site is a mixture of industrial facilities, roads, and utility buildings and equipment.

S1.6.2 Cultural Resources

The proposed site has no known archaeological, cultural, or historic resources. This has been
confirmed by site investigations and by consultation with the State Historic Preservation Officer.
However, two pre-1940s home sites—known respectively as the Jenkins and Jones sites—are located
within 600 ft of the proposed site location. There are no known areas of historical importance to Native
Americans at the proposed project site.

S1.6.3 Ecological Resources

Succession on the fields of former homesteads has produced a relatively young to mid-age open
forest of pines and cedars with dominant tree species of shortleaf and Virginia pine, yellow poplar, red
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| bud, and maples in the vicinity of the proposed project site. Vertebrate fauna at the site include rat
snakes, black racers, red-eyed vireos, pine warblers, scarlet tanagers, wild turkey, red-tailed hawks,
white-footed mice, coyotes, gray squirrels, flying squirrels, white-tailed deer, skunks, and opossums.
There are no Federally-listed terrestrial plant species on the proposed site; the only Federally-listed
animal species recently observed on the ORR are the gray bat and the bald eagle, and these are
migratory or transient individuals and not permanent residents. The Federally-endangered Indiana bat
has not been identified in the project area, but the ORR is within its geographic range.

No Federally-listed aquatic plant species was found in the proposed project site area; however, two
Tennessee State-listed wetland species, the purple fringeless orchid and the river bulrush, may be
present in wetlands adjacent to the proposed site. The only Tennessee State-listed aquatic-related fauna
is the osprey, which is a common nester in Melton Valley. The Federally-endangered pink mucket
pearly mussel is unlikely to be present in or near the proposed facility area because there is no suitable
habitat.

S1.6.4 Geology and Seismicity

The ORR is located in the Tennessee Section of the Valley and Ridge physiographic province. The
Conasauga Group underlies the Melton Valley, and the proposed project site would be situated over the
Cambrian-age Nolichucky Shale. Tectonic activity has produced extensive fracturing and localized
folding of bedrock units. Soil contamination exists in many locations in the Melton Valley area of
ORNL, which is heavily used for waste storage.

The ORR is located in Seismic Zone 2, where the probability of seismic damage is moderate.
S1.6.5 Water and Water Quality

The proposed project site is within the Melton Valley Watershed portion of the White Oak Creek
Watershed, which has a drainage area of 6.15 square miles. Although there are no permanent water
bodies within the site boundary, two perennial streams (White Oak Creek and Melton Branch) and an
unnamed tributary to White Oak Creek, and one lake (White Oak lake) would be close to the proposed
facility.

Surface water from White Oak Creek, White Oak Lake, and Melton Branch contains elevated
levels of radionuclides, mercury, and polychlorinated biphenyls (PCBs) relative to reference streams.
However, overall water quality is good, such that no toxicity to aquatic organisms had been observed
for several years and the toxicity testing was discontinued in 1997.

Groundwater is being contaminated from wastes in the unlined trenches at SWSA 5 North.
According to the Remedial Investigation Report on the Melton Valley Watershed at Oak Ridge,
Tennessee (DOE 1997f), these unlined trenches at SWSA 5 North are estimated to contain
14,000 curies and contribute about 6% of the total strontium-90 and 3.6% of the cesium-137 released to
surface water in Melton Valley. The rate of release of radioactive constituents will likely reduce with
respect to time because of radioactive decay. The contaminated soils around the underground trenches,
and between the trenches and White Oak Creek, will also act as a secondary source of contamination to
groundwater. Well samples taken adjacent to the SWSA 5 North trenches also showed elevated levels
of americium-241 and curium-244 ranging as high as 5,940 pCi/L.

There are six wetlands within 0.8 km (0.5 miles) of the proposed TRU Waste Treatment Facility.
The 100-year and 500-year floodplains associated with White Oak Creek are immediately north of the
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proposed site, but the site is not within a floodplain; therefore, a floodplain assessment under
10 CFR 1022 is not required.

S1.6.6 Waste Management

The estimated waste volumes associated with CERCLA cleanup actions for the ORR range
between 170,506 m*® and 841,060 m® (223,000 to 1.1 million yd*). Remote-handled TRU sludge will no |
longer be generated at ORNL after FY 2000, but approximately 5.5 m® of remote-handled TRU waste
would be generated annually at the Radiological Engineering Development Center at ORNL.

S1.6.7 Climate and Air Quality

The proposed facility is in an air quality control region, which is an attainment area for all criteria
pollutants. ORR and ORNL are in compliance with all federal air regulations and TDEC air-permit
requirements for non-radioactive hazardous air pollutants. The ORR is within a Class Il prevention of
significant deterioration area. Prevailing winds in the area are up-valley in the daytime and down-valley
at night.

S1.6.8 Transportation

Transportation corridors in the region and immediately adjacent to the ORR boundary consist of
local access roads such as Tennessee State Routes 95, 1700, and 62, and Interstates 1-40 and 1-75. The
Old Melton Valley Road provides direct access from Tennessee State Route 95 to the proposed site.
This road has been upgraded under a categorical exclusion (CX) and additional information on the CX
can be found in Section 5.3.2 and Appendix E.

S1.6.9 Utility Requirements

The Tennessee Valley Authority provides electric power to the ORR, which has a current site load
of 166 megawatts (MW). Water is supplied to ORNL by the City of Oak Ridge Water Treatment |
Facility, which draws water from the Clinch River.

S1.6.10 Human Health

The calculated doses to the off-site (public) maximally exposed individual at ORNL and ORR are
shown in Table S-2 (ORNL 1998). Airborne releases of radionuclides for the ORNL maximally
exposed individual in 1997 resulted in a probability of cancer fatality of 2E-07. ORNL contributed
about 58% of the ORR collective effective dose equivalent, or about 5.8 person-rem for the population,
which corresponds to a Latent Cancer Fatality (LCF) of 3E-03 annually. For airborne releases the
estimated probability of cancer fatality for the maximally exposed individual at ORR in 1997 was
2E-07, and the LCF for the collective population was 5E-03 annually.
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Table S-2. Calculated effective dose equivalent to the maximally exposed off-site individual and the collective
population effective dose equivalent from airborne releases of radionuclides in 1997 (ORNL 1998)

Effective dose Collective
equivalentto a Probability of population Latent cancer
maximally exposed  cancer fatality for effective dose fatalities for
individual the maximally equivalent collective
Location (mrem) exposed individual (person-rem) population
ORNL 0.38 2E-07 5.8 3E-03
ORR 0.41 2E-07 10.0 5E-03

Doses from ingestion of fish contaminated from the Clinch River are estimated at 0.045 mrem

(effective dose equivalent) for a maximally exposed individual, which would result in the probability of

a cancer fatality of 2.3E-08. The collective population dose is 0.017 person-rem, which would result in

| an LCF of 8.5E-06. A fisherman spending 250 hours per year along the bank of the Clinch River would

receive a dose from direct radiation of 1 mrem, which would result in a probability of a cancer fatality
of 5E-07.

External exposure rates from background sources in Tennessee average about 6.4 microroentgens
per hour (uR/hour) and range from 2.9 to 11 puR/hour. These exposure rates are equivalent to an
average annual effective dose equivalent of 56 mrem/year and range from 25 to 96 mrem/year. The
total average dose due to background radiation received by an individual in the United States each year,
including the 56 mrem, is about 300 mrem.

Operations at ORNL result in the release of small quantities of chemicals (National Ambient Air
Quality Standards criteria pollutants) to the atmosphere. A steam plant and two small, oil-fired boilers
are the largest emission sources and account for 98% of all allowable emissions at ORNL. Data for
these non-radiological sources are presented in Table 3-17 of this EIS.

S1.6.11 Accidents

The total recorded injuries at ORNL for 1999 were 170 or 4.65 per 100 full-time employees
working one year.

S1.6.12 Noise

The results of a noise survey conducted at the site for the proposed treatment facility in July 1999

indicated the area was relatively quiet. Daily equivalent noise levels ranged from 50 to 70 dBA and

| were highest when the Old Melton Valley Road was under construction. A secondary night-time noise
peak reflected wildlife noises.

S1.6.13 Socioeconomics

| Approximately 7,500 people reside within 8 km (5 miles) of the center of the proposed project site,
and 880,000 people reside within 80 km (50 miles) of the proposed facility. Total regional income in
1996 was $12.0 billion.

S1.6.14 Minority and Low-income Populations

Oak Ridge City census tracts in 1990 indicated a 10% or less African-American population, with
the exception of one tract, which had a 34.4% African-American population. These values compare to
an African-American population of 24.1% nationally and 17% for the State of Tennessee. There are
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two census tracts with low-income populations exceeding both the national average and the Tennessee
state average. There are no federally recognized Native American groups within 80 km (50 miles) of
the proposed site.

S1.7 ENVIRONMENTAL CONSEQUENCES

Table S-3 provides a summary of the potential environmental impacts associated with
implementing the alternatives, and allows a comparison of the alternatives. Acronyms used in this
summary table are defined on the pages on which they appear. All impacts are expected to be small.
The primary differences among alternatives are in potential impacts to water resources, the volume of
waste generated, the number of transportation shipments and associated accidents, and utility
requirements.
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Table S-3. Comparison of impacts among alternatives

No Action Alternative

Low-Temperature Drying

Alternative (Preferred)

Vitrification Alternative

Cementation Alternative

Treatment and Waste
Storage at
ORNL Alternative

Land use e No change in land e Nochangeinlanduse |[e No change in land e No change in land e No change in land use
(Chapter 4, use, land use classification use classification use classification classification
Section 4.1) classifications, or e 2 hectares (ha) (5 acres) [¢ 2to2.8ha(5to e 2ha(5acres)would e 2to2.8ha(5to7 acres)
impacts to visual would change from 7 acres) would change from would change from
resources during underdeveloped to change from underdeveloped to underdeveloped to
100-year institutional industrial use underdeveloped to industrial use industrial use
control period e  Buildings and other industrial use e Buildings and other |e  For waste storage after
e Assuming loss of structures would be e  Buildings and other structures would be treatment, an additional
institutional control, visible to workers but structures would be visible to workers but 0.3 ha (0.75 acre) of land
the land would be not the public visible to workers not the public would be required if
permanently but not the public treatment was by
committed to waste low-temperature drying,
storage 0.6 ha (1.5 acres) of land
if by vitrification, or 0.8
ha (2.0 acres) of land if
by cementation
e  Buildings and other
structures would be
visible to workers but not
the public
e  Assuming loss of
institutional control, the
land would be
permanently committed
to waste storage
Cultural e No cultural, e  Same as No Action e Same as No Action |[e Same as No Action |e  Same as No Action
and historic archeological, Alternative Alternative Alternative Alternative
resources or historic resources
(Chapter 4, in project area
Section 4.2)
ha = hectare.
ORNL =  Oak Ridge National Laboratory.
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Table S-3. Comparison of impacts among alternatives (continued)

No Action Alternative

Low-Temperature Drying
Alternative (Preferred)

Vitrification Alternative

Cementation Alternative

Treatment and Waste
Storage at
ORNL Alternative

Ecological resources
(Chapter 4,
Section 4.3)

Continued release of
waste constituents
from SWSA 5 North
trenches to soils and
groundwater
affecting biota

No habitat
destruction under
continued storage
Minimal impact (HQ
for aquatic biota at
steady-state would
be 7 x 10°7) from
slow release of
MVSTs wastes after
loss of institutional
control

Assuming loss of
institutional control,
wastes from SWSA 5
North trenches,
bunkers, and
buildings would
serve as long-term
contaminant sources

2 ha (5 acres) of forested
habitat lost and
converted to industrial
use (revegetated after
facility D&D)

Reduction of soil and
water contamination
because treatment would
be available for waste to
be removed from SWSA
5 North trenches under
CERCLA

2to2.8ha(5to

7 acres) of forested
habitat lost and
converted to
industrial use
(revegetated after
facility D&D)
Reduction of soil and
water contamination
because treatment
would be available
for waste to be
removed from
SWSA 5 North
trenches under
CERCLA

e 2 ha (5 acres) of
forested habitat lost
and converted to
industrial use
(revegetated after
facility D&D)

e Reduction of soil and
water contamination
because treatment
would be available
for waste to be
removed from
trenches SWSA 5
North under
CERCLA

2t0 2.8 ha (5to 7 acres)
of forested habitat lost
and converted to
industrial use
Low-quality habitat
indefinitely lost for on-
site waste storage facility
construction; 0.3 ha
(0.75 acre) of land
required if treatment by
low-temperature drying,
0.6 ha (1.5 acres) of land
if by vitrification, and
0.8 ha (2.0 acres) of land
if by cementation
Reduction of soil and
water contamination
because treatment would
be available for waste to
be removed from SWSA
5 North trenches under
CERCLA

Assuming loss of
institutional control,
waste constituents would
eventually be released but
impacts would be less
than No Action because
the wastes are treated and
better contained

CERCLA
D&D

ha

HQ

MVSTs

ORNL

SWSA 5 North

Comprehensive Environmental Response, Compensation, and Liability Act (see Table 5-1).

decontamination and decommissioning.

hectare.
hazard quotient.

Melton Valley Storage Tanks.
Oak Ridge National Laboratory.
Solid Waste Storage Area 5 North.
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Table S-3. Comparison of impacts among alternatives (continued)

Low-Temperature

Treatment and Waste

Drying Alternative Vitrification Cementation Storage at
No Action Alternative (Preferred) Alternative Alternative ORNL Alternative
Geology and e No impact to e No impact to geology | No impact to e No impact to No impact to geology
seismicity geology or or regional seismicity geology or geology or regional or regional seismicity
(Chapter 4, regional seismicity |¢ 2 ha of soil disturbed regional seismicity seismicity 2 10 2.8 ha of soil
Section 4.4) e No construction- Reduction of soil and | 2.8 ha of soil e 2 ha of soil disturbed
related impacts to water contamination disturbed disturbed Reduction of soil and
soils or geology because treatment e Reduction of soil |e Reduction of soil water contamination
e Continued release would be available for and water and water because treatment
of waste waste to be removed contamination contamination would be available for
constituents from from SWSA 5 North because treatment because treatment waste to be removed
the SWSA 5 North trenches under would be available would be available from SWSA 5 North
trenches to soils CERCLA for waste to be for waste to be trenches under
during and after removed from removed from CERCLA
loss of institutional SWSA 5 North SWSA 5 North Eventual release of
control trenches under trenches under constituents from
e Eventual release of CERCLA CERCLA treated wastes after
wastes from loss of institutional
MVSTs and control
SWSA 5 North
bunkers and
building into soils
after loss of
institutional
control
CERCLA =  Comprehensive Environmental Response, Compensation, and Liability Act (see Table 5-1).
ha = hectare.
MVSTs =  Melton Valley Storage Tanks.
ORNL =  Oak Ridge National Laboratory.

SWSA 5 North

Solid Waste Storage Area 5 North.
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Table S-3. Comparison of impacts among alternatives (continued)

Low-Temperature

Treatment and Waste

Drying Alternative Vitrification Cementation Storage at
No Action Alternative (Preferred) Alternative Alternative ORNL Alternative
Surface water e  Continued release of |e  Potential for increased |e  Same as Low- Same as Low- Same as Low-
(Chapter 4, waste constituents siltation in White Oak Temperature Drying Temperature Drying Temperature Drying
Section 4.5.1) from the SWSA 5 Creek, Melton Branch, Alternative Alternative Alternative for period of
North trenches to and an unnamed institutional control
surface water during tributary After loss of institutional
and after loss of e Reduction of soil and control, waste
institutional control water contamination constituents would
e  Eventual release of because treatment would eventually be released but
long-lived be available for waste to impacts would be less
radionuclides from be removed from SWSA than No Action because
MVSTs and SWSA 5 5 North trenches under wastes are treated and
North bunkers and CERCLA better contained
buildings into
surface water after
loss of institutional
control
Groundwater e No groundwater use |e  No groundwater use e  Same as Low- Same as Low- Same as Low-
(Chapter 4, e Continued release of |e  Positively impacts Temperature Drying Temperature Drying Temperature Drying
Section 4.5.2) waste constituents groundwater due to Alternative Alternative Alternative

from SWSA 5 North
trenches during and
after loss of
institutional control
Eventual release of
wastes from MVSTs
and SWSA 5 North
bunkers, buildings,
and trenches into
groundwater after
loss of institutional
control

waste removal and
treatment of waste from
SWSA 5 North trenches

Eventual release of
constituents after loss of
institutional control, but
impacts would be less
than No Action because
wastes are treated and
better contained

CERCLA
MVSTs

ORNL

SWSA 5 North

Comprehensive Environmental Response, Compensation, and Liability Act (see Table 5-1).

Melton Valley Storage Tanks.

Oak Ridge National Laboratory.
Solid Waste Storage Area 5 North.
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Table S-3. Comparison of impacts among alternatives (continued)

Low-Temperature

Treatment and Waste

Drying Alternative Vitrification Cementation Storage at
No Action Alternative (Preferred) Alternative Alternative ORNL Alternative
Wetlands & e Continued impacts |¢  Small impact from e Same as Low- e Same as Low- e Same as Low-
Floodplains to White Oak sedimentation to the Temperature Temperature Temperature Drying
(Chapter 4, Creek floodplain 100-year or 500-year Drying Alternative Drying Alternative Alternative during

Section 4.5.3)

due to SWSA 5
North
contamination
No impact to
wetlands during
institutional
control

After loss of
institutional
control wastes
would eventually
contaminate
wetlands

After loss of
institutional
control wastes
continue to impact

floodplains during
construction phase
Wetland B (0.012 ha
or 0.03 acres) would
be eliminated by
construction, but will
be mitigated

institutional control
Eventual release of
treated waste
constituents after loss
of institutional control

floodplains
ha = hectare.
ORNL =  Oak Ridge National Laboratory.

SWSA 5 North

Solid Waste Storage Area 5 North.
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Table S-3. Comparison of impacts among alternatives (continued)

Low-Temperature

Treatment and Waste

SWSA 5 North

Solid Waste Storage Area 5 North.

Drying Alternative Vitrification Cementation Storage at
No Action Alternative (Preferred) Alternative Alternative ORNL Alternative
Waste e TRU sludge wastes|e  All legacy wastes in Same as Low- e Same as Low- e Same as Low-
Management and associated proposed action Temperature Temperature Temperature Drying
(Chapter 4, low-level would be treated Drying Alternative Drying Alternative Alternative
Section 4.6) supernate inthe  |e  Approximately Approximately - Approximately e 10,833 to 34,128 m® of
MVSTs solid 10,833 m® of total 34,128 m® of total 28,826 m® of total waste generated,
wastes in SWSA 5 generated waste, waste generated, waste generated, depending on the
North trenches, including: including: including: treatment selected, and
and solid waste in |- 607 m® CH and RH 1,0600m°*CHand |- 1,793 m®CH and stored on-site
storage facilities TRU waste; RH TRU waste; RH TRU waste; e Would require
would remain - 2,778 m® low-level 4,980 m® low-level |- 2,833 m® low-level continued surveillance
untreated waste; waste; waste; and maintenance of
e Would require - 23 m’of low-level 4 m®of low-level |- 2,540 m® of waste inventory for
continued mixed waste; mixed waste; remote-handled interim onsite storage
surveillanceand |- 1,560 m® of sanitary 7,201 m® of low-level waste; at ORNL
maintenance of wastewater; and sanitary - 3m’of low-level |¢ Would require
untreated legacy |- 5,550 m*debris from wastewater; and mixed waste; construction of
waste inventory D&D activities 20,760 m® debris |- 7,437 m® of additional waste
and associated on- from D&D sanitary storage facilities—
site facilities activities wastewater; and using 0.3 to 0.8 ha of
indefinitely at - 14,143 m® debris land depending upon
ORNL from D&D treatment process
e Would result in activities selected
violation of legal
mandate due to
continued waste
storage, potentially
resulting in fines
CH =  contact-handled.
D&D =  decontamination and decommissioning.
m® = cubic meters.
MVSTs =  Melton Valley Storage Tanks.
ORNL =  Oak Ridge National Laboratory.
RH =  remote-handled.

TRU

transuranic.
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Table S-3. Comparison of impacts among alternatives (continued)

No Action Alternative

Low-Temperature Drying
Alternative (Preferred)

Vitrification Alternative

Cementation Alternative

Treatment and Waste Storage
at ORNL Alternative

Climate and
Air Quality
(Chapter 4,
Section 4.7)

= No impact to air
quality

= Minor emissions during
normal operations; slightly
higher volatile organic
emissions

Minor emissions
during normal
operations; slightly
higher nitrogen
dioxide emissions

e Minor emissions during
normal operations;
slightly higher
particulate emissions.

e Minor emissions during
normal operations

Transportation

On-site Retrieval and

On-site Retrieval and

On-site Retrieval and

On-site Retrieval and

On-site Retrieval and

(Chapter 4, Transport Transport Transport Transport Transport
Section 4.8) e No on-site waste e 300 shipments of RH e  Same as Low- e  Same as Low- e  Same as Low-Temperature
shipments waste from trenches and Temperature Drying Temperature Drying Drying Alternative for
bunkers, and Alternative Alternative retrieval accidents and
245 shipments of CH radiological transportation
waste to treatment facility accidents
e  Retrieval accidents could e 3,339 shipments of treated
result in 6.3E-05 LCFs waste to storage facility
(public) and 7.5E-04 (using Cementation process
industrial fatalities to as bounding case)
involved workers e  2.0E-04 transportation
e  Transportation accidents related fatalities
could result in 2.9E-05 e  3.4E-04 construction
LCF (public) and 3.3E-05 fatalities (involved
non-radiological fatalities workers)
e  Total risks to non- e  2.5E-03 loading and
involved workers and unloading accident
public MEI are 5.3E-07 fatalities (involved
and 6.2E-09 probability of workers)
cancer fatality,
respectively
e  8.0E-03 LCF (involved
worker (based on
1 rem/year assumed dose
limit)
CH =  contact-handled.
LCFs = latent cancer fatalities.
MEI = maximally exposed individual.
ORNL =  Oak Ridge National Laboratory.

RH

remote-handled.
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Table S-3. Comparison of impacts among alternatives (continued)

No Action Alternative

Low-Temperature Drying
Alternative (Preferred)

Vitrification
Alternative

Cementation
Alternative

Treatment and Waste
Storage at
ORNL Alternative

Transportation

Off-site Transport

Off-site Transport

Off-site Transport

Off-site Transport

Off-site Transport

(continued) e No off-site e 397 shipments of TRU |e 989 shipments of |e 2,425 shipments of |e  No off-site shipment of
(Chapter 4, shipments waste with 3.2E-01 TRU waste with TRU waste with TRU waste or low-level
Section 4.8) accidents and 4.4E-02 8.0E-01 accidents 2.2 accidents and waste
fatalities predicted and 1.1E-01 3.0E-01 fatalities
e Non-accident LCFs of fatalities predicted predicted
8.7E-03 for CH TRU |e¢  Non-accident LCFs |  Non-accident LCFs
and 3.1E-02 of 5.3E-03 for CH of 5.3E-03 for
for RH TRU waste TRU and 9.3E-02 CH TRU and
e 277 low-level waste for RH TRU waste 2.7E-01 for
shipments with 2.6E-01|e 281 low-level waste RH TRU waste
accidents and 3.6E-02 shipments with e 914 low-level waste
accident fatalities 2.6E-01 accidents shipments with
predicted and 3.6E-02 8.8E-01 accidents
e 2.1E-09 non-accident accident fatalities and 1.2E-01
LCFs predicted e 2.1E-09 non- accident fatalities
accident LCFs predicted
predicted e 7.5E-09 non-
accident LCFs
predicted
CH =  contact-handled.
LCFs = latent cancer fatalities.
ORNL =  Oak Ridge National Laboratory.
RH =  remote-handled.
TRU =  transuranic.
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Table S-3. Comparison of impacts among alternatives (continued)

No Action Alternative

Low-Temperature Drying
Alternative (Preferred)

Vitrification Alternative

Cementation Alternative

Treatment and Waste
Storage at
ORNL Alternative

Utility
Requirements
(Chapter 4,
Section 4.9)

e  Total estimated
power usage
2,200 MW

e 5 million gallons of

About 15,000 MW of
total electricity usage

5 million gallons of
water use during project

About 45,000 MW of
total electricity usage
7 million gallons of
water use during

About 11,250 MW of
total electricity usage
15 million gallons of
water use during

Electricity use varies by
alternative from 13,450
MW to 47,200 MW total,
which includes electricity

water use projected life project life project life use for interim storage
over 100-year e  Water use varies by
institutional control alternative (10 million to
period 20 million gallons),
which includes water use
for interim storage
Human Health e LCFsforinvolved |e PCF from radiological |e PCF from e PCF from e LCF for involved worker

(Chapter 4,
Section 4.10)

worker population
estimated to be
2E-02

e Risk to public and
non-involved worker
would be negligible
during institutional
control period

e  After loss of
institutional control,
higher risks to public
from contaminated
surface water,
groundwater, and
food supplies

releases to involved
worker estimated to be
3.0E-08; non-involved
worker estimated to be
2.0E-08; and off-site
MEI estimated to be
1.0E-08

Collective dose to the
affected off-site public
population would be
1.2E-01 person-rem,
resulting in

6.0E-05 LCFs

radiological releases
to involved worker
estimated to be
9.0E-08; non-
involved workers
estimated to be
7.0E-08; off-site
MEI estimated to be
5.0E-08

Collective dose to
the affected off-site
public population
would be 6.8E-01
person-rem, resulting
in 3.0E-04 LCFs

radiological releases
to involved worker
estimated to be
6.0E-09;
non-involved workers
estimated to be
5.0E-09; and off-site
MEI estimated at
3.0E-09

Collective dose to the
affected off-site
public population
would be 2.8E-02
person-rem, resulting
in 1.0E-05 LCFs

population estimated to
be 2E-02

PCF for the non-involved
worker and off-site MEI
would be equal to that
estimated for the
treatment technology
selected

Collective dose and
number of fatalities for
the affected off-site
population would be
equal to that for the
treatment technology
selected

After loss of institutional
control, higher risks to
public from contaminated
surface water,
groundwater, and food
supplies, but less risk
than No Action
Alternative since wastes
are treated and better
contained

LCFs
MEI

ORNL
PCF

latent cancer fatalities.

megawatt(s).

maximally exposed individual.

