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4.6 SAVANNAH RIVER SITE

SRS was established in 1950 as a nuclear materials
production site and occupies approximately
198,000 acres south of Aiken, SC. The current
defense program mission at SRS is to process tritium
and conduct tritium recycling and filling in support of
stockpile requirements. Section 3.3.6 provides a
description of all the DOE missions and support
facilities at SRS. The location of SRS within the
South Carolina and Georgia region is illustrated in
figure 4.6-1.

4.6,1 Description of Alternatives

Under the propos$ed action, any of the four tritium
supply technologies (HWR, MHTGR, ALWR, and
APT) could be located at SRS. Section 3.4.2
provides a description of these four technologies. In
the event a tritium supply technology is sited at SRS,
some of the tritium recycling support facilities
would be upgraded to ensure compliance with
ES&H requirements. The replacement tritium
facility (Building 233-H) would not require
upgrading since it meets current ES&H require-
ments. Figure 4.6.1-1 shows the locations of
existing facilities within SRS and the proposed TSS,
and section 3.4.3.2 describes the tritium recycling
facilities upgrade at SRS.

In the event tritium supply facilities are sited at any
of the four other candidate sites (INEL, NTS, ORR,
and Pantex), there are two recycling options. One
option would be to upgrade existing recycling facili-
ties located at SRS for continued use, The other
option would be to collocate a new recycling facility
with the supply facility. In this case, the existing
tritium recycling facilities at SRS would be phased
out and would eventually require D&D in accordance
with DOE guidelines.

Under No Action, SRS would continue to perform
the missions described in section 3.3.6 to include
providing stockpile support by recycling tritium and
conducting tritium filling. However, DOE would
have no capability to produce new tritium. Future
tritium requirements would be supported, for a
limited time, by recycling tritium from weapons
returned from the active stockpile.
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4,62 Affected Environment

The following sections describe the affected environ-
ment at SRS for land resources, air quality and acous-
tics, water resources, geology and soils, biotic
resources, cultural and paleontological resources, and
socioeconomics. Int addition, the infrastmcture at SRS,
the radiation and hazardous chemical environment, and
the waste management conditions are described.

4.6.2.1 Land Resources

The discussion of land resources at SRS includes
land use and visual resources.

- Land Use. SRS occupies approximately

198,000 acres in portions of Aiken, Allendale, and
Barnwell counties in southwestern South Carolina,
approximately 16 miles southeast of Augusta, GA.
All of the land within SRS is owned by the Federal
government and is administered, managed, and con-
trolled by DOE. Generalized existing land uses at
SRS and in the vicinity are shown in figure 4.6.2.1-1.

SRS Iand use can be grouped into three major catego-
ries: forest/fundeveloped, water, and developed
facility locations. Approximately 191,000 acres of
SRS are undeveloped. Of this acreage approximately
138,000 acres are forest/undeveloped. A forest man-
agement program has been in effect at SRS since
1952, when it was formed through an Interagency
Agreement between DOE (then the Atomic Energy
Commission) and the U.S. Forest Service
(WSRC 1993a:317). The majority of the woodlands
area (53 percent of the total site) is in revenue pro-
ducing, managed timber production. There are no
prime farmlands on SRS.

In 1972, DOE designated the entire SRS as a National
Environmental Research Park. The National Environ-
mental Research Park is used by the national scientific
community to study the impact of human activities on
the cypress swamp, and southeastern pine and
hardwood forest ecosystems (DOE 1985a:1).

As shown in figure 4.6.2.1-1, the proposed TSS would
be located northeast of N-Area within approximately
600 acres of forested lands typical of SRS. The tritium
recycling mission is currently located in H-Area.
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Land use bordering SRS is primarily forest and
agricultural, although there is a substantial amount
of open water and nonforested wetlands along the
Savannah River Valley. Incorporated and industrial
areas are the only other significant land uses in the
vicinity. There is a small amount of urban and res-
idential development bordering SRS. The closest
residences include several located to the west,
north, and northeast that are within 200 feet of the
site boundary.

Visual Resources. The SRS landscape is character-
ized by swampland and upland hills. The vegetation
is composed of bottomland hardwood forests, scrub
oak and pine woodlands, and swamp forests. DOE
facilities are scattered throughout SRS and are
brightly lit at night. The developed areas and utility
corridors (tfransmission lines and aboveground pipe-
lines) of SRS are consistent with Bureau of Land
Management’s VRM Class 5 designation. The
remainder of SRS generally ranges from VRM
Class 3 to Class 4.

The viewshed consists mainly of agricultural and
heavily forested land, with some limited residen-
tial and industrial areas. Views are limited by
rolling terrain, normally hazy atmospheric condi-
tions, and heavy vegetation. DOE facilities are
generally not visible from offsite. The only areas
with high visual sensitivity levels that are
presently impacted by DOE facilities are the view
corridors of State Highway 125, and SRS Road 1.
The few other areas that have views of SRS facili-
ties are quite distant (5 miles or more) and have
low visual sensitivity levels.

4.0.2.2 Site Infrastructure

SRS contains extensive production, service, and
research facilities. Not all of these facilities are in
operation or needed today. Section 3.3.6 describes
the current missions at SRS. To support these
missions, an extensive infrastructure exists as shown
in table 4.6.2.2-1. Of critical importance to the
proposed action is the electrical power infrastructure
at each potential site. SRS is located in the South-
eastern Electric Reliability Council Regional Power
Pool and draws its power from the Virginia-Carolina
Subregion. Characteristics of this subregion are
given in table 4.6.2.2-2.
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TABLE 4.6.2.2-1.—Baseline Characteristics
Jor Savannah River Site

Current Characteristics Value

Land

Area (acres) 198,000

Roads {miles) 150

Railroads (miles) 57
Electrical

Energy consumption (MWh/yr) 659,000

Peak load (MWe) 130
Fuel

Natural gas (f%/yr) 0

Oil (GPY) 2,412,000

Coal (ton/yr) 230,000
Steam (lb/hr) 2,584,000

Source: SRS 1993a:3.

TABLE 4.6.2.2-2.—~-Subregional Power Pool
Electrical Summary for Savannah River Site

Type Fuel Production
(percent)
Coal 50
Nuclear 36
Hydre/geothermal 2
Qil/gas 4
Other? 8

Total Annual Production: 272,155,000 MWh
Total Annual Load: 284,556,000 MWh

Energy hmported Annualy®: 13,846,000 MWh
Generating Capacity: 61,931 MWe

Peak Demand: 55,477 MWe

Capacity Margin®: 10,443 MWe

% Includes power from nonatility sources only.

® Energy imported is not the difference of production and load
due to system losses and pumped storage,

¢ Capacity mergin is the amount of generating capacity
available to provide for scheduled maintenance, emergency
outages, system operating requirements, and unforesesn
electrical demand,

Source: NERC 1993a..

4.6.2,3 Air Quality and Acoustics

The following describes existing air quality and
acoustics including a review of the meteorology and
climatology in the vicinity of SRS. More detailed
discussions of the air quality and acoustics
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methodologies, input data, and atmospheric
dispersion characteristics are presented in appendix
section B.1.3.6.

Meteorology and Climatology. The SRS region has
atemperate climate with short, mild winters and long,
humid summers. Thronghout the year, it is frequently
affected by warm and moist maritime air masses. The
annual average temperature is 66 °F; average daily
temperatures vary from 37.9 °F in January to 90.8 °F
in July. The average annual precipitation is 49.7
inches (NOAA 1991b:3). Prevailing winds are from
the southwest through west-northwest and from the
northeast and east-northeast. The annual average
wind speed is 12.8 mph. Additional information
related to meteorology and climatology at SRS is
presented in appendix section B.1.3.6.

Ambient Air Quality. SRS is Iocated near the center
of the Augusta-Aiken Interstate AQCR. As of 1991,
the arcas within SRS and its surrcunding counties
were in attainment with respect to the NAAQS for
criteria pollutants (40 CER 50; 40 CFR 81.311;
40 CFR 81.341). Applicable NAAQS and the
ambient air quality standards for South Carolina and
Georgia are presented in appendix table B.1.3.1-1.

Since the promulgation of Prevention of Significant
Deterioration regulations (40 CFR 52.21) in 1977,
Prevention of Significant Deterioration permits have
not been required for any new SRS emission sources
nor modifications required to existing permits. There
are no known Prevention of Significant Deterioration
Class I areas in the vicinity of SRS,

Maximum pollutant concentrations measured during
1985 at onsite air quality monitoring stations and at
nearby monitoring stations outside SRS are listed in
appendix table B.1.3.6-1. All concentrations
measured at these stations indicate that ambient con-
centrations in and near SRS are within the NAAQS
and applicable state ambient air quality standards
with the exception of ozone (O3). The O5 standard
was equaled at one monitoring station on 1 day in
1985 (SR DOE 1986¢:166).

The emissions inventory from sources at SRS for
criteria pollutants are presented in appendix table
B.1.3.6-2. Historically, the primary emission sources
of criteria air pollutants are the nine coal-burning and

the four fuel oil-burning boilers that produce steam
and electricity (A-, D-, H-, K-, and P-Areas}, the fuel
and target fabrication facilities (M-Area), and pro-
cessing facilities (F- and H-Areas). Other emissions
and sources include fugitive particulates from coal
piles and coal-processing facilities, vehicles, and
temporary emissions from  various
construction-related activities.

Hazardous/toxic air pollutant emissions from SRS
operations for which an ambient standard has been
adopted by the State of South Carolina Department
of Health and Environmental Control include
aldehydes (assumed to be formaldehyde), carbon
tetrachloride, nitric acid, and 1,1,1-trichloroet-
hane. (No ambient standards for hazardous/toxic
air poliutants have been proposed or established by
the State of Georgia.) The annual emission rates of
hazardous/toxic air pollutants from existing facili-
ties during 1990 and estimates of maximum
24-hour average ground-level concentrations at
the site boundary are listed in appendix table
B.1.3.6-3. These estimates are in compliance with
applicable standards.

Table 4.6.2.3—1 presents the baseline ambient air
concentration for criteria pollutants and other pollut-
ants of concern at SRS. As shown in the table,
baseline concentrations are in compliance with appli-
cable guidelines and regulations.

Acoustic Conditions. Major noise emission sources
are primarily located in developed or active areas and
include various industrial facilities, equipment, and
machines. Noise emnitted from the site is barely dis-
tinguishable from background noise levels at the
boundary. Major noise emission sources outside of
active areas consist primarily of vehicles and rail
operations. Some of these offsite noise emissions can
be attributed to SRS activities and have an effect on
noise levels along site access highways through the
nearby towns of New Ellenton, Jackson, and Aiken.

The States of Georgia and South Carolina, and the
counties in which SRS is located, have not estab-
lished any noise regulations that specify acceptable
community noise levels, with the exception of a
provision in the Aiken County Nuisance Ordinance
which limits daytime and nighttime noise by
frequency band (appendix table B.2.2.2-1).
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TABLE 4.6.2,3-1.—Comparison of Baseline Ambient Air Concentrations with Most Stringent Applicable
Regulations and Guidelines at Sayannah River Site, 1985-1987

Most Stringent Baseline
Averaging Time  Regulation or Guideline  Concentration®
Pollutant (ug/m®) (ug/m*
Criteria Pollutant
Carbon monoxide (CO) 8-hour 10,000° 38
1-hour 40,000 154
Lead (Pb) Calendar quarter 1.5° ¢
Nitrogen dioxide (NOy) Annual 100° 22
Ozone (Os) 1-hour 235b 235
Particulate matter (PMq) Annuat 50° 28
24-hour 150° 64
Sutfur dioxide (80,) Annual 80° 16
24-hour 365 266
3-hour 1,300° 1,122
Mandated by South Cerolina
Total suspended particulates (TSP) Annual 754 29
Hazardous and Other
Toxic Compounds
1,1,1-Trichloroethane 24-hour 9,5504 3.6
Nitric acid 24-hour 1254 32
Trichlorotrifluoroethane 24-hour No standard 1.8

2 The total concentration represents a conservative assessment of air quality since the concentration contributions from individual

sources do not necessatily accur at the same location.
® Federal standard (40 CFR 50).
¢ Not estimated because the potential release is negligible.
< State standard (SR DHEC 1992b; SR DHEC 1991a).
Source: DOE 1992h.

4.6.24 Water Resources

This section describes the surface water and ground-
water resources at SRS. '

Surface Water. The most prominent hydrologic
feature is the Savannah River, bordering the site for
20 miles to the southwest (figure 4.6.2.4-1). Six
major streams flow through SRS into the Savannah
River: Upper Three Runs Creek, Beaver Dam Creek,
Fourmile Branch, Pen Branch, Steel Creek, and
Lower Three Runs Creek. Upper Three Runs has two
tributaries, Tims Branch and Tinker Creek; Pen
Branch has one tributary, Indian Grave Branch; and
Steel Creek has one tributary, Meyers Branch
(WSRC 1992a).

SRS withdraws surface water from Savannah River

mainly for industrial water cooling purposes. A small
quantity is also removed for diinking water supplies.
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Total water supplied from the Savannah River in 1991
was 19,840 MGY. Most of the water withdrawn is
returned to the Savannah River through its onsite tribu-
taries. Strearns that received discharges from reactors in
the past, especially Fourmile Branch, are still recover-
ing from scouring or erosion impacts. The average flow
of the Savannah River is 10,000 ft3/s. The lowest.
recorded flow, 5,368 ft*/s, occurred during a drought
period from 1985 to 1988 (SR DOE 1990b). The
proposed TSS could affect the Fourmile Branch
drainage basin, which also receives effluents from C-,
F-, and H-Areas; however, Pen Branch could also
receive discharges.

There are two man-made water bodies on SRS: L-Lake,
which discharges to Steel Creek; and Par Pond, which
empties into Lower Three Runs Creek (WSRC 1992a).

There are approximately 190 Carolina bays scattered
throughout the site. Carolina bays are naturally-
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occurring closed depressions that may hold water (SR
NERP 1989a). There are no direct discharges to the
bays; however, some do receive stormwater runoff.

The proposed TSS is outside any 100-year flood-
plains (SR DOE 1990b). Information on the location
of 500-year floodplains is currently not available;
however, a site-specific assessment would be
required before constructing any tritium supply and
recycling facilities at SRS.

Surface Water Qualify. In the vicinity of SRS, the
Savannah River and onsite streams are classified as
fresh water suitable for: primary and secondary
contact recreation and as a source for drinking water
supply after conventional treatment in accordance
with the requirements of the South Carolina Depart-
ment of Health and Environmental Control; fishing
and the survival and propagation of a balanced indig-
enous and aquatic community of fauna and flora; and
industrial and agricultural uses (SR DHEC 1992a).
Table 4.6.2.4-1 lists the surface water monitoring
results for the Savannah River. No parameters
exceed South Carolina water quality criteria for the
Savannah River (WSRC 1992a).

In addition to water quality monitoring, SRS
conducts monitoring to ensure compliance with
NPDES permit limits. SRS has three NPDES
permits that cover 78 outfalls. Of the 8,329 analyses
performed at these outfalls in 1991, seven exceeded
permit limits. Noncompliances were noted for pH,
fecal coliforms, oil and grease, biological oxygen
demand, flow, and total suspended solids. Except in
the case of pH noncompliance, corrective actions
were taken to prevent future noncompliances
{(WSRC 1992a).

Surface Water Rights and Permits, Surface water
rights for the Savannah River are determined by the
Doctrine of Riparian Rights. Under this doctrine,
users of water must not adversely impact quantity or
quality of water availability for downstream users.

Groundwater. Several aquifer system naming
schemes have been used at SRS, For this PEIS, the
most shallow aquifer will be called the water table.
The water table is supported by the leaky “Green
Clay” aguitard, which confines the Congaree aquifer.
Below the Congaree aquifer is the leaky Ellenton
aquitard, which contains the Cretaceous {or also in the
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past the Tuscaloosa) aquifer. In general, groundwater
in the water table flows downward to the Congaree
aquifer or to nearby streams that intersect the water
table. Flow in the Congaree aquifer is downward to
the Cretaceous aquifer or horizontally to Upper Three
Runs Creek or the Savannah River, depending on the
position at SRS. Groundwater in the Cretaceous
aquifer discharges predominantly along the Savannah
River. However, Upper Three Runs Creek also
receives groundwater from the Cretaceous aquifer
and this flow creates an upward gradient between the
Cretaceous and Congaree aquifer over a significant
portion of SRS (figure 4.6.2.4-1).

The Cretaceous aquifer is an abundant and important
water resource for the SRS region. Some of the local
cities (Aiken, for example) also obtain groundwater
from the Cretaceous, but most of the rural population
in the SRS region gets its water from the Congaree or
water table. All groundwater at SRS is classified by
the EPA as a Class IT water source {current potential
source of drinking water).

Characterization wells installed for preliminary
hydrogeologic evaluation of the proposed TSS
indicate that the site is located near a water table
divide between Fourmile Branch and Pen Branch.
That is, groundwater in the water table on the
northern side of the divide flows horizontally to
Fourmile Branch and on the southern side to Pen
Branch, Groundwater in the water table also flows
vertically to the Congaree aquifer which discharges
at Upper Three Runs Creek. The Cretaceous aquifer
is protected from any potential contamination at the
proposed TSS by the Ellenton aquitard and the
upward hydraulic gradient between the Cretaceous
and Congaree aquifers. Groundwater at the proposed
T8S is approximately 20 to 60 feet below the ground
surface.

Groundwater Quality. Groundwater data have
been obtained from SRS meonitoring wells for the
past several years. Groundwater quality ranges from
excellent (soft and slightly acidic) to below EPA
drinking water standards on several constituents in
the vicinity of some waste sites. The Cretaceous
aquifer is generally unaffected except for a small
portion of the A-Area which has trichloroethylene.
The Congaree aquifer is contaminated with trichloro-
ethylene in much of the A- and M-Areas and also
with some low levels of tritium in the General Sepa-
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TABLE 4.6.2.4-1.—Summary of Surface Water Quality Monitoring Data for the Savannah River
at Savannah River Site, 1991

Unit of Water Quality Average Water Body

Parameter Measure Criteria® Concentration
Alkalinity mg/l NA 18
Alpha (gross) pCist 15° 0.004
Aluminum mg/l 0.05-0.2° 0.79¢
Ammonia mg/ NA 0.12
Beta (nonvolatile) pCifl 504 2.05
Calcium mg/l NA 4.48
Cesium-137 pCift 120° 0.0493
Chemical oxygen demand mg/l NA 14
Chloride mg/t 250° 7.2
Chromium mg/l 0.1° <0.028
Conductivity pmhos/cm NA 81
Dissolved oxygen mg/l »5t 78
Iron mg/l 0.3° 1.8%
Lead mg/l 0.015° 0.018
Magnesium mgfl NA 1.48
Manganese mg/l 0.05° 0.138
Nitrogen (as NO,/NO3)} mgfl NA 025
pH pH units 6.5-8.5¢ 7.58
Phosphorus mg/l NA 0.09
Plutonium-238 pCil 1.6° 0.00028
Plutonium-239 pCil 1.2° 0.0007
Sodium mg/l NA 108
Strontium-90 pCifl gb 0.137
Sulfate mg/ 250° 7.8
Suspended solids mgft NA 16
Temperature °C 32.0f 18
Total dissolved solids mg/l 500° 64
Tritium pCifl 20,000° 3,250
Turbidity turbidity unit 1-5° 10
Zinc mg/fl 5¢ <0.018

% For comparison only, except for parameters which have South Carolina water quality criteria,

b National Primary Drinking Water Regulations (40 CFR 141),
€ National Secondary Drinking Water Regulations (40 CFR, 143),

4 Proposed National Primary Drinking Water Regulations; Radionuclides (56 FR 33050).
¢ DOE’s Derived Concentration Guides for water (DOE Order 5400.5). Derived Concentration Guides values are based on 2
committed effective dose equivalent of 100 mrem per year; however, because the drinking water maximum contaminant level is
based on 4 mrem per year, the number listed is 4 percent of the Derived Concentration Guides.
f State of South Carolina state water quality criteria.
& Average concentrations were not calculated because of an insufficient amount of sampling, The maximum concentration is listed.

Note: NA - not applicable,
Source: WSRC 1592a,
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rations Area. The water table is contaminated with
solvents and/or metals and/or low levels of radionu-
clides at several waste sites and facilities at the F- and
H-Areas. All contaminated groundwater at SRS dis-
charges to streams on SRS or to the Savannah River.

Based on the operating history of SRS, groundwater
at the proposed TSS should meet drinking water stan-
dards. Also, results of groundwater quality measure-
ments from two of the 16 TSS characterization wells
and comparison with standards or criteria for selected
quality parameters are presented in table 4.6.2.4-2.
As noted from that table, when compared to national
primary and secondary maximum contaminant
levels, parameter concentrations are within accept-
able limits except for pH in one of the wells. The
elevated pH is most likely due to the well completion
with grout and not actual groundwater impacts.

Groundwater Availability, Use, and Rights, SRS
is one of 56 major municipal, industrial, and agri-
cultural groundwater users in the region. Within a
20-mile radins of the site the total pumpage for
these 56 users averages about 12,900 MGY
(WSRC 1991c¢). Groundwater use at SRS totals
approximately 3,146 MGY, which represents
approximately 24 percent of the total groundwater
used in the area.