Oak Ridge National Laboratory.
probability of cancer fatality.
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Table S-3. Comparison of impacts among alternatives (continued)

Low-Temperature

Treatment and Waste

Drying Alternative Vitrification Cementation Storage at
No Action Alternative (Preferred) Alternative Alternative ORNL Alternative
Noise e Noise levelsat 50 |e Site constructionand [e Same as Low- e Same as Low- e Same as Low-
(Chapter 4, to 60 dBA D&D noise up to Temperature Temperature Temperature Drying

Section 4.12)

70 dBA

Noise levels during
operations at 50 to
60 dBA

Noise increases are
temporary and minor

Drying Alternative

Drying Alternative

Alternative during
treatment and would
decrease, similar to the
levels of No Action,
during interim storage

dBA
D&D
ORNL

decibels as recorded on the A-weighted scale of a standard sound level meter.
decontamination and decommissioning.
Oak Ridge National Laboratory.
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Table S-3. Comparison of impacts among alternatives (continued)

Low-Temperature

Treatment and Waste

Drying Alternative Vitrification Cementation Storage at
No Action Alternative (Preferred) Alternative Alternative ORNL Alternative

Accidents e MVSTs Breach® e MVSTsBreach'-NA |e Same as Low- e MVSTs Breach' - NA [e MVSTs transfer line
(Chapter 4, - MEI-1.1E-05 PCF |e MVSTs transfer line Temperature Drying|e MVSTSs transfer line failure?
Section 4.11) - Population - 1.1 LCF | failure? Alternative failure? - MEI - 3.2E-06 to 6.6E-06

during institutional |- MEI - 3.2E-06 PCF - MEI - 6.3E-06 PCF PCF

control and 11 LCF |- Population - 0.16 LCF - Population - 0.31 LCF |- Population - 0.16 to 0.31

after loss of - Non-involved workers — - Non-involved workers | LCF

institutional control
Non-involved workers
—9.2E-04 PCF
Vehicle impact (CH
TRU and RH TRU
waste)®

MEI - 1.6E-06 PCF
Population —

0.024 LCF
Non-involved workers
—1.3E-04 PCF
Earthquake*

MEI - 1.6E-05 PCF
Population —

0.24 LCF
Non-involved workers
—1.4E-03 PCF
Vehicle impact/fire
(CH TRU and RH
TRU waste) ®

MEI - 1.4E-07 PCF
Population —

2.1E-03 LCF

- Non-involved workers

- 1.2E-05 PCF

2.8E-04 PCF

Vehicle impact® -
negligible
Earthquake®

MEI - 4.8E-07 PCF
Population —

7.2E-03 LCF
Non-involved workers —
4.2E-05 PCF

Vehicle impact/fire® -
negligible

- 5.5E-04 PCF - Non-involved workers —
e Vehicle impa(;t3 - 2.8E-04 to 5.5E-04 PCF
negligible e Vehicle impact® -

negligible
Earthquake (CH TRU

e Earthquake®
- MEI -9.6E-07 PCF U

- Population - and RH TRU waste)*
0.014 LCF - MEI - 4.8E-07 to
- Non-involved workers | 9.6E-07 PCF
— 8.4E-05 PCF - Population — 7.2E-03 to
1.4E-02 LCF

- Non-involved workers —
4.2E-05 to 8.4E-05 PCF

¢ Vehicle impact/fire (after
processing)®

- MEI - 1.4E-07 PCF

- Population — 2.1E-03 LCF

- Non-involved workers —
1.2E-05 PCF

CH
LCFs
MEI
MVSTs

contact-handled.
latent cancer fatalities.

maximally exposed individual. RH
Melton Valley Storage Tanks

not applicable.

ORNL
PCF

TRU

Oak Ridge National Laboratory
probability of cancer fatality.
remote-handled.
transuranic.

1Melton Valley Storage Tanks (MVSTs) breach accident would be
initiated by an earthquake with a 50,000-gallon release to the
environment.

2MVSTs transfer line failure accident assumes the line between the
MVSTs and the treatment facility fails during waste transfer operations.

3Vehicle impact (CH TRU and RH TRU waste) accident assumes a
forklift breaches a package of solid waste.

4Earthquake accident assumes that packages of solid waste fall causing
the packages to breach.

5Vehicle impact/fire (CH TRU and RH TRU) accident assumes a vehicle
accident resulting in breach of the waste package and an ignition of the
vehicle fuel that results in burning of the wastes.

G\/ehicle impact/fire (after processing) accident assumes a vehicle
accident resulting in breach of the waste package and an ignition of the
vehicle fuel that results in burning of the treated wastes (only applies
following Low-Temperature Drying Alternative with assumed
combustible macroencapsulant).
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Table S-3. Comparison of impacts among alternatives (continued)

Low-Temperature

Treatment and Waste

Drying Alternative Vitrification Cementation Storage at
No Action Alternative (Preferred) Alternative Alternative ORNL Alternative
Socioeconomic e Nochange in ¢ No significant impacts|e  No significant e No significant e No significant impacts
(Chapter 4, economic activity |e  Earnings represent impacts impacts e Earnings represent

Section 4.13)

0.1% of the income
for the region

Earnings represent
0.2% of the
income for the
region

Earnings represent
0.1% of the income
for the region

0.1% of the income for
the region

Environmental
Justice
(Chapter 4,
Section 4.14)

e No disproportion-
ately high and
adverse impact
expected to
minority and low-
income
populations

No disproportionately
high and adverse
impact expected to
minority and low-
income populations

No disproportion-
ately high and
adverse impact
expected to
minority and low-
income
populations

No disproportion-
ately high and
adverse impact
expected to
minority and low-
income populations

No disproportionately
high and adverse
impact expected to
minority and low-
income populations

ORNL

Oak Ridge National Laboratory.




S1.8 CUMULATIVE IMPACTS

The evaluation of cumulative impacts couples impacts of the proposed action and, where
appropriate, the bounding alternative for each resource area, with impacts from other past, present, and
reasonably foreseeable future actions.

The proposed action would be consistent with the existing industrial land use classification in
Melton Valley. The cumulative impact on land use would be small because only 3.4 ha (8.4 acres)
would be developed for the treatment and storage facilities (based on the Treatment and Waste Storage
at ORNL Alternative, using vitrification as the treatment technology for the bounding case).
Construction and operation of a vitrification treatment facility would only result in 2.8 ha (7 acres) of
forested land disturbed for a period of at least a decade, thereby resulting in a small incremental
increase in the loss of habitat in the lower reaches of Melton Valley.

Cumulatively, impacts to water resources in the White Oak Creek Watershed are expected to be
mostly beneficial. The proposed action would augment several ongoing CERCLA actions in the
watershed designed to reduce strontium-90 and other contamination in groundwater and in the soil. By
implementing the proposed action, waste in the SWSA 5 North trenches would be treated.
Sedimentation that could occur from the proposed action would be small and would help renew
ongoing sediment depletions in the White Oak Embayment; sedimentation is beneficial because it
provides shielding. However, a 0.016-ha (0.03-acre) wetland on the proposed project site eastern boundary
is expected to be eliminated by construction.

There are 65 ha (160 acres) of land in Melton Valley devoted to waste storage and operation
(DOE 1997b). For the Treatment and Waste Storage at ORNL Alternative, additional on-site storage
space up to 0.8 ha (2 acres) would be required using cementation as the bounding alternative. Given the
extensive area already devoted to waste storage in Melton Valley, this would not be cumulatively
significant.

Ongoing and future projects involving ground disturbance activities that would likely result in
fugitive dust emissions include the proposed Spallation Neutron Source. There should not be a direct
cumulative impact to air quality from fugitive dust emissions from the proposed action; however,
deposition of particulates from the proposed action, combined with emissions from the Spallation
Neutron Source, could indirectly affect vegetation by coating leaves with dust.

The Toxic Substances Control Act (TSCA) Incinerator at the ETTP, the Bull Run Steam Plant
8 km (5 miles) east of ORNL, and the Kingston Steam Plant [approximately 48 km (30 miles)
northwest of ORNL] near Kingston, Tennessee, are major atmospheric emission sources in the region
which affect the air quality at ORNL. The TSCA Incinerator is a source of radionuclide emissions at
the ETTP. All action alternatives considered for the proposed action would contribute a small amount
to the overall emissions in the air shed.

The transportation of TRU Waste Treatment Project waste would be a subset of the total volume
of waste evaluated in the DOE WM PEIS. At ORR, the DOE WM PEIS estimated that transport of all
waste types would result in 8.1E-04 accidents per shipment and 1.1E-04 fatalities per shipment (DOE
1997d). For the proposed action, the greatest number of waste shipments would occur under the
Cementation Alternative (2,425 shipments of TRU and 914 shipments of low-level waste), which
represents the bounding alternative. Under the Cementation Alternative, the TRU waste shipments are
estimated to result in 2.2 accidents and 3.0E-01 fatalities.
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Regarding human health risk, all action alternatives would eventually result in reducing long-term
exposure to chemical and radiological contaminants; however, during the treatment and repackaging
effort, some minor process air emissions and resulting risks to humans would occur. The bounding
alternative for this resource area, the Vitrification Alternative, would contribute 6.8E-01 person-rem to
the affected population and a corresponding 3E-04 LCFs risk to that population. Cumulatively, this
risk, combined with existing risks and risks from the Spallation Neutron Source Project, would result in
3.1E-01 LCFs.

The proposed TRU Waste Treatment Project would contribute very little additional employment,
and the project’s contribution to cumulative socioeconomics impacts would be very small.

S19 MITIGATION

Several best management practices are identified as mitigation measures. These practices include
erosion and dust control measures, covering open truck beds during hauling, minimizing time that
vehicles idle, and periodic vehicle inspections.

A 0.016-ha (0.03-acre) wetland on the proposed project site is expected to be eliminated by construction.
Potential mitigation measures include avoidance, minimization, or compensation. Redesigning the layout of
the TRU Waste Treatment Facility could potentially avoid or minimize impact to this wetland. Should this
not be practical, then compensatory mitigation, such as new wetland construction, would be done. For
example, redesign of the sediment/storm water detention basin could result in a constructed wetland.
Mitigation measures to achieve no net loss of wetlands will be in a Mitigation Action Plan provided to state
regulations.

S1.10 UNAVOIDABLE ADVERSE IMPACTS AND IRREVERSIBLE AND IRRETRIEVABLE
COMMITMENTS OF RESOURCES

Despite mitigation measures, there would be some small, but unavoidable adverse impacts
resulting from the implementation of the proposed action. Depending on the treatment process, 2 to
2.8 ha (5 to 7 acres) of forested land would be used for construction of the proposed waste treatment
facility, resulting in the loss of this habitat by plants and animals for a period of at least a decade
(Sections 4.1 and 4.3). The area would be revegetated after closure and D&D of the facility.

Approximately 0.8 ha (2 acres) of land would be required indefinitely for the waste storage
facilities if the Treatment and Waste Storage at ORNL Alternative is implemented. Land indefinitely
committed as storage space would be approximately 0.3 ha (0.75 acres) for the low-temperature drying
treatment, 0.6 ha (1.5 acres) for the vitrification treatment, or 0.8 ha (2.0 acres) for the cementation
treatment (Section 4.1). This would constitute an irreversible and irretrievable commitment of land.
There would, however, be no loss of federally-protected threatened or endangered species or critical
habitat (Section 4.5.3). The proposed action would also involve the irreversible or irretrievable
commitment of energy and materials. Approximately 11,250 to 45,000 MW of electrical energy would
be committed and consumed depending on the alternative selected (Section 4.9).

S1.11 APPLICABLE LAWS AND REGULATIONS

A number of laws, regulations, and agreements would apply to the Proposed Action. These are
discussed in detail in Chapter 8, and some highly relevant ones are summarized here.
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RCRA, as amended (42 U.S.C. 86901 et seq.), regulates the treatment, storage, and disposal of
hazardous wastes. Regulation is by permit, meaning that the State of Tennessee studies the alternative
chosen by DOE and then establishes a permit specific to the project that describes how the project is to
be carried out. Whether DOE chooses the No Action Alternative, or any other alternative under
consideration in this EIS, some type of RCRA permit will be required. Selection of any of the action
alternatives would require a RCRA permit to treat and store the waste. The LDR standards would be
addressed though the TDEC Commissioner’s Order (dated September 1995).

Under the TDEC Commissioner’s Order, DOE is required to implement the Site Treatment Plan
(under the Federal Facility Compliance Act) that mandates specific requirements for the treatment and
shipment of ORNL’s mixed TRU waste. The primary milestone in the Commissioner’s Order is that
DOE begin treating legacy TRU sludge in order to make the first shipment to the Waste Isolation Pilot
Plant (a DOE transuranic waste disposal facility) in New Mexico by January 2003. If the No Action
Alternative were selected, DOE is potentially subject to fines and penalties due to non-compliance with
the Tennessee Commissioner’s Order, which requires treatment and shipment offsite of the TRU waste.
Should the Treatment and Waste Storage at ORNL Alternative be undertaken, modification of the
Commissioner’s Order would be required, as the Order requires wastes to be treated and shipped. In
addition, new storage units could be required in order to accommodate increasing volumes of stored
wastes.

CERCLA, as amended (42 U.S.C. 89601 et seq.), is the authority under which the TRU wastes
currently stored in the SWSA 5 North trenches would be removed. After removal of the waste from the
SWSA 5 North trenches, residual contamination in the surrounding media (soils and groundwater) may
still need to be addressed under a subsequent CERCLA action. In addition, from a cumulative impacts
perspective, the proposed action would assist the CERCLA cleanup at Melton Valley, which is a
watershed to be remediated under the FFA (see Section 8.2).

The Endangered Species Act of 1973, as amended (16 U.S.C. 1931 et seq.) is important since three
Federally-listed endangered species (gray bat, Indiana bat, and pink mucket pearly mussel) are known
to occur near the project area. Informal consultations are ongoing with the U.S. Fish and Wildlife
Service on these species.
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1. INTRODUCTION AND BACKGROUND

1.1 INTRODUCTION

U.S. Department of Energy (DOE) facilities have performed nuclear energy research and
radiochemical production since the early 1940s. The Oak Ridge Reservation (ORR) encompasses
13,974 contiguous hectares (ha) (34,516 acres) owned by the DOE in the Oak Ridge, Tennessee, area.
The Y-12 Plant, the East Tennessee Technology Park (ETTP), and the Oak Ridge National Laboratory
(ORNL) are major DOE facilities within the ORR.

ORNL was constructed during World War Il as a pilot-scale plant to support nuclear energy research
and the construction of larger plutonium production facilities at Hanford, Washington. ORNL is located
on approximately 1,174 ha (2,900 acres), 40 km (25 miles) northwest of the City of Knoxville, in eastern
Tennessee (Figure 1-1). The site is located in a water-rich environment that contains numerous small
tributaries that flow into the Clinch River located south and west of the site. ORNL is located in the
Tennessee Valley between the Great Smoky Mountains (located approximately 80 km or 50 miles east)
and the Cumberland Plateau (about 45 km or 25 miles west).

Figure 1-1. Location of Oak Ridge National Laboratory in relation to the City of Oak Ridge, other DOE
facilities in the area, and the State of Tennessee.
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ORNL continues to be used for DOE operations and is internationally known as a premier research
facility. Research and development activities support national defense and energy initiatives. Ongoing
waste management and environmental management activities continue to address legacy' and newly
generated low-level radioactive?, transuranic (TRU)?, and hazardous wastes resulting from research and
development activities. As the ORR is on the National Priorities List, meeting the cleanup challenges at
the site, including those associated with legacy wastes at ORNL, is a high priority for the DOE Oak Ridge
Operations (ORO), the Tennessee Department of Environment and Conservation (TDEC), U.S.
Environmental Protection Agency (EPA), and stakeholders. The treatment and disposal of legacy TRU
waste at ORNL is an important component of the DOE cleanup at the site. Currently, no facilities exist at
ORNL, or the ORR, for treating TRU mixed waste’ sludges and associated low-level waste supernate, and
contact-handled® and remote-handled® TRU/alpha low-level” waste solids, before disposal.

1.2 BACKGROUND

During early research activities, little was known about the effects of exposure to radiation and other
hazardous substances. Waste management practices changed as the hazards were better understood.
Wastes generated from research and development activities and isotope production were managed with
the best available practices at the time. Liquid radioactive waste was stored in underground storage tanks.
Lower activity liquid waste was transferred to ponds for storage and settling before release into White
Oak Creek. Contaminated solid waste was buried in pits and trenches.

1.2.1 Waste Types

Legacy waste stored at ORNL resulted from past isotope production, and from research and
development activities at DOE facilities. The four legacy waste types that would be treated under the
proposed action are remote-handled TRU mixed waste sludge, low-level radioactive waste supernate
(liquid portion) associated with the TRU sludge waste, contact-handled TRU/alpha low-level waste
solids, and remote-handled TRU/alpha low-level waste solids. Much of the sludge waste contains metals
regulated under the Resource Conservation and Recovery Act (RCRA) and, therefore, may be classified
as mixed waste. ORNL currently has the largest inventory of remote-handled TRU waste in the DOE
complex and a smaller portion of the contact-handled TRU waste.

Supernate, the liquid portion of the waste stored in the underground storage tanks at ORNL, is
generally characterized as low-level waste. Sludge waste, found on the bottoms of the underground

!Legacy waste is defined as waste generated from past isotope production and research and development activities.

2L ow-level waste is defined as any radioactive waste not classified as high-level, spent nuclear fuel TRU, by-product
material, or mixed waste [based on Implementation Guide for Use with DOE M 435.1-1, DOE G 435.1-1, July 1999 (DOE
1999a)].

STRU waste is waste not classified as high-level radioactive waste but as waste which contains more than
100 nanocuries per gram (nCi/g) of alpha-emitting TRU isotopes (atomic numbers greater than 92) with half-lives greater
than 20 years (based on DOE 1999a).

“Mixed waste is a waste that contains radioactive waste regulated under the Atomic Energy Act of 1954 as amended,
and a hazardous component subject to the Resource Conservation and Recovery Act (based on DOE 1999a).

SContact-handled TRU waste contains beta- and gamma-emitting isotopes in addition to alpha-emitting isotopes, with
a surface dose rate of 200 millirem per hour (mrem/h) or less [Waste lIsolation Pilot Plant Disposal Phase Final
Supplemental Environmental Impact Statement (WIPP SEIS-11), DOE/EIS-0026-S-2, “Glossary,” p. GL-3 (DOE 1997a)].

®Remote-handled TRU waste contains beta- and gamma-emitting isotopes in addition to alpha-emitting isotopes, with
a surface dose rate greater than 200 mrem/h [WIPP SEIS-II, “Glossary,” p. GL-14 (DOE 1997a)].

"Alpha low-level radioactive waste is low-level waste that contains alpha-emitting isotopes.
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storage tanks, formed from precipitants that settled out of the supernate during waste storage. The sludge
waste has been characterized as TRU mixed waste.

The solid waste at ORNL is a heterogeneous mixture consisting of paper, glass, rubber, cloth, plastic,
and metal from glove boxes, fuel processing, hot cells, and reactors. Based on generator records, the solid
waste has been classified as either TRU or alpha low-level radioactive waste. Because the nature of the
solid waste can only be confirmed after retrieval and characterization, solid wastes were characterized as
“TRU/alpha low-level radioactive waste” in the Notice of Intent to note the current uncertainty. The solid
waste may contain metals regulated under RCRA, but generator records do not indicate the presence of
any RCRA-listed constituents.

1.2.2 Waste Storage at ORNL

The legacy TRU waste is in the form of sludge, which is currently stored in aging, underground
storage tanks that are undergoing waste retrieval operations. The retrieval operations are scheduled to be
completed by the end of fiscal year (FY) 2001. The retrieved waste is being transferred to the Melton
Valley Storage Tanks. The remainder of the TRU sludge waste is already stored in the Melton Valley
Storage Tanks. Sampling and analysis has been performed on all of the tank waste at ORNL. The
radiological and chemical properties of the sludge and supernate have been measured, and a bounding
analysis was performed on each constituent to provide a range of waste characteristics. The legacy TRU
solid waste at ORNL is currently stored in subsurface trenches, vaults, and metal buildings.

Approximately 60 m* (15,850 gal) of low-level liquid waste and about 20 m® (706 ft®) of TRU waste
(5 m® of remote-handled TRU solid, 10 m® of contact-handled TRU solid, and 5 m*® of sludge) are
generated each year at ORNL. New waste generated after the proposed TRU Waste Treatment Facility is
closed and decontamination and decommissioning (D&D) begins is not within the scope of this
Environmental Impact Statement (EIS). When the proposed TRU Waste Treatment Facility is closed for
D&D, DOE plans to treat TRU liquid wastes at the main TRU waste generator facility known as the
Radiological Engineering Development Center (REDC) in order to avoid future large inventories of TRU
liquid or sludge waste. Newly generated liquid low-level waste would be processed through the ORNL
waste management system and stored in the Melton Valley Storage Tanks—Capacity Increase Project
tanks (Figure 1-2). Solid TRU waste would be packaged at the generating facility for disposal at the
Waste Isolation Pilot Plant.

1.2.2.1 Liquid and sludge wastes storage

The liquid low-level waste system at ORNL includes underground storage tanks for the
accumulation of mixed (RCRA constituents and radioactive) TRU and low-level sludges and liquids. The
supernate (liquid layer covering the sludge in underground storage tanks) is considered a low-level waste.
It does not contain hazardous constituents and is not regulated under RCRA. The sludge developed from
particulates settling out of the liquid waste and forming a sludge layer on the tank bottoms. The sludge
waste is characterized as TRU waste, and it contains RCRA metals including mercury, chromium,
cadmium, and lead, so it is also classified as mixed waste.

From 1966 until 1984, the primary method for liquid low-level waste disposition at ORNL was
hydrofracture. Hydrofracture involved mixing the waste with grout and injecting the resulting waste
slurry into shale formations located more than 1,000 ft below ground. Liquid low-level and some TRU
waste was prepared and disposed of primarily at the Old Hydrofracture Facility. The New Hydrofracture
Facility was also used for a short period of time. Since 1984, underground piping has been used to
transfer liquid low-level waste to the ORNL evaporator facility for volume reduction. The evaporator
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bottoms are pumped in shielded, aboveground lines to the Melton Valley Storage Tanks following
volume reduction operations.

Wastewater treatment units are specifically excluded from federal RCRA permitting requirements
pursuant to 40 Code of Federal Regulations (CFR) 170.1(c)(2)(v). The Melton Valley Storage Tanks are
classified as waste water treatment units under TDEC’s administered water program and are subject to
ORNL’s Tennessee Pollutant Discharge Elimination System Permit (TPDES). The Melton Valley Storage
Tanks are also permitted by rule under the State of Tennessee’s RCRA program because, under
Tennessee rules [TNRule 1200-1-11-.07(1)(c)], TPDES-permitted units are granted permit by rule status.
Under the Federal Facilities Agreement (FFA) between the EPA, TDEC, and DOE, the Melton Valley
Storage Tanks are classified as existing, in-service tanks with secondary containment. Under the FFA,
these tanks must continue to undergo annual integrity assessments and maintain their release detection
monitoring capabilities throughout their active lives. The tanks are allowed to remain in service unless a
release is detected. Results of the assessments continue to demonstrate that the Melton Valley Storage
Tanks are not releasing hazardous constituents or radionuclides to the environment.

The Melton Valley Storage Tanks
facility (Figure 1-2) provides a number of
measures to prevent, detect, and ERVIEIIRYEIEY
minimize potential releases to the [EERSIEICLMENS
environment and groundwater. Each of '
the eight cylindrical tanks is of 3.7-m
(12-ft) diameter and is 18.7 m (61.3 ft)
long. The tanks are constructed from
welded, 0.5-in.-thick, type 304L stainless
steel (SS) that is compatible with the
primary components of the waste and
provides optimum structural integrity.
Type 304L SS is very corrosion resistant
to neutral or alkaline oxidizing salts such
as nitrates, nitrites, or chromates. The
tanks were designed for service pressure
of 15pounds per square inch, gauge
(psig) and service temperatures up to

150°F. The tanks were hydrostatically
tested at 22.5 psig prior to operation. The
tanks are fitted with level switches and

Figure 1-2. Aerial view of the Melton Valley Storage Tanks—
Capacity Increase Project during installation of the six
100,000-gallon (gal) tanks located south of the Melton Valley

specific gravity and temperature elements Storage Tanks.
that are connected to recorders/alarms in
the local control house.