The majority of the water supply systems within the
region use groundwater, but the systems serving Aiken,
North Augusta, Columbia County, and Richmond
County also draw a portion of their water supplies fromn
surface water. Currently, most county systems within
the region have average daily demands of 40 to
57 percent of their design capacities (DOE 1993f).

TABLE 4.6.2.4-2.—Groundwater Quality Monitoring Data at Savannah River Site, 1991

Water Quality
Unit of Criteria and Well No. ‘Well No.
Parameter Measure Standards® NPM 2° NPM 19E°
Alpha (gross) pCifl 154 2 <
Barium mg/l 2¢ 0.008 0.013
Beta (nonvolatile)} pCifl 504 A 33
Chloride mg/l 250° 0.002 0.003
Tron mgfl 0.3° <0.004 0.036
Lead mgfl - 0.015¢ <0.003 0.003
Manganese mgfl 0.05° 0.015 <0.002
Nitrate mg/i 10¢ 0.15 0.06
pH pH units 6.5-8.5¢ 6.6 12
Phenols mgfl NA <0.005 <0.005
Sulfate myg/l 250° <0.001 0.037
Total dissolved solids mg/l 500° 0.029 0.023
Total organic halogens mgfl NA <0.005 0.02
Total phosphates mg/l NA 0.09 <0.05
Total radium pCiA 58 2 1
Tritium pCill 20,000° 7,000 700

8 For comparison only.
b All data are from wells located at the proposed TSS
€ National Primary Drinking Water Regulations (40 CFR 141).

2 Proposed National Primary Drinking Water Regulations; Radionuclides (56 FR 33050).

¢ National Secondary Drinking Water Regulations (40 CFR 143).

f South Carolina State Water Criteria.

& DOE's Derived Concentration Guides for water (DOE Order 5400.5). Derived Concentration Guides values are based on a
comrmitted effective dose equivalent of 100 mrem per year; however, because the drinking water maximum contaminant level
is based on 4 mrem per year, the number listed is 4 percent of the Derived Concentration Guides.

Note; NA - not applicable.
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Groundwater rights in South Carolina are traditionally
associated with property ownership. The Water Use
Reporting and Coordination Act requires all users of
100,000 gallons or more per day (36 MGY) of water
to report their withdrawal rates to the South Carolina
Water Resources Commission. SRS groundwater use
exceeds this amount, and consequently, reports its
withdrawal rates to the commission (DOE 1992e).

4.6.2.5 Geology and Suils

Geology. SRS is located in the Aiken Plateau portion
of the Upper Atlantic Coastal Plain east of the Fall
Line, a major physiographic and structural feature
that separates the Piedmont and the Coastal Plain, in
southeastern South Carolina.

The plateau is highly dissected, with narrow,
steep-sided valleys separated by broad flat areas.
In the immediate region of SRS there are no known
capable faults within the definition of 10 CFR 100,
Appendix A. There is evidence from subsurface
mapping and seismic surveys that suggests the
presence of faults beneath SRS. The largest of
these is the Pen Branch fault. However, there is no
evidence of movement along this fault within the
last 38 million years (WSRC 19911).

SRS lies within Seismic Zone 2 (figure 4.2.2.5-2).
Since 1985 only three earthquakes, all of Richter
magnitude 3.0 or less, have occurred in the
immediate area of SRS. None of these earthquakes
produced any damage at SRS. Historically, two
large earthquakes have occurred within 180 miles of
SRS. The largest of these two, the Charleston earth-
quake of 1886, had an estimated magnitude of 7.5.
EBarthquakes capable of producing structural
damage to any buildings are not likely to occur in
the vicinity of SRS (Stephenson 1988a). There is no
volcanic hazard at SRS. The area has not experi-
enced volcanism within the last 230 million years.

Soils. The soils of the proposed TSS are mainly
sands and sandy loams. The somewhat excessively
drained soils have a thick, sandy surface layer that
extends to a depth of 80 inches or more in some areas
(SR USDA. 1990a). Many of the soils are subject to
erosion, flooding, ponding, and cutbank caving. The
soils at SRS are considered acceptable for standard
construction techniques.

4.6.2.6 Biotic Resources

The following describes biotic resources at SRS
including terrestrial resources, wetlands, aguatic
resources, and threatened and endangered species.
Within each biotic resource area the discussion focuses
first on SRS as a whole and then the proposed TSS.
Scientific names of species identified in the text are
presented in appendix C. Also presented in appendix
C, is a list of threatened and endangered species that
may be found on the site or in the vicinity of SRS.

Terrestrial Resources. Most of SRS has remained
undeveloped since it was established in 1950. Only
about 5 percent of the site is occupied by DOE facil-
ities. Five major plant communities have been iden-
tified at SRS (figure 4.6.2.6-1). Of these, the largest
is the loblolly-longleaf-slash pine community, which
covers approximately 65 percent of SRS. This
community type, as well as upland hardwood-scrub
oak, occurs primarily in upland areas. Swamp forests
and bottomland hardwood forests are found along the
Savannah River and the numerous streams that
traverse SRS. More than 1,300 species and varia-
tions of vascular plants have been identified on the
site (DOE 1992e:4-126,4-128).

Because of the variety of plant communities on the
site, as well as the region’s mild climate, SRS
supports a diversity and abundance of wildlife
including: 43 amphibian, 58 reptile, 213 bird, and
54 mammal species. Common species at SRS
include the slimy salamander, box turtle, Carolina
chickadee, common crow, eastem cottontail, and
gray fox (DOE 1992e:4-126,4-128;
WSRC 1993b:3-5,3-39). A number of game
animals are found on SRS; however, only the
whitetail deer and feral hog are hunted onsite
(DOE 1952¢:4-128). Raptors, such as the Cooper’s
hawk and black vulture, and carnivorss, such as the
gray fox and raccoon, are ecologically important
groups on SRS. A variety of migratory birds has
been found at SRS. Migratory birds, their nests and
eggs, are protected by the Migratory Bird Treaty
Act. Eagles are similarly protected by the Bald and
Golden Eagle Protection Act.

The proposed TSS is located within an area

dominated by the loblolly-longleaf-slash pine
community (figure 4,.6.2.6-1). Reconnaissance
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surveys and analysis of aerial photographs indicate
that pine plantations occupy most of the plant cover
in the proposed TSS. These pine plantations contain
slash pine and loblolly pine ranging in age from new
plantings to immature trees. Other vegetation types
found on the proposed TSS include old-field, bottom-
land hardwood forest, mixed forest, upland
deciduous forest, grassland, and emergent wetland
{DOE 1992¢:4-128). Animals found on the proposed
TSS are expected to be similar to those found in
similar habitats elsewhere on SRS.

Wetlands. SRS contains approximately
49,000 acras of wetlands, most of which are associ-
ated with flood plains, streams, and impoundments.
Wetlands on the site may be divided into the
following categories: bottomldnd hardwoods,
cypress-tupelo, scrub-shrub, emergent, and open
water (WSRC 1993b:4-5). The most extensive
wetland type is swamp forest associated with the
Savannah River floodplain. Approximately
6,400 acres of these wetlands are found on SRS. Past
releases of cooling water effluent into site streams
and the Savannah River swamp have resulted in
shifts in plant community composition. Changes
have included the replacement of bald cypress by
scrub-shrub and emergent vegetation in the swamp
and reduction in bottomland forests along streams
(DOE 1592¢:4-128; WSRC 1989%¢:3-4).

Carolina bays, a type of wetland unique to the south-
eastern United States, are also found on SRS.
Approximately 190 Carolina bays have been identi-
fied on the site. These natural shallow depressions
occur on interstream areas of SRS and range from
lakes to shallow marshes, herbaceous bogs, shrub
bogs, or swamp forests (SR NERP 1989a:9).

A previous tritium reactor study identified approxi-
mately 46 acres of jurisdictional wetlands in the
vicinity of the proposed TSS. Several of these iden-
tified wetlands occur along intermittent tributaries to
Pen Branch and Fourmile Branch and are periodi-
cally flooded bottomland hardwood forest
(DOE 1992¢:4-128,4-129).

Rainbow Bay, a 4-acre Carolina bay situated near the
proposed TSS, has been the subject of a number of
ecological studies. Due to its significance as a
natural resource, a 600-foot-plus buffer around
Rainbow Bay has been established.

Aquatic Resources. Aquatic habitat includes man-
made ponds, Carolina bays, reservoirs, and the
Savannah River and its tributaries. There are more
than 50 man-made impoundments located through-
out the site that mainly support populations of bass
and sunfish (SR DOE 1982a). Fewer than
20 Carolina bays have permanent fish populations.
Species present in these bays include redfin pickerel,
mud sunfish, lake chubsucker, and mosquitofish
(SR NERP 1983a:39-43; SR NERP 1989a:37).

Par Pond and L-Lake support similar fish populations
including largemouth bass, black crappie, and
various species of pan fish. Commercial and sport
fishing are not allowed on the SRS site
{DOE 1992e:4-132).

The Savannah River is used for both commercial and
sport fishing. Important commercial species are
American shad, hickory shad, and striped bass, all of
which are anadromous. The most important warm
water game fish species of the Savannah River are
bass, pickerel, crappie, bream, and catfish (SR
DOE 1982a:4-28). In the past, water intake structures
for C- and K-Reactors and the D-Area powerhouse
caused annual estimated entrainment of approximately
10 percent of the fish eggs and larvae passing the
intake canals during the spawning season. In addition,
estimated impingement losses were approximately
7,600 fish per year (SR DOE 1987b:3-31,C-61).

Aquatic habitat in the vicinity of the proposed TSS
consists of Fourmile Branch, Pen Branch, and
Rainbow Bay (DOE 1992e:4-119,4-129). In the past,
Fourmile Branch and Pen Branch have received
thermal effiuents from C- and K-Reactors, respec-
tively. During reactor operation, fish populations in
warmed portions of the streams were greatly reduced,
with the mosquitofish the most commonly occurring
species. During the shutdown of the reactors, fish,
including largemouth bass, lake chubsucker, chain
pickerel, and redbreast sunfish, have recolonized
portions of Pen Branch (WSRC 198%¢:4-75). DOE
entered into two settlement agreements under the
CWA in 1990 agreeing to address high temperature
discharges and related fish kills on SRS (discussed in
Appendix section A.1.5). The K-Reactor cooling
tower was completed in 1992 but the reactor is in cold
standby with no provision for restart. Above the
reactor outfalls, both Fourmile Branch and Pen Branch
are small streams that have been relatively unaffected
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by past SRS operations. The dominant fish in the non-
heated upper reaches of Pen Branch include sunfish,
bullheads, and chubsuckers (SR DOE 1987b:3-51);
species composition of the upper portion of Fourmile
Branch would be expected to be similar

Threatened and Endangered Species, Sixty-one
Federal- and state-listed threatened, endangered, and
other special status species have been identified on
and in the vicinity of SRS (appendix table C-6).
Table 4.6.2.6-1 lists the species that may occur in
areas on or near the proposed TSS. Field surveillance
would be required to determine their presence. No
critical habitat for threatened or endangered species,
as defined in the Endangered Species Act (50 CFR
17.11; 50 CFR 17.12), exists on SRS. Suitable
habitats do exist in the area of the proposed TSS fora
number of Federal candidate and state special status
species as noted in table 4.6.2.6-1.

There are no Federal-listed threatened and endan-
gered species known to occur on the proposed TSS,
however, several may exist in the general vicinity.
Bald eagles have been observed at several locations
on SRS, particularly in the vicinity of Par Pond and
L-Lake. Active bald eagle nests are located 7.5 miles
southwest of the proposed TSS in an area of Pen
Branch and 7.5 miles southeast of the TSS just south
of Par Pond (WSRC 1993b:21-27). Wood storks
foraging in the Savannah River swamp have been
observed near the Fourmile Branch delta 11 miles
from the proposed TSS. Although suitable forage
habitat for the red-cockaded woodpecker exists in the
proposed TSS, the closest colony is located 8 miles
away. The American alligator is a common inhabit-
ant of Par Pond, Beaver Dam Creek, and the
Savannah River swamp, all located 5 miles or more
from the proposed TSS. No self-sustaining, repro-
ducing populations of the alligator have been
observed in Fourmile Branch or its delta. The
shortnose sturgeon spawas in the Savannah River
upstream of SRS, and larvae of this species have been
collected in or near the water intake canals on the
river. However, entrainment or impingement of this
species at SRS water intake structures has not been
documented (DOE 1992¢:4-152). Another Federal-
listed species, the smooth purple coneflower, has not
been recorded in affected areas but could be found in
the proposed TSS. Awned meadow-beauty have been
found near Rainbow Bay located adjacent to the
proposed TSS.
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Several state special status species have also been
found near Rainbow Bay, including the Cooper’s
hawk, two species of beak-rush, Florida false loos~
estrife, and green-fringed orchid.

4.6.2.7 Cultural and Paleontological Resources
Prehistoric Resources. Prehistoric site types on SRS
consist of villages, base camps, limited activity sites,
quarries, and workshops. An extensive archaeologi-
cal survey program began in 1974 encompassing
numerous field studies such as reconnaissance survey,
shovel test transects, intensive site testing, and exca-
vation, More than 60 percent of SRS has received
some level of cultural resources evaluation. More
than 800 prehistoric sites have been identified;
however, fewer than 8 percent have been evalvated
for eligibility to the NRHP. Of these, 10 prehistoric
sites have been determined NRHP-eligible,

Several cultural resources studies including a recon-
naissance survey, an intensive inventory, and site
testing have been conducted for the proposed TSS,
Nine prehistoric sites were recorded but none of these
sites were considered NRHP-eligible.

Historic Resources. Types of historic sites include
cattle ranches, farmsteads, tenant dwellings, miils,
plantations and slave quarters, rice farming dikes,
dams, cattle pens, ferry locations, towns, churches,
schools, cemeteries, commercial building locations,
trash scatters, roads, and logging railroads.
Approximately 400 historic sites have been identified
within SRS; approximately 10 percent have been
evaluated for NRHP eligibility. Of these, 10 historic
sites have been determined NRHP-¢ligible.

Most historic structures were demolished during the
initial establishment of SRS in 1951. Two 1951
buildings are currently in use. The existing nuclear
production facilities are not likely to be considered
NRHP-eligible because they may lack architectural
integrity, may not be representative of a particular
style, and may not be contributing features to the
broad theme of the Manhattan Project and initial
nuclear production.

At the proposed TSS, five historic sites and two
historic sites with prehistoric components have been
recorded. Six sites are late 19th to early 20th century
farmsteads. Three sites have been determined
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TABLE 4.6.2.6~1.—~Federal- and State-Listed Threatened, Endangered, and Other Special Status
Species That May Be Found On the Site or In the Vicinity of the Proposed Tritium Supply Site

at Savannah River Site
Status® Known or Potential Habitat/Location
Species Federal  Siate
Mammals
Star-nosed mole NL UN Low wet ground
Birds
Bald eagleb T T Active nest on Pen Branch and south of Par
Pond
Cooper’s hawk® NL UN Broken woodland
Red-cockaded woodpecker? E SE Pine forest
Wood stork®4 E SE Savannah River swamp
Reptiles
American alligator T NL Savannah River swamp
Amphibians
Carolina crawfish frog C2 SC Gopher tortoise and crawfish burrows
Eastern ﬁgcr salamanderd NL SC Savannah River swamp and Caroling bays
Pickerel ﬁ'ogd NL UN Savannah River swarmp
Fishes
Shortnose sturgeon?d E SE Savannah River
Plants
Awned meadow-beauty® C2 NL Carolina bays
Beak-rush®( Rhychospora inundata) NL UN Carolina bays
Beak-rush® (. Rhychospora tracyi) NL UN Carolina bays
Cypress stump sedge® NL UN Savannah River swamp
Eliett's croton NL UN Carolina bays
Florida false loosestrife® NL UN Carolina bays
Gaura NL UN Stream banks, meadows, and roadsides
Green-fringed orchid® NL SL Carolina bays, bottomland hardwoods
Little bur-head NL SL Carolina bays
Nestronia C2 NL Upland woodlands
Quill-leaved swarnp potato NL SL Carolina bays
Smooth purple coneflower E NC Open woodlands, roadbanks
Swamp lobelia C2 NL Carolina bays
Trepocarpus NL UN Bottomland hardwoods
Yellow cress NL UN Bottomland hardwoods
Yellow wild indigo NL UN Pine forests, open woods

# Status code: C2 - candidate, Category 2 (possibly appropriate for protection); E - endangered; NC -national, of concem (plant);
NL - not listed; SC - state, of cencem (animals); SE - state, endangered (animals); SL - state, of concern (plants); T - threatened;

UN - undetcrmine{li.

b USFWS Recovery, Plan exists for this species.

° Species known to occur near Rainbow Bay adjacent to proposed TSS.

d Species occurs in discharge receiving areas,

Source: 50 CFR 17.11; 50 CFR 17.12; 55 FR 6184; 56 FR 58804; 56 FR 64229; DOE 1992e; SR NERP 1990b; SR WMRD 1991z;

SR WMRD 1992a; SR WMRD 1992b; WSRC 198%e; WSRC 19935,
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NRHP-¢ligible because they contribute pertinent
information to postbellum socioeconomic history
(SRARP 1989a:81).

Native American Resources, Native American groups
with traditional ties to the area include the Apalachee,
Cherckee, Chickasaw, Creek, Shawnee, Westo, and
Yuchi. At different times, each of these Native
American groups was encouraged by the English to
settle in the area in order to provide protection from the
French, Spanish, or other Native American groups.
Main villages of both the Cherckee and Creek were
located southwest and northwest of SRS, but both
groups may have used the area for hunting and
gathering activities. During the early 1800s, most of the
remaining Native Americans residing in the region were
relocated to the Oklahoma territory.

Native American resources in the region inciude
villages or townsites, ceremonial lodges, isolated
burjals, cemeteries, and areas containing traditionat
plants used for certain rituals. Literature reviews and
consultations with Native American representatives
reveal that there are some concerns related to the
American Indian Religious Freedom Act within the
central Savannah River valley; however, no specific
sites at SRS have been identified. The Yuchi Tribal
Organization, the National Council of the Muskogee
Creek, the Indian People’s Muskogee Tribal Town Con-
federacy, the Pee Dee Indian Association, the Ma Chis
Lower Alabama Creek Indian Tribe, and the United
Keetoowah Band of the Cherckees have expressed
concerns for sensitive Native American resources at
SRS. The Yuchi and the Muskogee Creck expressed
concern for areas containing several plants traditionally
used in ceremonies (SR DOE 1991e:19,21).

Paleontological Resources, Paleontological materials
at SRS include: fossil.plants, numerous invertebrate
fossils, deposits of giant oysters (Crassostrea gigantis-
sima), mollusks, and bryozoa. All paleontological
materials from SRS are marine invertebrate deposits
and, with the exception of the giant oysters, are rela-
tively common fossils and are widespread; therefore,
the assemblages have relatively low research potential.

4.6.2.8 Sociveconomics
Socioeconomic characteristics described for SRS

include employment and local economy, population,
housing, public finance, and local transportation. Sta-
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tistics for the regional economy characteristics are
presented for the regional economic area that encom-
passes 26 counties around SRS (appendix table

D.2.1-2). The regional economic area is a broad labor
and product market-based region linked by trade
among economic sectors within the region. Statistics
for population and housing, public finance, and local local
trapsportation are presented for the ROL a ‘the ROI, a 4-county
area in which 87 percent of all SRS employees reside:
Aiken County (52 percent) and Barnwell County
(7 percent) in the State of South Carolina; and
Columbia County (11 percent) and Richmond County
(17 percent) in the State of Georgia. (See figure 4.6-1
for a map of counties and cities.) Fiscal characteristics
of the jurisdictions in the ROI are presented in the
public finance section in appendix tables D.3~79 and
D.3-80. The school districts most likely to be
affected by the proposed action include those in
Aiken, Columbia, and Richmond counties and
Barnwell County Districts 19, 29, and 45, Assump-
tions, assessment methodologies, and supporting data
are presented in appendix D.

Regional Economy Characteristics. Employment
and local economy statistics for the regional economic

area are given in appendix table D.3-73 and summa-
rized in figure 4.6.2.8-1. Between 1970 and 1950, the
civilian labor force in the regional economic area
increased 86 percent. The unemployment rate in the
regional economic area in 1990 was slightly higher
than the State of South Carolina but about 0.4 percent
lower than the State of Georgia. The 1990 per capita
income in the regional economic area was the same as
that of the State of South Carolina but 12 percent
below the State of Georgia’s per capita income.

As shown in figure 4.6.2.8-1, the percentage of total
employment involving farming in the regional
economic area was double the percent for the States
of South Carolina and Georgia. The percentage in
governmental activities was 25 percent higher. Non-
farm private sector activities of manufacturing, retail
trade, and services were similar in the regional
economic arez and the two states, except that manu-
facturing in the State of South Carolina represented a
20 percent larger share than in either the regional
economic area or the State of Georgia.

In 1990, SRS employed 22,290 persons (4.6 percent
of the total eglonal economic area employment)},
increasing from 5,737 persons in 1970. Historical
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and future employment at SRS and the distribution of
SRS employees by place of residence in the ROl are
presented in appendix tables D.2.1-1 and D.3-72,
respectively.

Population and Housing, Population and housing
distribution in the ROI is presented in appendix
tables D.3-75 and D.3-77 and summarized in figure
4.6.2.8-2. The percentage increase in population in
the ROI from 1970 to 1990 was similar to the States
of South Carolina and Georgia except for Columbia
County which experienced a 196-percent increase.
With the exception of two counties, the percentage
increase in housing units between 1970 and 1990 was
similar to or just below the percentage increase for
the two states. Columbia County experienced a
252-percent increase which is higher than the per-
centage increase for the two states. Conversely,
Barnwell County experienced a 2-percent increase
which is lower than the percentage increase for the
two states. Homeowner and rental vacancy rates in
the ROI in 1990 were similar to these experienced by
the States of South Carolina and Georgia.

Public Finance. Financial characteristics of the
local jurisdictions in the ROI that are most likely to
be affected by the proposed action include total
revenues and expenditures of each jurisdiction’s
general fund, special revenue funds, and, as applica-
ble, debt service, capitol project, and expendable
trust funds. School district boundaries may or may
not coincide with county or city boundaries, but the
districts are presented under the county where they
primarily provide services. Major revenue and
expenditure fund categories for counties, cities, and
school districts are presented in appendix tables
D.3-79 and D.3-80, and figure 4.6.2.8-3 summarizes
local government’s revenues less its expenditures.

Local Transportation. SRS is served by more than
200 miles of primary roads and more than
1,000 miles of unpaved secondary roads. The
primary highways used by SRS commuters are State
Routes 19, 64, and 125; 40, 10, and 50 percent of the
workers use these routes, respectively {(figure 4.6-1).
Significant congestion occurs during peak traffic
periods onsite on Road 1-A and on State Routes 19
and 125 and U.S. Route 278 at SRS access points
(Wilbur Smith Associates 1989). Long delays are
also experienced offsite along Interstate 20 and U.S.
Routes 1 and 25 where they cross the Savannah
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River. SRS is currently implementing changes to
remedy the congestion at some access points.

Rail service in the ROI is provided by the Norfolk
Southern Corporation and CSX Transportation. SRS
is provided rail access via Robbins Station on the CSX
Transportation line. In addition, SRS maintains
50 miles of onsite track for internal uses
(WSRC 1990c).

Waterborne transportation is available via the
Savannah River. Currently, the Savannah River is
used primarily for recreation (WSRC 1990c). No
commercial waterborne vessel docking facilities
exist at SRS.

Columbia Metropolitan Airport in the city of
Columbia and Bush Field in the city of Augusta
receive jet air passenger and cargo service from both
national and local carriers. Numerous smaller private
airports are located in the ROI (DOT 1991a2).

4.629 Radiation and Hazardous Chemical
Envirenment

The following provides a description of the radiation
and hazardous chemical environment at SRS. Also
included are discussions of health effects studies,
emergency preparedness considerations, and an
accident history.

Radiation Environment. Major sources of back-
ground radiation exposure to individuals in the
vicinity of SRS are shown in table 4.6.2.9-1. All
annual doses to individuals from background
radiation are expected to remain constant over time.
Accordingly, the incremental total dose to the popu-
lation would result only from changes in the size of
the population. Background radiation doses are
unrelated to SRS operations.

Releases of radionuclides to the environment from SRS
operations provide another source of radiation exposure
to individuals in the vicinity of SRS. The radionuclides
and quantities released from SRS operations in 1992 are
listed in the Savannah River Site Environmental Report
for 1992 (WSRC-TR-93-075). The doses to the public
resulting from these releases are presented in table
4.62.9-2, These doses fall within radiological limits
(DOE Order 5400.5) and are small in comparison to
background radiation. The releases listed in the 1992
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TABLE 4.6.2.9-1.—Sources of Radiation Exposure
to Individuals in the Vicinity, Unrelated
to Savannah River Site Operations, 1992

Committed
Effective Dose
Equivalent
Sonrce {mrem/yr)
Natural Background Radiation®
Cosmic and cosmogenic radiation 33
External terrestrial radiation 43
Internal terrestrial radiation 39
Radon in homes (inhaled) 200
Other Background Radiation®
Diagnostic x-rays and nuclear 53
medicine
Weapons fest fallout <1
Air travel i
Consumer and industrial products 10
TFotal 380

3 WSRC 1993a, Value for radon is an everage for the United
States.

b NCRP 19872

report were used in the development of the reference
environment (No Action) radiological releases at SRS
in the year 2010 (section 4.6.3.9). Based on a risk
estimator of 500 cancer deaths per 1 million person-rem
to the public (appendix section E.2), the fatal cancer risk
to the maximally exposed member of the public due to
radiological releases from SRS operations in 1992 is
estimated to be approximately 1.4x107. That is, the
estimated probability of this person dying of cancer at
some point in the future from radiation exposure associ-
ated with 1 year of SRS operations is less than 2 chances
in 10 million. (Note that it takes several to many years
from the time of exposure to radiation for a cancer to
manifest itself,)

Approximately 4.5x10°3 excess fatal cancers were
estimated from normal operations in 1992 to the pop-
ulation living within 50 miles of SRS. To place this
number into perspective, it can be compared with the
number of fatal cancers expected in this population
from all causes. The 1990 mortality rate, associated
with cancer, for the entire U.S. population was
0.2 percent per year (Almanac 1993a:839). Based on
this national mortality rate, the number of fatal

TABLE 4.6.2.9-2.—Doses to the General Public from Normal Operations at Savannah River Site, 1992
(commiltted effective dose equivalent)

Atmospheric Releases Liquid Releases Total
Affected Environment _ Standard® __Actual® Standard®  Actual® - Standard®  Actual
Maximally exposed 10 0.14 4 0.13 100 827
individual {mrem}
Population within None 6.4 None 25 100 89
50 milesd (person-
rem)
Average individaal None 0.61 None NA None 0.014
within 50 miles®
(mrem)

2 "The standards for individuals are given in DOE Order 5400.5. As discussed in that order, the 10 mrem pet year Limit from aitbormne
emissions is required by the Clean Air Act, the 4 mrem per year limit is required by the Safe Drinking Water Act, and the total
dose of 100 mrem per year is the limit from all pathways combined. The 100 person-rem value for the population is given in
proposed 58 FR 16268 (10 CFR 834). If the potential total dose exceeds this value, it is required that the contractor operating the

facility notify DOE.
b WSRC 1993a.

® The actual dose value given in the column under liquid releases conservatively includes all water pathways, not just the drinking
water pathway. The population dose includes contributions to Savannah River users downstream of SRS to the Atlantic Ocean.

¢ In 1992, this population was approximately 620,100.

® Obtained by dividing the pepulation dose by the number of people living within 50 miles of the site.

Note: NA - not applicable.
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cancers from all causes expected during 1992 in the
population living within 50 miles of SRS was 1,240,
This number of expected fatal cancers is much higher
than the estimated 4.5x107 fatal cancers that could
result from SRS operations in 1992.

Workers at SRS receive the same dose as the general
public from background radiation, but alsc receive an
additional dose from working in the facilities.
Table 4.6.2.9-2 includes the average, maximum, and
total occupational doses to SRS workers from opera-
tions in 1992. These doses fall within radiological
limits (10 CFR 835). Based on a risk estimator of
400 fatal cancers per 1 million person-rem among
workers (appendix section E.2), the number of
excess fatal cancers to SRS workers from operations
in 1992 is estimated to be 0.14.

A more detailed presentation of the radiation envi-
ronment, including background exposures and radio-
logical releases and doses, is presented in the
Savannah River Site Environmental Report for 1992
(WSRC-TR-93-075). The concentrations of radicac-
tivity in various environmental media (e.g., air,
water, and soil) in the site region (onsite and offsite)
are also presented in this reference.

Chemical Environment. The background chemical
environment important to human health consists of:
the atmosphere, which may contain toxic chemicals
that can be inhaled; drinking water, which may contain
toxic chemicals that can be ingested; and other envi-
ronmental media with which people may come in
contact (e.g., surface waters during swimming and soil
through direct contact or via the food pathway). The
baseline data for assessing potential health impacts
from the chemical environment are those presented in
sections 4.6.2.3 and 4.6.2.4.

Health impacts to the public can be minimized
through effective administrative and design controls
for decreasing poliutant releases to the environment
and achieving compliance with permit requirements
{e.g., air emissions and NPDES permit require-
ments). The effectiveness of these controls is verified
through the use of monitoring information, and
inspection of mitigation measures. Health impacts to
the public may occur during normal operations at
SRS via inhalation of air containing pollutants
released to the atmosphere by SRS operations, Risks
to public health from other possible pathways, such

TABLE 4.6.2.9-3,—Doses to the Worker Onsite
Sfrom Normal Operations at
Savannah River Site, 1992
{committed effective dose equivalent)

Onsife Releases and
Direct Radiation
Affected
Environment Standard®  Actual®
Average worker None 17.9
{mrem)
Maximally exposed 5,000 3,000
waorker (mrem)
Total workers None 350
(person-rem)

* 10 CFR 835. DOE's goal is to maintain radiological
expostres as low as reasonably achievable.

® DOE 1993n:7. The number of badged workers in 1992 was
approximately 19,500,

as ingestion of contaminated drinking water, or direct
exposure, are low relative to the inhalation pathway.

Baseline air emission concentrations for hazard-
ous/toxic air pollutants and their applicable standards
are presented in section 4.6.2.3. These concentra-
tions are estimates of the highest existing offsite con-
centrations and represent the highest concentrations
to which members of the public could be exposed.
These concentrations are in compliance with applica-
ble guidelines and regulations. Information about
estimating health impacts from hazardous/toxic
chemicals is presented in appendix section E.3.

Health impacts to SRS workers during normal
operation may include those from inhalation of the
workplace atmosphere, drinking SRS potable
water, and possible other contact with hazardous
materials associated with work assignments. The
potential for health impacts varies from facility to
facility and from worker to worker, and available
information is not sufficient to allow a detailed
estimation and summation of these impacts.
However, the workers are protected from hazards
specific to the workplace through appropriate
training, protective equipment, monitoring, and
management controls. SRS workers are also
protected by adherence to occupational standards
that limit workplace atmospheric and drinking
water concentrations of potentially hazardous
chemicals. Monitoring ensures that these
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standards are not exceeded. Additionally, DOE
requirements {DOE Order 3790.1B) ensure that
conditions in the workplace are as free as possible
from recognized hazards that cause or are likely to
cause illness or physical harm. Therefore, worker
health conditions at SRS are expected to be sub-
stantially better than required by the standards.

Health Effects Studies. Two published epidemio-
logical studies on the general population in commu-
nities surrounding SRS have been conducted. One
study found no evidence of excess cancer mortality,
whereas another study reported an excess in
Jeukemia and lung cancer deaths along with other sta-
tistically nonsignificant excess deaths. An excess in
leukemia deaths has been reported among hourly
workers at SRS. For a more detailed description of
the studies reviewed and the findings, refer to
appendix section E4.6

Accident History. Beginning in 1974 and continu-
ing into 1988, there was a series of reeases from the
tritium facilities at SRS. These releases have been
traced to aging equipment in the tritium processing
facility and are one of the reasons for the construction
of a replacement tritium facility at SRS. A detailed
description and study of these incidents and their
consequences to the offsite population has been doc-
umented by SRS. Between 1974 and 1988, there
were 13 inadvertent tritium releases. The most sig-
nificant were in 1981, 1984, and 1985 when 32,934,
43,800, and 19,403 Ci of tritiated water vapor,
respectively, were released (WSRC 1991a). In the
period 1989 through 1992 there were 20 inadvertent
releases, all with little or no offsite dose conse-
quences. The largest of these recent releases
occurred in 1992 when 12,000 Ci of tritium were
released (SRS 1993a:3).

Emergency Preparedness. In the event of an
accident each DOE site has established an emergency
management program. This program has been
developed and maintained to ensure adequate
response for most accident conditions and to provide
response efforts for accidents not specifically consid-
ered. The emergency management program incorpo-
rates activities associated with emergency planning,
preparedness, and response. Section 4.1.9 providesa
description of DOE’s emergency preparedness
program.

4-3596

The Emergency Preparedness Facility at SRS
provides overall direction and control for onsite
responses to emergencies and coordinates with
Federal, state, and local agencies and officials on the
technical aspects of the emergency.

The SRS Emergency Operations Facility consists of
several centers, described below, that provide distinct
emergency response support functions:

« The SRS Operations Center coordinates
the initial response to all SRS emergen-
cies and is equipped to function as the
heart of SRS’s emergency response com-
munications network.

« The Technical Support Center provides
command and control of emergency
response activities for the affected facility
or operational area.

» The Emergency Operations Center
provides command and control of
emergency response activities for SRS
locations outside of the affected area.

« The Security Management Center coordi-
nates activities relating to the security and
safeguarding of materials by providing
security staff in the affected area and con-
tractor management in the Emergency
Operations Center.

« The Dose Assessment Center is responsi-
ble for assessing the health and environ-
mental consequences of any airborne or
aqueous releases of radioactivity or toxic
chemicals and recommends onsite and
offsite protective actions to other centers.

4.6.2,10 Waste Management

This section outlines the major environmental regu-
latory structure and ongoing waste management
activities for SRS. A more detailed discussion of the
ongoing waste management operations is provided in
appendix section H.2.5. Table 4.6.2.10-1 presents a
summary of waste management at SRS for 1991.

The Department is working with Federal and state
regulatory authorities to address compliance and
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cleanup obligations arising from its past operations at
SRS. The Department is engaged in several activities
to bring its operations into full regulatory compli-
ance. These activities are set forth in negotiated
agreements that contain schedules for achieving
compliance with applicable requirements, and
financial penalties for nonachievement of agreed
upon milestones.

EPA has placed SRS on the NPL and has identified
approximately 150 potential operable units. In accor-
dance with CERCLA, DOE entered into a Federal
Facility Agreement with the EPA and the State of
South Carolina, effective January 15, 1993, to coor-
dinate cleanup activities at SRS under one compre-
hensive strategy. The Federal Facilities Agreement
combines the RCRA Facility Investigation Program
Plan under RCRA with a CERCLA cleanup program
entitled the RCRA Facility Investigation Remedial
Investigation Program Plan.

SRS manages spent nuclear fuel and the following
waste categoties: HLW, TRU, LLW, mixed, hazard-
ous, and nonhazardous. SRS has an aggressive waste
minimization program in progress to vastly improve
the operation of existing and planned liquid and solid
waste generating, treatment, and storage facilities. A
disciplined approach to these activities is being
developed based on technology and experience from
the commercial miclear industry. This approach
already has reduced the generation of TRU waste
(48 percent), LLW (13 percent), mixed waste
(96 percent), and hazardous wastes (58 percent)
{DOE 1993e:I-18). A discussion of the waste man-
agement operations associated with each of these cat-
egories follows,

Spent Nuclear Fuel. On April 29, 1992, DOE
decided to discontinue reprocessing spent nuclear
fuel solely to recover fissile and fertile materials.
After the completion of several ongoing program-
matic and site-specific reviews pursuant to the
National Environment Policy Act, DOE will make
decisions concerning the freatment and stabilization
of the current SRS inventory of spent nuclear fuel,
and the use and subsequent decontamination and
decommissioning of both the F- and H-Canyons
facilities. With the shutdown of the K- and
L-Reactors at SRS, no new spent fuel is expected to
be generated in the future from existing SRS opera-
tions, However, SRS may continue to receive spent

fuel from offsite facilities, and treat and stabilize that
fuel for long-term storage. Future receipt and man-
agement of spent nuclear fuel at SRS will be in accor-
dance with the ROD published in the Federal
Register (60 FR 28680) on June 1, 1995, for the
Department of Energy Programmatic Spent Nuclear
Fuel Management and INEL Environmental Restora-
tion and Waste Management Programs Final EIS.
The ROD for the EIS on the Proposed Policy for the
Acceptance of U.S. Origin Foreign Research
Reactor Spent Nuclear Fuel is not expected to be
published until early 1996.

High-Level Waste. Liquid HLW at SRS is made up
of many waste streams generated during the recovery
and purification of transuranic products and
unburned fissile material from spent reactor fuel
elements. These wastes are freated prior to their
transfer to underground tanks in F- and H-Area
Canyons where they are separated by waste form,
and radionuclide and heat content. Processes that
treat liquid HLW routinely are separation, evapora-
tion and ion exchange. Cesium is removed from the
condensate prior to transfer to the Effluent Treatment
Facility where the concentrate is treated as low-level
process wastewater. The decontaminated salt
solution resulting from the in-tank precipitation
process is sent with residues from the Effluent
Treatment Facility to the Defense Waste Processing
Z-Area Saltstone Facility where it is mixed with a
blend of cement, flyash, and blast furnace slag to
form a low-level grout. The grout is pumped into
disposal vaults where it hardens for permanent
disposal. The remaining high-level salt is precipi-
tated and the precipitate and high-level sludge will be
permanently immobilized as a glass solid cast in
stainless steel containers at the Defense Waste Pro-
cessing Facility Vitrification Plant. The
stainless-steel containers will be decontaminated to
DOT standards, welded closed, and temporarily
stored onsite for eventual transport to and disposal in
a permanent Federal repository. Once the current
inventory of spent nuclear fuel is processed, no new
HLW is expected to be generated.

Transuranic Waste. Under the Federal Facility Com-
pliance Agreement on RCRA land disposal restric-
tions signed by EPA and DOE on March 13, 1991,
SRS is required to prepare TRU waste for shipment.
SRS will continue storing certified TRU waste at the
TRU waste storage pads until it can be shipped to
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WIPP once that facility can demonstrate compliance
with the requirements of 40 CFR 191 and 40 CFR 268
or to another TRU waste disposal facility should
WIPP prove unsatisfactory. Should additional
treatment be necessary for disposal at WIPP, SRS
would develop the appropriate treatment capability.
This agreement, which must be modified if DOE
determines that no TRU waste will be shipped from
SRS by July 30, 1999, should form the basis for the
site-specific treatment plan reguired of all DOE facili-
ties storing mixed wastes by the Federal Facility
Compliance Act of 1992. All TRU waste currently
generated is stored in containers on aboveground pads.
Since April 1986, newly-generated TRU waste has
been received at the Experimental TRU Waste Assay
Facility where the droms are weighed and assayed to
determine whether the waste is contaminated to a level
greater than 100 nCi/g and to determine other informa-
tion required by the current WIPP waste acceptance
criteria. Drums certified for shipment to WIPP are
placed in interim storage on concrete pads in E-Area
pending startup of WIPP. Drums that contain less than
100 nCi/g are segregated and are eventually sent to
LLW disposal (<10 nCi/g) or managed as TRU waste
until performance modeling and waste acceptance
criteria for onsite disposal have been finalized
(if >»10 nCi/g and <100 nCi/g).

The TRU Waste Facility is scheduled to begin waste
retrieval operations in 2007, The TRU Waste Facility
will retrieve and process existing retrievable stored
TRU waste and prepare it for certification and
permanent disposal at WIPP or disposal onsite as
LLW. Because all of the TRU waste placed on the
aboveground pads prior to January 1990 is suspected
of having hazardous constituents, a RCRA Part B
permit application has been submitted for the TRU
waste storage pads and the Experimental TRU Waste
Assay Facility/Waste Certification Facility. The
waste is currently being stored under RCRA interim
status/regulations.

Low-Level Waste. The bulk of liquid LLW is
aqueous process waste including effiuent cooling
water, purge water, water from storage basins for irra-
diated reactor fuel or target elements, distillate from
the evaporation of process waste streams, and surface
water runoff from areas where there is a potential for
radioactive contamination. Liquids are processed to
remove and solidify the radioactive constituents and
to release the balance of the liquids to permitted

discharge points within standards established by the
terms of the regulatory permit., Solid LLW which is
routinely handled includes operating and laboratory
waste, contaminated equipment, reactor and reactor
fuel hardware, spent lithium-alominum targets, and
spent deionizer resin from reactor basins. Solid LLW
is separated by radiation levels into low and interme-
diate categories. Solid LLW that radiates less than
200 mrem per hour at 5 cm from the unshielded
container is considered low-activity waste. If it
radiates greater than 200 mrem per hour at 5 cm from
the unshielded container, it is considered intermedi-
ate-activity waste. Intermediate activity tritium
waste is intermediate-activity waste with greater than
10 Ci of tritium per container. The primary disposal
mode for solid LLW is burial in engineered earthen
trenches. Saltstone generated in the solidification of
decontaminated salts extracted from HLW is
disposed of as LLW in a separate facility in enclosed
vaults. In 1993, disposal of LLW began in a 100-acre
site expansion in the north portion of E-Area. This
disposal facility is projected to meet solid LLW stor-
age/requirements to include LIW from DOE offsite
facilities such as Pinellas for the next 20 years.

Mixed Low-Level Waste. The Federal Facility
Compliance Agreement signed by EPA and DOE on
March 13, 1991, addresses SRS compliance with
RCRA land disposal restrictions pertaining to past,
ongoing, and future generation of mixed LLW
{mostly solvents, dioxin, and California list wastes
contaminated with tritium). SRS is allowed to
continue to operate, generate, and store mixed
wastes subject to land disposal restrictions; however,
in return, SRS will report to EPA the characteriza-
tion of all solid waste streams disposed of in land
disposal units at SRS and will submit a plan for
waste minimization to EPA for review. Schedules
for measures to provide compliance through con-
struction of the Consolidated Incineration Facility
(scheduled to start pending permits and agreements)
and the Hazardous Waste/Mixed Waste Storage
Facility are included in this agreement.