Two underground concrete vaults provide secondary containment for the Melton Valley Storage
Tanks (Figure 1-2). Each vault provides containment for four tanks. Both vaults are 19.5 m (64 ft) wide
by 20 m (66 ft) long and have an internal height of 5.8 m (19 ft). The walls, floors, and ceilings of the
vaults are constructed from 0.8- to 1.5-m (2.6-to 5.0-ft)-thick reinforced concrete. The vaults are
internally lined by a 16-gauge, type 304 SS, welded construction “floor pan” to a height of about 2 m
(7 ft). The vaults contain an integral sump pump for the collection and detection of any tank leakage. The
vaults meet the requirements for Seismic Zone 2 under the Uniform Building Code (UBC). The tanks’
piping, valve, and pump gallery is located in an adjacent, similarly constructed underground vault that is
internally lined with a type 304 SS floor pan to a height of about 0.9 m (3 ft).
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The waste volumes in the Melton Valley Storage Tanks began to approach capacity limits in the early
1990s from the continued generation of liquid low-level waste at ORNL. The Emergency Avoidance Solidification
Campaign solidified about 25,000 gal of the supernate layer that had separated from the sludge during
storage in an effort to reduce some of the waste volume in the Melton Valley Storage Tanks. ORNL
conducted additional volume reduction campaigns and other operations, including in-tank evaporation and
out-of-tank evaporation to maintain capacity at the Melton Valley Storage Tanks.

In 1998, ORNL completed the Melton Valley Storage Tanks—Capacity Increase Project, which
involved construction of facilities adjacent to the existing Melton Valley Storage Tanks and installation of
six 100,000-gal cylindrical, SS storage tanks (Figure 1-2). An Environmental Assessment (EA) was
completed for these tanks in 1995 (Environmental Assessment of the Melton Valley Storage Tanks—
Capacity Increase Project, DOE/EA-1044) (DOE 1995). The new facility has the capability to transfer
liquids and pumpable sludges between the six new tanks and the eight original Melton Valley Storage
Tanks. Pipes from the new tanks also allow transfers of waste to the liquid low-level waste evaporator and
the solidification facility at ORNL. Based on a projected generation rate of approximately 60 m*/year
(15,770 gal/year) of liquid low-level waste from the evaporator bottoms (sludge and supernate), the new
tanks will provide sufficient storage capacity for low-level waste for approximately 24 years.

1.2.2.2 Solid waste storage

Solid remote-handled and contact-handled TRU waste is currently packaged in metal boxes, drums, and
concrete overpacks, and stored in RCRA-permitted facilities (metal buildings and bunkers). Most of the
legacy solid waste containers do not meet the current U.S. Department of Transportation (DOT)
regulations and would require repackaging prior to shipment offsite.

Solid TRU waste is also buried in metal and wood boxes found in 23 trenches and 8 auger holes used
for the retrievable storage of TRU waste in the Solid Waste Storage Area 5 North (SWSA 5 North). The
trenches have seasonal infiltration and inundation of groundwater intermittently throughout the year that
causes a “bathtubbing” effect. Soil sampling around the trenches and White Oak Creek indicate gamma
contamination at the soil surface equal to 50 LRem/h. These trenches also contribute to surface water and
groundwater contamination in the Melton Valley Watershed. The primary contamination sources in the
SWSA 5 North area are soils and sediments found on 1.54 ha (3.8 acres). The primary source volume is
1.1 million ft® of waste, soils, and sediment containing a total of 14,000 curies. Secondary contamination
of soil and groundwater ocurrs on 1.54 ha (3.8 acres). The secondary contamination media include
contaminated soils and groundwater between the TRU trenches and White Oak Creek. The SWSA 5
North trenches are estimated to contribute to 6% of the total strontium-90 and 3.6% of the cesium-137
released to surface water in Melton Valley [Remedial Investigation Report on the Melton Valley
Watershed at Oak Ridge National Laboratory, Oak Ridge, Tennessee, Volume 1. Evaluation,
Interpretation, and Data Summary, DOE/OR/01-1576/V1&D2, May 1997 (DOE 1997b)].

1.3 PURPOSE AND NEED FOR DOE ACTION

DOE has a need to treat the legacy TRU waste at ORNL in order to reduce the risk to human health
and the environment and to comply with legal mandates from the TDEC and the ORNL Site Treatment
Plan. Due to the water-rich environment in East Tennessee, legacy TRU waste contained in underground
trenches at ORNL poses a threat to the area’s water quality. These wastes are continually releasing
radionuclides into the surrounding soil, groundwater, and surface water. In addition, the liquid and sludge
wastes in the Melton Valley Storage Tanks would, if accidentally released by an earthquake, be rapidly
transported into nearby streams threatening wildlife and severely degrading water quality.
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The four types of legacy TRU waste that require treatment at ORNL are: remote-handled TRU waste
sludge; low-level radioactive waste supernate associated with the sludge; contact-handled TRU/alpha
low-level radioactive waste solids; and remote-handled TRU/alpha low-level radioactive waste solids.
The approximate quantities™ of the four waste streams® requiring treatment and analyzed in this EIS are:

e 900 m® (31,770 ft%) of remote-handled TRU sludge (mixed waste), which is, or will be, located in the
Melton Valley Storage Tanks;

e 1,600 m® (56,480 ft®) of low-level supernate (associated with the TRU sludge), which is, or will be,
located in the Melton Valley Storage Tanks;

e 550 m® (19,415 ft°) of remote-handled TRU waste/alpha low-level radioactive waste solids, located
in vaults and trenches; and

e 1,000 m® (35,300 ft*) of contact-handled TRU waste/alpha low-level radioactive waste solids,
located in metal buildings.

There are legal mandates that require DOE to address legacy TRU waste management needs. DOE
has been directed by the TDEC and the EPA to address environmental issues including disposal of its
legacy TRU waste. DOE is under a TDEC Commissioner’s Order (September 1995) to implement the
Site Treatment Plan (under the Federal Facility Compliance Act) that mandates specific requirements for
the treatment and disposal of ORNL’s TRU waste. The primary milestone in the Commissioner’s Order is
that DOE begin treating legacy TRU sludge in order to make the first shipment to the Waste Isolation
Pilot Plant (a DOE transuranic waste disposal facility) in New Mexico by January 2003.

Waste retrieval operations are currently under way to prepare many of the inactive TRU waste
storage tanks, including the gunite tanks, at ORNL for closure. A majority of the wastes retrieved from
the ORNL inactive tanks are being consolidated into the Melton Valley Storage Tanks, prior to treatment
at the proposed TRU Waste Treatment Facility, and have been included in the stated waste quantities
needing treatment. DOE will ensure the safe and efficient retrieval, and transfer, of legacy TRU tank
waste to the Melton Valley Storage Tanks at ORNL for consolidation. Waste retrieval and consolidation
activities for the ORNL Inactive Tanks Program are planned for completion by the end of FY 2001.

Removal, treatment, and disposal of the retrievable TRU waste from portions of the SWSA 5 North
area is considered a major component of the selected remedy for the Melton Valley Watershed at ORNL
according to the Draft Record of Decision for the Melton Valley Watershed (DOE 1997c). In addition, an
Interim Record of Decision [issued in connection with the FFA among EPA, TDEC, and DOE under the
Comprehensive Environmental Response, Compensation, and Liability Act (CERCLA)] for the Gunite
and Associated Tanks Remediation Project (DOE 1997d), and an Action Memorandum for the Old
Hydrofracture Facility Tanks Remediation Project (DOE 1997¢), require the waste from these tanks to be
treated and disposed of along with the TRU waste from the Melton Valley Storage Tanks. This tank waste
is included in the total waste volume slated for treatment in the TRU Waste Treatment Facility. Currently,
no facilities exist at ORNL or the ORR for treating TRU sludges and the associated low-level waste
supernate, or the contact-handled and remote-handled TRU/alpha low-level radioactive solid waste.

8Waste volume estimates provided herein have not been rounded and may contain more than the significant
number of digits.

®Potential impacts of off-site waste (15 m® from Paducah) are considered in Section 5. DOE would need to
conduct further NEPA review as appropriate for any proposal for the Paducah site, or any other site in the DOE
complex to ship any TRU waste to ORNL for treatment.
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1.4 SCOPE OF ENVIRONMENTAL IMPACT STATEMENT

DOE has prepared this EIS under the National Environmental Policy Act (NEPA) and its
implementing regulations on the proposed construction, operation, and D&D of a TRU Waste Treatment
Facility at ORNL in Oak Ridge, Tennessee. As part of this EIS, DOE evaluated alternative approaches for
achieving the proposed action. Since much of the tank sludge waste displays RCRA characteristics, the
proposed facility would be permitted under RCRA. Most of the waste is currently stored in the Melton
Valley area of ORNL in underground waste storage tanks, bunkers, metal buildings, and subsurface
trenches.

This EIS has been prepared according to the NEPA of 1969, the Council on Environmental Quality
NEPA regulations (40 CFR 1500-1508), and DOE’s NEPA Implementing Procedures
(10 CFR Part 1021). In accordance with the NEPA process, a Notice of Intent was published in the
Federal Register (Appendix A.1). This Final EIS incorporates pertinent analyses performed as part of the
DOE’s Waste Isolation Pilot Plant Disposal Phase Final Supplemental Environmental Impact Statement
(WIPP SEIS-1I), DOE/EIS-0026-S-2, September 1997 (DOE 1997a) and the Final Waste Management
Programmatic Environmental Impact Statement for Managing Treatment, Storage, and Disposal of
Radioactive and Hazardous Waste, DOE/EIS-0200-F (WM PEIS) (DOE 1997f). Treatment of ORNL
TRU waste onsite, and disposal at the Waste Isolation Pilot Plant, is consistent with the Records of
Decision issued for management of the transuranic waste for the aforementioned EISs (63 FR 3624 and
3629, respectively, January 23, 1998) (DOE 1998a; DOE 1998b). The disposal of low-level radioactive
waste at the Nevada Test Site is consistent with the Record of Decision for the Department of Energy’s
Waste Management Program: Treatment and Disposal of Low-level and Mixed Low-level Waste;
Amendment of the Record of Decision for the Nevada Test Site (DOE 2000).

DOE addressed issues associated with the potential environmental impacts of the alternatives for the
proposed action in this Final EIS, including:

e potential effects on air, soil, and water quality from normal operations and reasonably foreseeable
accidents;

e potential effects on the public, including minority and low-income populations, and workers from
exposure to radiological and hazardous materials from normal operations and reasonably foreseeable
accidents;

e compliance with applicable federal, state, and local requirements and agreements;

e pollution prevention, waste minimization, and energy and water use reduction technologies to
eliminate or reduce use of energy, water, and hazardous substances and to minimize environmental
impacts;

e  potential socioeconomic impacts, including potential impacts associated with the workforce needed
for operations;

e potential cumulative environmental impacts of past, present, and reasonably foreseeable future
operations; and

e  potential irreversible and irretrievable commitment of resources.
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1.5 PUBLIC PARTICIPATION

A Notice of Intent to prepare an EIS for the
TRU Waste Treatment Facility was published in
the Federal Register on January 27, 1999. The
Notice of Intent identified the public scoping
period to encourage early public involvement in
the EIS process and to solicit public comments
(Figure 1-3) on the proposed scope of the EIS,
including the issues and alternatives it would
analyze. Two meetings were held in Oak Ridge,
Tennessee, on February 11 and 16, 1999, to
provide an opportunity for all people who
wished to comment or make a presentation. The
scoping period ended on February 26, 1999.
Transcripts from the public scoping meeting are
summarized in Appendix A.3.

Figure 1-3. Stakeholder meetings have been held as
part of the TRU Waste Treatment Project.

The Draft EIS was released to the public for review and comment on March 3, 2000. On
March 21, 2000, a public hearing was held in the Oak Ridge Mall. Oral comments were received on the
Draft EIS and a transcript was made of the hearing. The public comment period ended on April 17, 2000.
All public comments received on the Draft EIS and responses to these comments are contained in the
Comment Response Document, Volume 2 of this Final EIS, and summarized below.

Information provided below contains an overview of comments and responses on the Draft EIS and
discusses those areas for which DOE received multiple comments.

Many commentors supported DOE’s proposed action, although some were concerned that the
processes for treating the wastes in the Melton Valley Storage Tanks may not have been done before at
this scale or by the selected contractor. Some commentors were concerned about the uncertainty of using
the various treatment processes (e.g., technical implementability), especially Vitrification. While DOE
acknowledges that there is some uncertainty in treating TRU waste using any of the technologies, there
are successful examples of these specific technologies being used in similar situations. Examples of
successful use of drying technology include the Hanford 200 Area evaporator in Hanford, Washington,
the Palo Verde Nuclear Generating Station near Phoenix, Arizona, and the Three-Mile Island-2
Evaporation Project, in New York. Examples of successful waste solidification operations using hydraulic
cement include DOE’s Hanford, Rocky Flats, and Savannah River sites, and the Melton Valley Storage
Tank waste at ORNL. Examples of successful DOE use of vitrification include the Savannah River M-
Area, the Fernald Minimum Additive Waste Unit, and the West Valley Vitrification Plant.

Some commentors took issue with the Treatment and Waste Storage at ORNL Alternative,
maintaining that 100 years of institutional control was an insufficient timeframe for analysis of impacts,
and that the alternative was contrary to a Tennessee Department of Environment and Conservation (TDEC)
Commissioner’s Order to ship treated waste offsite; thus, the alternative was not reasonable under NEPA.
Other commentors noted that the alternative should not be for 100 years, but that 30 years was the
maximum DOE should consider for interim storage. Some commentors indicated that the impacts
associated with the No Action Alternative were also understated because the impact analysis period was
limited to 100 years. DOE considers this alternative reasonable and has provided additional analysis in the
Final EIS for the No Action Alternative and Treatment and Waste Storage at ORNL that examined
potential impacts from loss of institutional control, assumed to occur for analysis purposes, after
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100 years. A 30-year timeframe as compared to a 100-year timeframe would show lower impacts for both
utility usage and worker exposure.

Several commentors stated that DOE unduly restricted the impact analysis by omitting analysis of
on-site transport of the wastes to the treatment facility. DOE agrees and has added several subsections to
Chapter 4, in Section 4.8, that discuss transportation analysis of the Final EIS. These sections address the
impacts of routine operations to the involved worker, and impacts of accidents to the involved worker,
non-involved worker, and the public from the exhumation or removal of wastes from the subsurface
trenches, buildings, and bunkers, and the transport of wastes to the proposed treatment facility.

The U.S. Department of the Interior (DOI) asked for additional information on protected species,
including the Indiana Bat. DOE has submitted to DOI a draft Biological Assessment (BA) based on
information in the Draft EIS and from site walkovers, and DOE will continue informal consultation with
DOI under the Endangered Species Act. A copy of the draft BA is included in Appendix E of the
Final EIS.

One commentor questioned the adequacy of the accident analysis for the Low-Temperature Drying
Alternative, pointing out that for high-level waste, explosions and criticality are typically evaluated. DOE
considered a wide range of accident scenarios and selected those that were determined to be credible for
detailed analysis. Because low-temperature drying is a low-energy process and is conducted in small,
1-m® batches, an explosion would be unlikely. Further, this waste treatment process would be performed
in an area with 2-ft-thick walls for radiological protection. Workers are not allowed in the area when
treatment is occurring. As a result, there is little risk to involved and non-involved workers. With regard
to criticality accidents, DOE has no process knowledge suggesting that any enriched materials would be
part of the waste stream. In addition, administrative and process controls would be followed that avoid
criticality.

Project-related and other environmental materials are available for public review in the following
reading rooms:

Washington, D.C. U.S. Department of Energy
Freedom of Information Public Reading Room, Forrestal Building,
Room | E-190,
1000 Independence Avenue, S.W.
Washington, DC 20585
Telephone: (202) 586-3142

Oak Ridge, Tennessee U.S. Department of Energy,
Oak Ridge Operations Office
200 Administration Road, Room G-217
Oak Ridge, TN 37831
Telephone: (423) 241-4780
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1.6 RELATIONSHIP TO OTHER NEPA DOCUMENTS

DOE has prepared and issued a number of EISs and EAs that present analysis of environmental
consequences that are relevant to the proposed action. These include:

o Final Waste Management Programmatic Environmental Impact Statement for Managing Treatment,
Storage, and Disposal of Radioactive and Hazardous Waste (WM PEIS), DOE/EIS-0200-F, May
1997 (DOE 1997f). Low-level waste will be treated to meet the waste acceptance criteria for the
Nevada Test Site selected in the Record of Decision for the Department of Energy’s Waste
Management Program: Treatment and Disposal of Low-level and Mixed Low-level Waste;
Amendment of the Record of Decision for the Nevada Test Site (DOE 2000). The treatment of TRU
waste onsite at ORNL is consistent with DOE’s January 1998 WM PEIS Record of Decision (DOE
1998b) for TRU waste treatment and storage, which decided that DOE sites would treat and store
their own TRU wastes onsite, before shipment to the Waste Isolation Pilot Plant for disposal.

e Waste Isolation Pilot Plant Disposal Phase Supplemental Environmental Impact Statement,
DOE/EIS-0026-S-2, September 1997 (DOE 1997a). The WIPP SEIS-II evaluates the impacts of
various treatment options; the transportation of TRU waste to the Waste Isolation Pilot Plant, using
trucks, and both regular and dedicated rail service; and the disposal of the waste at the Waste
Isolation Pilot Plant. The Waste Isolation Pilot Plant has waste acceptance criteria that Oak Ridge
TRU waste must meet following treatment.

e Advanced Mixed Waste Treatment Project at the ldaho National Engineering and Environmental
Laboratory Environmental Impact Statement (AMWTP EIS), DOE/EIS-0290-F, issued in January
1999 (DOE 1999b). This EIS analyzes the environmental impacts of several similar treatment
alternatives and the construction of the Advanced Mixed Waste Treatment Facility in Idaho.

e Final Environmental Impact Statement for the Construction and Operation of the Spallation Neutron
Source, DOE/EIS-0247, April 1999 (DOE 1999c). This document addresses the regional
environment on the ORR.
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2. DESCRIPTION OF THE PROPOSED ACTION AND ALTERNATIVES

2.1 PROPOSED ACTION

DOE proposes to construct, operate, and decontaminate and decommission (D&D) a waste treatment
facility for the treatment of legacy ORNL TRU, alpha low-level waste, and newly generated TRU waste
(Figure 2-1) in order to reduce the risk to human health and the environment, and to comply with the
TDEC Commissioner’s Order of 1995, which has a primary milestone that requires DOE to make the first
shipment of treated TRU sludge to the Waste Isolation Pilot Plant in New Mexico by January 2003.
Impacts relative to the construction, operation, and D&D' of any treatment facility are presented in
Chapter 4, in detail, for each treatment alternative evaluated in this EIS. All the legacy waste DOE
proposes to treat as part of the TRU Waste Treatment Facility Project is currently stored at ORNL. The
newly generated TRU waste would be treated at the proposed facility until it is closed for D&D. TRU
waste generated after closure of the proposed facility is not within the scope of the proposed action.
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Figure 2-1. General site location of the proposed TRU Waste Treatment Facility at Oak Ridge National
Laboratory (ORNL) on the Oak Ridge Reservation (ORR).

DOE’s proposed action would entail the award of a privatization contract, contingent upon the
completion of the NEPA review, for the construction, operation, and D&D of the proposed waste
treatment facility to a private contractor. DOE solicited bids from contractors for a treatment facility for
the TRU wastes. The privatization contract request for proposal was structured so that the selected

!Specific information on impacts resulting from D&D activities can be found in Chapter 4 in Sections 4.1.3,
414, 415, 4.1.6, 43.7, 443, 445, 447, 452, 453, 4.7.3, 475, 476, 47.7, 483, 4.8.4, 485, 4.8.6,
and 4.10.5.
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contractor would be required to use its own funds for the construction of the facility, and so that payment
for the construction portion of the contract would not be made until the waste was treated to meet the
appropriate waste acceptance criteria and certified by DOE. Three bids were received and evaluated. DOE
incorporated environmental information very early in the project planning. For example, DOE required
proposals to include environmental data and analysis. Prior to selection of the contractor, DOE held two
public meetings with stakeholders and had ongoing discussions with regulators. In addition, DOE
prepared a characterization report for the site of the proposed action and sponsored an independent study
of treatment technologies and contracting alternatives, known as the Parallax study [ORNL/M-4693,
Feasibility Study for Treatment ORNL TRU Waste In Existing and Modified Facilities,
September 15, 1995 (Parallax 1995)]. DOE independently evaluated the environmental information
provided in the bids. DOE developed an environmental synopsis of the environmental information in
accordance with 10 CFR 1021.216 and published the Environmental Synopsis for the Transuranic Waste
Treatment Project at the Oak Ridge Reservation in January 1999 (Appendix A.2). This synopsis has been
filed with the EPA and made available to the public.

The proposed site for the treatment facility is adjacent to the Melton Valley Storage Tanks (the
current storage area for the waste sludge and supernate). DOE would lease the Melton Valley Storage
Tanks and an adjacent land area totaling up to 4 ha (10 acres) to the selected contractor for the
construction of the facility (Figure 2-2), subject to notification of the EPA and the State of Tennessee to
clarify the change in land use. Once the facility is closed and D&D of the facility is completed, the
Melton Valley Storage Tanks and the land used for the facility would no longer be leased to the
selected contractor.

Proposed Construction Site

Figure 2-2. DOE would lease the Melton Valley Storage Tanks facility and an adjacent area of land to
construct the waste treatment facility. The location is isolated from ORNL by Haw Ridge.
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The proposed facility location is based on two factors listed below:

e The treatment facility should be located close to the existing Melton Valley Storage Tanks to
minimize the length of a new sludge/supernate transfer line and reduce the environmental
disturbance due to construction as recommended in the Feasibility Study for Processing ORNL
Transuranic Waste in Existing and Modified Facilities (Parallax 1995).

e The existing terrain should provide natural shielding for the proposed facility and facilitate material
handling.

The location of the proposed facility near the Melton Valley Storage Tanks would reduce the risk
associated with transporting the liquid and sludge tank waste from the Melton Valley Storage Tanks to
the proposed treatment facility over public or laboratory roads. The Melton Valley Storage Tanks are
located in Melton Valley, separated from the main plant area at ORNL by the Haw Ridge. The proposed
treatment facility site would be fenced, with controlled access to Tennessee State Highway 95, which is
located west of the proposed site. DOE would provide electrical, water, and telephone service to the edge
of the leased area on the east side of the facility. DOE upgraded the existing single-lane road (Old Melton
Valley Road, referred to as High Flux Isotope Reactor access road by some sources) from State Route 95
to the proposed facility to provide improved emergency access from the High Flux Isotope Reactor. This
road will become the main access to the proposed facility. A categorical exclusion under NEPA was
executed for this road upgrade (CX-TRU-98-007, Categorical Exclusion for Construction/Relocation of
Access Road at Oak Ridge National Laboratory) (DOE-ORO 1998). Because most of the sludge is
regulated under RCRA, the proposed facility would be permitted under RCRA.

The proposed action would be carried out in four phases:

e Phase I, Licensing and Permitting [includes DOE’s NEPA analysis and contractor preliminary
design activities; U.S. Nuclear Regulatory Commission (NRC) license is not required as the facility
will only be treating DOE wastes];

e Phase Il, Construction and Pre-Operational Testing;
o Phase Ill, Waste Treatment, Packaging, and Certification; and
e Phase IV, Decontamination and Decommissioning.

DOE will complete the NEPA process concurrent with Phase | of the contract. Phase | is a 2.5-year period
during which the permitting and preliminary design process is completed for the proposed facility. If the
NEPA review results in another alternative being selected, the contract would be terminated before
Phase Il of the contract begins.

DOE requires that all activities associated with the proposed action be performed safely and in
compliance with applicable federal and state regulatory requirements. The selected contractor would be
responsible for achieving compliance with all applicable environmental, safety, and health laws and
regulations. Regulatory agencies would be responsible for monitoring compliance by the contractor. The
State of Tennessee would regulate the selected contractor according to permits under the state’s purview
(the RCRA Part B permit issued by the State of Tennessee). DOE would regulate occupational safety and
health and nuclear safety according to specific environment, safety, and health requirements.

Waste volume reduction would be a major consideration for the proposed action. Waste volume
reduction would minimize waste generation during the treatment process, conserve resources, and would

TRU Waste Treatment Project, FINAL Environmental Impact Statement

2-3



result in lower disposal costs. The waste treatment technique used in the proposed action would need to
be flexible enough to address a wide range of waste properties, substantially reduce the TRU waste
volume, and generate minimal secondary waste during treatment. After waste treatment, DOE would
certify the waste for disposal as low-level radioactive waste, alpha low-level radioactive waste, or TRU
waste. The contractor would be required to treat all wastes to meet specified waste acceptance criteria for
disposal. In the event that the Waste Isolation Pilot Plant is not accepting remote-handled TRU waste in
time to meet the TDEC Commissioner’s Order, the selected contractor would be required to reduce the
solubility of the RCRA metals in the sludge waste in order to form stable compounds. The stabilized
sludge would not exceed the RCRA Toxicity Characteristic Leaching Procedure (TCLP) limits and would
no longer exhibit RCRA characteristics. This would ensure that the treated waste meets RCRA Land
Disposal Restriction (LDR) standards, required by the ORNL Site Treatment Plan, in the event that the
treated waste is stored onsite before transport to the Waste Isolation Pilot Plant.

The proposed action calls for the segregation of the legacy sludge and supernate contained in the
waste storage tanks. The segregation of these wastes would result in significant life cycle cost avoidance
when compared to disposal of both the sludge and supernate at the Waste Isolation Pilot Plant. The
supernate, which is generally classified as low-level waste, would be reduced in volume during waste
treatment, and packaged for final disposal at the Nevada Test Site consistent with the Record of Decision
for the Department of Energy’s Waste Management Program: Treatment and Disposal of Low-level and
Mixed Low-level Waste; Amendment of the Record of Decision for the Nevada Test Site (DOE 2000).