The Consolidated Incineration Facility will treat
mixed LLW and liquid hazardous waste. The
hazardous waste/mixed waste disposal vaults are
scheduled to be available in late 1996. Mixed waste
is currently placed in interim storage in the E-Area
solid waste disposal facility and in two buildings in
G-Area. These RCRA-permitted facilities will be
used until completion of the Consolidated Incinera-
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tion Pacility and the Hazardous Waste/Mixed Waste
Storage Facility, The Federal Facility Compliance
Act of 1992 requires DOE facilities storing mixed
wastes to develop site-specific treatment plans and to
submit the plans for approval. The requirements of
the Federal Facility Compliance Agreement are sum-
marized in appendix section A.L.5, and would form
the basis for the SRS site-specific plan. South
Carolina has the option to waive development of a
site-specific plan by becoming a signatory to the
existing Federal Facility Compliance Agresment.

Hazardous Waste. Lead, mercury, cadmium,
1,1,1-trichloroethane, leaded oil, trichlorotriflucro-
ethane, benzene, and paint solvents are typical
hazardous wastes generated at SRS. Unlike most
other DOE facilities, SRS is presently constructing
and plans to construct hazardous waste treatment and
disposal facilities onsite. All hazardous wastes are
stored in DOT-approved containers onsite in
RCRA-permitted facilities in the 700-Area. To allow
the site to maintain its current storage capabilities,
some of the waste is shipped offsite to commercial
RCRA-permitted treatment and disposal facilities
using DOT-certified transporters. A Hazard-
ous/Mixed Waste Disposal Facility that will employ
a variety of treatment processes should be completed
by 2004 to treat, store, and dispose of hazardous and
mixed wastes that cannot be managed at existing or
other planned facilities.

Nonhazardous Waste, Twenty wastewater
treatment plants are operated in 13 SRS operations
production areas. A new centralized sanitary waste-
water collection and treatment facility required by
the Settlement Agreement signed on February 27,
1990, became operational in 1994, This facility
includes a primary sanitary sewer collection system,
a central sanitary wastewater treatment facility, and
ultraviolet disinfection systems for the remaining
facilities in D-, K-, L+, P+, and TNX-Areas. SRS
wastewater is currently treated at small package
plants by the extended aeration process. The waste-
water treatment plant effluent is disinfected by liquid
sodium hypochlorite addition. The solid sludge is
disposed of in the SRS-operated sanitary landfill.
The existing landfill site has documented groundwa-
ter contamination and is currently operating under an
expired state permit. The state has not reissued the
permit but continues to allow SRS to operate under
the conditions of the expired permit. The landfill is
divided into three sections: (1) the original landfill,
(2) the southern expansion, and (3) the northern
expansion. The original landfill and the southern
expansion have reached their capacity. If current
generation rates continue, the northern expansion is
expected to provide capability until 1997. The
northern expansion will cease operations when an
offsite permitted commercial waste disposal facility
and contractor is selected.
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4.6.3 Environmental Impacts

This section describes the environmental impacts of
constructing and operating various tritium supply
technologies and upgraded recycling facilities at SRS
which are described in sections 3.4.2 and 3.4.3. It
begins by describing potential impacts to existing
and planned facilities at SRS, followed by descrip-
tions of potential impacts and the environmental
impacts of the proposed action on potentially
affected environmerntal resources. The section
concludes by describing the potential impacts of
tritiurn supply and recycling on human health during
normal operation, the consequences of facility acci-
dents, and regulatory considerations and waste man-
agement. Each description addresses the effects of
No Action and the potential impacts and environmen-
tal impacts of constructing and operating both a
tritiure supply facility and an upgraded recycling
facility at SRS.

4.6.3.1 Land Resources

Construction and operation of a tritium supply
facility and upgraded recycling facilities at SRS
would affect land resources, including land use and
visual resources. Potential impacts to these resources
are summarized below.

SRS has sufficient land area to accommodate any of
the proposed tritivm supply technologies. New facil-
ities would be located in the designated 600-acre
TSS, surrounded by a 1-mile-wide buffer, all within
the SRS boundary. The TSS would be Jocated in the
central portion of SRS, near other onsite areas of
industrial land use (figure 4.6.2.1-1). The land is

undeveloped and designated for industrial use.
Tritium supply facilities are not expected fo be
visible from viewpoints with high levels of sensitiv-
ity; however, vapor plumes from cooling towers
would result in additional visual impacts, The tritium
recycling mission would continue in upgraded
existing facilities located in H-Area (figure
4.6.2.1-1). The following sections present the effects
of the proposed action on land resources.

Land Use

No Action. Under No Action, DOE would continue
existing and planned land use activities at SRS. The
K-Reactor would remain in cold standby with no
provision for restart, and the F- and H-Canyon oper-
ations would eventually be shut down; however,
these facilities would remain in place until turned
over to environmental management for disposition.
Any impacts o land use from environmental man-
agement actions would be independent of and unaf-
fected by this proposed action.

Tritium Supply. Any one of the tritium supply tech-
nologies (section 3.4.2) could be sited at SRS in the
proposed TSS (figure 4.6.2.1-1). Adequate undevel-
oped land exists for the tritium supply technologies,
which are presented in table 4.6.3.1-1. Prime
farmland, agricultural activities, or special National
Environmental Research Parks study areas would not
be affected. Construction and operation of these
facilities would be consistent with SRS future land
use plans. The only impact would be the use of unde-
veloped SRS land. Land requirements would be
largest for the MHTGR and least for the APT.

TABLE 4.6.3.1--1.—Potential Changes to Land Use Resulting from Tritium Supply Technologies
and Recycling at Savannah River Site

Tritiura Supply Technologies
Tritium
Recycling
Indicator HWR MHTGR  ALWR® APT? Upgrade
Land requirements® (acres) 260 360 350 173 0
Available land®® (percent) 0.1 02 0.2 0.1 0

3 Land requirements for both Large and Small ALWR are the same.
b L and requirement for both Phased and Full APT are the same.

¢ Land area requirernents are estimated to be the same for construction and operation. Trittum extraction included in tritium supply.

d Undeveloped land is approximately 191,000 acres.

¢ Any land requirement less than 100 percent means sufficient Iand,
Scurce: DOE 1994a; FDI 1993d; FDI 1994a; FDI 1994b; SNL 1993a; SR DOE 1931b.
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No tritium facilities would be constructed offsite, and
offsite land use would not be directly affected. Offsite
land is available and could be converted to residential
developments to house workers. Such development
would be subject to Jocal land use conteols and zoning
ordinances, which vary by jurisdiction.

Less Than Baseline Operations. Operation of the
HWR, MHTGR, or ALWR at reduced capacity to
meet a tritium supply requirement less than baseline,
or the construction and operation of a Phased APT
would not change potential baseline tritium require-
ment land use impacts described above. Land
requirements would be the same in both operation
scenarios.

Multipurpose Reactor. The land requirements for the
multipurpose MHTGR and ALWR (section 4.8.3.2
and 4.8.3.3) with recycling would be 729 and
479 acres, respectively. The site requirements for the
multipurpose MHTGR exceed the 600 acre TSS
study area; however, the proposed TSS is in an area
where the additional land requirements for the
MHTGR would not result in potential conflicts with
site land use or development plans. The 729 and
479 acres represent less than 0.4 and 0.3 percent,
respectively, of the available land at SRS. Construc-
tion and operation of the multipurpose MHTGR and
ALWR would not affect prime farmland, agricultural
activities, National Environmental Research Park
study areas, or other land uses on the site.

Tritium Recycling Upgrade. Upgrade of existing
tritium recycling facilities would not result in any
additional land disturbance; therefore, there would be
no land use impacts.

Tritium Recycling Phaseout. In the event the tritium
supply technology is collocated with a new tritium
recycling facility at a site other than SRS, the existing
tritium recycling mission would be phased out at SRS.
It is anticipated that the existing tritium recycling
facilities would remain in place following phaseout;
therefore, no onsite impacts to land use are expected.

Potential Mitigation Measures. No mitigation
measures are proposed.

Yisual Resources

No Action. Under No Action, no new construction or
demolition activities are anticipated that would result

in Bureau of Land Management’s VRM classification
change. The existing SRS landscape character would
still range from VRM Class 3 to Class 5 (higher to
lower aesthetic value),

Tritium Supply. Views of the construction and
operation of the HWR, MHTGR, and ALWR would
be similar to other large industrial facilities at SRS.
Views of the APT construction and operation would
be much less obtrusive because most of the facility
has a lower profile than other technologies due to its
low profile cooling system. Construction of any
tritium supply facility would change the VRM classi-
fication from Class 4 to Class 5 at the TSS. The
proposed TSS would be approximately 4 miles from
State Highway 125, the nearest public access points
with a high sensitivity level. Views from this
roadway would be blocked by heavy vegetation,
forested areas, and terrain. Therefore, construction
and operation of the proposed facilities would not
attract the attention of the average observer and
visual impacts would be minimal. There would be no
change in the overall appearance of SRS from key
viewpoints with high sensitivity levels. The use of an
evaporative cooling system on the HWR, MHTGR,
or ALWR would potentially result in large cooling
towers (up to 50 stories high) and visible plumes
during certain atmospheric conditions. The cooling
system of the APT would have no visible plume.

Less Than Baseline Operations. Baseline visual
impacts would not change due to operation of the
HWR, MHTGR, or ALWR at reduced tritium capacity
or the construction and operation of a Phased APT.

Tritium Recycling Upgrade. Because no new facilities
would be constructed to upgrade the existing tritium
recycling mission no visual impacts would be anticipated.

Tritium Recycling Phaseout. The existing tritium
recycling facilities wounld remain in place following
phaseout. There would be no change in the existing
landscape character; therefore, no impacts to visual
resources are expected.

Potential Mitigation Measures. The use of alterna-
tive cooling systems (such as low-profile cooling
towers or mechanical draft dry cooling towers)
would reduce the visual impacts caused by vapor
plumes from the HWR, MHTGR, or ALWR. The
selection of a specific cooling system would be
evaluated in site-specific tiered NEPA documents.
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4,632 Site Infrastructure

This section discusses the site infrastructure for No
Action and the modifications needed for actions chie
to construction and operation of a new tritium supply -
facility as well as upgrade and phaseout of the existing
tritium recycling facility. With the exception of the
APT, the SRS infrastructure would be capable of sup- -
porting any one of the proposed tritium supply tech-
nologies withont major modifications to the existing
infrastructure. A comparison of site infrastructure and
facilities resource needs for tritium supply and
phaseout of the existing trititum recycling facilities.is,
presented in table 4.6.3.2-1 . The upgraded recycling
facilities would require only a slight change of
resource requirements above those of the current
recycling facilities included in the No Action baseline.
Therefore, the upgraded tritium recycling facilities -
operational data is not included separately in table
4.6.3.2-1, but is included in No Action.

No Action. The missions discussed in section 3.3.6
would continue under No Action. As shown in table .
4.6.3.2-1, the site infrastructare would continrze to ade--
quately support the future missions to include tritium
recycling. The shutdown of the F- and H-Canyons by
2005 would further reduce infrastructure needs.

Tritium Supply and Recycling Upgrade. The modifi-
cation to the infrastructure at SRS to support the
various tritium supply technologies are summarized
in table 4.6.3.2-1. Adeqguate electrical energy is
available from the subregional power grid to accom-
modate each of the tritium supply technologies (table
4.6.3.2-2). The alternatives would require between

0.35 and 5.27 percent of the Virginia-Carolina

§ubreg1'on power pool capacity margin, and between
0.13 and .85 percent of the Southeastern Electric

Reliability Council regional power pool capacity
margin. For all technologies, the existing SRS trans-
mission lines and facilities would need to be upgraded
for the increased and redistributed electrical load.

Construction of approximately 6 miles of additional
primary and secondary access roads and 6 miles of
railroad right-of-way would be required for the HWR,
MHTGR, and ALWR. The APT would require an
additional 3 miles of access road. Interconnection
requirements are not expected to change appreciably
when specific-site adaptations are completed. }
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The Unconsolidated Tritium Recycling Upgrade
described in section 3.4.3.2 is designed to meet DOE
Order 5480.28, “Natural Phenomena Hazard Mitiga-
tion,” affects five buildings and is the one evaluated
in this PEIS. These upgrades would basically
involve the addition of wall bracing and cross
bracing to beams, strengthening some exterior walls
and reinforcing building frames.

Tritium Recycling Phaseout. Tritium recycling oper-
ations are currently performed in the H-Area in
existing buildings. If SRS is selected as the site fora
new tritium supply, tritium recycling would coatinue
at SRS in upgraded facilities. However, if another
site is selected to receive a new tritium supply with a
collocated recycling facility, the tritium recycling
functions at SRS would be phased out. As shown in
table 4.6.3.2—1, this phaseout would have minimal
impact on the site infrastructure.

Less Than Baseline Operations. In the event that
only the steady state component of the baseline
tritium requirement is required, the impacts on the
site infrastructure would change for some technolo-
gies. There would be no appreciable change for the
HWR, MHTGR, and ALWR technoiogies. The
Phased APT would reduce electrical consumption by
approximately 30 percent but the fuel, onsite trans-
portation infrastructure, and power line requirements
would not change.

Multipurpose Reactor. The MHTGR or ALWR mul-
tipurpose reactor option described in section 4.8.3
could be sited at SRS. The site infrastructure impacts
would vary depending on the technology.

The MHTGR multipurpose reactor option would
require construction of the Pit Disassembly/Conver-
sion Facility described in section 4.8.3.1 along with
three additional MHTGR reactor modules. Fabrica-
tion of the plutonium-oxide fuel could be accom-
plished in the fuel fabrication facility already

lincluded in the tritium supply MHTGR design.

Operation of this facility along with the six module
MHTGR multipurpose reactor would increase the
total site electrical requirement by about
273,000 MW per year (26 percent) and the total site

1 fuel requirement by about 651,000 GPY (2 percent)

over that for operation of the three module tritium

supply MHTGR:
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TABLE 4.6.3.2-2.—Impacts on the Subregional Electrical Power Pool from Tritium Supply
Technologies at Savannah River Site

Peak Power Capacity Ammual Energy Total Electricity
Reguired Margin Required Production
Tritium Supply Technology {MWe) {percent) {(MWh) {percent)
Heavy Water Reactor 0.49 370,000 .14
Modular High Temperature Gas-Cooled Reactor 0.35 260,000 0.10
Large Advanced Light Water Reactor 0.92 700,000 0.27
Small Advanced Light Water Reactor 0.50 380,000 0.14
Full Accelerator Production of Tritium 527 3,740,000 1.37
Phased Accelerator Production of Tritium 340 2,400,000 0.88

Source: DOE 1995d; DOE 19%3e; DOE 1995f; NERC 1993a; SNL 1995a; SR DOE 1995a.

The ALWR multipurpose reactor option would
require construction of the Pit Disassembly/Conver-
sion/Mixed-Oxide Fuel Fabrication Facility
described in section 4.8.3.1. Operation of this facility
along with the ALWR multipurpose reactor would
increase the total site electrical requirement by about
20,000 MWh per year (less than 2 percent) and the
total site fuel requirement by about 830,000 GPY
(2 percent) over that for operation of the tritinm
supply ALWR.

Accelerator Production of Tritium Power Plant. A
dedicated gas-fired power plant at SRS to provide the
necessary power for the APT could be constructed
(see section 4.8.2.2). This would decrease the annual
amount of electricity required to be purchased from
commercial sources by up to 3,740,000 MWh per
year for the Full APT and 2,400,000 MWh for the
Phased APT. Although SRS now has no natural gas
supply, a pipeline could be installed within existing
rights-of-way. This gas plant would require
54,200 million ft> per year of natural gas to provide
the Full APT requirement of 3,740,000 MWh per
year and 34,800 million ft> per year of natural gas to
provide the Phased APT requirement of
2,400,000 MWh per year.

Potential Mitigation Measures. The siting of a new
tritium supply would not require infrastructure
enhancements in most common support areas to
mitigate environmental impacts. Siting of new roads,
railroad spurs, and utility infrastructure could follow
existing rights-of-way to minimize impacts to natural
resources. Where new rights-of-way would need to
be constructed, alignments should consider existing
sensitive habitat (e.g., wetlands, streams, and vegeta-
tion) to minimize the potential for impacting these
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resources. As a potential mitigation measure, a con-
solidated tritium recycling upgrade which entails the
relocation of all tritium processing and handling
functions from Building 232-H to buildings 233-H
and 234-H could be done. This would be in addition
to the unconsolidated upgrade modifications except
for Building 232-H. This upgrade would allow
Building 232-H to be closed. While this consolida-
tion would slightly increase construction resource
requirements, it would result in decreases in some
operational resources, manpower requirements, and
tritium emissions and waste.

4.6.3.3 Air Quality and Acoustics

Construction and operation of a tritium supply tech-
nology and the upgrade of recycling facilities at SRS
would generate criteria and toxic/hazardous pollut-
ants that have the potential to exceed Federal and
state ambient air quality standards and guidelines. To
determine the air quality impacts, criteria and
toxic/hazardous concentrations from each technol-
ogy have been compared with Federal and state
standards and guidelines. Impacts for radiological
airborne emissions are discussed in section 4.6.3.9.

In general, all of the proposed technologies would
emit the same types of air pollutants during construc-
tion. Emissions would typically not exceed Federal,
state, or local air quality regulations or guidelines,
except that PM, concentrations may be close to or
exceed the 24-hour standard during peak construc-
tion periods, which is not uncommon for large con-
struction projects.

Duaring operation, impacts from each of the trittum
supply technologies with respect to the concentrations
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of criteria and toxic/hazardous air pollutants are
predicted to be in compliance with Federal, state, and
local air quality regulations or guidelines. The estimated
pollutant concentrations presented in table 4.6.3.3-1 for
each of the tritium supply technologies and upgrade of
recycling facilities indicate little difference between
technologies with respect to impacts to air quality.

The Prevention of Significant Deterioration regula-
tions, which are designed to protect ambient air
quality in attainment areas, apply to new sources and
major modifications to existing sources. Based on
the emission rates presented in appendix table
B.1.4-5, Prevention of Significant Deterioration
permits may be required for each of the proposed
tritium supply technologies at SRS. This may require
“offsets,” reductions of existing emissions, to perimnit
any additional or new emission source.

Noise emissions during either construction or
operation are expected to be low. Air quality and
acoustic impacts for each technology are described
separately. Supporting data for the air quality and
acoustics analysis, including modeling results, are
presented in appendix B.

Air Quality

An analysis was conducted of the potential air quality
impacts of emissions from each of the trittum supply
technologies. The air quality modeling analysis used
the Industrial Source Complex Short-Term model
recommended by EPA. The resulting air quality con-
centrations were then evaluated against local, state,
air quality regulations, and NAAQS (40 CEFR 50;.
Potential exceedance of Prevention of Significant
Deterioration (40 CFR 52.21) increments for PM g,
S0, or NO,ywas also determined.

No Action. No Action utilizes estimated air emissions
data from operations in the year 2010 assurning con-
tinuation of site missions as described in section
3.3.5. These data reflect conservative estimates of
criteria and toxic/hazardous emissions. The emission
rates for the criteria and toxic/hazardous pollutants
for No Action are presented in appendix table
B.1.4-5. Table 4.6.3.3~1 presents the No Action con-
centrations. Pollutant concentrations are in compli-
ance with all air quality regulations and guidelines. It
is conservatively assumed that PM;q concentrations
are equal to TSP concentrations. The air quality in

2010 is expected to improve in comparison to the
baseline air quality presented in section 4.6.2.3.

Tritium Supply and Recycling Upgrade. Alternatives
for SRS consist of the four candidate technologies:
HWR, MHTGR, ALWR, and APT, combined with
upgraded recycling facilities. Air pollutants would
be emitted during construction of the tritium supply
technologies. The principal sources of such
emissions during construction include the following:

* Fugitive dust from land clearing, site
preparation, excavation, wind erosion of
exposed ground surfaces, and operation
of a concrete batch plant.

¢ Exhaust from, and road dust raised by,
construction equipment, vehicles deliver-
ing construction material, and vehicles
carrying construction workers.

PM; 4 concentrations are expected to be close to or
exceed the 24-hour ambient standard during the peak
construction peried. Exceedances would be expected
to occur during dry and windy conditions. Appropriate
control measures would be followed, such as watering
to reduce emissions. With the exception of PM, it is
expected that concentrations of all other pollutants at
the SRS boundary would remain within applicable
Federal and state ambient air quality standards.

Alr pollutant emission sources associated with the
operation of each of the technologies include all or
part of the following:

 Increased operation of existing boilers to
generate additional steam for space heating.

¢ Operation of diese] generators and periodic
testing of emergency diesel generators.

+ Exhaust from, and road dust raised by,
vehicles delivering supplies and bringing
employees to work.

Appendix table B.1.4-5 presents emissions from
each of the proposed tritium supply technologies.
There are no gaseous releases associated with the
APT, although emissions are associated with
operation of the tritium supply facility and with
upgraded tritium recycling facilities (SNL 1995a),
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Emissions from the Large ALWR were used to
determine pollutant concentrations since these
represent the maximum emission rates from either
the Large or Small ALWR. Concentrations from
operation of the tritium supply and upgraded
recycling facilities at SRS are presented in table
4.6.3.3-1. Pollutant concentrations, combined with
No Action concentrations, are in compliance with all
applicable Federal and state standards.