Because most of the current solid waste containers do not meet DOT regulations, the proposed action
would provide for repackaging the solid waste prior to shipment. The waste would be certified for
disposal by DOE as either low-level radioactive, alpha low-level radioactive, or TRU waste and
transported to appropriate disposal facilities that are consistent with the WM PEIS. The proposed action
includes repackaging with some compaction to obtain a 50% volume reduction for the bulk of the solid
waste that is not regulated under RCRA. The solid waste would be better characterized during the
repackaging efforts to achieve final waste certification by DOE before disposal. Any items displaying
RCRA characteristics would be isolated and treated to meet RCRA LDR standards.

2.2 CONSIDERATION OF ALTERNATIVES

DOE analyzed five alternatives in this EIS: a no action alternative; three alternative technologies for
treating the legacy wastes followed by shipment to an appropriate disposal facility; and treatment by any
of the three alternative treatment technologies, followed by interim storage at ORNL. Shipment of the
TRU wastes to other DOE sites for treatment was also considered, but not analyzed in detail for reasons
discussed in Section 2.8.1. Other potential treatment technologies were also evaluated, but were not
analyzed in detail for various reasons (Table 2-5, Section 2.8.4).
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A summary of the environmental impacts for the five alternatives is included in Section 2.9. The
remainder of Chapter 2 discusses the following five alternatives in detail:

1. No Action (i.e., continued on-site storage and no waste treatment) for all of the legacy TRU tank
waste stored in the Melton Valley Storage Tanks and the legacy contact-handled and remote-handled
TRU/alpha low-level solid wastes stored in trenches, vaults, and metal buildings.

2. Low-Temperature Drying (Preferred Alternative) for the Melton Valley Storage Tanks wastes
(sludge and supernate) and segregation and compaction for the solid wastes (contact-handled and
remote-handled TRU/alpha low-level heterogeneous debris).

3. Vitrification for the Melton Valley Storage Tanks wastes (sludge and supernate) and segregation and
compaction for the solid wastes (contact-handled and remote-handled TRU/alpha low-level
heterogeneous debris).

4. Cementation for the Melton Valley Storage Tanks wastes (sludge and supernate) and segregation and
compaction for the solid wastes (contact-handled and remote-handled TRU/alpha low-level
heterogeneous debris).

5. Treatment and Waste Storage at ORNL would provide treatment by one of the above treatment
alternatives followed by interim waste storage at ORNL.

2.3 NO ACTION ALTERNATIVE

Under the No Action Alternative, DOE would continue to store legacy TRU waste at ORNL in
underground waste storage tanks, subsurface trenches, vaults, bunkers, and metal buildings. Long-term
storage, consistent with the No Action Alternative, is not permissible under RCRA, which does not allow
storage of untreated hazardous wastes indefinitely.

2.3.1 Facility Description

No facility would be constructed under the No Action Alternative for the treatment of legacy TRU
waste. Existing facilities at ORNL would be used for the continued storage of the legacy TRU waste.
Legacy mixed (RCRA hazardous and radioactive) TRU sludge and the associated low-level supernate
wastes would continue to be stored in the Melton Valley Storage Tanks and the Melton Valley Storage
Tanks—Capacity Increase Project tanks (Figure 2-2). There is slightly over 1,400 m® (about 370,000 gal)
of storage capacity available in the existing storage tanks.

Legacy solid remote-handled and contact-handled wastes would be stored in their current facilities
described below.

e Solid Waste Storage Area 5 North (SWSA 5 North) is at capacity and stores remote-handled TRU
solid wastes and TRU mixed wastes in casks buried underground in trenches.

e Buildings 7855 and 7883 are bunkers, which would continue to store remote-handled TRU waste.
Building 7855 is at capacity, with 157.2 m® (5,552 ft°) of remote-handled TRU waste in storage.
Building 7883 currently stores 10.7 m® (377 ft°) of remote-handled TRU solids and has an available
storage capacity of 146.7 m® (5,179 ft°).
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e Buildings 7572, 7574, 7842, 7878, and 7879 are metal buildings that would continue to store
contact-handled TRU waste. These storage buildings currently store over 906 m® (32,000 ft®) of
contact-handled TRU wastes. Building 7842 is at capacity, but the other buildings have a combined
available storage capacity of 722 m® about (25,500 ft°) for contact-handled TRU wastes.

e Buildings 7826 and 7834, the below-grade concrete cells in SWSA 5 North, which currently store a
total of about 68 m* (2,400 fts) of remote-handled TRU and contact-handled waste, are not RCRA
permitted. This waste is scheduled to be moved to the appropriate existing facilities for
contact-handled and remote-handled wastes (described above) as a legacy waste action under
CERCLA in FY 2000, thus reducing the amount of permitted storage space that is available.

2.3.2 Treatment Description
There would be no waste treatment under the No Action Alternative for TRU wastes.
2.3.2.1 Sludge and supernate

The No Action Alternative involves continued storage of legacy mixed (RCRA constituents and
radioactive) TRU sludge and associated low-level supernate waste in the Melton Valley Storage Tanks at
ORNL.? If this alternative were chosen, the Interim Record of Decision for the Gunite and Associated
Tanks (DOE 1997a) and the Action Memorandum for the Old Hydrofracture Facility tanks (DOE 1997b)
would require amendment since these documents indicated that the waste would be consolidated in the
Melton Valley Storage Tanks in preparation of treatment prior to disposal at the Waste Isolation Pilot
Plant. In addition, the continued storage of this waste onsite at ORNL would be in violation of DOE
Order 435.1.

2.3.2.2 Remote-handled and contact-handled solid wastes

Remote-handled and contact-handled solid wastes would continue to be stored at ORNL in the
existing solid waste storage facilities and in the SWSA 5 North trenches under the No Action
Alternative.® If this alternative were chosen, the Record of Decision for the Melton Valley Watershed
(DOE 1997c) would have to be amended, since removal of the retrievable TRU waste in the SWSA 5
North trenches is a main component of the selected remedy for the Melton Valley Watershed.

“Basic research and environmental remediation activities at ORNL would continue to generate new waste at a
rate of approximately 60 m? (15,850 gal) of liquid low-level waste and 5 m* (175 ft®) of TRU sludge annually. These
wastes would be added to the legacy sludge and supernate to be treated in the proposed facility. After the proposed
treatment facility is closed, newly generated waste would be stored in the Melton Valley Storage Tanks and
Capacity Increase Project tanks, which have enough tank capacity for approximately 21 years. In the event that
construction of any new waste storage tanks would be needed, these facilities would be evaluated in a separate
NEPA review.

*There would be enough storage capacity for newly generated remote-handled TRU solid waste for
approximately 14.5 years, assuming a generation rate of approximately 10 m® (350 ft*) per year. There would be
enough storage space for contact-handled TRU waste for approximately 100 years, assuming a generation rate of
approximately 5 m® (175 ft%) per year. In the event that construction of any additional storage facilities for newly
generated remote-handled and contact-handled solid waste would be needed, these facilities would be evaluated
under a separate NEPA review.
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2.3.3 Schedule of Activities

For purposes of analyses, the No Action Alternative assumes institutional control of the waste
identified for treatment under the proposed action in this EIS for 100 years, after which there would be a
loss of institutional control.

2.4 LOW-TEMPERATURE DRYING ALTERNATIVE (PREFERRED ALTERNATIVE)

DOE has awarded a contract with the Foster Wheeler Environmental Corporation (Foster Wheeler)
to construct a waste treatment facility and to treat and package the TRU wastes for disposal offsite. The
contract with Foster Wheeler was awarded contingent on the completion of the NEPA review and
selection of the Foster Wheeler proposed treatment process in the Record of Decision. DOE continues to
analyze environmental impacts and evaluate alternative actions while Phase | (Licensing and Permitting)
of the contract awarded to Foster Wheeler is under way. If the current NEPA review results in the
selection of an alternative other than the preferred alternative, Phase Il (construction and pre-operational
testing) of the contract would not be executed.

Foster Wheeler proposes to use a low-temperature drying treatment for the tank waste, and sorting,
compaction, and repackaging for the solid waste, before the waste is certified by DOE for final
disposition. TRU waste would be disposed at the Waste Isolation Pilot Plant, consistent with the Record
of Decision for the Department of Energy’s Waste Management Program: Treatment and Storage of
Transuranic Waste (DOE 1998b). Low-level waste would be disposed at the Nevada Test Site selected in
the Record of Decision for the Department of Energy’s Waste Management Program: Treatment and
Disposal of Low-level and Mixed Low-level Waste; Amendment of the Record of Decision for the Nevada
Test Site (DOE 2000). The contract allows DOE and Foster Wheeler to identify other potential waste
streams for treatment at this facility during Phase | of the contract and may include newly generated waste
from the ORR, or small amounts of legacy TRU waste from other sites. Before any such waste streams
would be considered or shipped to ORNL, they would be subject to further NEPA review, as appropriate.

2.4.1 Facility Description

The Low-Temperature Drying Alternative (Preferred Alternative) would involve the construction of
a three-and-one-half-story waste treatment facility approximately 37 m (120 ft) west of the Melton Valley
Storage Tanks area. The proposed site would encompass 2 ha (5 acres) of the approximately 4 ha
(10 acres) that would be included in the lease.

The proposed waste treatment facility would have a partial floor for treatment of the supernate
between the first and second floors. The facility would be a steel-framed structure with concrete and steel
shielding. An attached steel building would house the administrative and personnel areas on the north side
of the facility, and trailers for the nondestructive examination and assay of the contact-handled solid
wastes would be located on the south side of the facility. The total floor area of the facility would be
approximately 3,440 m® (37,000 ft?), comprised of an estimated 1,160 m* (12,500 ft*) of process area,
1,720 m* (18,500 ft?) of process support area, and 560 m? (6,000 ft*) of administration area.

The first floor would contain the remote-handled solid waste cask receiving and staging area as well
as the treated solid waste cask and load-out area. Supernate treatment would be performed on the partial
floor above the low-level waste load-out area. The dried supernate would be discharged by gravity to
liners positioned on truck trailers for final packaging and shipping. The second floor would contain the
contact-handled solid waste receiving and characterization area and the contact-handled and
remote-handled solids treatment equipment. Facilities to support the building heating, ventilation, and air
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conditioning (HVAC) and equipment maintenance activities would be located on the third floor. TRU
sludge treatment equipment would be located on the fourth floor to receive and dry sludge that would be
discharged to canisters located on the second floor. The facility ventilation exhaust stack would be located
on the southeast corner of the building and would extend approximately 9 m (30 ft) above the highest
point on the building. As shown in Figure 2-3, the facility’s first floor elevation would be approximately
235m (770 ft) above mean sea level, which is above the 100- and 500-year flood elevations. Site
development would require an approximate 6-m (20-ft) cut into the west ridge, with fill in the low areas
around the facility and roadway areas. Detailed information about the proposed floor plans can be found
in Appendix B.

Storm water drainage would be directed around the facility by a series of culverts and drainage
ditches as shown in Figure 2-3. This would prevent the facility from receiving storm water runoff from
the ridgeline south of the facility. This runoff would be diverted west of the facility by a ditch along the
third floor access ramp, and to the east by a berm and culvert arrangement. The drainage ditches would be
lined with riprap, as required. Culverts carrying storm water off the facility site would be equipped with
gate valves to allow sampling and analysis of the storm water and to provide storm water containment in
case of potential contamination. Storm water collected from the top of the Melton Valley Storage Tank
vaults would be controlled in a similar manner. In addition, drainage grates would be installed at paved
exits to capture and direct runoff from paved areas to the culverts equipped with the gate valves.

2.4.2 Waste Treatment Description

This alternative would entail evaporating and drying the sludges and supernates and is flexible
enough to cover a wide range of waste properties. Treatment by low-temperature drying would
substantially reduce the waste volume, generate minimal amounts of secondary wastes, and meet the
waste acceptance criteria of the final disposal facilities. All waste streams would meet the RCRA LDR
standards. TRU waste streams would be treated to meet the waste acceptance criteria of the Waste
Isolation Pilot Plant. Low-level waste streams would be treated to meet the waste acceptance criteria of
the Nevada Test Site selected for low-level waste disposal in the Record of Decision for the Department
of Energy’s Waste Management Program: Treatment and Disposal of Low-level and Mixed Low-level
Waste; Amendment of the Record of Decision for the Nevada Test Site (DOE 2000). Several pollution
prevention and waste minimization measures would be implemented with the Low-Temperature Drying
Alternative. As pollution prevention measures, storm water would be diverted around the treatment
facility and gate valves would be installed in the diversion basins to contain spills. Waste minimization is
accomplished by the following methods:

e The Melton Valley Storage Tanks would be sluiced with recycled supernate during sludge retrieval
activities.

e Sludge would be washed with recycled condensate from the air-cooled condenser, which receives
the ventilation from the low-temperature dryers.

e Dried sludge solids would be loaded directly into TRU canisters to avoid additional secondary
waste.

o Low-level solid waste drums that do not contain RCRA waste would be sent directly to the
compactor for a 50% volume reduction.

e Secondary solid waste would be compacted for a 50% volume reduction.
e The off-gas system would minimize air emissions.

A summary of the projected volumes of primary, secondary, and D&D waste is included in Table 2-1.
The primary waste volumes would be reduced by low-temperature drying from 4,050 m®to 1,391 m”.
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Figure 2-3. Proposed site layout for the Low-Temperature Drying Alternative facility, including the locations of the existing Melton Valley Storage Tanks, the process building with truck access and turnaround areas to the first and third floors, and
storm water drainage modifications. Site excavation would be minimized by optimizing the topography of the site with the layout of the Low-Temperature Drying Alternative
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Table 2-1. Summary of projected waste volumes for the Low-Temperature Drying Alternative

Waste Stream |  Category | Projected Volume Out® |  Treatment Requirement
Primary Waste Streams
Sludge (remote-handled) TRU 180 m® Dry, stabilize
Supernate/sludge wash water Low-level waste 588 m° Dry, stabilize
Contact-handled solids TRU 324m’ Various
Remote-handled solids TRU 99m’ Various
Solids Low-level waste 200 m* Various

Secondary Waste Streams

Primary waste containers

Remote-handled casks Low-level waste 1,217 m® None
Contact-handled drums Low-level waste 44 m’ Compaction
and boxes
Construction debris Sanitary ~200 m° None
PPE (gloves, booties, etc.) Low-level waste 214m° Compaction
HEPA filters Low-level waste g8 m’ Compaction
Consumables (rags, towels, etc.) Low-level waste 272m® Compaction
Mechanical parts Low-level 4m None
waste/TRU
Aqueous waste filter media Low-level waste <20m’ Compaction
Steam from wet treatment N/A N/A Condense/HEPA filter
Changing/maintenance fluids Low-level <1m’ Stabilize, if required
waste/mixed waste
Laboratory solvents and residues Low-level im’ Thermal, none
waste/mixed
waste/TRU
Laboratory acid digistatis Mixed waste <20m’ Neutralize/stabilize
Sanitary wastewater Sanitary 1,560 m° Capture
Decontamination and Decommissioning Waste Streams
Category C, Concrete rubble Construction debris 5,510 m° None
Category A, Free release metals Recycle, reuse 115 m® None
Category B, Non-contaminated | Construction debris 30m’ None
metals
Category B, Contaminated Low-level waste 135 m® Compaction
materials
Category D, Miscellaneous Construction debris <10 m® None
Category E, Special materials Low-level <am Stabilize

waste/mixed waste

#Volumes are waste product volumes in final disposal containers based on total inventory of waste (base + optional volumes) expected
to be processed at the facility.

HEPA - High-Efficiency Particulate Air. TRU - transuranic.

PPE - personal protective equipment. ~ - approximately.

2.4.2.1 Tank waste treatment (sludge and supernate)

The simplified block flow diagram for the tank waste treatment systems is illustrated in Figure 2-4.
Supernate would be pumped from the existing Melton Valley Storage Tanks using equipment moved
from tank to tank. The supernate would be pumped through a double-contained, aboveground pipeline to
the proposed treatment facility and collected into mixing/sample tanks. The supernate from the Melton
Valley Storage Tanks may be transferred to an evaporator for volume reduction before transfer to the
mixing/sample tanks. In order to meet RCRA LDR standards and waste acceptance criteria for the
Nevada Test Site, additives would be mixed with the supernate in these tanks, as required for the
downstream treatment operations. The supernate dryer would receive feed batches. The treated waste
would be loaded directly into a disposal container that is pre-loaded in a transportation
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Figure 2-4. Tank waste treatment flow diagram for the Low-Temperature Drying Alternative.

cask for shipment. Vapors from the dryer would be routed through an air-cooled condenser. Condensate
may be stored in a reservoir for reuse in sludge retrieval, or evaporated and discharged as part of the
building ventilation flow through appropriate high-efficiency particulate air (HEPA) filtration.

Sludge would be retrieved from the Melton Valley Storage Tanks by sluicing with recycled liquids
(supernate or condensate) or water. Recycled condensate or water would be preferentially used to allow
washing of the sludge solids to separate soluble solids. The sluiced sludge would be transferred in a
double-contained, aboveground pipeline to the sludge collection/decant tanks in the facility. These tanks
would have the potential for concentrating the sludge by gravity settling. Sluiced sludge would be
analyzed, mixed with appropriate additives, and concentrated for drying.

After analysis, the concentrated sludge/additive mixture would be transferred in batches to the sludge
dryer. The sludge drying system would function in a similar fashion to the supernate dryer. For optimum
efficiency, the dried sludge solids would be loaded directly into Waste Isolation Pilot Plant TRU
canisters. Sludge distillate may be condensed or directed to the supernate treatment system.

2.4.2.2 Solid waste treatment (remote-handled and contact-handled solids)

DOE would deliver drums and boxes of the contact-handled solid waste to the proposed treatment
facility. Foster Wheeler would perform visual inspections and radiation and contamination surveys prior
to acceptance of the waste containers. The drum contents would be characterized by performing a
non-destructive examination and assay in an adjoining enclosure before transfer to a staging area. The
low-level waste drums that do not contain RCRA waste would be treated in a drum compactor for a
50% volume reduction, overpacked, weighed, and conveyed back to the shipping/receiving area for final
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certification by DOE. The simplified block flow diagram for the tank waste treatment systems is
illustrated in Figure 2-5.

Figure 2-5. Solid waste treatment flow diagram for the Low-Temperature Drying Alternative.

The remaining drums would be transported to the process line area. The drums would be moved into
a glovebox, opened, and the contents would be tipped onto a sorting tray where restricted/RCRA waste
materials would be segregated manually via glove ports. The segregated low-level waste would be treated
as described above. The RCRA/restricted waste materials would be treated by macroencapsulation or
other techniques to meet RCRA LDR standards. Following treatment, the solid waste would be volume
and size reduced. Depending on the TRU activity, the waste would be repackaged to meet the appropriate
waste acceptance criteria, and certified for shipment by DOE.

Incoming boxes of waste would be moved into a glovebox. Waste would be removed from the boxes
and placed on the sorting trays using waste removal tools attached to manipulators. RCRA/restricted
waste would be segregated for handling in an adjacent treatment station. The remaining waste would be
placed in drums and compacted “in-drum” prior to transfer back to the nondestructive examination and
assay area for final certification by DOE and shipment to the Waste Isolation Pilot Plant. Secondary
waste, such as empty waste containers, personal protective equipment, etc., would also be compacted
prior to final certification by DOE and shipment offsite by the contractor to an appropriate disposal
facility.
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DOE would deliver the concrete casks containing remote-handled solid waste to the proposed waste
treatment facility. Foster Wheeler would inspect and survey the waste upon receipt and then transfer the
cask inside the facility. Treatment is initiated by raising the cask into a docking position with a hot cell to
allow access to the cask lid from inside the hot cell. The contents of the cask would be removed using
waste removal tools mounted on an overhead crane. Any oversized remote-handled TRU waste that is too
large to fit into a canister would be size reduced. Waste would be placed in trays and conveyed through a
nondestructive examination and assay station. A local gamma detector would identify any
contact-handled waste, which would be routed directly to the contact-handled solids treatment glove box
for treatment as discussed above. Waste that is compliant with LDR standards would be compacted and
loaded into canisters docked at the load-out port on the hot cell. Higher activity low-level waste
segregated in the sorting operation would be loaded into shielded drums at a separate load-out port for
waste certification by DOE. Waste that does not meet RCRA LDR standards will be treated via
macroencapsulation or other methods to meet RCRA LDR standards in the event that unanticipated
storage is required. Macroencapsulation refers to a process where waste materials are embedded in an
inert material.

2.4.3 Schedule of Activities

The total duration of the Low-Temperature Drying Alternative would be approximately 11.5 years,
with less than 5 years of waste treatment, during which off-site shipments of treated waste to the
appropriate disposal facility would occur. The proposed waste treatment schedule minimizes
environmental impacts by combining the tank and solid waste treatment timelines, thus optimizing the
sorting and segregation of TRU wastes for shipment to the Waste Isolation Pilot Plant and low-level
waste for shipment to the Nevada Test Site. The schedule is designed to enable shipments to be certified
by DOE for acceptance at the designated disposal facility within a reasonable time frame. It also allows
the reduction in peak personnel loading and related personnel support facilities. The Low-Temperature
Drying Alternative would consist of four phases. The four phases are depicted in Figure 2-6, with further
schedule detail provided in Figure 2-7 for the treatment of the tank wastes and solid wastes, during which
time off-site shipment of treated waste would occur.
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Low-Temperature Drying Alternative
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Figure 2-6. The Low-Temperature Drying Alternative would take place over a period of
approximately 11.5 years.

Low-Temperature Drying Alternative
Waste Treatment Schedule

1998 1999 2000 2001 2002 2003 2004 2005 2006 2007

\ 12/2002 until 62004
Treat 900 m” of Sludge Or——g)

- 12/2002 until|6/2004
Treat 1,600 m® of Supernate

1/2004 until 10/2007

Treat 550 m® of RH Solids

1/2004 until 1/2Q05
Treat 1,600 m® of CH Solids

Figure 2-7. Waste treatment would be completed in approximately 5 years utilizing the
Low-Temperature Drying Alternative.
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2.5 VITRIFICATION ALTERNATIVE

The Vitrification Alternative would convert the sludge and supernate waste into a stabilized glass
form, and segregate and super-compact the solid contact-handled TRU and remote-handled TRU solid
wastes.

2.5.1 Facility Description

The facility for the Vitrification Alternative would be located on 2 to 2.8 ha (5 to 7 acres) west of the
Melton Valley Storage Tank facility as indicated in the Proposed Action. The vitrification facility would
be a three-and-one-half-story, steel-framed structure measuring 46 m x 76 m x 14 m (150 ft x 250 ft x
45 ft) with concrete and steel shielding. The total floor area would be approximately 7,400 m?
(80,000 ft?), with an estimated 2,800 m* (30,000 ft*) for the process area and 4,600 m* (50,000 ft) for the
process support area. Doublewide trailers would be brought onsite to provide a detached administration
area of approximately 740 m? (8,000 ft?).

2.5.2 Waste Treatment Description

The waste treatment for the Vitrification Alternative consists of sorting, compaction, grouting, and
vitrification (changing the waste to a stable glass form by melting) to treat the waste (Figure 2-8). The
vitrification system would treat liquids, soils, sludges, and other materials that are smaller than the RCRA
definition of debris. A first-pass material balance for the vitrification treatment of remote handled TRU
sludges, a material balance for the contact-handled TRU solid waste, and three material balances for the
remote-handled TRU solid waste are presented in Appendix B, in the section covering Vitrification
Alternative details. Assumptions used to develop these material balances and to determine a final
stabilized waste form were based on information about the vitrification facilities at West Valley,
New York, and Hanford, Washington, and the Melton Valley Storage Tanks treatability studies (Spence
and Gilliam 1998). The assumptions also considered the characteristics of the existing waste. The
Vitrification Alternative would implement several pollution prevention and waste minimization measures.
As pollution prevention measures, storm water would be diverted around the facility and gate valves
would be installed in the diversion basins to contain spills. Waste minimization would be accomplished
by the following methods:

e Tank supernate would be used as the mixing media for sludge retrieval in the Melton Valley
Storage Tanks.

e A cold cap would be maintained on the molten glass in the melter to minimize the loss of volatile
organics to the atmosphere. A cold cap is molten glass that has cooled to form an impermeable
layer (i.e., solid glass layer) on top of the molten glass.

e The solid waste drums would go through an initial characterization process. Drums not needing
sorting and repackaging would be sent directly to the super-compactor for a 50% to 80% volume
reduction.

e The off-gas system would minimize air emissions.

A summary of volumes of primary, secondary, and D&D waste streams are included in Table 2-2.
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Figure 2-8. Treatment flow diagram for sludge, supernate, and solid waste smaller than the RCRA definition
of debris for the Vitrification Alternative.
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Table 2-2. Summary of projected waste volumes for the Vitrification Alternative

Waste Stream | Category | Projected Volume Out® | Treatment Requirement
Primary Waste Streams

Sludge/Supernate TRU 577 m’ Vitrification

Contact-handled solids TRU 260 m* Various

Remote-handled solids TRU 116 m Various

Remote-handled solids Low-level waste 87 m’ Various

Second

ary Waste Streams

Primary waste containers

waste

Remote-handled Low-level waste 946 m® Volume reduction
casks
Contact-handled Low-level waste 44 m Volume reduction
drums and boxes
Construction debris Sanitary 200 m* None
PPEb(gloves, booties, Low-level waste 315m° Volume reduction
etc.)
HEPA filters® Low-level waste 82m® Volume reduction
Consumables (rags, Low-level waste 181 m® Volume reduction
towels, etc.)’
Mechanical/maintenance Low-level waste/TRU 97 m° Volume reduction
items
Industrial waste water Low-level waste/ 1,108 m® Capture
sanitary
Evaporator concentrate Low-level waste 326 m° Cementation
Laboratory solvents Low-level waste/mixed 2m Vitrification, stabilization
and residues waste/TRU
Sanitary solids Sanitary 718 m° Capture
Sanitary wastewater Sanitary 6,283 m* Capture
Decontamination and Decommissioning Waste Streams
Concrete rubble Construction debris 20,712 m® None
Free release metals Recycle, reuse 120 m® None
Non-contaminated metals Construction debris 48 m® None
Contaminated materials Low-level waste 1,894 m* Volume reduction
Vitrified and residual TRU moms None
material
Special materials Low-level waste/mixed 2md Stabilize,

special treatment

2Volumes are waste product volumes in the final disposal containers.
®If the waste is determined to be hazardous, the waste would also be macroencapsulated

HEPA -
PPE -

High-Efficiency Particulate Air.
personal protective equipment.

TRU - transuranic.

2.5.2.1 Tank waste treatment (sludge and supernate)

Retrieved sludge and supernate from the Melton Valley Storage Tanks would remain commingled
and then immobilized in a soda-lime-silica glass matrix to form a TRU waste product that meets both
RCRA LDR standards and the Waste Isolation Pilot Plant waste acceptance criteria. In the Melton Valley
Storage Tanks sludge treatability study (Spence and Gilliam 1998), tests were conducted on the Melton
Valley Storage Tanks sludge using soda-lime-silica glass formers. The treated waste (i.e., glass sample -
Melton Valley Storage Tank - V-18) had a specific gravity of 2.8, which indicated a waste loading (by
mass) of 41%. The specific gravity helps to correlate the leachability of the waste and the stability of the
waste form, and helps determine if the volume of treated waste is optimized. The sludge and supernate
treatment process can be subdivided into four subsystems: the waste retrieval/receipt system, the melter

feed preparation system, the melter system, and the off-gas treatment system.
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Retrieved waste sludge and supernate would enter the treatment facility through the waste
retrieval/receipt system (Figure 2-8). This system would provide buffer storage between the treatment
facility and the waste retrieval system, and homogenize the sludge and supernate mixture for feed
characterization (which will also determine the required glass former blend). Sludge and supernate
retrieval operations would be conducted in the Melton Valley Storage Tanks using pulsed jet mixing,
rather than sluicing, which would allow the existing supernate in the Melton Valley Storage Tanks to be
used as the “mixing” media. Treating one tank at a time, the sludge would be mobilized and pumped to
one of two sludge/supernate waste receipt tanks at the facility. Waste retrieval operations would be
conducted only during day shifts with operations personnel stationed at a control module at the Melton
Valley Storage Tanks and at the treatment facility control room.

The stainless steel waste receipt tanks would provide feed for 7 days of full operations for the melter
system. This would minimize the impact on waste treatment due to downtime in the retrieval system, or
hard-to-retrieve sludge. The waste receipt tank would be isolated from the retrieval system once it is
filled. The second tank, if available, becomes the waste retrieval tank. A mechanical agitator would
homogenize the waste to prevent solids from settling in the waste receipt tank. Homogenized waste would
be sampled to determine the chemical and radiochemical composition for Waste Isolation Pilot Plant
waste certification requirements, and to confirm that the treatment facility is meeting operational
parameters. Once the analysis results confirm that the composition is acceptable, the waste receipt tank is
considered part of the melter feed preparation system.

The melter feed operations include preparation of the dry glass-forming chemicals, mixing the
dry chemicals with the homogenized waste stream, and feeding the resultant slurry to the melter.
Glass-forming chemicals anticipated to be used for waste treatment include: soda (Na,CO; - to get the
alkali component: Na;0), lime (CaO), and silica (SiO; - for glass forming). Alumina may also be used for
glass forming. Based on the average concentrations and information provided from the treatability studies
(Spence and Gilliam 1998), the glass former blend would be approximately 14.3% CaCOs, 41% dried
waste, and 44.7% SiO,. Batches of waste and glass-forming compounds would be prepared for 24 hours
of melter operations. The appropriate quantity of glass-forming components would be measured and fed
into a hopper. An appropriate amount of homogenized waste would be transferred into a feed preparation
tank along with the glass-forming chemicals from the hopper. Once the waste and dry chemicals are
blended, a pump would transfer the blend to the melter feed tank. A mechanical agitator in the feed tank
would keep the contents homogenous and to prevent solids settling.

The melter would have a throughput of 2 metric tons of glass per day and a minimum availability of
70%, equivalent to 260 operating days per year on a 7-day, around-the-clock basis. The glass product
would occasionally be sampled to confirm that chemical composition is within the required range to
produce acceptable quality glass. The melter would be a slurry-fed, joule-heated, ceramic unit, operating
at a temperature of approximately 1,150°C (2,100°F). The melter would include a few safety features,
such as a water-cooled refractory to contain the glass and a cold cap of unmelted glass floating on the
glass surface. The cold cap helps minimize the loss of volatile chemicals to the off-gas system. Most of
the feed components would be converted to their oxides, which dissolve in the molten glass. During the
decomposition process, gases would be formed, heated, and released into the melter plenum and routed to
the off-gas system. A fraction of the feed components would be directly carried over to the off-gas system
without incorporation into the glass. However, some components would be volatile in the melter, and a
significant fraction of these materials would be released to the off-gas system. The solids and
semi-volatile components would be recycled back to the melter from the off-gas system to increase the
incorporation rate for these components in the glass.

The major components of the off-gas resulting from the melter’s thermal processes would be
nitrogen and oxygen due to air in-leakage to the melter and decomposition reactions occurring in the
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melter. Other major components of the off-gas would be superheated steam from the evaporation of
water, and NO, from decomposition of metal nitrates. Chloride, fluoride, and SO, would also be present
due to feed decomposition, although in low concentrations compared to NO,. The off-gas treatment
system would exhaust gases from the melter plenum, maintain the melter at a negative pressure in relation
to its cell, and clean the off-gas prior to stack discharge. The off-gas treatment system would consist of a
primary system and a secondary system.

The primary off-gas treatment system would consist of three components: a film cooler, an off-gas
guencher/scrubber, and a demister. This system would remove particulate carryover from the melter into
the off-gas, the majority of radionuclides, a substantial amount of the acid gasses, and cool the off-gas
prior to further treatment. The film cooler would cool the exiting off-gas to between 350 and 400°C
(662 to 752°F) by injecting compressed air into the off-gas stream. The off-gas would then be drawn into
an off-gas quencher/scrubber to further cool the off-gas. Hastelloy C or other similar metal alloys would
be used for construction of the scrubber due to the high corrosion rate [> 0.05 in./year (Perry and Chilton
1973)] caused by the heat and high concentrations of halogen acid gases in the off-gas. The scrubbing
agent could be water or slightly basic caustic. The scrubbing agent liquid would be collected and recycled
back into the treatment process (as sluicing water that has better solubility capacity than supernate), or
treated and disposed of as a secondary waste. Immediately downstream of the scrubber would be a pair of
demisters. The demisters would remove mist and particulates from the off-gas stream, including the
90% or more of the remaining radionuclides in particulate form. The demisters would be washed regularly
to prevent damaging downstream equipment such as pumps. Used demister wash liquid would be collected
in a sump and recycled to help mobilize the sludge, or reprocessed.

The secondary off-gas treatment system performs final particulate filtration prior to stack discharge
and consists of four HEPA filters in parallel sets of two. Each HEPA filter removes up to 99.95% of the
remaining particulates in the off-gas stream. Gases (primarily air) leaving the HEPA filters are directed to
the off-gas stack. Previous vitrification analysis conducted at DOE’s Hanford site indicates that
approximately 40% of the nitrate feed would be converted to nitrogen by the melter. Thus, it is possible
that emissions from this treatment method would be below the Tennessee permit exemption levels
without additional off-gas treatment systems.

2.5.2.2 Solid waste treatment (remote-handled and contact-handled solids)

In general, the remote-handled and contact-handled solid wastes would be sorted, treated,
repackaged, compacted, overpacked, grouted, certified by DOE, and packed in appropriate transport
containers. Certified TRU waste would be disposed at the Waste Isolation Pilot Plant, and low-level waste
would be disposed at the Nevada Test Site selected in the Record of Decision for the Department of
Energy’s Waste Management Program: Treatment and Disposal of Low-level and Mixed Low-level
Waste; Amendment of the Record of Decision for the Nevada Test Site (DOE 2000). A small amount of
the contact-handled and remote-handled solid wastes would be treated by vitrification if their size is
smaller than what RCRA defines as debris. Mixed wastes that are primarily solids with RCRA metal
constituents are expected to meet the definition of debris and would be macroencapsulated (embedded in
an in inert material) per the alternative treatment standards found in 40 CFR 268.45, Table 1. The treated
waste would meet RCRA LDR standards in the event that unanticipated storage is required onsite.
Materials not considered debris would be segregated and treated at the facility to allow disposal.

The solid waste treatment train would be remotely operated, and primary subsystems include solid
waste receipt, the solid waste pretreatment system, the compaction and repackaging systems, and the
macroencapsulation system (Figure 2-9). Solid waste containers would be unloaded in the solid waste
receipt area and monitored for surface radiation dose level and contamination. Remote-handled solid
waste would not be received until all of the contact-handled solid waste is processed. The wastes would
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be brought to the second floor bay area. This buffer storage area would remain at a minimal level
(approximately one full week of treatment).

Figure 2-9. Vitrification Alternative flow diagram for solid waste treatment.

Solid waste would be characterized by nondestructive examination and assay methods, such as High
Resolution Gamma Spectroscopy and passive and active neutron analysis, to determine the fissile content.
Some containers may not require repackaging if their contents are confirmed as debris by real-time
radiography. All other waste containers would be transferred to the hot cell for characterization. Solid
wastes that may contain hazardous constituents, such as lead and mercury, would be treated in the Special
Treatment Operations area. Special waste material such as batteries, aerosols, and gas bottles, would be
sorted from the debris waste, collected, and sent to a special treatment cell, or some other applicable
treatment facility. The sorting would be done with a remote manipulator; however, if dose limits are
sufficiently low (e.g., less than 10 mrem/hour), some of the wastes contained in 30- and 55-gal drums
may be sorted by hand. Some material (e.g., metal) may be resized in order to maximize the waste volume
in a sorted container. Sorted waste containers would be sent to the supercompactor.

Drums of repackaged contact-handled and remote-handled solid wastes would be characterized and
weighed before compaction to provide the information for DOE waste certification. The compacted
repackaged waste would be in the form of a puck between one-half to one-fifth of the height of the
original container. Waste pucks would be cataloged for size, weight, and activity and then placed in
55-gal drums in such a manner to ensure full encapsulation by the grout (the assumed macroencapsulating
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material). Grout would be metered to ensure encapsulation around the pucks. The grouted overpack
container would be placed into the buffer storage area until the grout has set.

2.5.3 Schedule of Activities

The total project duration of the Vitrification Alternative would be approximately 10 years, with
about 3 years of waste treatment, during which offsite shipments of treated waste to the appropriate
disposal facility would occur. Following 3 months of cold commissioning after construction of the
facility, hot operations would be conducted for a period of 2.75 years. This treatment schedule combines
the tank and solid waste treatment timelines and adjusts shift requirements to balance the life cycle of
operations while minimizing duplication of treatment unit operations and treatment equipment. This
approach would allow for reduction in peak personnel loading (except during construction activities) and
related personnel support facilities. Contact-handled solids would be treated first and would normally
proceed at a rate of approximately 13 drum equivalents per day on a 2-shift, 5-day basis. The
remote-handled solids treatment would proceed at a rate of approximately 0.7 casks per shift on a 2-shift,
5-day basis. Contact-handled solid waste treatment would require approximately 1.25 years of operations,
and remote-handled solid waste treatment would require 1.5 years. The overall project schedule is
depicted in Figure 2-10, and details of the waste treatment schedule are provided in Figure 2-11.
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Vitrification Alternative Schedule

1998 1999 2000 2001 2002 2003 2004 2005 2006 2007

30 months

Licensing & Permitting ® ®

) 24 month
Construction and months

Operational Testing

Retrieval and

- 39 month
Operations ontns

Decontamination & 24 months

Decommissioning T__.

Figure 2-10. Vitrification Alternative project schedule.

Vitrification Alternative Waste Treatment Schedule

1998 1999 2000 2001 2002 2003 2004 2005 2006 2007

5 1/2003 to 13/2005
Treat 900 m” of Sludge & ® ®

600 m® of Supernate

5/2004 fto 9/2005

Treat 550 m® of Remote- g
handled Solids

Treat 1,000 m® of Contact-

. 1/2003 to 4/p004
handled Solids

Figure 2-11. Vitrification Alternative waste treatment schedule.
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2.6 CEMENTATION ALTERNATIVE

The Cementation Alternative consists of sludge and supernate separation by hydrocyclone/centrifuge
pre-treatment and subsequent cementation for the tank wastes, and segregation and supercompaction for
the contact-handled and remote-handled solid wastes.

2.6.1 Facility Description

The facility for the Cementation Alternative would be located within an approximate 2-ha (5-acre)
plot of land located immediately west of the Melton Valley Storage Tanks. The process building would be
a three-and-one-half-story structure. The facility would be a 37 m x 61 m x 14 m (120 ft x 200 ft x 45 ft)
steel-framed structure with concrete and steel shielding. The total floor area of the cementation facility
would be approximately 5,575 m? (60,000 ft?), with an estimated 1,860 m* (20,000 ft*) for the process
area and 3,720 m® (40,000 ft?) for the process support area. Doublewide trailers would be brought onto
the site to provide approximately 560 m® (6,000 ft°) for the administration area that would be detached
from the process building.

2.6.2 Waste Treatment Description

The cementation technology is based on operations conducted at DOE’s Hanford facility near
Richland, Washington, and information provided in a feasibility study (Parallax 1995). As pollution
prevention measures, storm water would be diverted around the facility and gate valves would be installed
in the diversion basins to retain spills. The off-gas system would minimize air emissions, and liquid used
for the decontamination of the cementation treatment system would be transferred back into the
cementation treatment system as waste minimization measures. A summary of volumes of primary,
secondary, and decontamination and decommissioning waste is included in Table 2-3.

2.6.2.1 Tank waste treatment (sludge and supernate)

Supernate and sludge would be transferred to the proposed facility though an above ground double-
contained pipeline. Sludge would be removed from the tank by sluicing. The Cementation Alternative
would use hydrocyclone and centrifuge waste pre-treatment to separate the supernate from the sludge.
The majority of the liquids would be recycled through the Melton Valley Storage Tanks for
sludge mobilization. After separation, the pretreated sludges and supernates would be treated by
cementation (Figure 2-12). The facility would oscillate between treatment for supernate and treatment for
sludge.

The initial step would be pretreatment to remove excess liquid from the sludge/supernate mixture
following sludge retrieval. The pretreatment process would include storage tanks for the sludge/supernate,
feed tanks for the cement mixer, metering equipment for pH adjustment additives, and associated pumps
and instrumentation. A hydrocyclone in series with a centrifuge would separate the sludge from the
supernate. The hydrocyclone is a centrifugal device with no moving parts. Solids from the hydrocyclone
would gravity drain into the feed tank. The centrifuge would receive the effluent from the hydrocyclone
and then provide a sufficiently high gravity force to effectively remove suspended solids ranging from
1to 20% weight, with particle sizes ranging from 2 to 150 um, at a flow rate up to 60 gal per minute
(actual flow rate would be dependent on the rate of sludge and supernate retrieval from the Melton Valley
Storage Tanks). A back-drive system would be included with the centrifuge design to maintain a desired
slurry discharge of 25% weight total suspended solids. A supernate collection tank would temporarily
hold the liquid streams from the hydrocyclone and centrifuge before the supernate is pumped back for
sludge mobilization.
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Table 2-3. Summary of projected waste volumes for the Cementation Alternative

Waste Stream | Category | Projected Volume Out®* | Treatment Requirement
Primary Waste Streams
Sludge TRU 1,287 m* Cementation
Supernate Remote-handled low-level 2,453 m° Cementation
waste
Contact-handled solids TRU 260 m® Various
Remote-handled solids TRU 116 m° Various
Remote-handled solids Remote-handled low-level 87T m° Various
waste
Secondary Waste Streams
Primary waste containers
Remote-handled Low-level waste 946 m* Volume reduction
casks
Contact-handled Low-level waste 3Bm Volume reduction
drums and boxes
Construction debris Sanitary 200 m* None
PPEb(gIoves, booties, Low-level waste 384m’ Volume reduction
etc.)
HEPA filters” Low-level waste 83 m’ Volume reduction
Consumables (rags, Low-level waste 257 m* Volume reduction
towels, etc.)"
Mechanical/maintenance Low-level waste/TRU 130 m° Volume reduction
items
Laboratory solvents Low-level waste/ 2m’ Vitrification,
and residues mixed waste/TRU stabilization
Sanitary solids Sanitary 2,217 m? Capture
Sanitary wastewater Sanitary 5,020 m® Capture
Decontamination and Decommissioning Waste Streams
Concrete rubble Construction debris 14,111 m° None
Free release metals Recycle, reuse 77m’ None
Non-contaminated metals Construction debris a2m None
Contaminated materials Low-level waste 1,127 m® Volume reduction
Special materials Low-level waste/ mixed 1md Stabilize,
waste special treatment

#\/olumes are waste product volumes in the final disposal containers.

°If the waste is determined to be hazardous, the waste would also be macroencapsulated .
HEPA - High-Efficiency Particulate Air. TRU - transuranic.
PPE - personal protective equipment.

The stainless steel feed tanks would be sized to allow continuous transfer of the sludge and supernate
to the cementation facility. The feed tanks would be filled by the bottoms discharge of the hydrocyclone
and centrifuge, and would contain approximately 25% weight total suspended solids. The feed tanks
could also perform as settling tanks, if maintenance downtime is required for the centrifuge or
hydrocyclone. Agitators would provide the required continuous mixing of the sludge, and a decant pump
would remove any excess effluent. The feed tanks would be plumbed for metering the pH adjustment
solution (e.g., HCI and NaOH). The metered waste slurry would be transferred from the feed tanks to the
cementation batch process system using positive displacement pumps (Figure 2-12).

A dry blend storage tank assembly would store the premixed cementation/stabilization agents, and
would consist of feed input, storage, and feed transfer systems. Premixed cementation/stabilization blends
would be conveyed pneumatically to the storage bin. In-line sampling capability would be provided for
the pneumatic feed conveyance system to verify the premix chemistry. Storage of the stabilization
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Supernate Recycled
or
Sludge Mobilization

Sludge and i
Supernate Sludges

- Supernate
Received from -
MVSTs Separation

Supernate Sludge
Buffer Buffer
Storage Storage

Potential pH Adjustment Dry-blend Feed

Cementation Waste Feed Cementation Batch Fill 55-gallon
Conditioning and Mixing Drum Liners

Overpack into
§5-gallon Drums

DOE Certification
as TRU or LLW

Decontamination Decon Solution Periodic Cementation Package into Transport to
Chemicals Make-up and Storage Equipment Decon RH-Canisters and D;SPoga|
Required 72-B Casks Facility

MVSTs = Melton Valley Storage Tanks
RH = Remote-handled
LLW = Low-level waste

Figure 2-12. Flow diagram for tank waste treatment for the Cementation Alternative.

mixture would be provided by a vibrating bottom hopper fitted with mechanically activated level
switches, and air pulse mixing that would be ducted to a baghouse and eventually to HEPA filters for air
discharge. The feed transfer system would include a weigh belt feeder, transfer conveyor, transport
blower, and tramp screen that feeds stabilization mixtures through a rotary valve. A truck would deliver
the dry blend to the treatment facility, for deposit into the dry blend storage tank, which would contain
enough premixed blend to process sludge for 5 to 7 days. Approximately 7 Ibs of dry blend consisting of
33, 20, 19, 20, and 20% weight of slag, cement, fly ash, perlite, and Indian Red Pottery Clay, respectively,
(Spence and Gilliam 1998) would be added per gallon of sludge to obtain a stable treated waste product.
Approximately 11 Ibs of dry blend would be added per gallon of supernate, and would consist of 40, 40,
16, and 4% weight of slag, cement, fly ash, and perlite, respectively.

The dry blend premix would be transferred through the vibrating bin bottom and injected with air for
fluidization, then through a rotary airlock to a weigh belt feeder into the cementation mixer. The feed tank
metering pump would transfer the waste slurry to the mixer. The cementation mixer is a high-energy,
low-shear, twin-screw device that gravity discharges the cement blend into a conical surge tank. The
surge tank includes an agitator, and an integral pump controls its level. A grout pump would discharge the
waste slurry mixture into 50-gal drum liners. The drum liners would be filled by weighing and float
control instrumentation. Approximately three 50-gal carbon steel liners could be filled on an hourly basis.
The filled liners would remain on the conveyor system for a minimum of 4 hours to allow the cement to
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harden, then the liners would be placed inside 55-gal carbon steel overpack drums. A remote manual
manipulator would perform external surface contamination analysis of the overpack drums. After passing
the analysis, the drums would be transferred to the interim storage area before placement into
remote-handled canisters and, ultimately, 72-B casks. It is anticipated that operations would oscillate
between cementation of sludge and cementation of supernate on a weekly basis. The treated supernate
would be remote-handled low-level waste and would be disposed of at the Nevada Test Site. The treated
TRU sludge would be disposed of at the Waste Isolation Pilot Plant.

In addition to the dust collection and filtration (i.e., a baghouse and HEPA filters) for the grout dry
blending mixture, particulate emissions would be collected using HEPA filters. The cementation mixing
process would contain several spray nozzles to clean the mixer, conveyors, surge tank, and the liquid
collection tank. Decontamination chemicals would be used with a cementation pipeline-clearing pump to
flush the lines each time the process is stopped, with discharge routed to a liquid collection tank. The
contents of the liquid collection tank would be pumped to the pretreatment process for separation and
transfer to the supernate collection tank for cementation treatment.

2.6.2.2 Solid waste treatment (remote-handled and contact-handled solids)

In general, treatment of the remote-handled and contact-handled solid waste would include waste
receipt, assaying, opening, sorting, treatment, repacking, compaction, overpacking, grouting, DOE
certification, packing in transport containers, and transport to the appropriate disposal facility. The solids
treatment for the Cementation Alternative is identical to the Vitrification Alternative. Please refer to
Section 2.4.2.2 for detailed information about this process.

2.6.3 Schedule of Activities

The total project duration of the Cementation Alternative is approximately 12.5 years, with 6 years
involving waste treatment, during which offsite shipments of treated waste to the appropriate disposal
facility would occur. The Cementation Alternative would require a longer waste treatment time, which
would reduce the radiochemical and particulate emissions in a given year. The longer treatment time is
due to the availability of shipments to the Waste Isolation Pilot Plant. The longer treatment time is a result
of the shipment capacity allotment given by the Waste Isolation Pilot Plant to each approved shipper of
certified TRU waste. (If the allocated shipment allotment from the Waste Isolation Pilot Plant were not a
limiting factor, the sludge and supernate could be treated by this alternative treatment method in 1 or
2 years. The Cementation Alternative’s treatment schedule for the waste streams was developed to keep
the same number of operating shifts as required for sludge treatment to minimize operating the
equipment. This approach would also allow for reduction in peak personnel loading and related personnel
support facilities. The overall project schedule is depicted in Figure 2-13. Further schedule detail for the
tank and solid waste treatment is provided in Figure 2-14.

Waste treatment would be conducted in the cementation facility for a period of 6 years with a
designed treatment rate of 1.25 gal per minute of sludge/supernate. In order to process the sludge and
supernate in 6 years, the cementation facility would need to be operational at least 70% of the year and
would require one 8-hour shift per day for 5 days a week. Contact-handled solids would be treated first
and would normally proceed at a rate of approximately 6.5 drum equivalents per day on a 1-shift, 5-day
basis. Contact-handled solid waste treatment would require approximately 2.5 years of operations. The
remote-handled solid wastes would be treated after the contact-handled solids and would proceed at a rate
of approximately 0.7 casks per shift on an 8-hour shift per day, 5-day basis. Remote-handled solid waste
treatment would require 3 years, based on the facility being operational 80% of the year.
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Cementation Alternative Schedule

1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010

30 months
Licensing/Permitting ® ®

Construction and 24 mpnths
Operational Testing Pr—

Retrieval and Treatment 72 mpnths
Operations L _ ®

Decontamination & 24 mpnths
Decommissioning )

Figure 2-13. The Cementation Alternative Schedule shows the project would take approximately
12.5 years to complete.

Cementation Alternative Waste Treatment Schedule

2000 2001 2002 2003 2004 2005 2006 2007 2008 2009

L 1/2003 to 12/2008| L

Treat 900 m® of Sludge

1/2003 to 12/2008

Treat 1,600 m® of Supernate . .
Treat 550 m*® of RH Solids ® 6/2005 to 6/2008 ®
Treat 1,000 m* of CH Solids 1[2003 t0 6/2095

Figure 2-14. The Cementation Alternative waste treatment schedule would take approximately 6 years.
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2.7 TREATMENT AND WASTE STORAGE AT ORNL ALTERNATIVE

DOE intends to ship treated waste offsite for disposal as soon as the waste is treated. However, in the
event that disposal capacity is unavailable immediately upon completion of waste treatment, DOE has
included the Treatment and Waste Storage at ORNL Alternative to provide safe, interim, on-site storage
capacity until off-site disposal capacity is available.