Pollutant emissions resulting from the operation of
trittum supply technologies alone (HWR, MHTGR,
ALWR, and APT) consist of criteria pollutants from
the operation of boilers and diesel generators and
toxic/hazardous pollutant emissions from facility
processes. Criteria pollutant emissions from the
MHTGR are the highest among the other tritium
supply technologies and would increase existing total
site criteria pollutant emissions by less than 5 percent
above No Action emissions. Concentrations of
criteria and toxic/hazardous pollutants, added to No
Action concentrations, are in compliance with
Federal and state standards.

Less Than Baseline Operations. Air emissions from
the HWR would be reduced slightly when operated at
reduced capacity. However, the reduction would be
negligible since most emissions are attributed to
support equipment and facilities that are not related
to the reactor operating level. The MHTGR or
ALWR would have no change in air emission since it
would continue to operate at the same level as the
baseline requirement to maintain power levels for
steam or electrical production, The Phased APT con-
struction and operation emissions and impacts would
be the same as the Full APT.

Accelerator Production of Tritium Power Plant.
Operation of a 500 to 600 MWe natural gas electric
generating facility (section 4.8.2.2) would generate a
substantial amount of emissions consisting of sulfur
dioxide, particulate matter, nitrogen oxides, carbon
monoxide, and volatile organic compounds.

These emissions wonld be controlled using the best
available control technology to minimize impacts
and comply with the NAAQS and state mandated
emission standards. Estimated emissions are based
upon emission factors for a large controlled gas
turbine (EPA 1995a; SPS 1995a). Table B.1.3.1-3
presents the emission factors and resulting annual
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emission rates for a 600 MWe natural gas-fired
turbine power plant.

For a natural gas-fired power plant located at SRS,
the increase in carbon monoxide emissions with
respect to the 2010 No Action emissions at SRS
would be approximately 16 percent (75 tons per
year); for nitrogen oxides the increase would be
approximately 10 percent (314 tons per year); for
particulate matter the increase would be approxi-
mately 34 percent (179 fons per year); for sulfur
dioxide the increase would be less than 1 percent
{5 tons per year). In addition, the gas turbine gener-
ating facility would generate 215 tons per year of
volatile organic compounds, 126 tons per year of
methane, 58 tons per year of ammonia, 29 tons per
year of nonmethane hydrocarbons, and 24 tons per
year of formaldehyde.

Any power plant facility constructed to meet the
power needs of the APT would be required to meet
the Federal NAAQS and state mandated regulations
for toxic/hazardous pollutants. Appropriate pollution
control equipment would be incorporated into the
design of that facility to meet these standards.

Phaseout Tritium Recycling. Phaseout of the tritium
recycling facilities at SRS will reduce the criteria and
toxic/hazardous pollutant emissions. The concentra-
tions of pollutants resulting from this phaseout result
in a net reduction of criteria and toxic/hazardous
pollutant concentrations with respect to the No
Action pollutant concentrations. The concentrations
of criteria and toxic/hazardous air pollutants resulting
from the phaseout of the tritium recycling facilities
are in compliance with all applicable standards,

Potential Mitigation Measures. Potential mitigation
measures during construction include: watering to
reduce dust emissions; applying non-toxic soil stabi-
lizers to all inactive construction areas, cover, water,
or apply non-toxic soil binders to exposed piles
(i.e., gravel, sand, and dirt); suspend all excavation
and grading operation when wind speeds warrant;
pave construction roads that have a traffic volume of
more than 50 daily trips by construction equipment;
use electricity from power poles rather than
temporary gasoline and diesel power generators.
Potential mitigation measures during operation
include incorporating additional HEPA filters to
reduce particulate emissions from processing facili-
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ties; substituting cleaning solvents which are less
toxic for those which present health hazards or exceed
the applicable standards; and switching from coal or
fuel oil to natural gas to reduce criteria pollutants,

Acoustics

The location of the tritium supply technologies
relative to the site boundary and sensitive receptors
was examined to determine the contribution to noise
levels at these locations and the potential for onsite
and offsite impacts.

No Action. Continuation of operation at SRS would
not appreciably change traffic noise and onsite oper-
ational noise from current levels (section 4.6.2.3).
Sources of nontraffic noise associated with operation
are located at sufficient distances from offsite noise
sensitive receptors that the contribution to offsite
noise levels would.continue to be small.

Tritium Supply and Recycling Upgrade. Noise
sources during construction may include heavy con-
struction equipment and increased traffic. Increased
traffic would occur onsite and along offsite major
transportation routes used to bring construction
material and workers to the site.

Most nontraffic noise sources associated with
operation of any of the tritium supply technologies
and recycling upgrade would be located at sufficient
distance from offsite areas that the contribution to
offsite noise levels would continue to be small. Due
to the size of SRS, noise emissions from construction
and operation activities would not be expected to
cause annoyance to the public.

Noise impacts associated with increased traffic on
access routes, would be considered in tiered NEPA
documents. Some nontraffic noise sources associ-
ated with construction and operation of the tritium
supply technologies and recycling upgrade may be
located close enough to offsite noise receptors that
they could experience some increase in noise levels.

Less Than Baseline Operations. Baseline noise
impacts would not change due to reactors operating
at reduced tritium capacity or the construction and
operations of a Phased APT.

Potential Mitigation Measures. Potential measures
to minimize noise impacts on workers include the use
of standard silencing packages on construction
equipment and providing workers in noisy environ-
ments with appropriate hearing protection devices
meeting OSHA standards. As required, noise levels
would be measured in worker areas, and a hearing
protection program would be conducted.

4.6.3.4 Water Resources

Environmental impacts associated with the construc-
tion and operation of each of the proposed tritium
supply technologies at SRS would affect surface
water and groundwater resources. The proposed site
for the tritium supply facility would be outside the
100-year floodplain; however, information on the
location of the 500-year floodplain at SRS is
currently unavailable. Groundwater will be used for
construction and operation of the tritium facilities.
The water withdrawals from groundwater wonld not
adversely impact regional groundwater levels. No
wastewater would be discharged directly to ground-
water; therefore, groundwater quality will not be
affected. Any construction-related impacts would be
mitigated by standard erosion control practices.

Surface water from the Savannah River would be
used for cooling system makeup. The greatest
possible demand would not exceed 3 percent of the
river’s minimum flow. During operation of the
tritium supply and upgraded recycling facilities,
treated wastewater would be discharged to nearby
streams. Cooling system blowdown from the tritium
supply facility would aiso be discharged directly to a
nearby stream, All discharges would be monitored to
comply with NPDES permit limits. During opera-
tion, stormwater runoff would be collected and
treated, if necessary, before discharge to natural
drainage channels.

Table 4.6.3.4-1 presents existing surface water and
groundwater resources and the potential impact of
the proposed tritium supply technologies and
operation of the existing upgraded recycling facili-
ties. Resource requirements shown in this table
represent the total requirements at the site, including
No Action.

4411




N VN 1> > (4 £ I [4 0 asn Jaempunold paroafoxd yo usdreg
SemeIpym

YN VYN > > > 1 > > 0 woy Moy ur AFueyd JEadIag
(XD

$per- St £CI'E EST'E 961°¢ 9€T'E 9LT'E v61'e oP1'E Susuroambar 19empunolsd [eoL,
(XOW)

VN 9t C 0902 £€0°1T 066'9C - 0S€'SE 018°'¢C €69'CC 0v8'6l Juswarnbor xerem sovpns feIo),
10101 Uy (Isempunold wox)

chel- ST L L 0s 06 0t 8y papapauy (XDOW) suonesado Aypioey 15MO
: 18101 Ut (I9jeA DORLINS WIOLY)

VN o9¢ £94 €61°1 0sT'L 01¢'¢T 0L6'¢ 768'S pepupul (ZOW) dooyews wsks uroo)

a5} puv KRpqUIILAY 4210

: (0107) wonexdp

VN VN sax oK §9K s9%, oK, 0K VN parnbar juiad SHAIN

VN VN 10> o> 1 (4 1 I VN MOl WIEANS U 3FUYD U3DISY
(A0

VN £0°0 €0 €0 el &L 9El o1 VN SI91e SOBLINS 0] 93IRYDSID INUMBISBA,

&pon} sap
(XD 9F1°C) osn ropempunold

VN VN > > > I 1> 1> 0 pooaford ur aseardul JUIIAJ
(AOW)

¥N 1'0 124 8% 1218 991°¢ 6LI'E 1218 L91°E ori‘e HuSUIDNNDAI FoyeMmpunoi3 Telo),

punoIn) punoIn) punoiny punoIn punoicy punoro punoiIn punoiny punocicy 901008 I9IBM

as(} pup KPIGUIIAY 42104

(5007) vonORsUO)
modseyy  opeasdn JIV LAV ATV ATV LHOIHW  dMH  UHPVON J03BOIPUY 3XINOSRY PPV
dmpixey Bupisey  paseyy nng e 98163 _

wngur  wWnpag,

sadoouyday, Aiddng wmnixy,

Tritium Supply and Recycling

Final PEIS

[z 30 1 28eJ] 271 L2473 YDUUDADS ID
Bunakaay pun sardorouyoay Kddng wnprLy woLf SuPINSayy SoN05Y 191944 01 S2SUMY) IWHPUNOI— T € 9"p ATAVL




Affected Environment

and Environmental Impacts at SRS

‘£RE66T SUS “BS661 AOA US L5661 “INS BS661 HOA JS661 O ‘25661 O ‘PS66T HOQ 20Inog
-porrad uonannszes oy woydnonp Ao Supse| ‘Aretodume) oq 0 pAIapISUND are S)oedwry BOTINXSUO.) SHON

TOTEMBISEM - MM ‘o1quargdde jou - i 910N
12a£ £ep-0f7 ® UG Paseq pAaR[noED

St OBIRYISIP UAOPMO]Q [EAUIY "$/c1J 8°S JO AOY) NI §,yourelg S[IULINO0T WO PHEILD ST 93 1e0)51p UMOPMOIQ VIO MO URARS Uf 93UED W14 *suim Jo ponad 1op104s B
10] 1872018 YORUI 3] PINOM DIRT DRTRYISID A3 ‘YONS S "Kep SY) JO 25IN0D 21 JAAO AISTONTAUCS Ueth Jothes ‘porsad Moy-T € 1940 A2p ¥ 93UC N300 03 PROAAXI ST UMOPMOIY |,
LOW 1€ PUOCTHPPE te 53reqostp pmos opeaddn Sunpodoar wnnLyy, "UONdY ON SPRIDUT Jajem d0BEMS ) SeEmIosIp Jotemalsem sardorousn Aiddns wnnuy, 4
“§/)J 89E°G JO MO WINGIIUTUL §,J94T] YEUUPAES OF) WOI} PAIR[MIOED S| S[ZMBIPIHIM LIOY AO] UIEANS Ul afueyd 10aasad |

"(XOW $1) dpeadda uidAoar umnprn pue ‘(paseyq pue [[ag J0] A0 £)

LAV pue ‘(frews 10§ XOW 05 pue o812 305 AOW 06) YMTV ‘(XOW 0£) YDLIHIA ‘(ADI 81) AMH 1I# (XD 9p1'c) soiempunold 10y pue {(XOW 9¢) eperddn

Suyjokodr wnnn pue (pasend J0) XOW €9/, PUe [Ing J0F XOW £61°1) LA ‘(llews 10§ X0 051"L pue 9317 30} XOW 015CT) YA TY ‘(XOW 0L6'E) OLHW '(XOW ¢58'S) YMH
Afopouydsy £1ddns winnia yoed 103 10 thitm (XD OFR'61) I01es 20e1Ins 10§ siuswannbar wonoy oN 3uippe £q palejnofeo are $YS e slwawannbar rem 0y, ,

“§/c) §°5 JO MO WNUHUTUY $,JOURIEL S{IELING,Y W0y ST ATIGUOSIP INEMIISEA WOL MO[J WEINS UT OFUBYD U]
(AOW 10) epeiddn Furpo4oax wanm pue “(poseyd pue [ng 107 AOW £'9) LAV ‘(RS 103 XOW 07 prre 28177 10 €'€€) SMTV "(AOW 8'L1) YHIHIW

“(ADI £'12) dMH AFojouyast Liddns wnnin yoes Joj 1o mis (XD 9p1°€) Siuswannbar uonoy N Smppe £q PAIeInofes e §YS 1 siudwannba rolem IO ,

"woNoY ON Spafour 10U op sperdda SuroAoar wIRNL) 10§ SiuswIannbar KNSy 4

*SI0YRISUAS SUIQITY WIEH]S JO HOTIEZI[IM APNIIUT YANTY PUB MO LHIA 10F stuowrannbor Jates uonesdo ,

Te2k-00s 120A-00C  Teah-gDpS Jeeke0S 1eRf-Q0S RoA-(0S JeRA-00S  JBRA-00S
sox sax $ax. L) § sax L) § sax 39X VN paninbar yuawssasse ueidpooy
UrepaOn) WIENSOUM)  UMEMAIU()  UIBHOOU[)  URNSOU[]  URMSdU[)  UEMEOU[)  Urenadsu() VN ure[dpoo] Tea4-(0S UT SUOTIOR [BITILID
ON ON ON oN ON oN oN oN YN urejdpooy Fead-00T Ul UORSY
urg(dpooly
VN VN saX sax S8k sax SK Sax $ax, pammbax juned SHAIN
VN VN (Al 81 S0T £6F L1y 891 VN MOl weans ur 23ueYd JUa0Iy
, Mt {aow
VN VN 99'0 I LTI 8'ST L9 96 PIpNoU[  SI3JeM SOELINS 03 2TXRYDSTP UMOPMOLE
(A% VYN L4 14 L4 L [4 € ¥ MOl Ureons uf 93ueYd U]
(O gsiorem
0 1€ 6¢ 6< 201 [A4} 78 001 €78 20BYINS 03 STILYISIP IOTEMIISEAL
Aon) 4210\
Joased aﬁmmmb IV JdV cAMTV  LIMTV LUDIHW  HMH WPV ON J0)ENPU] IIN0SRY PRIV
Suipisey”  Bupky  paseqd g Hews adaey
wnnLy, gy,

saidotounyoa], A[ddng winpiay,

[Z 30 7 988 ] 2118 J2A1Y YDUUDADS IV

Supakosy pup sa18ojouyaay Kddng wnply, woLf Sumsay Sa04n052) 131044 03 SIBUDYY) RUNOT— [-'€ 9y TTAVL,

4-413




Tritium Supply and Recycling
Final PEIS

Surface Water

No Action. Under No Action, no additional impacts
to surface water resources are anticipated beyond the
effects of existing and future activities, which are
independent of and unaffected by the proposed
action. A description of the activities that would
continue at SRS is provided in section 3.3.6. Because
of termination of the K-Reactor and the F- and
H-Canyons operations, surface water withdrawals
from the Savannah River would decrease to less than
2 percent of the river’s minimurn flow. As a result of
reduction in discharges to site streams, water quality
should improve and impaired streams should recover.

Trititan Supply. Due to the location of the proposed
TSS, the most likely stream to receive discharge
during construction and operation is Fourmile
Branch. During construction of any tritium supply
technologies, no surface water withdrawals would be
made. Treated sanitary wastewater released to
surface streams would not exceed approximately
2 percent of the minimum flow of Fourmile Branch,
All discharges would be monitored to comply with
NPDES permit limits and other discharge require-
ments. The primary impacts during construction
would be soil erosion of disturbed land and siltation
in surface drainage channels. To minimize soil
erosion impacts, required NPDES stormwater man-
agement and erosion control measures would be
employed. In most cases, impacts from runoff would
be temporary and manageable.

In addition to wastewater effluent, the MHTGR and
APT would require dewatering because of construc-
tion activities below the water table. The amount of
dewatering discharges would depend on hydrologic
and engineering conditions of the site. These dis-
charges could either be directed to Fourmile Branch
or Par Pond and are expected to exhibit low turbidity
and not require settling basins. However, temporary
sediment basins to remove soil particles could be built
as part of standard soil erosion and sediment control
plazs for the site, Dewatering discharges to Fourmile
Branch could cause stream bank erosion, increased
turbidity, stream bed scouring, and potential flooding.
More detailed anatyses would be conducted during
site-specific NEPA studies. Construction of an HWR
or ALWR would require much less dewatering;
therefore the impacts on Par Pond, Fourmile Branch
or the Savannah River are expected to be minor.
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Operation of the Large ALWR would require the
most cooling water, 15,510 MGY, approximately
1.2 percent of the Savannah River’s minimum flow,
and would not be expected to affect downstream
users. The water requirement for the other tritium
supply technologies would require less than
50 percent of the Large ALWR cooling water
requirement. The greatest operational treated waste-
water discharge would be $0 MGY from the Large
ALWR. Pourmile Branch near the proposed TSS is
an area of low instream flow and was determined by
an SRS study to be acceptable for sanitary water dis-
charges. The 90 MGY would comprise approxi-
mately 7 percent of the minimum flow of Fourmile
Branch and would not be expected to adversely
impact stream hydrology. All discharges would be
required to comply with NPDES permit limits.
Stormwater runoff from the main teitium supply plant
area would be collected in detention ponds, moni-
tored, and if clean, discharged to nearby streams.
Stormwater from outside the main plant area, except
those facilities that require onsite management
controls by regulation such as sanitary wastewater
treatment plants and landfill areas, would be dis-
charged to nearby steams.

In addition to {reated wastewater, cooling system
blowdown discharges are anticipated. Cooling
system blowdown activities discharge great quanti-
ties over a short period of time. An SRS study has
examined six alternative routes for disposal of
blowdown water that included Fourmile Branch, Par
Pond, L Lake, Indian Grave Branch, and Savannah
River. The evaluation of these altematives was based
on ecology, flow impacts, capability to assimilate dis-
charge, impact on the biotic community, impact on
existing permits, cost estimnate, and feasibility. These
evaluations identified Par Pond as the option with the
least potential for environmental impact. The Large
and Small ALWR weould release 26 and 12 million
gallons, respectively, as blowdown during 1 hour
each day. All other tritium supply technologies
would discharge approximately 50 percent less than
the Large ALWR. Blowdown from the Large ALWR
would temporarily increase the minimum flow rate of
Fourmile Branch by approximately 456 percent.
These discharges would increase stream velocity,
causing scouring of stream beds, erosion of stream
channels, increased turbidity, resuspension and mobi-
lization of contaminated sediments, and potential
flooding of areas. In addition to impacts from the
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velocity of the blowdown, the temperature of the dis-
charges could also affect receiving waters. Releases
to Par Pond would reduce impacts from thermal dis-
charges. Par Pond was designed as a recirculating.
cooling reservoir for several SRS reactors. Several
precooling ponds (Ponds 2, §, and C and a canal
system) are tributaries to Par Pond. This system was
designed to handle cooling water flows approxi-
mately 30 times greater than the proposed tritium
supply technologies blowdown discharges. Cur-
rently, water is added to the system to maintain water
levels. The precooling ponds are undergoing
recovery from past thermal impacts of cooling water
discharges. Discharge of blowdown to these ponds
would not affect the flow, but some lake enrichment
and biotic changes are possible. Blowdown dis-
charges to Par Pond could reduce the amount of
makeup water, but not eliminate, the need for makeup
water from the Savannah River. The various
blowdown disposal options would be evaluated in
site-specific tiered NEPA documents, All discharges
to surface waters are subject to and required to
comply with NPDES permit requirements.

Blowdown would also contain concentrated
chemicals and diffused trittum. Depending on the
operation of the system, blowdown chemical and
tritium concentrations would range between 2.5 and
S times the river water concentrations. Previous
studies of tritium concentrations in liquid discharges
from reactors operating at higher production rates
than anticipated for the proposed facilities showed
that the concentration in the Savannah River after
dilution did not exceed the water quality standard of
20,000 pCi/1 (40 CFR 141). For the purpose of this
analysis, it is anticipated that any release of tritium
from the proposed facilities would not exceed the
water quality standard for trittum and would comply
with NPDES discharge requirements. For informa-
tion on the radiological constituents present in
cooling system blowdown and their human heaith
impacts, refer to section 4.6.3.9,

Tritium supply facilities would be located at elevations
approximately 50 feet higher than Fourmile Branch
and at a distance of approximately 1 mile at its closest
point. No tritium supply facilities would be located
within a 100-year floodplain. However, there is no
information on the location of the 500-year fioodplain
at SRS. Because the tritium supply facility may con-
stitute a critical action, an assessment of the 500-year

floodplain would be required before construction
activities were initiated. This study would be done for
site-specific assessments. However, where a potential

-exists for flooding impacts, design mitigation
measures would be considered and addressed in site-
specific tiered NEPA documents.

Less Than Baseline Operations. Baseline requirement
surface water impacts would not be reduced apprecia-
bly due to changes in reactor (HWR, MHTGR, or
ALWR) operating tritium capacities. A slight
reduction in the volume and temperature of cooling
water discharges would be expected for the HWR
because of the lower thermal output of the reactor,
The MHTGR or ALWR water requirements and dis-
charges would not change from the baseline require-
ment in order to maintain power production; therefore,
the potential impacts would remain the same.

Operation of the Phased APT would require
763 MQGY (table 4.6.3.4-1), a 3.8-percent increase
over projected No Action water use. This is approx-
imately 430 MGY less than the amount required by
the Full APT, and is 0.06 percent of the Savannah
River's minimum flow. The 59 MGY of wastewater
discharges from the Phased APT would not exceed
4.3 percent of Fourmile Branch’s minimum flow and
should not have any downstream effects. The Phased
APT will discharge 0.66 million gallons of
blowdown water during a 1-hour period every day.
This is a little over one-half of the amount of
blowdown discharge for the Full APT (1 MGD)}, and
is 12 percent of Fourmile Branch’s minimum flow.
This discharge is less than the blowdown of the other
technologies and its impacts would be less than but
similar to those of other technologies. All other
requirements of the Phased APT are identical to those
of the Full APT.

Multipurpose Reactor. For the multipurpose
MHTGR, a Pit Disassembly/Conversion Facility
would be constructed and operated to support the
reactors. During construction, the multipurpose
MHTGR and the Pit Disassembly/Conversion
Facility would require approximately 24.33 MGY,
which would be a 37 percent increase over the
surface water requirements for the MHTGR tritium
supply facility, and 0.01 percent of the Savannah
River’s minimum flow. Water use during operation
of the MHTGR multipurpose reactor {7,200 MGY)
and the Pit Disassembly/Conversion Facility
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{10 MGY) would total 7,210 MGY and would be a
78 percent increase over the surface water use for the
MHTGR tritium supply facility, and is 3.5 percent of
the Savanpah River’s average flow.

During construction, approximately 20.5 MGY of
wastewater would be generated and during opera-
tions approximately 67.8 MGY. The wastewater
would be treated prior to being released to NPDES
permitted outfalls. These amounts represent an
increase of 51 and 128 percent, respectively, over the
discharges generated by the MHTGR tritium supply
facility and are 0.01 and 0.03 percent of the Savannah
River’s average flow.

Water requirements during construction and
operation of an ALWR multipurpose reactor would
be the same as‘previously discussed for an ALWR
tritium supply facility. However, as discussed in
section 4.8.3, a Pit Disassembly/Conversion/Mixed-
Oxide Fuel Fabrication Facility would have to be
constructed and operated in conjunction with an
ALWR muitipurpose reactor. During construction
(0.5 MGY) and operation (10 MGY) of a Pit Disas-
sembly Conversion/Mixed-Oxide Fuel Fabrication
Facility, surface water use would increase 1.5 percent
and less than one percent, respectively, over the con-
struction and operation surface water use at the
ALWR tritium supply facility. When combined with
the ALWR multipurpose reactor during construction
and operation, water use would represent 0.02 and
8 percent, respectively, of the Savannah River’s
minimum flow.

Approximately 30.8 MGY of wastewater would be
generated during construction and 100 MGY during
operation of a multipurpose ALWR with a Pit Disas-
sembly/Conversion/Mixed-Oxide Fuel Fabrication
Facility. These amounts represent an increase of
12 and 11 percent, respectively, over the discharges
generated by the ALWR tritium supply facility and
are 0.01 and 0.05 percent, respectively, of the
Savannah River’s minimum flow.

Accelerator Production of Tritium Power Plant. If
the APT technology is selected, a dedicated power
plant, as discussed in section 4.8.2.2 could be used to
support the technology at SRS. Water requirements
for the natural gas-fired power plant operations
would be approximately 80 MGY in addition to the
surface water requirements previously discussed for

4-416

the APT. Operation of the Full APT and the
dedicated power plant would require total site surface
water withdrawals of 21,113 MGY and would be a
6-percent increase over projected No Action water
use (19,840 MGY). This is approximately
1.7 percent of the Savannah River minimum flow,
and would not be expected to affect downstream
users and would be less than a 1-percent increase
over total site surface water requirernents of the Full
APT (21,033 MGY alone).

Demineralized backwash generated during operation
would contain dilute concentrations of trace metals
and low-to-moderate concentrations of calcinm,
sodium, and sulfate. With the appropriate wastewa-
ter treatrnent prior to discharge, no impacts to surface
water quality would be expected.

Tritium Recycling Phaseout. Phaseout of the tritium
recycling facilities would result in a negligible
decrease in withdrawals from the Savannah River.
Wastewater discharges would continue to Upper
Three Runs Creek and Fourmile Branch but, due to
the phaseout of tritium recycling, would decrease by
0.3 percent and 3.2 percent, respectively. Discharges
to Fourmile Branch would still increase stream flow
by almost 250 percent. Stream flows of this rate could
impede the stream’s ability to recover from previous
impacts or continue to erode stream banks, cause
flooding, increase turbidity, or scour stream beds.

Tritium Recycling Upgrade. The existing fritium
recycling facilities would be upgraded and would
continue to use both surface water and groundwater
to meet operational water requirements. No increase
in the discharge of effluents to onsite streams is
anticipated.

Potential Mitigation Measures. Surface water
impacts associated with construction could be
mitigated by applying standard erosion control prac-
tices. Dewatering discharges, depending upon the
amount, could be released to the Par Pond system to
avoid potential impacts to Fourmile Branch. During
operation, cooling system blowdown discharges
could be released to energy dissipating structures,
such as plunge or stilling basins. Lined conveyance
channels with additional energy dissipation features
could be designed to further reduce the velocity of
flow prior to entering the natural stream channel.
Discharges could also be directed through a series of
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detention ponds to reduce discharge velocities and
allow the water to cool. Another option for the
disposal of blowdown is to discharge to Pond 2, and
from there the flow would go to Pond 5, to Pond C,
to Par Pond, and to Lower Three Runs Creek, which
is atributary to the Savannah River. Such adischarge
would not be expected to have any thermal impacts
on Par Pond because the tritium supply cooling
systems would be designed to meet applicable South
Carolina requirements for thermal releases. During
both construction and operation periods, the new
Central Sanitary Treatment Facility at SRS could
treat wastewater from the proposed TSS. The
treatment facility would have adequate capacity; the
discharge is to Fourmile Branch.

Groundwater

No Action. Under No Action, as discussed in section
3.3.6, the existing missions at SRS would continue
with total groundwater usage of 3,146 MGY. Section
4.6.2.4 describes existing groundwater conditions at
SRS. With the shutdown of the K- and L-Reactors
and phaseout of the F- and H-Canyons operations, it
is expected that groundwater use would decrease and
groundwater quality would not be further degraded.
Table 4.6.3.4-1 shows the amount of groundwater
required for construction and operation of the
proposed tritium supply technologies and their com-
parisons with SRS’s projected groundwater usage.

Groundwater Availability and Use

Tritium Supply. Groundwater required for constrac-
tion of either an HWR (21.3 MGY), MHTGR
(17.8 MGY), ALWR (33.3 MGY for Large and
20 MGY for Small), or an APT (8.3 MGY) would
represent less than a I-percent increase over the
projected groundwater withdrawal. These amounts
are not expected to cause any drawdown impacts.

Groundwater required for operation and the percent
increase in projected water use are shown in table
4.6.3.4-1. Previous studies using numerical simula-
tions of groundwater withdrawals up to 528 MGY
from the Cretaceous aquifer indicate that aithough
simulated drawdown was as much as 6.8 feet at the
well head, drawdowns were smaller in overlying
aquifers and did not extend beyond SRS boundaries
in any aquifer, The studies concluded that withdraw-
ing this amount of water or less would not adversely

impact regional groundwater levels. Therefore, the
productivity of this aquifer is sufficient to support
construction and operation of the HWR, MHTGR,
ALWR, and APT technologies. If needed, surface
water instead of groundwater could be used for
potable water and operation of support facilities.

Less Than Baseline Operations. Baseline require-
ment groundwater impacts would not be reduced
appreciably due to changes in HWR, MHTGR, or
ALWR operating tritium capacities. All groundwater
requirements and potential impacts of the Phased
APT are identical to those of the Full APT.

Multipurpose Reactor. If an MHTGR or ALWR mul-
tipurpose reactor wete to be constructed at SRS, a Pit
Disassembly/Conversion/Mixed-Oxide Fuel Fabri-
cation Facility or a Pit Disassembly/Conversion
Facility would have to be constricted in conjunction
with the reactors. Water for both of the reactors and
support facilities would be obtained from surface
water resources with no plans to withdraw ground-
water during operations.

During construction, groundwater dewatering
effluent volume and activities might increase due to
the additional excavation required for the three added
reactor modules. Site specific analysis would be
needed to identify the extent and severity of impacts
to grourdwater resources during excavation activi-
ties.

During operations, wastewater and sanitary water
would continue to be freated before being released fo
surface waters, to minimize potential impacts to
groundwater resources.

Accelerator Production of Tritium Power Plant, I
the APT technology is selected, a dedicated power
plant, as discussed in section 4.8.2.2, could be used to
support the technology at SRS. Water requirements
for the natural gas-fired power plant operations
(approximately 80 MGY) would be obtained from
surface water resources with no plans of withdrawal
from groundwater resources.

Demineralized backwash generated during opera-
tions would contain dilute concentrations of trace
metals and low-to-moderate concentrations of
calcium, sodium, and sulfate. With the appropriate
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wastewater treatment prior to discharge, no impacts
to surface water quality would be expected.

Tritium Recycling Upgrade. As discussed in section
3.4.3.2 the existing tritium recycling facilities at SRS
would be upgraded. No new buildings would be con-
structed, rather-construction would primarily be
internal building renovations and modifications.
Therefore, there should be no additional water use or
impacts to water quality.

During operation, the upgraded tritium recycling
facilities would require approximately 51 MGY of
water. Of this, 36 MGY would be used for cooling
system makeup which is approximately 1.5 percent
over the operational water requirements withdrawn
from the Savannah River. Groundwater required for
other facility operations (15 MGY) is 0.5 percent of
the projected groundwater use. Therefore, no adverse
impacts are anticipated to available water supplies.

Tritium Recycling Phaseout. In the event a new
tritium supply and recycling facility is constructed
at a site other than SRS, the existing tritium
recycling mission would be phased out at SRS.
Phaseout of the tritium recycling facilities would
decrease water withdrawals from the groundwater
aquifers by 134.5 MGY. The reduced amount
would not adversely impact groundwater levels or
groundwater quality.

Groundwater Quality

Tritium Supply. During construction of either a
MHTGR or an APT, excavation would be required to
extend to a depth of approximately 160 feet and
50 feet, respectively. This construction would not
extend below the base of the water table aquifer. A
clay slurry trench could be used to accomplish the
subterranean construction. In this technique, a cylin-

drical trench, large in diameter and deeper than the
reactor or APT site, would be filled with a slurry of
bentonite clay and water as the trench was created.

The clay slurry would provide sufficient lateral
support to keep the trench walls from caving in while

the soil in the trench was moved from the surface to
bedrock or into a firm subterranean formation. The
clay slurry also would provide hydrostatic head to
reduce the flow of underground water into the trench.
Once excavation was complete, concrete would be
pumped through a pipe to the bottom of the trench,
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and the trench would be filled from the bottom up as
the excess was recovered. The earthen walls of the

trench would serve as forms for the concrete. The
water table drawdown resulting from dewatering the
construction area could possibly induce horizontal
fiow of the contaminated groundwater (located less
than one-half mile away), toward the excavated area
from the SRS facilities surrounding the site.
However, the concrete wall around the excavated
area would prevent this flow, During excavation
activities, groundwater would be monitored to avoid
contaminated water from entering the construction
area. Because the dewatering of the water table
aquifer would create an upward gradient between
aquifers, any potentially contaminated water in the
excavated area would not likely migrate into the

underlying aquifers. Therefore, the dewatering
process would have little effect upon any designated

CERCLA areas at SRS. During the CERCLA
process, if it is found that groundwater contaminatio=n

s spreading, a pump and treat system would be
indicated and would be initiated regardless of the
tritivm supply project.

During construction and operation of any of the
tritium supply technologies, there are no plans for
direct discharge to groundwater (also see surface
water section 4.6.3.4). As a result, impacts to
groundwater quality at SRS are not expected.

Any potential salt coming from the tritium supply
cooling tower would have originated from the
Savannah River. Because the salt is concentrated in
a wet cooling tower, it may damage vegetation in a
small area near the facility. At SRS there is adequate
rainwater and groundwater flow such that any salt
concentrations from the cooling tower would be
flushed into the groundwater and diluted. The
groundwater and surface water systems are
connected such that the salt originating from the
Savannah River and reaching the groundwater will
return to the river and the total amount of salt in the
ecological system would remain the same.

Less Than Baseline Operations. Impacts to ground-
water quality from the HWR, MHTGR, or ALWR
would be the same as the baseline tritium require-
ment. Potential groundwater quality impacts of a
Phased APT would be the same as described above
for the Full APT.
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Tritium Recycling Upgrade. During construction and
operation, there would be no direct wastewater
discharge to groundwater. All wastewater effluent
would be treated onsite and discharged to surface
waters through NPDES-permitted outfalls (also see
discussion on surface water). As a result, minimal
impacts are anticipated to groundwater quality.

Tritium Recycling Phaseout. Phaseout of the tritium
recycling facilities would reduce wastewater
discharge into surface waters. Therefore, no impact
to groundwater quality is anticipated,

Potential Mitigation Measures. Impacts from con-
struction and dewatering activities may require
mitigation, Mitigation measures which could be
implemented during construction of either a
MHTGR or an APT include continuous groundwater
monitoring in the construction area during and after
construction, and use of recharge wells to minimize
the amount of groundwater from contaminated areas
reaching the excavated area. During operation, the
use of surface water instead of groundwater for
potable water and operation of support facilities
should be maximized.

4.6.3.5 Geology and Soils

Construction of tritium supply facilities at SRS
would have no impact on geological resources.
Hazards posed by geological conditions to construc-
tion and operation of a tritium supply facility at SRS
are minor. Construction would disturb up to a few
hundred surface acres of soil depending on the
tritium technology. Control measures would be used
to minimize soil erosion. Impacts would depend on
the specific soil units in the disturbed area, the extent
of land disturbing activity, and the amount of soil dis-
turbed. Potential changes to geology and soils asso-
ciated with the construction and operation of a
tritium supply technology, tritium extraction facility,
and upgrade of existing recycling facilities are
discussed below. |

No Action. Under No Action, DOE would continue
existing and planned activities at SRS, The
K-Reactor would remain in cold standby with no
provision for restart, and the F- and H-Canyons oper-
ations would eventually be shut down. These facili-
ties would remain in place until turned over to
environmental management for disposition. Any

impacts to geology and soils from environmental
management actions would be independent of and
unaffected by the proposed action.

Tritium Supply. No potential project impacts to
geologic conditions were identified. Design of the
facilities would ensure compatibility with existing
geologic conditions.

There are no known capable fauits within the bound-
aries of SRS. There is little chance for ground
rupture as a result of an earthquake, Ground shaking
is more likely. Intensities as high as VII on the
madified Mercalli scale are possible but infrequent
and are not likely at SRS during the life of the
proposed project. Ground shaking could affect the
integrity of poorly designed or nonreinforced
existing structures but would not affect newly
designed facilities. Based on the seismic history of
the area, a low seismic risk exists at SRS but this
should not preclude safe construction and operation
of the tritium supply facilities. In addition, all facili-
ties would be designed for earthquake-generated
ground acceleration in accordance with DOE Order
5480.28 and accompanying safety guides.

Volcanic activity is not a factor anywhere in the
region and is extremely unlikely to impact the
project. It is also highly unlikely that Jandslides,
sinkhole development, or other nontectonic
movements would affect project activities. Slopes
and underlying foundation materials are stable.

Properties and conditions of soils underlying the
proposed TSS have no limitations on construction,
Soils would be impacted during construction and
operation of the tritium facilities. The amount of
acreage that would be potentially disturbed is shown
in table 4.6.3.1-1.

The soil disturbance from construction of new facil-
ities couid be as much as 360 acres for a MHTGR.
Disturbance would ocecur at building, parking, and
construction laydown areas, destroying the soil
profile, and leading to a possible temporary increase
in erosion as a result of stormwater runoff and wind
action. Soil losses would depend on frequency of
storms; wind velocities; size and location of the
facilities with respect to drainage and wind patterns;
slopes, shape, and area of the tracts of ground dis-
turbed; and, particularly during the construction
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period, the duration of time the soil is bare. Con-
struction of both the MHTGR and the APT would
also necessitate deep excavations to accommodate
reactor modules and an accelerator tunnel, respec-
tively (sections 3.4.2.2 and 3.4.2.4). A considerable
volume of soil would be removed as a result of
excavations. Most of the material removed would
be sand or shale fragments derived from bedrock
and could be stockpiled for use as fill. Some of this
material could be used to cover the accelerator
tunnel of the APT. Site-specific NEPA studies
would evaluate in detail impacts to geology and
soils at SRS resulting from deep excavations
required for the MHTGR and the APT and would
identify appropriate mitigation measures.

Net soil disturbance during operations would be less than
for construction, because areas temporarily used for
laydown would be restored. Although erosion from
stormwater runoff and wind action could occur occasion-
ally during operations, they are anticipated to be minimal,

Appropriate erosion and sediment control measures
would be used to minimize soil loss. Wind erosion is
likely to occur on an intermittent basis, depending on
the wind velocities, the amount of soil exposed, and
the effectiveness of control measures.

Less Than Baseline Operations. Under the less than
baseline operations, geology and soil impacts would
not change for the HWR, MHTGR, or ALWR technol-
ogies. Disturbed acreage for the Phased APT would
be the same as the baseline tritium requirement for the
Full APT; therefore, impacts would be the same.

Tritium Recycling Upgrade. The upgrade of tritium
recycling facilities at SRS would not disturb any soil
because no new construction would be required. The
construction laydown area in the immediate vicinity
of upgrade buildings would be temporarily disturbed.
The upgrade would not affect existing geologic con-
ditions and should not preclude safe construction and
operation of the upgraded facilities.

Tritium Recycling Phaseout. In the event a new
tritium supply facility is located at a site other than
SRS, the existing trittum recycling mission would
be phased out at SRS. The existing tritinm
recycling facilities would remain in place following
phaseout; therefore, no onsite impacts to geology or
soils are anticipated.

Multipurpose Reactor. The multipurpose MHTGR
would disturb an additional 270 acres of land to
accommodate the construction of three additional
reactor modules and a Pit Disassembly/Conversion
Facility. The additional land area disturbances
would result in the destruction of the soil profile and
potential temporary increase in erosion as a result of
stormwater runoff and wind action. The three addi-
tional reactor modules would also double the exca-
vation requirements over that for the tritium supply
MHTGR. The excavated soil would substantially
increase the volume of soil needing storage and/or
disposal. Impacts on ground water resources from
the excavation are not expected to change substan-
tially from that expected from three reactor
modules. Groundwater flow direction may be influ-
enced in the immediate construction area from the
extent of the excavation. However, appropriate
engineering measures are available to minimize
potential groundwater infiltration into the excava-
tion and groundwater impacts.

Construction impacts for the multipurpose ALWR
would be the same as those described for the tritium
supply ALWR. Additional soil impacts would be
expected from the construction of the Pit Disassem-
bly/Conversion/Mixed-Oxide Fuel Fabrication
Facility needed to support the muiltipurpose ALWR.
Approximately 129 acres would be disturbed for the
new facility, destroying the soil profile and leading
to a possible temporary increase in erosion as a
result of storrmwater runoff and wind action. Soil
losses would depend on frequency of storms; wind
velocity; location of the facility with respect to
drainage and wind pattern; slope, shape, and area of
the tracts of ground disturbed; and the duration of
time the soil is bare.

Soil impacts during operation are expected to be
minimal. Appropriate erosion and sediment control
measures would be used to minimize any long-term
soil losses.

Potential Mitigation Measures. Mitigation measures
would be required to control erosion of soil, espe-
cially during construction. Potential mitigation
measures include accepted standard practices for
erosion, sediment, and dust control such as silt
fences, sediment traps, runoff diversion dikes, drain-
ageways, sedimentation ponds, establishment of
ground cover and windbreaks, grading of slopes, and
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construction of berms or other controls appropriate to
the site. Standard control for wind erosion, such as
wetting the surface, could be done on a day-to-day
basis. Exposing only small areas for limited periods
of time, as necessary, would also reduce erosional
effects. After the construction period, long-term
control measures could include grading, revegeta-
tion, or landscaping.

4.6.3.6 Biotic Resources

Construction and operation of a tritium supply tech-
nology and upgrade of existing recycling facilities
at SRS would affect biotic resources. Impacts
reseiting from the construction of the HWR,
MHTGR, ALWR, or Full APT to meet the baseline
tritium requirement would occur only at the
beginning of the project lifecycle.

The less than baseline tritium requirement Phased
APT could incur some additional construction-
related impacts if expansion is needed to meet
baseline tritium requirements. The potential impacts
would be minor since the expansion would occur in
the already developed main plant site. Impacts to ter-
restrial resources would result from the loss of
habitat during construction and operation.

Impacts to wetlands would be avoided to the extent
possible or mitigated in accordance with U.S. Amy
Corps of Engineers permit requirements, Water

withdrawals would cause some minor increases in
impingement and entrainment. During construction
and operation, dewatering discharge and cooling
system blowdown could impact wetlands and aquatic
ecosystems; however, with appropriate mitigation,
impacts to these resources could be reduced.

Federal-listed threatened or endangered species
potentially affected by the proposed action are the
short-nosed sturgeon and wood stork. Several special
status species could be affected because of the
destruction of plant species and less mobile animal
species during construction. Where potential conflicts
occur, mitigation measures would be developed in
consultation with the USFWS. Consultation would be
conducted during site-specific tiered NEPA document
preparation. Table 4.6.3.6-1 summarizes the potential
changes to biotic resources at SRS resulting from the
proposed action. As noted in the table, no major dif-
ferences in impacts to biotic resources exist between
the four tritium supply technologies.