This alternative would entail waste treatment by any of the three previous treatment alternatives
(low-temperature drying, vitrification, or cementation) and interim waste storage at ORNL rather than
immediate shipment to an off-site disposal facility (i.e., the Waste Isolation Pilot Plant for TRU waste,
and the Nevada Test Site for low-level waste). Treated remote-handled wastes would require remote
handling during on-site storage at ORNL because of the associated doses. Implementation of this
alternative would result in noncompliance with the milestone established in the TDEC Commissioner’s
Order requiring the submittal of a Project Management Plan (which includes schedules for treatment and
shipment) by September 30, 2001. In addition, this alternative would jeopardize the existing “target date”
established in the TDEC Commissioner’s Order for initiation of shipment of the stabilized remote-
handled TRU sludges to the Waste Isolation Pilot Plant by January 2003. For purposes of analysis, DOE
has evaluated a 100-year institutional control period, after which there would be a loss of
institutional control.

2.7.1  Facility Description
2.7.1.1 Waste treatment facility
Because this alternative would include waste treatment by any of the three treatment alternatives

previously described, please refer to these previous sections for a description of the waste treatment
facilities for low-temperature drying, vitrification, and cementation.

Waste Treatment Facility Description Section

Low-Temperature Drying Section 2.4.1
Vitrification Section 2.5.1
Cementation Section 2.6.1

2.7.1.2 Waste storage facilities

On-site waste treatment would result in primary, secondary, and D&D waste streams that would
consist of remote-handled TRU waste; contact-handled TRU wastes; low-level waste; remote-handled
low-level waste; and mixed waste, which would require on-site storage at ORNL. This alternative would
require the construction of new waste storage facilities. Several assumptions were made to determine the
storage space required for the waste streams resulting from waste treatment.

1. It was assumed that a required engineering analysis would indicate that the existing storage bunkers
for remote-handled and mixed waste (Buildings 7855 and 7883) could be used to store treated TRU
and remote-handled low-level wastes. These bunkers would provide 320 m® of storage capacity.

2.1t was assumed that the existing metal buildings that store contact-handled TRU waste
(Buildings 7572, 7574, 7842, 7878, and 7879) would be used for treated low-level waste storage.
These buildings would provide 1,631 m® (57,632 ft°) of storage capacity for low-level waste.

3. It was assumed that the new storage facilities would have similar waste storage capacities
[approximately 150 m® for each remote-handled waste bunker, and approximately 300 m® (10,600 ft%)
for each metal building].
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4. It was assumed that the building footprints (area) for the new storage facilities, and for their
construction, would be similar to the existing storage facilities (234 m? remote-handled waste storage
bunkers and 375 m? metal storage buildings for low-level waste).

5. It was assumed that the new waste storage facilities would be located in the Melton Valley area of
ORNL, preferably near the waste treatment facility or the existing TRU waste storage facilities.

Tables 2-4a, -b, and -c provide a summary of the resulting waste volumes of the three waste
treatment alternatives and the new storage space required for the resulting waste streams. The
construction of new waste storage facilities would need to coincide with the construction of the selected
waste treatment facility in order to be ready for the receipt of the treated waste streams. The number of
new storage facilities needed for the treated wastes would be dependent on the treatment method chosen.
DOE considered the need for additional shielding when the space requirements for additional storage
capacity were calculated.

2.7.2 Waste Treatment Description

This alternative would include waste treatment by any of the three treatment approaches previously
described (low-temperature drying, vitrification, or cementation), and then interim storage onsite at
ORNL. Please refer to these previous sections for the descriptions of the waste treatments that would be
implemented if this alternative were selected.

Waste Treatment Description Section

Low-Temperature Drying Section 2.4.2
Vitrification Section 2.5.2
Cementation Section 2.6.2

2.7.3 Schedule of Activities

This alternative would include interim storage of the waste at ORNL following waste treatment. For
purposes of analyses, institutional control is assumed for a period of 100 years, followed by a loss of
institutional control. The schedules for waste treatment were discussed in previous sections, as noted
below. Construction of additional waste storage facilities would need to coincide with the construction of
the waste treatment facility in order to have facilities available to store the treated wastes following waste
treatment and repackaging. It is assumed that the schedules would be similar to the facility construction
schedule, which would allow for about 2 years for construction.

Waste Treatment and D&D Schedule Section

Low-Temperature Drying Alternative Section 2.4.3
Vitrification Alternative Section 2.5.3
Cementation Alternative Section 2.6.3
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Table 2-4. Summary of the TRU, mixed low-level, remote-handled low-level, and low-level waste volumes
(includes D&D waste), the resulting new storage space required for each treatment alternative, and the land
area required for additional storage facilities

Low-
Temperature
Drying

Vitrification

Cementation

new storage space required

Table 2-4a. Summary of the TRU, mixed low-level, and remote-handled low-level waste volumes and

Total TRU, mixed, and remote-handled low-level waste
requiring on-site storage (m®)

630

Treated TRU waste volume (m°)? 607 1,060 1,793
Mixed low-level waste volume (m°) 23 4 3
Treated remote-handled low-level waste volume (m°) — — 2,540

1,064

4,336

Existing waste bunkers storage capacity (m®)

New storage capacity needed (m®)°

320
310

320

744

320
4,016

Assumed capacity of single new waste bunker (m®)

Number of new waste bunkers needed

150
3

150
5

150
27

Assumed area of new waste bunker (m?)

234

234

234

storage facilities

Total Storage Facility Area required for TRU, mixed, and 702 1,161 6,265
remote-handled low-level wastes (m?)

Table 2-4b. Summary of low-level waste volumes and new storage space required

Total low-level waste requiring on-site storage (m°) 2,778% 4,9832 2,833°
Existing storage capacity (metal building) 1,631 1,631 1,631
New storage capacity needed (m®)° 1,147 3,352 1,202
Assumed capacity of single new metal building (m®) 300 300 300
Number of new metal buildings needed 4 11 4
Area of new metal buildings (m?) 375 375 375

Total area required for low-level wastes (m?) 1,434 4,190 1,503

Table 2-4c. Total area required for all waste types and the associated land requirements for the new

TOTAL FACILITY SPACE REQUIRED FOR ALL WASTE TYPES (m?)

2,136

5,351

7,768

TOTAL HECTARES REQUIRED FOR NEW WASTE
STORAGE FACILITIES®

0.3

0.6

0.8

2TRU waste volumes include both remote-handled and contact-handled waste.

PTotal waste volumes include alpha-low-level waste.

“Determined by subtracting available capacity from resulting waste volume and dividing by assumed storage capacity of new facility

(150 m? for TRU, mixed, and remote-handle low-level wastes, and 300 m® for low-level wastes).

“Determined by summing storage space required for all waste types, for each treatment method, and converting to hectares.
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2.8 ALTERNATIVES CONSIDERED BUT NOT EVALUATED IN DETAIL
2.8.1 Off-site Waste Treatment

Currently there is no facility available or planned at any other DOE site that could treat
remote-handled TRU mixed waste sludge and associated low-level waste supernate stored at ORNL. The
Idaho National Engineering and Environmental Laboratory (INEEL) is planning to process its contact-
handled TRU waste on-site at the planned Advanced Mixed Waste Treatment Project facility. DOE is not
currently legally prohibited from shipping waste to the INEEL to be treated so long as the waste is treated
and leaves INEEL within a specified time period. However, using the planned INEEL facility to treat
ORNL TRU waste would be difficult for the following reasons:

e Because the planned INEEL facility is being constructed to process the contact-handled TRU waste
at INEEL, the ORNL remote-handled TRU waste is not likely meet the planned facility’s waste
acceptance criteria.

e Most of the ORNL remote-handled and contact-handled TRU/alpha low-level solid waste
containers do not meet DOT standards (49 CFR 173). These containers would require repackaging
prior to transport offsite; therefore, it would be safer and more economical for the treatment of solid
waste to be conducted at ORNL, and for the treated TRU waste to be shipped directly to the Waste
Isolation Pilot Plant, and the treated low-level waste to be shipped directly to the Nevada Test Site.

o After treatment at INEEL, the ORNL treated waste would require a second redundant step of
repackaging and DOE certification before the waste could be transported to the Waste Isolation
Pilot Plant or the Nevada Test Site, resulting in additional worker exposures and cost.

Treatment of the ORNL TRU wastes at INEEL is unreasonable because of the increased costs and risks
associated with preparing the tank waste for shipment, repackaging and certifying the waste twice,
transporting the waste to INEEL for treatment, and then transporting the treated waste to the Waste
Isolation Pilot Plant or the Nevada Test Site as appropriate.

2.8.2  Alternate On-site Treatment Facility Locations

Several factors were considered in selecting the site of the proposed on-site treatment facility. These
factors are discussed in Section 2.1 and include minimizing the length of any sludge/supernate waste
transfer line from the Melton Valley Storage Tanks to the proposed treatment facility, using the terrain to
provide natural shielding for the proposed facility, and considering recommendations made in a
Feasibility Study that focused on dealing with the tank wastes (Parallax 1995).

The proposed site is directly west of the Melton Valley Storage Tanks, which is the current storage
area for the TRU mixed waste sludge and associated low-level supernate. This location reduces the
potential risks associated with transporting the liquid and sludge tank wastes from the Melton Valley
Storage Tanks to the proposed treatment facility over public or laboratory roads. Since the solid waste
storage facilities are also located in Melton Valley, the transportation of the solid wastes would only
occur on laboratory roads, also reducing the risk to the public. Melton Valley, while considered part of
ORNL, is separated from the ORNL main plant area by the Haw Ridge (Figure 2-1), thus reducing
potential risks to the main body of workers at ORNL from accidental releases. Alternative site locations
were not evaluated in detail because other on-site locations did not meet the siting factors.
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2.8.3 Alternative Disposal Locations

TRU waste will be disposed of at the Waste Isolation Pilot Plant in accordance with the WIPP
SEIS-11 Record of Decision (DOE 1998) for TRU waste. All low-level waste resulting from the ORNL
TRU Waste Treatment Facility will be disposed of at the Nevada Test Site selected in the Record of
Decision for the Department of Energy’s Waste Management Program: Treatment and Disposal of Low-
level and Mixed Low-level Waste; Amendment of the Record of Decision for the Nevada Test Site
(DOE 2000).

2.8.4 Alternative Treatment Technologies

Sixteen stabilization and solidification technologies were identified and evaluated as candidates for
processing TRU waste sludge in the Feasibility Study for Processing ORNL Transuranic Waste at
Existing and Modified Facilities (Parallax 1995), but were not analyzed further because they were not
considered reasonable (Table 2-5). One of the technologies, plasma arc vitrification, was also identified as
potentially useful for solid remote-handled and contact-handled TRU/alpha low-level waste. However, it
would not be feasible to use a technology for the solid wastes unless it was also used for the sludge and
supernate. Because of cost, scaling, and permitting issues, this technology was eliminated from further
consideration.
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Table 2-5. Summary of alternatives considered but not evaluated for sludge and supernate waste treatment

Treatment
name Summary description Rationale for not evaluating
Aquaset 11-H® A non-thermal process that utilizes a powdered | Not a proven technology, inability to treat
solidification agent developed for the immobilization of | multiple waste streams, its lack of ease with
sludge through the action of complex bonding mechanisms | retreatment —capabilities, and the excess
and ion exchange reactions. amount of water used during the process.
Catalytic A thermal process that introduces sludge into a molten | Extensive chemical formulation is required for
extraction metal bath that acts as a catalyst to break down the waste | each changing waste stream.

into its elemental constituents.

Glass-ceramic

A thermal process that combines sludge with a ceramic

Not a proven technology for this type of waste

vitrification feed material, then calcines in a spray calciner. and has a low tolerance to feed variations.
Bitumen A non-thermal process that uses either bitumen or asphalt | Gas generation from the degradation of the
solidification as a high molecular weight hydrocarbon to encapsulate the | hydrocarbon material by alpha-emitting
sludge. radionuclides.
Ceramic A thermal process that combines sludge with ceramic | Not a proven technology for this type of waste
vitrification powder and glass frits and then forms and heats into bricks | and has a lower flexibility with treatment
in a brick former. various wastes.
Microwave A thermal process that combines glass frits and sludge, | Not proven at large scale; lower flexibility
vitrification places the mixture into a microwave cavity, and melts. with treatment various waste.
In-can glass A thermal process that first dries the sludge to a fine | Lacks multiple waste stream capabilities, lacks
melting powder in a spray calciner, then combines the fine powder | retreatment capabilities, and is not a proven
with glass frits and feeds it into a drum for heating. technology for ORNL’s waste stream.
Titanate A thermal process that involves mixing supercalcine (a | Increased waste loading, sensitivity to sodium
silicate-based material) with sludge and then calcining. waste streams, lack of multiple waste stream
capabilities, lack of retreatment capabilities,
and not being a proven technology for
ORNL’s waste stream.
Synroc A thermal process that involves calcination of the sludge | Similar to the Titanate process.
hot-isostatic and then mixing it with synroc additives. Synroc is an
pressing acronym for a synthetic, igneous rock system that consists

of thermodynamic-compatible minerals having the ability
to capture radioactive waste elements in their crystal
lattices.

Supercalcine
hot-isostatic
pressing

A thermal process that involves mixing supercalcine (a
silicate-based material) with sludge and then calcining.

Similar to the Titanate process.

Cermet

A thermal process that involves dissolving and mixing
sludge and cermet-forming additives in molten urea.

Similar to the Titanate process.

Fluetap concrete

This process combines the sludge with water, cement, fly
ash, and clay in a mixer, then transfers the mix into a drum,
and places it into an autoclave for 64 hours to accelerate
hardening. The drum is then placed in an air-storage for
several years to remove the free water from the concrete.

Failed to meet the schedule constraints.

Molten salts

A thermal process that introduces air to the sludge under a
surface of a sodium carbonate-containing melt.

Failed to meet Resource Conservation and
Recovery Act (RCRA) Land Disposal
Restrictions (LDR) standards.

Supercalcine
pellets-in-metal

A thermal process that combines supercalcine with sludge.
Binders are added and the material is pelletized. The
pellets are sintered to form the desired mineral phase,
placed in drums, and encapsulated in lead.

Failed to meet RCRA LDR standards.

Marbles-in-lead
matrix

A thermal process that creates marbles from a joule-heated
molten glass/sludge mixture and then casts the marbles in
lead.

Failed to meet RCRA LDR standards.

Polymer
encapsulation

A non-thermal process that involves mixing vinyl ester
styrene with sludge and then allows to cure in an in-drum
mixer.

Failed to meet the Waste Isolation Pilot Plant
waste acceptance criteria.
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2.9 SUMMARY OF ENVIRONMENTAL IMPACTS

Table 2-6 is a summary of the potential environmental impacts associated with implementing the
various alternatives considered in the EIS. These impacts are discussed in detail in Chapter 4, but are
summarized here to allow comparison of the alternatives.
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Table 2-6. Comparison of impacts among alternatives

No Action Alternative

Low-Temperature
Drying Alternative
(Preferred)

Vitrification
Alternative

Cementation
Alternative

Treatment and Waste
Storage at
ORNL Alternative

Land use e Nochangeinland |¢ No changeinland use [¢ Nochangeinland |¢ Nochangeinland |e¢ No change in land use
(Chapter 4, use, land use classification use classification use classification classification
Section 4.1) classifications, or |e 2 hectares (ha) e 2to28ha(5to |e 2ha(5 acres) e 2to28ha(5to
impacts to visual (5 acres) would 7 acres) would would change from 7 acres) would change
resources during change from change from underdeveloped to from underdeveloped
100-year underdeveloped to underdeveloped to industrial use to industrial use
institutional industrial use industrial use e Buildings and other [¢  For waste storage after
control period e Buildings and other |¢  Buildings and structures would be treatment, an additional
e Assuming loss of structures would be other structures visible to workers 0.3 ha (0.75 acre) of
institutional visible to workers but would be visible to but not the public land would be required
control, the land not the public workers but not the if treatment was by
would be public low-temperature
permanently drying, 0.6 ha
committed to (1.5 acres) of land if by
waste storage vitrification, or 0.8 ha
(2.0 acres) of land if by
cementation
e Buildings and other
structures would be
visible to workers but
not the public
e Assuming loss of
institutional control,
the land would be
permanently
committed to waste
storage
Cultural e No cultural, e Sameas No Action |e Same as No Action|e  Same as No Action |e  Same as No Action
and historic archeological, Alternative Alternative Alternative Alternative
resources or historic
(Chapter 4, resources in
Section 4.2) project area
ha = hectare.
ORNL =  Oak Ridge National Laboratory.
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Table 2-6. Comparison of impacts among alternatives (continued)

No Action Alternative

Low-Temperature Drying
Alternative (Preferred)

Vitrification Alternative

Cementation Alternative

Treatment and Waste
Storage at
ORNL Alternative

Ecological resources

Continued release of

2 ha (5 acres) of forested

2to2.8ha(5to

e 2ha (5 acres) of

2t0 2.8 ha(5to 7 acres)

(Chapter 4, waste constituents habitat lost and 7 acres) of forested forested habitat lost of forested habitat lost
Section 4.3) from SWSA 5 North converted to industrial habitat lost and and converted to and converted to
trenches to soils and use (revegetated after converted to industrial use industrial use
groundwater facility D&D) industrial use (revegetated after e  Low-quality habitat
affecting biota e  Reduction of soil and (revegetated after facility D&D) indefinitely lost for on-
e No habitat water contamination facility D&D) e  Reduction of soil and site waste storage facility
destruction under because treatment would |[e  Reduction of soil and water contamination construction; 0.3 ha
continued storage be available for waste to water contamination because treatment (0.75 acre) of land
e  Minimal impact (HQ be removed from because treatment would be available required if treatment by
for aquatic biota at SWSA 5 North trenches would be available for waste to be low-temperature drying,
steady-state would under CERCLA for waste to be removed from 0.6 ha (1.5 acres) of land
be 7 x 10'7) from removed from SWSA 5 North if by vitrification, and
slow release of trenches under trenches under 0.8 ha (2.0 acres) of land
MVSTs wastes after SWSA 5 North CERCLA if by cementation
loss of institutional CERCLA e  Reduction of soil and
control water contamination
e  Assuming loss of because treatment would
institutional control, be available for waste to
wastes from SWSA 5 be removed from
North trenches, SWSA 5 North trenches
bunkers, and under CERCLA
buildings would e  Assuming loss of
serve as long-term institutional control,
contaminant sources waste constituents would
eventually be released but
impacts would be less
than No Action because
the wastes would be
treated and better
contained
CERCLA =  Comprehensive Environmental Response, Compensation, and Liability Act (see Table 5-1).
D&D =  decontamination and decommissioning.
ha = hectare.
HQ = hazard quotients.
MVSTs = Melton Valley Storage Tanks.
ORNL =  Oak Ridge National Laboratory.

SWSA 5 North

Solid Waste Storage Area 5 North.
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Table 2-6. Comparison of impacts among alternatives (continued)

Low-Temperature

Treatment and Waste

Drying Alternative Vitrification Cementation Storage at
No Action Alternative (Preferred) Alternative Alternative ORNL Alternative
Geology and e No impact to e No impact to geology [¢ No impact to e No impact to No impact to geology
seismicity geology or or regional seismicity geology or geology or regional or regional seismicity
(Chapter 4, regional seismicity [e 2 ha of soil disturbed regional seismicity seismicity 20 2.8 ha of soil
Section 4.4) e No construction- Reduction of soil and [¢ 2.8 ha of soil e 2 haofsoil disturbed
related impacts to water contamination disturbed disturbed Reduction of soil and
soils or geology because treatment e Reduction of soil |e Reduction of soil water contamination
e Continued release would be available for and water and water because treatment
of waste waste to be removed contamination contamination would be available for
constituents from from SWSA 5 North because treatment because treatment waste to be removed
the SWSA 5 North trenches under would be available would be available from SWSA 5 North
trenches to soils CERCLA for waste to be for waste to be trenches under
during and after removed from removed from CERCLA
loss of institutional SWSA 5 North SWSA 5 North Eventual release of
control trenches under trenches under constituents of treated
e Eventual release of CERCLA CERCLA waste after loss of
wastes from institutional control
MVSTs and
SWSA 5 North
bunkers and
buildings into soils
after loss of
institutional
control
CERCLA =  Comprehensive Environmental Response, Compensation, and Liability Act (see Table 5-1).
ha = hectare.
MVSTs =  Melton Valley Storage Tanks.
ORNL =  Oak Ridge National Laboratory.

SWSA 5 North

Solid Waste Storage Area 5 North.
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Table 2-6. Comparison of impacts among alternatives (continued)

Treatment and Waste

Low-Temperature Drying Storage at
No Action Alternative Alternative (Preferred) | Vitrification Alternative | Cementation Alternative ORNL Alternative
Surface water e  Continued release of [e  Potential for increased |e  Same as Low- e  Same as Low- Same as Low-

(Chapter 4,
Section 4.5.1)

waste constituents
from the SWSA 5
North trenches to
surface water during
and after loss of
institutional control
e  Eventual release of
long-lived
radionuclides from
MVSTs and SWSA 5
North bunkers and
buildings into
surface water

siltation in White Oak
Creek, Melton Branch,
and an unnamed
tributary

Reduction of soil and
water contamination
because treatment would
be available for waste to
be removed from
SWSA 5 North trenches
under CERCLA

Temperature Drying
Alternative

Temperature Drying
Alternative

Temperature Drying
Alternative during
institutional control
After loss of institutional
control, waste
constituents would
eventually be released but
impacts would be less
than No Action because
wastes are treated and
better contained

Groundwater
(Chapter 4,
Section 4.5.2)

e No groundwater use

e  Continued release of
waste constituents
from SWSA 5 North
trenches during and
after loss of
institutional control

e  Eventual release of
wastes from MVSTs
and SWSA 5 North
bunkers and building
into groundwater
after loss of
institutional control

No groundwater use
Positively impacts
groundwater due to
waste removal and
treatment of waste from
SWSA 5 North trenches

e  Same as Low-
Temperature Drying
Alternative

e Same as Low-
Temperature Drying
Alternative

Same as Low-
Temperature Drying
Alternative during
institutional control
Eventual release of
constituents of treated
waste after loss of
institutional control, but
impacts would be less
than No Action because
wastes are treated and
better contained

CERCLA
MVSTs

ORNL

SWSA 5 North

Comprehensive Environmental Response, Compensation, and Liability Act (see Table 5-1).
Melton Valley Storage Tanks.
Oak Ridge National Laboratory.
Solid Waste Storage Area 5 North.
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Table 2-6. Comparison of impacts among alternatives (continued)

Low-Temperature

Treatment and Waste

Drying Alternative Vitrification Cementation Storage at
No Action Alternative (Preferred) Alternative Alternative ORNL Alternative
Wetlands & e Continued impacts |¢  Small impact from e Same as Low- e Same as Low- e Same as Low-
Floodplains to White Oak sedimentation to the Temperature Temperature Temperature Drying
(Chapter 4, Creek floodplain 100-year or 500-year Drying Alternative Drying Alternative Alternative during

Section 4.5.3)

due to SWSA 5
North
contamination

e No impact to

wetlands during
institutional
control

e  After institutional

control period,
wastes would
eventually
contaminate
wetlands

e After loss of

institutional
control, continue
to impact
floodplain

floodplains during
construction phase
Wetland B (0.012 ha
or 0.03 acres) would
be eliminated by
construction, but
would be mitigated

institutional control
Eventual release of
constituents of treated
waste after loss of
institutional control

ha
ORNL
SWSA 5 North

hectare.

Oak Ridge National Laboratory
Solid Waste Storage Area 5 North.
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Table 2-6. Comparison of impacts among alternatives (continued)

Low-Temperature

Treatment and Waste

Drying Alternative Vitrification Cementation Storage at
No Action Alternative (Preferred) Alternative Alternative ORNL Alternative
Waste e TRU sludge wastes|e  All legacy wastes in Same as Low- e Same as Low- e Same as Low-
Management and associated proposed action Temperature Temperature Temperature Drying
(Chapter 4, low-level would be treated Drying Alternative Drying Alternative Alternative
Section 4.6) supernate in the e Approximately Approximately - Approximately e 10,833 1t0 34,128 m® of
MVSTs solid 10,833 m* of total 34,128 m® of total 28,826 m’ of total waste generated,
wastes in SWSA 5 generated waste, waste generated, waste generated, depending on the
North trenches, including: including: including: treatment selected, and
and solid waste in |- 607 m® CH and RH 1,0600m°*CHand |- 1,793 m®CH and stored on-site
storage facilities TRU waste; RH TRU waste; RH TRU waste; e Would require
would remain - 2,778 m® low-level 4,980 m® low-level |- 2,833 m® low-level continued surveillance
untreated waste; waste; waste; and maintenance of
e Would require - 23 m?of low-level 4 m®of low-level |- 2,540 m® of waste inventory for
continued mixed waste; mixed waste; remote-handled interim onsite storage
surveillance and - 1,560 m® of sanitary 7,201 m® of low-level waste; at ORNL
maintenance of wastewater; and sanitary - 3m’of low-level |o  Would require
untreated legacy |- 5,550 m® debris from wastewater; and mixed waste; construction of
waste inventory D&D activities 20,760 m® debris |- 7,437 m® of additional waste
and associated on- from D&D sanitary storage facilities—
site facilities activities wastewater; and using 0.3 to 0.8 ha of
indefinitely at - 14,143 m® debris land depending upon
ORNL from D&D treatment process
e Would result in activities selected
violation of legal
mandate due to
continued waste
storage, potentially
resulting in fines
CH =  contact-handled.
D&D =  decontamination and decommissioning.
m® = cubic meters.
MVSTs =  Melton Valley Storage Tanks.
ORNL =  Oak Ridge National Laboratory.
RH =  remote-handled.