The following discussion of impacts from a multipur-
pose reactor and a dedicated power plant for the APT
applies to the biotic resources at SRS as a whole.
Where potential impacts to a specific biotic resource
are notable for the tritium supply technologies, the
discussion on multipurpose reactors identifies the
potential impacts to the same resource,

TABLE 4.6,3.6-1.—Potential Impacts to Biotic Resources Resulting from Tritium Supply Technologies
and Recycling During Construction and Operation at Savannah River Site

Trittum Supply Technologies
Tritium
No Recycling
Affected Resource Indicator  Action HWR MHTGR ALWR APT Upgrade
Acres of habitat disturbed 0 260 360 350 173 0
Wetlands potentially None Yes Yes Yes Yes None
impacted
Agquatic resources None Yes Yes Yes Yes None
potentially impacted
Number of threatened and 010 2/20 2120 220 2120 0/0
endangered species
potentially affected®

® The number of threatened and endangered species are represented by two data inputs (a/b) where: a is the number of Federal-listed
threatened and endangered species, and b is the nurnber of all other special status species (i.e., Federal candidate and/or state-listed

species) that are potentially impacted,
Source: DOE 1992k; DOE 19920.
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Multipurpose Reactor. The selection of the multipuir-
pose reactor option could result in additional impacts
to biotic resources at SRS. The MHTGR Pit Disas-
sembly/Conversion Facility and the ALWR Pit Dis-
assembly/Conversion/Mixed-Oxide Fuel Fabrication
Facility would require an additional 129 acres of
land. However, it is expected that during the design
phase, land requirements for this facility would be
substantiaily reduced when integrated into the
reactor and recycling facility design. In addition to
the fuel fabrication facility, an MHTGR would
require three additional modules which would
displace about 240 acres. Thus, total land require-
ments for the MHTGR and ALWR multipurpose
reactors would be 931 and 691 acres, respectively. In
general, impacts to terrestrial resources and threat-
ened and endangered species would be similar to, but
greater than, those described for the tritium supply
and recycling facility.

Although the fuel fabrication facility would require
some additional water, construction and operation of
the MHTGR would greatly increase both water use
and discharge. Selection of the ALWR as the
multipurpose reactor would not result in an increase
in water use or wastewater discharge beyond the
increase required for the fuel fabrication facility. If
the MHTGR option is selected, impacts to wetlands
and aduatic resources would be greater than those
deseribed for construction and operation of the three
module MHTGR. Mitigation measures would be
required to lessen impacts to these resources.

For both the MHTGR and ALWR multipurpose
re&ctor options, impacts to threatened and endan-
gered species would be similar to, but greater than,
those described for the tritium supply and recycling
facility. This is the case since more land and water
would be required.

Accelerated Production of Tritium Power Plant, A
dedicated natural gas-fired power plant, similar to that
described in section 4.8.2.2, could be an option to
support an APT at SRS. This facility, which would be
constructed on the proposed TSS, would occupy 25
acres of land. Construction of the gas-fired power
plant would increase the land disturbance associated
with the APT from 375 to 400 acres. This would result
in a slight increase in impacts to biotic resources over
those described for the tritium supply and recycling
facility. Infrastructure requirernents, such as parking
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and laydown areas, would be incorporated into and
take advantage of similar requirements associated
with the APT. Rights-of-way would be sited to take
advantage of existing corridors to the maximum
extent practical. Since wet cooling towers would be
used, impacts to vegetation from salt drift are possible.

Direct and indirect impacts to wetlands resulting
from construction of a power plant would be similar
to those described for the APT. If new intake and
discharge structures are required, wetlands bordering
the affected water body could be impacted. Also, the
discharge of cooling and other wastewater could
adversely affect any wetlands in the vicinity of the
outfall. Any impacts to wetlands would require a
permit from the U.S. Army Corps of Engineers and
all discharges would be required to meet NPDES
permit and state water quality requirements.

Direct and indirect impacts resulting from construc-
tion of a natural gas-fired power plant would be similar
to those described for the APT. Construction of new
intake and discharge structures, if required, could
adversely impact aguatic resources by disturbance of
the stream bottom. Downstream impacts conld result
from sedimentation and turbidity. Such impacts
would be temporary in nature, Operational impacts
could include impingement and entrainment of aquatic
organisms. Also, if discharges represented a large pro-
portion of the stream flow of the receiving water body,
streambed scouring and subsequent increases in
turbidity and downstream sedimentation could affect
agquatic habitat, including spawning habitat. Thermal
impacts from the discharge of cooling tower
blowdown are also possible. Many of these potential
impacts could be reduced through proper design of
intake and discharge structures and by taking water
from and discharging it to larger water bodies. All
effluent discharges would be required to meet NPDES
permit and state water quality requirements.

Impacts from construction and operation of a power
plant on threatened and endangered species would be
similar to those described for the APT. Results7of
preactivity surveys associated with the APT would
also apply to the power plant. If new intake and
discharge structures are required, preactivity surveys
would also be required for these structures.
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Terrestrial Resources

No Action. Under No Action, missions described in
section 3.3.5 would continue at SRS. This would
result in no changes to current terrestrial conditions
at the site described in section 4.6.2.6.

Tritium Supply. Construction and operation of the
HWR, MHTGR, ALWR, or APT would result in the
disturbance of approximately 260 acres, 360 acres,
350 acres, or 173 acres, respectively, or less than
0.2 percent of SRS (table 4.6.3.6-1). These acreages
include areas on which permanent tritium supply
facilities would be constructed, as well as areas
revegetated following construction. Vegetation
within the proposed TSS would be lost during
land-clearing activities. The majority of the
proposed TSS consists of old fields and pine planta-
tions that are common on SRS and throughout the
region (SR DOE 1991b:4.3). Bottomland hardwoods
and wetlands would be avoided to the extent possible.

Construction of a tritium supply facility would have
some adverse effects on animal populations. Less
mobile animals, such as amphibians, reptiles, and
small mammals, within the project area would be
destroyed during land-clearing activities. Construc-
tion activities would cause larger mammals and birds
to move to similar habitat nearby. Nests of migratory
birds and young animals living within the proposed
TSS could be lost during construction. Upon com-
pletion of construction, revegetated areas would be
of minimal value to most types of wildlife because
they would be maintained as landscaped areas.

During tritium supply operation, drift from cooling
towers may cause salt deposition on surrounding land
areas and vegetation. Previous studies for a tritium
production reactor at SRS predicted that 13 acres
would receive salt deposition at a rate of 15.2 pounds
per acre per month. This is the deposition rate at
which salt stress symptoms could become evident on
sensitive plants (DOE 1992¢:5-213). Although
specific data are not available, all the potential trittum
supply technologies would use less water than the
previous design. Assuming similar parameters for
the previous and current designs, impact from salt
drift is expected to be less for the proposed tritium
supply technologies. The potential impact to natural
vegetation would be reduced because a portion of the

salt drift would fall on developed areas in the vicinity
of the cooling tower.

Activities associated with tritium supply facility
operations, such as noise and human presence, could
affect wildlife living immediately adjacent to the
facility. These disturbances may cause some species
to move from the area.

Tritium Recycling Upgrade. Upgrade of the tritiom
recycling facilities is not expected to impact terres-
trial resources since all construction activities would
take place within existing facilities.

Less Than Baseline Operations. Operation of the
HWR, MHTGR, or ALWR at reduced tritium produc-
tion capacity would have the same impacts described
above for production at baseline tritism requirements.

Construction-related impacts of the less than baseline
tritium requirement Phased APT would be similar to
those described above. Some additional
construction-related impacts could occur if expan-
sions is needed to meet baseline tritium require-
ments. The potential impacts would be minor since
the expansion activities would occur in the already
developed main plant site.

Potential Mitigation Measures. The loss of habitat
due to construction and operation of a tritium supply
facility may be mitigated by revegetating with native
species where possible. Disturbances to wildlife in
areas adjacent to new facilities could be minimized
by preventing workers from entering undisturbed
areas. It may be necessary to survey the proposed
construction site for the nests of migratory birds or
eagles prior to construction and/or avoid clearing
operations during the breeding season.

Weflands

No Action. Under No Action, the missions described
in section 3.3.5 would continue at SRS. Because
these facilities are already in place, no construction
impacts would occur. Also, normal operations are
not expected to adversely impact site wetlands., The
continued shutdown of K-, L-, and P-Reactors would
allow continued recovery of wetlands along the Steel
Creek and Pen Branch stream corridors.
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Tritiign Supply. Since the majority of the proposed TSS
is upland, the facility could be located to avoid direct
impacts to wetlands. Implementation of soil erosion
and sediment control measures would control
secondary impacts. Impacts to wetlands resulting from
the construction of intake or outfall structures would be
temporary. Any unavoidable displacement of wetlands
would be made in accordance with the U.S. Army
Corps of Engineers permit requirements.

Construction wastewater discharge to Fourmile
Branch would be minimal (section 4.6.3.4) and would
not be expected to affect wetlands associated with the
stream. However, without mitigation, de-watering
discharge from an MHTGR or APT could result in
adverse effects to Fourmile Branch and the Savannah
River swamp. Stream bank scouring could cause a loss
of vegetation bordering Fourmile Branch and could
result in sediment build up in the Savannah River
swamp. This could in turn cause swamp forest vegeta-
tion to be replaced by scrub/shrub or emergent vegeta-
tion. If dewatering discharge is directed to Par Pond,
these impacts would be avoided. The controlled
release of water from Par Pond would preclude impacts
to wetlands associated with Lower Three Runs Creek.

Cooling system blowdown would be directed to either
Fourmile Branch or Par Pond. Intermittent discharges
of large volumes of water from cooling system
blowdown to Fourmile Branch could adversely
impact wetlands bordering the stream and the
Savannah River swamp. Sediment build up in the
Savannah River swamp resulting from streambed
scouring could result in swamp forest vegetation
being replaced by scrub/shrub or emergent vegeta-
tion. Also, erosion of stream banks could result in the
loss of wetland vegetation. Thermal impacts to
wetlands were not predicted for a previous larger
tritium reactor planned for SRS (DOE 1992¢:5-215);
thus, such impacts are not expected for the proposed
tritium supply technologies. All discharges would be
required to comply with NPDES permit requirements.

As an alternative to discharging blowdown water
from Fourmile Branch, water from cooling tower
blowdown could be discharged to Par Pond via pre-
cooling ponds (i.e., Pond 2, Pond 3, and Pond C).
Makeup water currently is pumped into Par Pond
from the Savannah River to maintain its level and the
proper rate of flow in Lower Three Runs Creek
(DOE 1992¢:4-119). If blowdown water from a
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tritium supply facility is sent to Par Pond, no impacts
to wetlands would be anticipated since there would be
no change in the level of Par Pond or the flow rate of
Lower Three Runs Creek. Under this discharge alter-
native, sanitary wastewater would be discharged to
Fourmile Branch. Due to the small volume of dis-
charge, impacts to wetlands would not be expected.
All discharges would be through NPDES-permitted
outfalls. Impacts are not expected from salt deposi-
tion because the tritium supply facility could be sited
away from wetlands and potential impacts would be
limited to a relatively small area.

Tritium Recycling Upgrade. Upgrading the tritium
recycling facilities would have no effect on wetlands
because all construction activities would take place
within existing facilities. Normal operation of the
upgraded facilities wounld not impact site wetlands since
liquid efflzents would not be released to site streams.

Less Than Baseline Operations. Operation of the
HWR, MHTGR, or ALWR at reduced tritium produc-
tion capacity would have the same wetland impacts
described above for the baseline tritium production
requirernent. However, operation of the HWR at
reduced capacity would potentially reduce slightly the
volume and temperature of cooling water discharges.
The MHTGR- or ALWR-related wetland impacts
would not change from the baseline tritium produc-
tion requirement consequences since the reactor
would operate at the same level to maintain power
levels for steam or electrical production. Construction
and operation of a Phased APT would have similar
wetlands impacts as described for the Full APT.

Potential Mitigation Measures. Construction impacts
to wetlands could be avoided by siting facilities in areas
away from wetland habitat, and implementing effective
soil erosion and sediment control measures. The use of
detention ponds would reduce the impact of discharges
to wetlands associated with Fourmile Branch. Any
unavoidable impacts would be mitigated according to
DOE policy set forth in 10 CFR 1022 and in accor-
dance with U.S. Army Corps of Engineers require-
ments. All effluent discharges to wetlands would be
regulated through the provisions of an NPDES permit.

Aquatic Resources

No Action. Under No Action, the missions described
in section 3.3.5 would continue at SRS. This would
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result in no change to current aquatic conditions at the
site. However, the continued shutdown of K-, L-, and
P-Reactors would allow continued recovery of aquatic
habitat along Steel Creek and Pen Branch corridor and
areduction in entrainment and impingement impacts.

Tritium Supply. Stormwater runoff during construc-
tion of an HWR, MHTGR, ALWR, or APT at SRS
could cause temporary water quality changes in
Fourmile Branch, Pen Branch, and in Carolina bays.
Increased turbidity could impact some fish spawning
and feeding habitats. Fish populations would probably
move to less disturbed areas of the stream and recolo-
nize disturbed areas shortly after construction is
complete and water quality improves. Construction of
intake and discharge facilities would result in the
temporary loss of habitat in the affected water bodies.

During construction, wastewater would be discharged
to Fourmile Branch. These discharges would be
minimal (section 4.6.3.4) and would not be expected to
affect aquatic resources. Dewatering discharge from
an MHTGR or APT could, without mitigation, result
in increases in stream flow. Impacts to aquatic
resources could result from streambed scouring, sedi-
mentation and flocding, and could include changes in
existing plant and animal communities. Directing
dewatering discharge to Par Pond would preclude
impacts to Fourmile Branch. Because Par Pond
currently receives makeup water in order to maintain
its present level, the addition of dewatering discharge
would not impact the pond and, in fact, would lessen
the makeup water requirements. The rate at which
water is released from Par Pond to Lower Three Runs
Creek would not change and therefore not affect the
aquatic resources in the stream.

Operation of the HWR, MHTGR, ALWR, or APT
would withdraw water from the Savannah River. The
volume of water withdrawn represents a small per-
centage of the average flow of the river and would not
affect its flow (section 4.6.3.4). However, an increase
in entrainment and impingement of fish could occur.
Based on previous studies for a large tritium produc-
tion reactor at SRS (DOE 1992¢:5-218) and monitor-
ing of past SRS operations (WSRC 1989e:4-506), fish
populations should not be adversely affected by
entrainment losses from operation of a new tritium
supply facility. Similarly, impingement losses should
not adversely impact fish populations. Studies have
shown that SRS operations have a low rate of impinge-

ment relative to power plants operating in the south-
eastern United States (DOE 1992e:5-218; WSRC
1989¢:4-506). Impact to anadromous fish (e.g., striped
bass and several species of shad) due to entrainment
and impingement, would also be relatively low and
would not adversely affect their populations. In com-
pliance with the Anadromous Fish Conservation Act,
populations of anadromous fish species on or near SRS
would be sustained and their movement uncbstructed
by project construction and operation.

During operation, nonhazardous wastewater would be
discharged to Fourmile Branch. Flow increases are
not expected to adversely impact stream hydrology
(section 4.6.3.4). Discharge of water from cooling
system blowdown from an HWR, MHTGR, ALWR,
or APT would be directed to either Fourmile Branch
or Par Pond. Without mitigation, intermittent dis-
charges of large volumes of water from blowdowns
would greatly increase the flow rate of Fourmile
Branch (section 4.6.3.4), causing flooding and stream
bed scouring. These discharges could alter the aquatic
ecosystem by displacing existing plant and animal
communities. Previous studies for a large tritium pro-
duction reactor indicated that water temperatures of
discharges were expected to be within the thermal
tolerance limits of native warm water fish species.
The temperature of water from blowdown discharges
were also expected to be within normal water temper-
atures for each season and were not expected to alter
the distribution or abundance of aquatic organisms in
receiving waters. However, the temperature of
blowdows: water discharged to Fourmile Branch was
predicted to exceed the maximum temperature differ-
ential of 2.8 °C between effluent and receiving stream
during the cooler months of the year. Such an exceed-
ance would require 2 Section 316(a) demonstration of
a balanced biotic community (DOE 1992e:5-219).

Discharge of blowdown to Par Pond would have no
adverse flow impacts since the reservoir currently
receives makeup water at rates greater than the
predicted discharge rate for potential tritium supply
technologies. In fact, projected discharges could
reduce the need for makeup water for Par Pond.
Thermal impacts to Par Pond would not be expected
since discharged water would pass through a series of
precooling ponds designed to meet the State of South
Carolina requirements for thermal releases to Class B
waters; however, the recovery of the precooling ponds
from past thermal discharges would be affected.
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Regardless of the location of the outfall, all discharges
would be required to meet NPDES requirements,

Tritium Recycling Upgrade. Upgrading the tritium
recycling facility would have no impact on aquatic
resources because all construction activities would
take place within existing structures. Normal
operation of the upgraded facility would not impact
aquatic resources because liquid effluents would not
be relegated to site streams.

Less Than Baseline Operations. Operation of the
HWR, MHTGR, or ALWR at reduced tritium pro-
duction capacity would have similar impacts to
aquatic resources as desctibed above for the baseline
tritium production requirement. However, operation
of the HWR at reduced capacity would potentially
reduce the volume and temperature of cooling water
discharges and may result in less aquatic resource
impacts. The MHTGR or ALWR related aquatic
resource impacts would not change from the baseline
tritium production requirements consequences since
the reactor would operate at the same level to
maintain power levels for steam or electrical produc-
tion. Construction and operation of a Phased APT
would have similar aqguatic resource impacts as
described for the Full APT.

Potential Mitigation Measures. Impacts to aquatic
resources could be mitigated by implementing a soil
erosion and sediment control plan to reduce turbidity,
and through the use of discharge detention ponds,
avoid large increases in the rate of stream flow.
Intake strmctures could be designed and operated to
reduce intake flow rates, thereby reducing impinge-
ment and entrainment losses.

Threatened and Endangered Species

No Action. Under No Action, the missions described
in section 3.3.5 would continue, with no change in
impacts to threaténed and endangered species at SRS.

Tritium Supply Facility. Special status species that
wotld potentially be impacted by the construction of
a tritium supply facility include the awned
meadow-beauty (Federal candidate, Category 2},
green-fringed orchid, eastern tiger salamander (state,
species of concern), Florida false loosestrife,
beak-rush, star-nosed mole, and Cooper’s hawk
(state, undetermined). If present, individuals of each
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of these species could be destroyed, except the
Cooper’s hawk which could be temporarily displaced
during construction. A pre-activity survey would be
required prior to construction to determine the occur-
rences of these and other special status species
including the Federal-listed smooth purple cone-
flower (sec table 4.6.2.6-1).

Impacts to special status species during facility oper-
ations would be minimal. The short-nosed sturgeon
(Federal, endangered) has been observed in the
Savannah River where cooling water would be with-
drawn. Sturgeon eggs tend to sink and are strongly
adhesive and gelatinous, which limits their down-
stream transport and dispersal through the water
column. Thus, sturgeon eggs do not have a high
entrainment risk. The preference of sturgeon larva
for benthic habitat and the ability of juvenile and
adult sturgeon to attain swimming speeds above the
water intake velocity demonstrate the unlikelihood of
impingement losses of this species
(DOE 1992¢:5-222). Cooling system blowdown dis-
charged to Fourmile Branch could cause an increase
in stream depth which could disrupt the foraging
activities of the wood stork (Federal, endangered).

Tritium Recycling Upgrade. Upgrading the tritium
recycling facilities would not impact threatened and
endangered species since all construction activities
would take place within existing structures. Normal
operation of the upgraded facilities would not
adversely effect threatened and endangered species.

Less Than Baseline Operations. Operation of the
HWR, MHTGR, or ALWR at reduced tritium produe-
tion capacity would be expected to result in similar
impacts to threatened, endangered, or sensitive species
as described for the baseline tritinm production require-
ment. Construction and operation of a Phased APT
also would have similar impacts on the Federal-listed,
Federal candidate, and state-listed species discussed
above for the baseline tritium production requirement.

Potential Mitigation Measures. Disturbance of threat-
ened, endangered, and special status species would be
avoided where possible. Land clearing could be
scheduled to avoid the nesting season of protected bird
species. Where appropriate, a habitat restoration or
propagation program could be attempted for plants
when their disturbance is unavoidable. Potential
impacts to the foraging activities of the wood stork
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could be mitigated by the use of detention ponds to
control the cooling system blowdown discharge flow
rate and avoid drastic stream depth increases. An alter-
native measure would be to direct cooling system
blowdown water to Par Pond.

A biological assessment describing the impacts to
Federal-listed species resulting from the proposed
development of a tritium supply technology at SRS
was previously submitted to the USFWS for evalua-
tion. Further consultation with the USFWS would be
required if SRS is selected as the location for the
tritium supply facility and, if necessary, a detailed
plan to mitigate impacts to Federal-listed threatened
and endangered species at SRS would be developed.
Currently, no critical habitat has been designated for
threatened and endangered species at SRS.

4.6.3.7 Cultural and Paleontological Resources

Cultural and paleontological resources may be
affected directly through ground disturbance during
construction, building modifications, visual intrusion
of the project to the historic setting or environmental
context, visual and audio intrusions to Native
American resources, reduced access to traditional use
areas, and unauthorized artifact collecting and vandal-
ism. Intensive cultural resources surveys and site
evaluations have not been conducted for the majority
of the proposed TSS. Site-specific surveys and eval-
uations would be conducted in conjunction with tiered
NEPA document. Although the location and acreage
for the proposed tritium supply facilities will vary,
their potential effects on cultural and paleontological
resources are based primarily on the amount of
ground disturbance; therefore, the facilities with the
greatest ground disturbance will have the greatest
potential effect on cultural and paleontological
resources, Three NRHP-eligible historic sites and
some important Native American resources may be
affected by the proposed action. Effects to prehistoric
and paleontological resources will be negligible.