SWSA 5 North

Solid Waste Storage Area 5 North.
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Table 2-6. Comparison of impacts among alternatives (continued)

No Action Alternative

Low-Temperature Drying
Alternative (Preferred)

Vitrification Alternative

Cementation Alternative

Treatment and Waste Storage
at ORNL Alternative

Climate and Air e  No impact to air e Minor emissions during |  Minor emissions e Minor emissions e Minor emissions during
Quality quality normal operations; during normal during normal normal operations
(Chapter 4, slightly higher volatile operations; slightly operations; slightly
Section 4.7) organic emissions higher nitrogen higher particulate
dioxide emissions emissions.
Transportation On-site Retrieval and On-site Retrieval and On-site Retrieval and On-site Retrieval and On-site Retrieval and
(Chapter 4, Transport Transport Transport Transport Transport
Section 4.8) e No on-site waste e 300 shipments of RH e  Same as Low- e  Same as Low- e  Same as Low-Temperature
shipments waste from trenches and Temperature Temperature Drying Drying Alternative for
bunkers, and Drying Alternative retrieval accidents and
245 shipments of CH Alternative radiological transportation
waste to treatment facility accidents

e  Retrieval accidents could e 3,339 shipments of treated
result in 6.3E-05 LCFs waste to storage facility
(public) and 7.5E-04 using cementation as a
industrial fatalities to bounding case
involved workers e  2.3E-04 transportation

e  Transportation accidents related fatalities
could result in 2.9E-05 e  3.4E-04 construction
LCF (public) and 3.3E-05 fatalities (involved
non-radiological fatalities workers)

e  Total risks to non- e  2.5E-03 loading and
involved workers and unloading accident
public MEI are 5.3E-07 fatalities (involved
and 6.2E-09 probability of workers)
cancer fatality,
respectively

e  8.0E-03 LCF (involved
worker (based on
1 rem/year assumed dose
limit)

CH =  contact-handled.

LCF = latent cancer fatalities.

ORNL =  Oak Ridge National Laboratory.
MEI = maximally exposed individual.

RH

remote-handled.
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Table 2-6. Comparison of impacts among alternatives (continued)

Low-Temperature

Treatment and Waste

Drying Alternative Vitrification Cementation Storage at
No Action Alternative (Preferred) Alternative Alternative ORNL Alternative
. Jrtation Off-site Transport Off-site Transport Off-site Transport Off-site Transport Off-site Transport
(continued) . No off-site e 397 shipments of TRU |e 989 shipments of | e 2,425 shipmentsje  No off-site shipment of
(Chapter 4, shipments waste with 3.2E-01 TRU waste with of TRU waste with TRU waste or
Section 4.8) accidents and 4.4E-02 8.0E-01 accidents 2.2 accidents and low-level waste
fatalities predicted and 1.1E-01 3.0E-01 fatalities
e Non-accident LCFs of fatalities predicted predicted
8.7E-03 for CH TRU |, Non-accident | ® Non-accident
forRH TRUwaste | LOFSOTSSE3 | (g ovor
e 277 low-level waste gogEc_lngfF;E and 2.7E-01 for RH TRU
shipments with 2.6E-01 R.H TRU waste waste
accidents and 3.6E-02 . 914 low-level
accident fatalities 281 _Iow—level waste shipments
predicted W?Ste shipments with 8.8E-01
2.1E-09 non-accident with 2.6E-01 accidents and
LCFs predicted accidents and 1.2E-01 accident
3.6E-02 accident fatalities predicted
fatalities o 7.5E-09 non-
o 2.1E-09 non- accident LCFs
accident LCFs predicted
predicted .
[ )
CH =  contact-handled.
LCFs = latent cancer fatalities.
ORNL =  Oak Ridge National Laboratory.
RH =  remote-handled.
TRU = transuranic.
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Table 2-6. Comparison of impacts among alternatives (continued)

No Action Alternative

Low-Temperature
Drying Alternative
(Preferred)

Vitrification
Alternative

Cementation
Alternative

Treatment and Waste
Storage at
ORNL Alternative

Utility Requirements
(Chapter 4,
Section 4.9)

Total estimated power
usage 2,200 MW

5 million gal of water
use projected over
100-year institutional
control period

About 15,000 MW of
total electricity usage

5 million gal of water use
during project life

About 45,000 MW of
total electricity usage
7 million gal of water
use during project life

About 11,250 MW of
total electricity usage
15 million gal of water
use during project life

Electricity use varies by
alternative from 13,450
MW to 47,200 MW total,
which includes electricity
use for interim storage
Water use varies by
alternative (10 million to
20 million gal), which
includes water use for
interim storage

Human Health
(Chapter 4,
Section 4.10)

LCFs for involved
worker population
estimated to be 2E-02
Risk to public and
non-involved worker
would be negligible
during institutional
control period .
After loss of
institutional control,
higher risks to public
from contaminated
surface water,
groundwater, and food
supplies

PCF from radiological
releases to involved
worker estimated to be
3.0E-08; non-involved
worker estimated to be
2.0E-08; and off-site MEI
estimated to be 1.0E-08
Collective dose to the
affected off-site pubic
population would be
1.2E-01 person-rem,
resulting in 6.0E-05 LCFs

PCF from radiological
releases to involved
worker estimated to be
9.0E-08; non-involved
workers estimated to
be 7.0E-08; off-site
MEI estimated to be
5.0E-08

Collective dose to the
affected off-site public
population would be
6.8E-01 person-rem,
resulting in 3.0E-04
LCFs

PCF from radiological
releases to involved
worker estimated to be
6.0E-09; non-involved
workers estimated to
be 5.0E-09; and off-
site MEI estimated at
3.0E-09

Collective dose to the
affected off-site public
population would be
2.8E-02

person-rem, resulting
in 1.0E-05 LCFs

LCF for involved worker
population estimated to be
2E-02

PCF for the non-involved
worker and off-site MEI
would be equal to that
estimated for the treatment
technology selected
Collective dose and
number of fatalities for the
affected off-site population
would be equal to that for
the treatment technology
selected

After loss of institutional
control, higher risks to
public from contaminated
surface water,
groundwater, and food
supplies, but less risk than
No Action Alternative
since wastes are treated and
better contained

LCFs
MEI

ORNL
PCF

latent cancer fatalities.
maximally exposed individual.
megawatt(s).

Oak Ridge National Laboratory.

probability of cancer fatality.
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Table 2-6. Comparison of impacts among alternatives (continued)

Low-Temperature

Treatment and Waste

Drying Alternative Vitrification Cementation Storage at
No Action Alternative (Preferred) Alternative Alternative ORNL Alternative
Noise e Noise levelsat 50 |e  Site constructionand [e Same as Low- e Same as Low- e Same as Low-
(Chapter 4, to 60 dBA D&D noise up to Temperature Temperature Temperature Drying

Section 4.12)

70 dBA

Noise levels during
operations at 50 to
60 dBA

Noise increases are
temporary and minor

Drying Alternative

Drying Alternative

Alternative during
treatment and would
decrease, similar to the
levels of No Action,
during interim storage

dBA
D&D
ORNL

decibels as recorded on the A-weighted scale of a standard sound level meter.
decontamination and decommissioning.
Oak Ridge National Laboratory.
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Table 2-6. Comparison of impacts among alternatives (continued)

Low-Temperature

Treatment and Waste

Drying Alternative Vitrification Cementation Storage at
No Action Alternative (Preferred) Alternative Alternative ORNL Alternative
Accidents e MVSTsBreach! MVSTs Breach® - NA |e¢  Same as Low- e MVSTsBreach!- |e  MVSTSs transfer line
(Chapter 4, - MEI-1.1E-05PCF MVSTs transfer line Temperature Drying NA failure?
Section 4.11) - Population - failure? Alternative e MVSTstransfer line |- MEI - 3.2E-06 to 6.6E-06
1.1 LCF during MEI - 3.2E-06 PCF failure? PCF
institutional control Population — 0.16 LCF - MEI-6.3E-06 PCF |- Population-0.16 to 0.31
and 11 LCF after loss Non-involved workers — - Population — LCF
of institutional control 2.8E-04 PCF 0.31LCF - Non-involved workers —
- Non-involved Vehicle impact? - - Non-involved 2.8E-04 to 5.5E-04 PCF
workers — negligible workers — e  Vehicle impact® -
9.2E-04 PCF Earthquake* 5.5E-04 PCF negligible
e  Vehicle impact (CH MEI - 4.8E-07 PCF e Vehicle impact® - e Earthquake (CH TRU
TRU and RH TRU Population — negligible and RH TRU waste) *
waste)® 7.2E-03 LCF e  Earthquake® - MEI-4.8E-07 to
- MEI-1.6E-06 PCF Non-involved workers — - MEI-9.6E-07 PCF 9.6E-07 PCF
- Population - 4.2E-05 PCF - Population - - Population - 7.2E-03 to
0.024 LCF Vehicle impact/fire® - 0.014 LCF 1.4E-02 LCF
- Non-involved negligible - Non-involved - Non-involved workers —
workers — workers — 4.2E-05 to 8.4E-05 PCF
1.3E-04 PCF 8.4E-05 PCF e Vehicle impact/fire
e Earthquake® (after processing)®
- MEI-1.6E-05 PCF - MEI-14E-07 PCF
- Population - - Population -
0.24 LCF 2.1E-03 LCF
- Non-involved - Non-involved workers —
workers — 1.2E-05 PCF
1.4E-03 PCF

Vehicle impact/fire
(CH TRU and RH
TRU waste)®

MEI - 1.4E-07 PCF

Population -
2.1E-03 LCF

Non-involved
workers —
1.2E-05 PCF

CH
LCFs
MEI
MVSTs
NA

contact-handled.
latent cancer fatalities.

maximally exposed individual.
Melton Valley Storage Tanks

not applicable.

Oak Ridge National Laboratory
probability of cancer fatality.

ORNL =

PCF =

RH = remote-handled.
TRU = transuranic.

1Melton Valley Storage Tanks (MVSTs) breach accident would be
initiated by an earthquake with a 50,000-gal release to the environment.

2MVSTs transfer line failure accident assumes the line between the
MVSTs and the treatment facility fails during waste transfer operations.

3Vehicle impact (CH TRU and RH TRU waste) accident assumes a
forklift breaches a package of solid waste.

4Earthquake accident assumes that packages of solid waste fall causing
the packages to breach.

SvVehicle impact/fire (CH TRU and RH TRU) accident assumes a vehicle
accident resulting in breach of the waste package and an ignition of the
vehicle fuel that results in burning of the wastes.

6Vehicle impact/fire (after processing) accident assumes a vehicle
accident resulting in breach of the waste package and an ignition of the
vehicle fuel that results in burning of the treated wastes (only applies
following Low-Temperature Drying Alternative with assumed
combustible macroencapsulant).
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Table 2-6. Comparison of impacts among alternatives (continued)

Low-Temperature

Treatment and Waste

Drying Alternative Vitrification Cementation Storage at
No Action Alternative (Preferred) Alternative Alternative ORNL Alternative
Socioeconomic e Nochange in ¢ No significant impacts|e  No significant e No significant e No significant impacts
(Chapter 4, economic activity |e  Earnings represent impacts impacts e Earnings represent

Section 4.13)

0.1% of the income
for the region

Earnings represent
0.2% of the
income for the
region

Earnings represent
0.1% of the income
for the region

0.1% of the income for
the region

Environmental
Justice
(Chapter 4,
Section 4.14)

e No disproportion-
ately high and
adverse impact
expected to
minority and low-
income
populations

No disproportionately
high and adverse
impact expected to
minority and low-
income populations

No disproportion-
ately high and
adverse impact
expected to
minority and low-
income
populations

No disproportion-
ately high and
adverse impact
expected to
minority and low-
income populations

No disproportion-
ately high and adverse
impact expected to
minority and low-
income populations

ORNL

= Oak Ridge National Laboratory.
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3. AFFECTED ENVIRONMENT

Chapter 3 of this EIS describes the existing environment in and around Oak Ridge National
Laboratory (ORNL) and the Oak Ridge Reservation (ORR), which would be affected by the
construction, operation, and D&D of the proposed TRU Waste Treatment Facility. ORNL is one of
three major DOE facilities located within the ORR. Site-specific information for the area surrounding
the proposed facility site and the adjacent Melton Valley Storage Tanks at ORNL is also included.
Current, pertinent information is provided for the regions influenced in the various resource areas, and
the supporting references are cited.

3.1 LAND USE

This section describes the past, current, and planned land uses on and around the proposed TRU
Waste Treatment Facility site, which would be located within the boundaries of ORNL and the ORR.
The ORR contains approximately 140 square miles of federally owned land in Anderson and Roane
Counties of East Tennessee. The area includes forests, public use areas, and operational areas. The
facility is located within the city limits of Oak Ridge, Tennessee, and the surrounding lands are
predominantly rural with residences, small farms, forests, and cattle pastures. This section includes
descriptions of environmentally sensitive land areas on and around the ORR that are set aside for public
use, environmental protection, or research. These sensitive land areas include parks, natural areas,
environmental education centers, and public recreation areas.

3.1.1 Past Land Use

The land surrounding the ORR was predominantly forested wilderness prior to the 18th century.
During the late 18th and early 19th centuries, the area was settled by emigrants who established three
major uses of the land, including forestry, agriculture, and residential. Gradually, commercial, mining,
transportation, waterways, and industrial land uses developed. The land that composes the ORR was
purchased from private landowners by the United States Government in 1942. The predominant land
uses at that time were forestry, agriculture, and residential. Government activities during World War Il
changed the overall pattern of land use on the ORR to industrial with the establishment of the
X-10 Plant (ORNL), the Y-12 Plant (Y-12), the K-25 Site [now known as the East Tennessee
Technology Park (ETTP)], and various support facilities. With the exception of some agriculture-
related research activities in later years, agricultural use of the land on the ORR nearly disappeared, and
the land was allowed to revert to an increasingly natural forested state after its purchase by the
government. Residential land use ended over most of the ORR with the exception of the northeastern
corner, which housed government workers. Residential and commercial land uses increased rapidly on
the north side of the reservation, and in the late 1950s this area was separated from the ORR and
incorporated as the City of Oak Ridge. The current land use pattern on the ORR and at ORNL gradually
evolved between 1942 and the present day (DOE 1999a).

3.1.2 Current Land Use

The current uses of land in the vicinity of the ORR are forestry, agriculture, residential,
commercial, industrial, mining, transportation, waterways, recreation, and several other uses. The
largest use is commercial forestry, followed in order by agriculture, other uses, residential, waterways,
and transportation. The remaining uses are quite small, each accounting for less than 3,000 ha
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(7,410 acres) of land. The closest urban center to the reservation is the City of Oak Ridge. The
predominant land use in most urban areas is residential (MMES 1994).

DOE classifies land use on the ORR according to five primary categories: Institutional/Research,
Industrial, Mixed Industrial, Institutional/Environmental Laboratory, and Mixed Research/Future
Initiatives. The Institutional/Research category applies to land occupied by the central research
facilities at ORNL. Land in the Industrial category includes the Y-12 Plant, which is used for defense
support, manufacturing, and storage. The Mixed/Industrial category includes the ETTP, which is used
for environmental management and reindustrialization of DOE land by private sector businesses. The
Oak Ridge Institute for Science and Education, operated by Oak Ridge Associated Universities,
provides training and research support to DOE and uses the land within the boundaries of the
Institutional/Environmental Laboratory category. The Mixed Research/Future Initiatives category
applies to land currently used, or available for use, in field research, and land reserved for future DOE
initiatives, including new research facilities.

The proposed TRU Waste Treatment Facility site is a small 2- to 2.8-ha (5- to 7-acre), forested
area almost immediately west of the Melton Valley Storage Tanks and approximately 2 km (1.25 miles)
east of Tennessee State Route 95. The Melton Valley Storage Tanks are active waste storage tanks,
which store legacy TRU sludge waste and its associated remote-handled low-level supernate. The area
east of the proposed facility site is industrial and contains the Melton Valley Storage Tanks, associated
waste bunkers, and Melton Valley Storage Tanks—Capacity Increase Project tanks. Just west of the
proposed TRU Waste Treatment Facility site, the Old Melton Valley Road (High Flux Isotope Reactor
access road) was upgraded. This road would be the main road running to the proposed waste treatment
facility site. The proposed site for the waste treatment facility does not contain prime or unique
farmland.

3.1.3 Planned Land Use

The Spallation Neutron Source is a national research project being developed as a cooperative
effort of the national laboratories. The Spallation Neutron Source will be located at ORNL 4 km
(2.5 miles) from the proposed TRU Waste Treatment Facility. A CERCLA waste disposal facility is
also planned for construction at the Y-12 Plant and would be located in Bear Creek Valley,
approximately 6 km (3.7 miles) from the proposed TRU Waste Treatment Facility. These planned
projects have already undergone an environmental review as discussed in the “Cumulative Impacts”
section of DOE 1999a, and a Record of Decision has been issued for the disposal site.

3.1.4 Parks, Preserves, and Recreational Resources

The University of Tennessee Arboretum is located approximately 0.4 km (0.25 mile) east of the
ORR. This facility contains 101 ha (250 acres) of land and functions as a living botanical education
center for the general public. Several trails with botanical themes run throughout the arboretum and are
open to the public for hiking. The University of Tennessee also operates a forest experiment station on
810 ha (2,000 acres) of land adjacent to the arboretum (LMES 1996). This area is not open to the
public.

Large portions of the ORR are devoted to nature preservation and biological research. About
8,899 ha (21,980 acres) of undeveloped and geographically fragmented areas of land at ORNL,
Y-12 Plant, and ETTP comprise the Oak Ridge National Environmental Research Park. The National
Environmental Research Park is used by the U.S. scientific community as an outdoor environmental
science laboratory to study the current and future environmental consequences of the DOE mission in
Oak Ridge (LMES 1995a). Numerous areas within the National Environmental Research Park are
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designated for the protection of rare species. A number of reference areas have been established to
serve as examples of regional plant communities and unique biotic features (Pounds et al. 1993). A
portion of the ORR is operated as the Oak Ridge Wildlife Management Area through a cooperative
agreement between DOE and the Tennessee Wildlife Resources Agency (DOE-ORO 1996). This
agreement was initiated in 1984 to reduce traffic accidents involving deer by opening the ORR to
hunting by the public (Saylor et al. 1990).

The Clark Center Recreational Park, located on the north shore of Melton Hill Lake, occupies
36 ha (90 acres) of land within the southeast corner of the ORR. It is open to the public for swimming,
picnicking, fishing, pleasure boating, and athletic activities such as softball. Management of the Freels
Bend area, directly east of the Clark Center Recreational Area on the north side of Melton Hill Lake,
was recently granted to the State of Tennessee by the Secretary of Energy. Several public recreation
areas are located along Melton Hill Lake, which is outside the ORR but adjacent to a large portion of
the ORR’s southeast boundary. This body of water is a Tennessee Valley Authority (TVA) reservoir
that was formed by impounding the Clinch River with Melton Hill Dam. The body of water on the
downstream side of Melton Hill Dam is Watts Bar Lake, which is adjacent to the southwest boundary
of the ORR. Melton Hill Dam is located approximately 4.3 km (2.7 miles) southwest of the central
ORNL plant, but land used for laboratory activities extends south to the shore of Melton Hill Lake. A
large TVA public recreation area is located at the Melton Hill Dam on the opposite shore from ORNL
land and the ORR. This recreation area is used for pleasure boating, fishing, swimming, and picnicking.
Other TVA recreational areas with similar uses are located along Melton Hill Lake upstream from the
dam and ORNL, including 425 ha (1,051 acres) of recreational lands within the city limits of
Oak Ridge (MMES 1994). A TVA boat ramp is located on the ORNL side of Watts Bar Lake,
approximately 2.4 km (1.5 miles) downstream from Melton Hill Dam. Watts Bar Lake is used for
pleasure boating, fishing, and swimming.

3.1.5 Scenic Resources

The steep, linear ridges; intervening valleys; and lakes in the vicinity of ORNL create beautiful,
natural scenery. However, many parcels of rural land are used for agricultural and residential purposes
so the visual field at many locations includes various combinations of houses, barns, roads, and utility
features. In heavily developed areas of Oak Ridge, views are predominated by these features, along
with numerous commercial structures, industrial plants, and public service buildings. Natural scenery
abounds on the ORR, since much of it has been allowed to return to its natural state. However, the
landscape in developed areas of the ORR, such as those in the vicinity of ORNL and the proposed TRU
Waste Treatment Facility site, is a mixture of natural features with buildings, industrial facilities, roads,
and utility features.

3.2 CULTURAL AND HISTORIC RESOURCES

The ORR area is rich in cultural resources, both prehistoric and historic. Preservation of these
resources is mandated by Section 106 of the National Historic Preservation Act [16 U.S.C. 470(f)].
Several reconnaissance-level (walkover) surveys for cultural resources have been conducted on the
ORR in the vicinity of the proposed project. These include Faulkner (1988) and DuVall (1992a, 1993b,
and 1996). Based on these previously conducted investigations, it appears that the proposed TRU
Waste Treatment Facility site has no known archaeological, cultural, or historical resources. In
addition, no such resources are known to exist in areas immediately contiguous to the proposed site.
The nearest potential site, located approximately 183 m (600 ft) southwest of the project site, is the
pre-1942 homestead site known as the Jenkins Site (State of Tennessee registration number 40RE188).
The pre-1942 homestead site known as the Jones Site (State of Tennessee registration number
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40RE189) is located approximately 244 m (800 ft) northeast of the project site (Figure 3-1). An
archaeological assessment of these two sites utilized subsurface testing to determine if artifact
concentrations were present on the two sites (Faulkner 1988). The Jones Site and support structures
were recommended for inclusion in the National Register of Historic Places due to the relatively intact
nature of the site and its early occupation date (ca. 1820). The Jenkins Site has been severely affected
by modern intrusions and was not considered eligible for inclusion in the National Register of Historic
Places.

In accordance with the programmatic agreement concerning management of historical and cultural
properties at the ORR among the DOE-Oak Ridge Operations Office, the Tennessee State Historic
Preservation Officer, and the Advisory Council on Historic Preservation, DOE sent a letter submitted to
the State Historic Preservation Officer on June 28, 1999, to address Section 106 for the TRU Waste
Treatment Facility. Enclosed with the letter was a summary of the Archaeological and Historical
Review for the TRU Waste Treatment Facility site prepared for the proposed action. DOE requested
and received concurrence with their findings from the State Historic Preservation Officer regarding this
proposed project (Appendix E).

DOE has consulted with Native American groups regarding the status of the ORR as a site of
potential importance to Native Americans. While some isolated findings of arrowheads, pottery shards,
and charcoal have been found in some project studies over the years, no tribe or group representing
Native Americans has ever expressed interest in the ORR as a site of historical importance to Native
Americans (Moore 1999). There are no known sensitive areas near the proposed project site.

3.3 ECOLOGICAL RESOURCES

This section provides descriptions of the terrestrial and aquatic resources, including threatened
and endangered species, identified at the proposed TRU Waste Treatment Facility site. Basis for the
following information was derived from the 1988 field surveys conducted in preparation of the
previously proposed Waste Handling and Packaging Plant (Campbell et al. 1989). The field surveys
included an area located southeast of the proposed TRU Waste Treatment Facility site. The
southwestern boundary of the surveys slightly overlaps the southeastern most corner of the proposed
site. The survey area’s northern edge came within less than 91 m (300 ft) of the proposed TRU waste
facility’s northeast corner fence line. Surveys for sensitive plant and animal species were completed for
the proposed site in April 1999, and a report on survey findings is included in Appendix C.

3.3.1 Terrestrial Resources

The proposed site for the TRU Waste Treatment Facility is at the northwest base of Copper Ridge
and Melton Hill and includes a small portion of Copper Ridge. During the 1988 surveys, the area was
noted to have been previously disturbed by homesteading prior to 1942 (Campbell et al. 1989). A thin
layer of deciduous leaf litter accompanies slash, moss-covered surface debris, and small rocks on the
soil surface. The soil surface is firm and gravelly, with a minimum buildup of organic matter. No caves
or large rock outcrops are present in the proposed area.
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Figure 3-1. Archeological sites near the proposed TRU Waste Treatment Facility site at ORNL include the
Jones Site and the Jenkins Site.
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3.3.1.1 Flora

Succession on the fields of the former homesteads has produced a relatively young to mid-age
open forest of pines and cedars with some hardwood species at the proposed TRU Waste Treatment
Facility site. No hollow trees, living or dead, were observed in the parcel. The dominant tree species
identified included shortleaf and Virginia pines in the west, fading to hardwood species such as yellow-
poplar, oaks, hickories, red bud, and maples in the east (Appendix C.3). The forest on the steep slopes
of Melton Hill above the proposed site is relatively undisturbed. In open areas, herbaceous species
make up the ground cover of the area. Species identified in the 1999 surveys include exotic species,
such as Japanese honeysuckle and Nepal grass, as well as blueberries, rusty viburnum, juneberry, and
hophornbeam (Appendix C.3). A previously fenced small area is to be included in the proposed site.
This area currently contains no native vegetation and consists of buildings, paved areas, and lawns.

3.3.1.2 Fauna

Because of its small size, the proposed TRU Waste Treatment Facility site possesses relatively few
habitat types and supports only a fraction of the number of faunal species found within the ORR. The
site’s vertebrate fauna consists of species common to the second-growth, mixed hardwood-pine forest.
A few species suspected to be present are snakes (rat snake and black racer); birds (red-eyed vireo, pine
warbler, scarlet tanager, wild turkey, and red-tailed hawk); rodents (white-footed mouse); and
mammals (coyote, gray squirrel, flying squirrel, opossum, striped skunk, and white-tailed deer).

3.3.2 Terrestrial Threatened and Endangered Species
3.3.2.1 Flora

Surveys for sensitive plant species that are specific to the proposed TRU Waste Treatment Facility
site were completed in May 1999 and were accomplished by walking the entire proposed area. No
Federally-listed terrestrial plant species have been reported on the proposed site (Appendix C.3). No
State-listed terrestrial plant species were observed at the proposed site during the 1999 survey.
Compatible habitats for four State-listed terrestrial species that are known to occur on the ORR
exist within the proposed area. These species and their preferred habitats are represented in Table 3-1.
Two additional rare wetland species may occur in the site. These are discussed in Section 3.3.4.1.

Table 3-1. State-listed terrestrial plant species with compatible
habitats exhibited in the proposed site

Common name Species Preferred habitat
Heavy sedge Carex gravida Dry woods or open areas
Pink Lady’s Slipper Cypripedium acaule Pine or mixed pine-hardwood
Butternut Juglans cinera Deciduous forest
Canada Lily Lilium canadense Moist, shaded drainages
3.3.2.2 Fauna

A sensitive animal survey was completed in April 1999 and was accomplished by visual
identification, trapping, and installation of artificial ground covers at the proposed TRU Waste
Treatment Facility site. The only Federally-listed animal species that have been recently observed on
the ORR (the gray bat, bald eagle, and peregrine falcon) are represented by migratory or transient
individuals rather than by permanent residents. The Federally-endangered Indiana bat has not been
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identified in the area, but the ORR does fall into its geographic range. Suitable habitat for the bat at the
proposed site is marginal (Appendix C.2).

Several local species are listed by the State of Tennessee as “in need of management.” These
species may be present in the vicinity of the proposed site based on the reasoning that the proposed
TRU Waste Treatment Facility site falls within their acceptable home ranges and the proposed area
contains compatible habitat for them. Species listed as “in need of management” that may occur in the
proposed area are presented in Table 3-2, although none of these species was observed or captured

during the 1999 survey (Appendix C.2).

Table 3-2. Tennessee State-listed “in need of management” terrestrial animal species

with compatible habitats exhibited in the proposed site

Common nhame

Scientific name

In home range

Suitable habitat present

Aves

Cooper’s hawk Accipiter cooperii Yes Yes
Sharp-shinned hawk Accipiter striatus Yes Yes
Bachman’s sparrow Aimophila aestivalis Yes Marginal
Grasshopper sparrow Ammodramus savannarum Yes Marginal
Lark sparrow Chondestes grammacus Yes Marginal
Vesper sparrow Pooecetes gramineus Yes Marginal
Yellow-bellied sapsucker Sphyrapicus varius Winter only Yes
Bewick’s wren Thryomanes bewickii bewickii Yes Marginal
Mammals
Star-nosed mole Condylura cristata parva Marginal Marginal
Eastern big-eared bat Corynorhinus rafinesquii Yes Marginal
Eastern small-footed bat Myotis leibii Yes Marginal
Hairy-tailed mole Parascalops breweri Yes Marginal
Southeastern shrew Sorex longirostris Yes Yes
Southern bog lemming Synaptomys cooperi Yes Yes
Meadow jumping mouse Zapus hudsonius Yes Marginal
Amphibians
Four-toed salamander Hemidactylium scutatum Yes Marginal
Reptiles
Northern coal skink Eumeces A. anthracinus Marginal Marginal
Southern coal skink Eumeces anthracinus pluvialis Marginal Marginal
Eastern slender glass lizard Ophisaurus attenuatus Yes Yes
longicaudus
Northern pine snake Pituophis M. melanoleucus Yes Marginal

3.3.3 Agquatic Resources

A thorough description of the hydrology of the White Oak Creek Watershed is found in

Section 3.5. The proposed TRU Waste Treatment Facility site is located in the White Oak Creek
Watershed. Surface water draining from the site would flow either into White Oak Creek, or the lower
portions of the Melton Branch, a tributary to White Oak Creek. From there the surface water route
would continue to White Oak Lake and on to the Clinch River. White Oak Creek, Melton Branch, and
White Oak Lake receive treated and untreated process wastewater, treated sanitary sewage effluent, and
reactor cooling water from ORNL facilities. A small, unnamed tributary drains into the headwaters of
White Oak Lake near the proposed facility site on the northern slope of Copper Ridge. The tributary is
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believed to be an intermittent stream, although it is not gauged and there are no known hydrological or
water quality data available (Campbell et al. 1989).

White Oak Lake is a shallow impoundment created in 1941 by the construction of White Oak Lake
Dam located approximately 1 km (0.6 mile) above the confluence of White Oak Creek with the Clinch
River. White Oak Lake functions as a final settling basin for waste effluents discharged to White Oak
Creek, Melton Branch, and other small streams in the White Oak Creek Watershed. White Oak Lake
extends 0.7 km (0.4 mile) upstream from the dam and has a surface area of about 8 ha (20 acres).

Off-site aquatic invertebrate and fish surveys in the 1980s were reported to have observed several
invertebrate species, and 3, 12, and 18 fish species in the Melton Branch, White Oak Creek, and White
Oak Lake, respectively (ORNL 1998). Bioaccumulation studies in sunfish and largemouth bass
(Micropterus salmoides) to monitor mercury and polychlorinated biphenyl (PCB) contamination in
White Oak Creek and White Oak Lake have been conducted since at least 1994. In 1997, mercury
concentrations in redbreast sunfish (Lepomis auritis) from White Oak Creek (White Oak Creek
kilometer 2.9) and bluegill sunfish (L. macrochirus) and largemouth bass from White Oak Lake were
approximately five-fold higher than concentrations in fish from sampled reference streams.
Concentrations in the largemouth bass were greater than those in the sunfish, which is consistent with
the bass’s position in the food chain. In 1997, no fish from the White Oak Creek Watershed contained
mercury concentrations higher than 0.50 mg/kg. Mean PCB concentrations in sunfish from White Oak
Creek kilometer 2.9 and White Oak Lake during 1997 were 0.39 + 0.10 mg/kg and 0.69 = 0.06 mg/Kkg,
respectively. Reference location sunfish that were analyzed at the same time averaged <0.02 mg/kg
PCB. The PCB concentrations in largemouth bass from White Oak Lake ranged from 0.43 to 3.8 mg/kg
PCB. Since 1994, the PCB concentrations in sunfish and largemouth bass from White Oak Creek have
remained approximately two- to three-fold higher than the concentrations reported from the early 1990s
(ORNL 1998).

DOE Order 5400.5, Chapter 11, sets an interim absorbed dose rate limit of 1 rad/day (0.01 Gy/day)
to native aquatic organisms. ORNL demonstrated compliance with this limit for aquatic biota exposed
to surface water and sediments in the White Oak Creek Watershed by calculating absorbed doses to
fish, crustacea (such as crayfish), and muskrats (Mustela erminea) (ORNL 1998). Doses to these
receptors at Melton Branch kilometer 0.2, as well as at White Oak Creek kilometer 2.6, and White Oak
Lake Dam kilometer 1.0, were all significantly less than the 1 rad/day limit (Table 3-3).

Table 3-3. Doses of radionuclides to aquatic receptors at ORNL surface water locations in 1997%°

Fish Crustacea Muskrat
Avg. Max. Avg. Max. Max.
Measurement location (rad/day) (rad/day) (rad/day) (rad/day)  Avg. (rad/day) (rad/day)
Melton Branch (K 0.2) 1E-03 2E-03 3E-04 6E-04 3E-03 6E-03
White Oak Creek (K 1.0) 8E-04 2E-03 3E-04 5E-04 2E-03 3E-03
White Oak Creek (K 2.6) 4E-04 7E-04 1E-04 2E-04 1E-03 2E-03
White Oak Creek (K 6.8) 7E-08 1E-07 7E-08 1E-07 1E-07 2E-07

*Total dose rate includes the contribution of internally deposited radionuclides, sediment exposure (derived from water concentration),
and water immersion.

®To convert from rad/day to Gy/day, divide by 100.

K = kilometer.

ORNL = Oak Ridge National Laboratory.

Source: Adapted from ORNL 1998.
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3.3.4 Agquatic Threatened and Endangered Species
3.3.4.1 Flora

Surveys for sensitive plant species that are specific to the proposed TRU Waste Treatment Facility
area were completed on May 12, 1999, and were accomplished by walking the entire proposed impact
area. No Federally-listed aquatic plant species were found to occur on, or adjacent to, the survey area.
Two Tennessee State-listed wetland species, the purple fringeless orchid (Platanthera peramoena) and
river bulrush (Scirpus fluviatilis), have been identified on the ORR and may be present in wetland areas
adjacent to the proposed site. Neither of these species was identified during the 1999 field survey report
for rare plants (Appendix C.3).

3.3.4.2 Fauna

According to the U.S. Fish and Wildlife Service, the pink mucket pearly mussel (Lampsilis
arbrupta, previously known as L. orbiculata), a Federally-listed endangered species in the family
Unionoidae of mollusks, is known to occur near the potential project impact area (Appendix E). This
species is found in medium to large rivers, with habitat characterized by moderate- to fast-flowing
water 0.5 to 8.0 m deep, and substrates including silt, gravel, sand, cobble, and boulders (CMI-FWIE
1996). Although small populations of the pink mucket pearly mussel have been found in the Clinch
River in Tennessee (EPA 2000), this species is highly unlikely to be present in Melton Branch or White
Oak Creek near the TRU Waste Treatment Facility site because the two streams are too small to
provide proper habitat. In addition, the impoundment of White Oak Creek to form White Oak Lake
near the proposed facility site further reduces the likelihood of pink mucket occurrences because
impoundments have adverse impacts to the species. Thus, the pink mucket pearly mussel is unlikely to
be present in the affected environment for the proposed faciliyy.

No Federally-listed agquatic animal species were found to occur on or adjacent to the survey area
(Appendix C.2). The only Tennessee State-listed aquatic-related species observed in 1995 near the
proposed site was the osprey, which occurred at the nearby White Oak Lake. Platforms have been
established on Melton Lake, and this bird has become a common nester of the Melton Valley area
(Mitchell et al. 1996). Species in the surrounding area listed as “in need of management” by the State
of Tennessee include the little blue heron and great egret. Both species were sighted on White Oak
Lake during the 1995 ORO survey (Figure 3-2) and are considered to be uncommon migrant species to
the area (Mitchell et al. 1996).

3.4 GEOLOGY AND SEISMICITY

The ORR is located in the Tennessee Section of the Valley and Ridge physiographic province
(Figure 3-3). This province extends more than 1,287 km (800 miles) from northeast Alabama into
central Pennsylvania. Four main features distinguish the Valley and Ridge Province: long, parallel
ridges and valleys oriented from northeast to southwest; similar ridge summit elevations suggesting
former erosional surfaces; major traverse streams that cut through ridges with subsequent streams
forming a trellis drainage pattern parallel to the valleys; and numerous water and wind gaps through the
ridges. The Tennessee section encompasses the southwestern half of the Valley and Ridge province
extending from northeast Alabama into southwestern Virginia. This section of the Valley and Ridge
province ranges from 40 to 113 km (25 to about 70 miles) wide. In the vicinity of the ORR, the width is
approximately 80 km (50 miles). Within the ORR, the principal valley and ridge landforms include,
from southeast to northwest, Copper Ridge, Melton Valley (containing the proposed TRU Waste
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Figure 3-2. Locations of sightings of protected bird species on the ORR — 1995 survey.



Figure 3-3. Physiographic map of the Southern Appalachian Region.

Treatment Facility site), Haw Ridge, Bethel Valley (containing the main ORNL plant area), Chestnut
Ridge (separating ORNL and the Y-12 Plant), Bear Creek Valley (containing the Y-12 Plant), and Pine
Ridge (separating the Y-12 Plant from the City of Oak Ridge). The proposed TRU Waste Treatment
Facility site lies within Melton Valley at an elevation of about 224 m (735 ft) above mean sea level.
Elevations on the ORR range from 212 to 386 m (695 to 1,266 ft) above mean sea level.
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The characteristic structure and resulting topography that defines this province is largely a result
of regional tectonic activity that occurred during the Alleghenian orogeny from the middle
Pennsylvanian through the early Permian periods (300 to 250 million years ago). This tectonism
produced a majority of the prominent Appalachian structures and deformed underlying bedrock through
intense compressional folding and low-angle (<10°) thrust faulting (overthrusting). The folding and
faulting process produced repeated stratigraphic sequences aligned northeast-southwest, perpendicular
to the direction of greatest stress, and characteristically dipping to the southeast. Differential erosion of
alternating bedrock units subsequently produced the characteristic topography, with resistant units
forming ridges and easily eroded units forming valleys. Typically, the scarp (northwest facing) slopes
of the ridges are relatively short, steep, and smooth. The dip slopes (southeast facing) are longer, have a
gentler slope, and are dissected by surface streams.

3.4.1 Stratigraphy

Bedrock in the ORR vicinity is of Early Cambrian (about 570 million years ago) to Mississippian
age (320 to 345 million years ago) (Figure 3-4). The bedrock units encompass a wide variety of
lithologies ranging from pure limestone to dolostone to fine sandstone. The total thickness of the
stratigraphic section on the ORR is about 2.5 km (1.6 miles). Four primary geologic units occur on the
ORR; these include (from oldest to youngest) the Rome Formation, Conasauga Group, Knox Group,
and Chickamauga Group. Younger geologic formations, including Silurian-, Devonian-, and
Mississippian-age units, occur in East Fork Valley immediately north of the ORR. The Conasauga
Group, Knox Group, and Chickamauga Group are comprised of individual geologic formations that
have been combined based on general lithology types and age. Because of their unique lithologies, each
of the major stratigraphic units possesses different mechanical characteristics and has responded
differently to the strains imparted on them through time. In general, the Maynardville Limestone of the
Conasauga Group, the Knox Group, and most of the overlying Chickamauga Group act as brittle, but
competent, units within the major thrust sheets in the ORR vicinity. The Rome Formation, all of the
Conasauga Group below the Maynardville Limestone, and the Moccasin Formation of the
Chickamauga Group (weak units) readily deform under stress; these units often contain fault planes
along which movement has occurred. These faults have been largely inactive in recent geologic time.
The Rome Formation and Knox Group are chemically resistant to weathering; thus, these units form the
principal ridges on the ORR. The Chickamauga Group and Conasauga Group formations underlie the
valleys.

The Consauga Group underlies the Melton Valley which contains the proposed TRU Waste
Treatment Facility site (Figure 3-5). Strata within the Consauga Group include (from the oldest to
youngest) the Pumpkin Valley Shale, Rutledge Limestone, Rogersville Shale, Maryville Limestone,
Nolichucky Shale, and the Maynardville Limestone. Strata within the Conasauga Group consist of
variable limestone and shale lithologies. The Pumpkin Valley, Rogersville, and Nolichucky Shale are
comprised primarily of shale with subordinate limestone content present as thin interbeds or
discontinuous stringers. The Rutledge Limestone and Maryville Limestone contain a significant
percentage of carbonate (about 40%, respectively); limestone beds up to 6 m (20 ft) thick exist at the
base of the Rutledge Limestone, whereas limestone beds typically are 0.5 m (1.7 ft) in the Maryville
Liimestone (Hatcher et al. 1992). The Maynardville Limestone consists of relatively pure limestone and
dolostone; only a minor percentage of shale occurs in the upper portion of the unit.
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Figure 3-4. Stratigraphic column for the Oak Ridge Reservation.

The TRU Waste Treatment Facility site would be situated over the Cambrian-age Nolichucky
Shale. At the proposed location, the Nolichucky Shale consists of dark gray to lesser amounts of dark
green, olive green, brown, and black shale and silty shale. Shale beds range from about 2.5 cm (1 in.) to
3 m (9.8 ft) thick and are often fissile in outcrop. The shale-to-limestone content ratio is about 1:1.75.
Informally, the Nolichucky is divided into lower, middle, and upper members. The total thickness of
the Nolichucky Shale is approximately 57 m (187 ft) in the Copper Creek Thrust Sheet. The surface
contact with the Maynardville Limestone lies about 230 m (754 ft) south of the proposed TRU Waste
Treatment Facility site. The underlying Maryville Limestone is about 160 m (525 ft) to the north.

3.4.2 Structure

Strata at the proposed TRU Waste Treatment Facility site are oriented in a northeast-southwest
direction (average geologic strike is about north 55° east) and dip about 45° to the southeast. The
regional compressive tectonic activity that produced the orientation of the bedrock strata also resulted
in the development of two major thrust faults: the Copper Creek Fault and the White Oak Mountain
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Figure 3-5. Geologic map for Melton Valley.
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Fault (Figure 3-6). The strata that overlie and are bounded by these faults are referred to as thrust
sheets. The White Oak Mountain thrust sheet is bounded at depth (i.e., soled) by the White Oak
Mountain thrust fault and includes all strata between Pine Ridge and Copper Ridge (Figure 3-5). The
Copper Creek thrust sheet includes strata south of Copper Ridge extending off of the ORR. Both thrust
faults are regional in extent and exhibit several kilometers of translation. As noted previously, these
faults formed during the Pennsylvanian-Permian Alleghenian orogeny and have not been historically
active.

Bedrock on the ORR is covered with a mantle of residual soil formed by weathering of bedrock in
place (saprolite). These residual soils tend to have a high clay content over limestone and dolostone
bedrock units and are silty clays over shale-dominated units. The saprolite tends to retain visible parent
bedrock characteristics such as fractures and bedding planes and normally has a higher porosity and
permeability than the parent material. The residual soils tend to be absent where erosion has removed
them near streams and thicker in upland areas and where bedrock contains higher limestone or
dolostone content.

Localized folding of bedrock units is prevalent on the ORR. Incompetent strata, such as the
Nolichucky Shale, exhibit numerous small-scale folds ranging from less than a meter to several meters
in size. Folds within the Copper Creek Thrust Sheet are typically parallel (flexural slip), range from
symmetric to asymmetric, plunge gently (<30°) to the northeast or southwest, generally are open, and
are upright to steeply inclined (axial surface dip >60°) (Hatcher et al. 1992).

Ancient tectonic activity has also produced extensive fracturing and localized folding of bedrock
units. Fractures are abundant within shallow and intermediate bedrock [to depths of about 91 m
(300 ft)] and are also retained in bedrock that has been weathered in place (i.e., saprolite). Studies of
the orientation of fractures indicate three orientation sets are evident: one that roughly parallels
bedding, one steeply dipping set that parallels bedding, and one that is steeply dipping and
perpendicular to bedding (Dreier etal. 1987). The fractures form a three-dimensional rectangular
network within the bedrock (DOE 1997a). The average fracture density within the Maynardville
Limestone and Nolichucky Shale is about 5 per meter in unweathered bedrock. Up to 200 fractures per
meter have been measured within saprolite. Fracture densities between 3 and 200 per meter have been
observed in outcrops near ORNL (Dreier et al. 1987). Typical fracture lengths are short, ranging from a
few centimeters to several meters. Within the Maynardville Limestone, and to a lesser degree in the
carbonate sections of the Rutledge Limestone and Maryville Limestone Formations, chemical
weathering and solution enlargement of fractures have produced karst features (i.e., conduits and
cavities). Cross-cutting fractures and fracture zones play a significant role in the movement of
groundwater across the geologic structure of the area. The presence of such features is of concern when
considering movement of contaminant at depth, such as deep hydrofracture-injected wastes
(DOE 1997a). Additional discussion of groundwater fracture flow is presented in Section 3.5.2.

3.4.3 Soils

Soil contamination exists in many locations of the Melton Valley at ORNL. This valley is
primarily used for waste storage and contains many existing above grade and below grade waste
storage facilities. TRU constituents have been identified in the soil at the SWSA 5 North trench area.

TRU waste is stored in SWSA 5 North in underground trenches. The waste was stored in either
4-inch-thick concrete casks, or a combination of wood and metal boxes, and then buried in identified
trenches. In 1983, one of the casks was removed to evaluate the integrity of the containment
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Figure 3-6. Geologic cross-section of the Oak Ridge Reservation.
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vessel. Although the hoisting cables were severely rusted and eventually broke during removal, the
vessel itself remained in generally good condition. Similar evaluation steps have not been taken for the
other containment vessels. Water level data collected in 1993 from in-trench standpipes and
nearby monitoring wells show that most of the TRU trenches in the main group of trenches are at least
partially inundated during the wet season (DOE 1995). The trench inundation and/or bathtubbing are
the most likely mechanisms responsible for the potential release from the TRU trenches to the
surrounding soils. Impacted groundwater from these trenches has the potential of discharging into
White Oak Creek to the west or to the D-1 Tributary to the south and impacting the subsurface soils
and bedrock along this flow path.

Soils at the site are closely tied to local geology and geomorphic processes. Soils at the proposed
site formed from rock weathered in place from the underlying Nolichucky Shale bedrock (residuum),
from soil and rock transported downslope by gravity from higher topographic positions (colluvium), or
from soil and rock transported by Melton Branch and other tributary streams (alluvium) (Hatcher et al.
1992). Soil properties are summarized in Table 3-4.

Table 3-4. Select properties of soils at the proposed TRU Waste Treatment Facility site

Series Parent Erosion Roads Small
Number material Drainage Depth potential Paved Unpaved buildings
300 Nolichucky Moderately 50to 125 cm Low to Poor Poor (wetness | Poor (wetness)
residuum well to (20t0 49 in.) moderate and high clay
somewhat content)
poorly
drained
301 Nolichucky Moderately 50 to 100 cm High Fair Poor (high Fair to poor
residuum well drained | (20 to 39 in.) clay content) (differential
settling)
302 Nolichucky Moderately 50to 125 cm Moderate Poor Poor Fair (high clay
residuum well to well (20t0 49 in.) to high (high clay (unstable content)
drained content) base)
221 Colluvium Well drained >150 cm High Fair Fair (unstable Fair to good
from (>59in.) base)
Maynardville
and Copper
Ridge
995 Alluvium Moderately 50to 125cm | Very high Poor (high Very poor Very poor
well to well (20t0 49 in.) silt (very (wetness and
drained content) unstable base high silt
and high silt content)
content)

3.4.3.1 Residual soils

Soils formed in Nolichucky residuum at the proposed TRU Waste Treatment Facility site include
three unnamed soil series, coded as Series Numbers 300, 301, and 302 (Hatcher et al. 1992). Number
300 soils occur on lower side slopes where overland flow and subsurface lateral flow keep the lower
subsoil horizons wet during winter and spring. Number 301 soils occupy topographic positions higher
in the landscape than Number 300 soils and occupy the largest area underlain by the Nolichucky Shale.
Most areas of Number 301 soils were cultivated in the past and led to severe erosion. The high silt and
clay content throughout Number 301 soils contributes to frequent downslope movement when these
soils become saturated with water. Number 302 soils occur on very gentle slopes (<6%) underlain by
the Nolichucky Shale. They are most often found near the top of the formation where beds of clayey
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limestone are interspersed among the shale layers. Number 302 soils have a clay-enriched subsurface
horizon, which is related somewhat to the high clay content of the parent material.

3.4.3.2 Colluvial soils

Colluvial soils at the site include Series Number 221 (Hatcher et al. 1992). These soils formed in
material that was transported downslope by gravity from the Maynardville Limestone or Copper Ridge
Dolomite, which overlie the Nolichucky on Copper Ridge. Number 221 soils overlie Nolichucky
residuum on toeslopes along the bottom of ridges and fan terraces at the bottom of first-order
drainageways. Different hydraulic properties of the colluvium and the underlying residuum interrupt
the vertical migration of water through the soil profile, resulting in a seasonally perched water in the
top part of the soil profile in winter and spring.

3.4.3.3 Alluvial soils

Alluvial soils, coded Series Number 995, formed in alluvium deposited in floodplains of larger
(second-order and higher) streams (Hatcher et al. 1992). Number 995 soils occur in the floodplain of
Melton Branch, which abuts the proposed TRU Waste Treatment Facility site on the northwest. These
soils generally have a high silt and fine sand content in the upper part of the soil profile, which leads to
some significant engineering problems. Number 995 soils cannot be compacted and have a very low
load-bearing capacity.

3.4.4  Site Stability

A 1989 site characterization study conducted for a previously proposed TRU waste handling and
packaging plant about 287 m (1,000 ft) west of the Melton Valley Storage Tanks included installation
of 47 soil borings and collection of samples for geotechnical parameters (MMES 1989; EDGE 1989).
Data from this investigation showed that residual soils at the site ranged from depths of 0.48 t0 5.7 m
(1.7 to 20.1ft). No evidence for sinkhole or karst development was observed. Soils overlying
limestone-dominant bedrock were cohesive and stiff to very stiff. Blow counts for these types of soils
typically ranged between 2 to 8 counts per 0.14 m (0.5 ft). Samples of residual soil overlying the shale-
dominant zones of the Nolichucky Shale were dense and noncohesive. Blow counts typically ranged
between 10 and 50 per 0.14 m (0.5 ft). The 1989 geotechnical studies were conducted for the purpose
of construction suitability testing in the region around the Melton Valley Storage Tanks, located east of
the proposed TRU Waste Treatment Facility site. Borings were generally excavated to 5 m (15 ft)
below ground surface or auger refusal, whichever came first. Standard penetration tests were collected
in the field, and select samples were collected by standard engineering characteristics analysis
(e.g., grain size analysis, moisture content, specific gravity, and Atterberg limits) (EDGE 1989). In
general, the results of these suitability tests found that the soils on the proposed TRU Waste Treatment
Facility site are typical of the ORR, suitable for construction, and not susceptible to liquefaction or
mass movement.

Regional seismicity data for the southeastern United States presented in this EIS are derived from
the assessment for the Advanced Neutron Source (ANS) site (Blasing et al. 1992). The ANS site was
located about 1.6 km (1 mile) north of the p