Multipurpose Reactor. Total land requirements for
the MEHTGR and ALWR multipurpose reactors would
be 931 and 691 acres, respectively. NRHP-eligible
prehistoric and historic sites, Native American
resources, and paleontological resources may occur
within these acreages and may be affected by the con-
struction of a multipurpose reactor. Paleontological
resources are limited at SRS to common assemblages

with relatively low research potential; therefore,
impacts are expected to be limited. In general,
impacts to prehistoric and historic resources and
Native American resources would be similar to, but
potentially greater than, those described for the
tritium supply and recycling facility.

Prehistoric and Historic Resources

No Action. Under No Action, DOE would continue
existing and planned missions at SRS. Any impacts
to prehistoric and historic resources from these
missions would be independent of and unaffected by
the proposed action,

Tritium Supply. Land disturbance for the proposed
tritium supply facilities (section 3.4) would range
from 360 acres for the MHTGR to 173 acres for the
smallest facility (APT) (section 4.6.3.1). Acreages for
the HWR and ALWR would be 260 and 350, respec-
tively. Three NRHP-eligible historic sites occur
within the acreage that would be disturbed during con-
struction. No NRHP-eligible prehistoric sites occur.
Any project-related effects to NRHP-eligible
resources will be addressed in tiered NEPA documen-
tation. Because operation of facilities does not involve
additional ground disturbance or increased activity,
prehistoric or historic sites would not be affected.

Less Than Baseline Operations. No change in
impacts to prehistoric and historic resources wounld
be expected from operating the HWR at reduced
capacity. Impacts for the MHTGR or ALWR would
also not change from that described for the baseline
requirement because the MHTGR or ALWR would
not be a reduced size or operate at reduced capacity.

Construction and operation of the Phased APT would
not change the expected impacts from the baseline
tritium requirement since the disturbed area would be
the same.

Tritium Recycling Upgrade. Because the upgrade of
tritium recycling facilities does not involve ground
disturbance, increased activity, or external building
modifications, prehistoric and historic sites would
not be affected.

Tritium Recycling Phaseout. In the event that a

tritium supply technology and new recycling facility
is constructed at a site other than SRS, the existing

4-427




Tritium Supply and Recycling
Final PEIS

tritium recycling mission would be phased out at SRS.
The existing tritium facilities would remain in place
following phaseout; therefore, no onsite impacts to
prehistoric or historic resources are expected.

Potential Mitigation Measures. If NRHP-¢ligible sites
cannot be avoided through project design or siting, then
the potential exists for an adverse effect. A Program-
matic Memorandum of Agreement exists between the
DOE, the South Carolina SHPO, and the Advisory
Council on Historic Preservation for implementing the
Archaeological Resources Management Plan. The plan
describes intensive inventory and evaluation studies,
data recovery plans, site treatments, and monitoring
programs to be conducted if NRHP-eligible resources
would be adversely affected. Mitigation measures for
specific NRHP-eligible sites would be identified during
preparation of tiered NEPA documents.

Native American Resources

No Action. Under No Action, DOE would continug
existing and planned missions at SRS. Any impacts
to Native American resources from these missions
would be independent of and unaffected by the
proposed action.

Tritium Supply. Some Native American resources may
occur within the acreages to be distusbed during con-
struction of the tritium supply facilities. These Native
American resources could include villages, traditional
plant gathering areas, cemeteries, and burials.
Operation of facilities may create audio or visual intru-
sions on Native American sacred sites in the vicinity or
reduce access to traditional use areas. Specific
concerns about the presence, type, and locations of
Native American resources would be identified
through consultation with the potentially affected
Native American tribes, and any project-related effects
would be addressed in tiered NEPA documents.

Less Than Baseline Operations. Impacts to Native
American resources would not change due to less
than baseline operation of the HWR, MHTGR, or
ALWR. Construction and operation of a Phased APT
would have similar impacts on Native American
resources as those described for the baseline tritium
requirement Full APT.

Tritium Recycling Upgrade. Because the upgrade of
tritium recycling facilities does not involve ground
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disturbance or increased activity, Native American
resources would not be affected.

Tritium Recycling Phaseout. Because phaseout of
tritium recycling capabilities does not involve ground
disturbance or increased activity, Native American
resources would not be affected.

Potential Mitigation Measures. If Native American
resources cannot be avoided through project design
and siting, then acceptable mitigation measures to
fessen the effect on these resources would be deter-
mined in consultation with potentially affected
Native Indian groups. In accordance with the Native
American Graves Protection and Repatriation Act
and the American Indian Religious Freedom Act,
such mitigations may include, but not be limited to,
appropriate relocation of human remains, planting
vegetation screens to reduce visual and noise intru-
sions, increasing access to traditional use areas
during operation, or transplanting or harvesting
important Native American plant resources.

Paleontological Resources

No Action. Under No Action, DOE would continue
existing and planned missions at SRS. Any impacts
to paleontological resources from these missions
would be independent of and unaffected by the
proposed action.

Tritium Supply. Fossiliferous geological formations
with surface exposures occur within areas designated
for the proposed tritium supply facilities. All known
paleontological materials consist of relatively
common and widespread invertebrate fossils, and
these assemblages have relatively low research poten-
tial. Consequently, while there may be effects on pale-
ontological resources, impacts would be considered
negligible for all the proposed tritium supply technol-
ogies at SRS.

Less than Baseline Operations. No change in impact
to paleontological resources would be expected due to
reduced operstion of the HWR, MHTGR, or ALWR.
Construction of a Phased APT would have the same
impact on paleontological resources as the Full APT.

Tritium Recycling Upgrade. Because the upgrade of
tritium recycling facilities does not involve ground
disturbance or increased activity, paleontological
resources would not be affected.
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Tritium Recycling Phaseout. Because phaseout of
tritium recycling facilities does not involve ground
disturbance or increased activity, paleontological
resources would not be affected.

Potential Mitigation Measures. Because impacts to
paleontological resources would by negligible, no
mitigation measures are necessary.
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4.6.3.8 Sociceconomics

Locating any of the tritium supply technologies and
upgrading the existing recycling facilities at SRS
would affect socioeconomics in the region. Section
3.2 provides descriptions for No Action, the tritium
supply technologies with the tritium recycling facili-
ties upgrade, and the phaseout of the tritium
recycling mission. Each of these actions would
create changes in some of the communities in both
the ROI and the regional economic area.

If tritium supply technology is located with the
recycling facility at SRS, the in-migrating population
could increase the demand for housing units. Addi-
tionally, there would be an associated increased
burden on community infrastructure and subsequent
effects on the public finances of local governments in
the ROI. The increase of population could also
burden transportation routes in the ROL

Phaseout of the tritium recycling mission at SRS
would also adversely affect the ROI through out-
migration, housing vacancies, and unemployment.
There would be a reduction in the demand for
community services and infrastructure, but there
would also be reductions in tax revenues.

During the construction period, the greater changes in
sociceconomic characteristics would result from the

ALWR and APT._ During operation, the HWR,
MHTGR, and ALWR would exhibit similar charac-
teristics. The APT would result in the smallest
changes during operation. None of these tritium
supply technologies would increase population, the
need for additional housing, or local government
spending in the ROI beyond 3 percent over No Action
during peak construction or operation. Although the
greatest percent increases in employment, population
and housing, and public finance during construction
and operation occur in the peak years of 2005 and
2010, respectively, the annual average increases in the
ROI over the construgtion period (2001 to 2005) are
between 1 percent and 2 percent and less than
1 percent during operation (2010 to 2050). Between
peak construction (2005) and full operation (2010},
average annual growth varies from decreases of
1 percent to increases of 1 percent.

The effects of locating any of the tritium supply tech-
nologies and upgrading existing recycling facilities at
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SRS are summarized in section 4.6.3. The following
sections describe the effects that locating one of these
technologies or phasing out the tritium recycling
mission would have on the local region’s economy
and employment, population, housing, public
finances, and local transportation.

Employment and Local Economy

Changes in employment and levels of economic
activity in the 26-county regional economic area
from the proposed siting of tritium supply technol-
ogies and tritium recycling facilities upgrade or
phaseout of the tritium recycling mission at SRS are
described in this section. Although specialized per-
sonnel, materials, and services required for con-
struction and operation would be imported from
outside the area, a significant portion of these
requirements would be available in this regional
economic area. Figures 4.6.3.8-1 through 4.6.3.8-3
present the potential changes in employment and
local economy that would occur with all of the tech-
nologies and recycling facilities upgrade and tritium
recycling phaseout.

No Action. Under No Action, employment at SRS
decreased to approximately 20,300 persons in 1994,
This is a decrease of about 2,000 persons from the
1990 employment. SRS employment is projected to
total almost 16,900 persons in 2010 and remain at
this level through 2020. Historical and future
employment projections at SRS are presented in
appendix table D.2.1-1. The total SRS payroll was
approximately $1.23 billion in 1994 and is projected
to total $1.09 billion in 2010.

Total employment in the regional ecoromic area is
projected to grow less than 1 percent annually
between 2001 and 2005, reaching approximately
559,900 persons, and to decrease by less than
1 percent annually between 2010 and 2020, reaching
564,500 persons. The unemployment rate in the
regional economic area is expected to remain at
4.8 percent between 2001 and 2020. Per capita
income is projected to increase from $18,300 to
$21,000 during this 20-year period. No Action
estimates are presented in appendix table D.3-73.

Tritium Supply and Tritium Recycling Upgrade. Con-
struction activities would begin between 2001 and
2003 and would be completed between 2007 and
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2008. Upgrade of the tritium recycling facilities is
expected to be completed between 2004 and 2007.
Phasing in of employment for the operation of the
tritium supply and the upgraded recycling facilities
would begin in 2007 or 2009, peak at full employment
by 2010, and continue at this level into the future.

Locating any of the tritium supply technologies and
upgrading the tritium recycling facilities at SRS
would create new jobs (direct) at the site. Additional
indirect job opportunities, such as community support
services, would also be created in the regional
economic area as a result of these new jobs. The total
new jobs (direct and indirect) created would reduce
unemployment and increase income in the economic
region surrounding SRS during both the construction
and operation periods of the proposed action.

Construction. Siting a tritiurn supply technology and
upgrading the tritinm recycling facilities at SRS
would require a total of approximately 6,470 to
12,700 worker-years of activity over a 5- to 9-year
construction period. This construction-related
employment would indirectly create other jobs in the
regional economic area and total employment would
grow at an annual average rate of 1 percent, until the
peak year of 2005. Between peak construction
(2005) and full operation (2010), average annual
growth in employment would increase by much less
than 1 percent for all of the tritium supply technolo-
gies and recycling facilities upgrade. Figure
4.6.3.8-1 gives the estimates of total project-related
jobs (direct and indirect) that would be created
during peak construction {year 2005} for each of the
tritium supply technologies with the tritium recycling
facilities upgrade,

As employment opportunities would increase in the
regional econormic area due to the proposed action,
the unemployment rate would be reduced from the
No Action estimate of 4.8 percent. Figure 4.6.3.8-2
presents a comparison of unemployment rates for the
different tritium supply technologies and recycling
facilities upgrade during peak construction in 2005.
During the project’s peak construction phase, the
unemployment rate would range from a high of 4 to
3.9 percent, depending upon the tritium supply tech-
nology selected.

Income in the regional economic area would also
increase, particularly during peak construction as

shown in figure 4.6.3.8-2. Per capita income is
expected to increase slightly at an annual average of
about I percent until the peak year of construction,
2005. Between 2005 and 2010, annual average
growth in per capita income is also expected to
increase by 1 percent for all of the tritium supply
technologies. In comparison, under No Action, per
capita income is expected to increase 1 percent

annually during both periods.

Operation. Siting a tritium supply technology would
help offset the employment and income losses at SRS
from the approximately 2,000 jobs lost between 1990
and 1994. The upgrade of tritium recycling would
not create any additional facilities jobs at SRS.
Employment for operation would begin phasing in as
construction nears completion and the construction-
related employment begins phasing out, It is
expected that full operation employment would peak
in 2010 and continue at this level into the future.
Figure 4.6.3.8-1 gives the total project-related jobs
projections (direct and indirect) for each of the
tritium supply technologies with the upgrade of the
trittum recycling facilities for the year 2010. Annual
average growth in total employment would be flat
between 2010 and 2020, similar to the No Action
annual average growth rate.

Creation of additional job opportunities would also
reduce the unemployment rate below that projected
for No Action. Figure 4.6.3.8-2 presents the differ-
ences in unemployment rates during the first year of
full operation employment (2010) for each of the
tritium supply technologies with the upgraded tritium
recycling facilities. From 2010 to 2020, unemploy-
ment would be reduced from the No Action projec-
tion of 4.8 percent to between 4.6 and 4.5 percent,
depending upon the technology selected for the
proposed action,

Income would also increase slightly in the regional
economic area as a result of the proposed action. Per
capita income differences for tritium supply technol-
ogies with the upgraded tritium recycling facilities
for the year 2010 are given in figure 4.6.3.8-2. Per
capita income annual average increases would be
about 1 percent between 2010 to 2020 for any of the
tritiun supply technologies located with the
recycling facilities upgrade at SRS. The No Action
projected annual average increase during the same
period would also be approximately 1 percent.
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Note: For No Action, total empleyment is 574,700 jobs. The percent increase in total employment during censtruction
and operation was calculated by dividing the total project-related jobs by the total employment for No Action, The
upgeade of tritium recycling facilities would not contribute to the total project-related employment.

Source: Appendix table D.3-74.

FIGURE 4.6.3.8-1.—Total Project-Related Employment (Direct and Indirect) and Percentage Increase
Over No Action from Tritium Supply Technologies with Recycling Upgrade
for Savannah River Site Regional Economic Area.
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FIGURE 4.6.3.8-2.~—Unemployment Rate, Per Capita Income, and Percentage Increase Over No Action
Jrom Tritium Supply Technologies and Recycling Upgrade for Savannah River Site Regional Economic
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Tritium Recycling Phaseout. Phasing out the tritium
recycling mission at SRS would result in the loss of
800 total jobs (300 direct and 500 indirect)., The
unemployment rate in the regional economic area
would increase from a No Action estimate of 4.8
percent to 4.9 percent. Also as a result of phasing out
the tritium recycling mission, per capita income in
the regional economic area would be reduced by
approximately $20. Effects on employment and
income from phasing out the tritium recycling
mission in 2010 are provided in figure 4.6.3.8-3.

Less Than Baseline Operations. Tritium supply tech-
nologies that provide Iess than the baseline tritium
operation capacities are described in section 3.1.
These options may or may not be collocated with the
tritinm recycling facilities. The options include
lowering the power in the HWR, using fewer target
rods in the MHTGR or ALWR, and the phased
approach for the APT.

Construction, The less than baseline operations case
for the HWR, MHTGR, and ALWR would have the
same construction workforce requirements as
discussed in the tritium supply and recycling
upgrade section. Therefore, employment and
economic effects in the region would be the same.

The Phased APT would require the same total
number of constriction workers as the Full APT, but
the construction period would span from 1999 to
2008 instead of from 2003 to 2007. Additionally,
peak construction would occur in 2003 instead of
2005. The effects on the regional economic area’s
employment, unemployment rate, and per capita
income as a result of constructing the Phased APT
with the tritium recycling upgrade are presented in
appendix table D.3-74. Generally, average annual
increases in employment and income are lower than
the Full APT, but these increases are over a longer
period of time. These increases are between 1 and
2 percent, the same as the No Action estimates. T

Operation. Operation workforce requirements for
the less than baseline case for the HWR, MHTGR,
ALWR, and the Phased APT would be the same as
those described in the tritium supply and recycling
upgrade section. Thus, regional employment and
economic effects would be the same.

Multipurpose Reactor. Construction activities for
the multipurpose reactor would begin in 2001 and
would be completed by 2009. Phasing in of employ-
ment for the operation of the multipurpose reactor
would begin in 2007, peak at full employment by
2010, and continue at that level into the future.
Because this option would perform three processes,
it would result in greater changes in employment and
local economy characteristics than any of the four
tritium supply technologies.

Construction. Siting the mulitipurpose reactor and
upgrading tritium recycling at SRS would require
18,240 worker-years of activity over a 9-year period.
Employment characteristics, unemployment rates,
and per capita income characteristics during con-
struction of the multipurpose reactor and tritium
recycling upgrade are presented in appendix table
D.3-74A. From the first year of construction to the
peak year (2005), average annual increases in
employment and per capita income would be
2 percent. Between 2005 and 2010, employment
growth would be flat and per capita income would
increase on an annual average of 1 percent. The
unemployment rate during peak construction for this
option would be 3.9 percent.

Operation. Operation employment for the multi-
purpose reactor would begin phasing in toward the
end of the construction period and reach full employ-
ment in 2010. Full employment is expected to be
maintained for the life of the facility. Employment
characteristics, unemployment rates, and per capita
income characteristics during operation of the multi-
purpose reactor and tritium recycling upgrade are
presented in appendix table D.3-74A. During
operation annual employment growth would be flat
and annual average growth in per capita income
would be less than 1 percent. The unemployment
rate for the multipurpose reactor with the recycling
upgrade would be 4.2 percent.

Accelerator Production of Tritium Power Plant.
Construction activities for the APT power plant
would begin in 2003 and would be completed by
2007. Phasing in of employment for the operation of
the APT power plant would begin in 2007, peak at
full employment by 2010, and continue at that level
into the future. This option is similar to the APT with
an addition of a gas power plant. The changes in
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FIGURE 4.6.3.8-3.—Tvtal Employment, Unemployment Rate, and Per Capita Income for No Action and
Tritium Recycling Phaseout for Savannah River Site Regional Econontic Area, 2010,
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employment and local economy would be similar,
but greater than those resulting from the APT.

Construction. Siting this option with an upgraded
recycling facility at SRS would require
6,700 worker-years of activity over a 5-year period.
Employment characteristics, unemployment rates,
and per capita income characteristics during con-
struction of this option are presented in appendix
table D.3-74A. From the first year of construction to
the peak year (2005), average annual increases in
employment and per capita income would be
1 percent. Between 2005 and 2010, employment and
per capita income would increase on an annual
average of 1 percent. The unemployment rate during
peak construction for this option with or without a
recycling facility would be 3.8 percent.

Operation. Operation employment for the APT
power plant would begin phasing in toward the end
of the construction period and reach full employment
in 2010. Full employment is expected to be main-
tained for the life of the facility. Employment char-
acteristics, unemployment rates, and per capita
income characteristics during operation of the APT
power plant with the tritium recycling upgrade are
presented in appendix table D.3-74A. During
operation annual employment growth would be flat
and average anmual growth in per capita income
would be 1 percent. The unemployment rate for the
APT power plant with the recycling upgrade would
be 4.6 percent.

Population and Housing

Changes to ROI population and housing expected
from the proposed location of a tritium supply tech-
nology and the upgraded tritium recycling facility at
SRS are described in this section. If a tritium supply
technology is located at SRS, additional population
could be expected to in-migrate to the SRS region,
and these people would be expected to reside in cities
and counties within the ROI in the same relative pro-
portion as the existing population. Increases in pop-
ulation conld lead to a demand for additional housing
units beyond existing vacant housing available
during construction or operation phases of the
proposed action. Alternatively, the phaseout of the
tritium recycling mission could lead to population
out-migration and an increase in housing vacancies
in the ROI Figures 4.6.3.8—4 through 4.6.3.8-6
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present the changes in population and housing for the
tritium supply technologies and trittum recycling
facilities and tritium recycling phaseout.

No Action. Population and housing annual average
increases between 2001 and 2005 are projected to be
less than 1 percent. Future annual average increases
are also projected to be less than 1 percent between
2005 and 2010. Population in the ROI is estimated to
reach 454,900 in 2010 and 473,000 in 2020. Total
housing units in the ROI are estimated to reach 181,400
in 2010 and 188,400 in 2020. No Action estimates are
presented in appendix tables D.3-75 and D.3-77.

Tritium Supply and Tritium Recycling Upgrade. The
location of a tritium supply technology and
upgraded tritium recycling facility would increase
population and housing demands in the ROI slightly
(2 percent) over No Action projections during peak
construction. The effects are expected to be fewer
(much less than 1 percent) during the operation
phase of the proposed action.

Construction. Construction activities would be
phased over a 5- to 9-year period. Figure 4.6.3.8-4
illustrates that during peak construction (2005), the
ALWR and APT would create the largest population
and housing demand increases over No Action, and
the HWR and MHGTR would have the least effects.
The increase in population could require some addi-
tional housing units beyond what are currently
available in the existing housing mix. However, any
requirements for additional housing units in the ROI
would be at annual average increases of 1 percent in
the first 3 years of construction of the ALWR.
Between 2005 and 2010, population annual average
growth in the ROI would be flat. The other tritium
supply technologies would have annual average pop-
ulation and housing demand growth of less than
1 percent. Therefore, there would not be any major
effects on any of the ROI communities.

Operation. Operation of tritium supply technology
and upgraded tritium recycling facilities is expected
to reach full employment by 2010. In-migrating pop-
ulation is expected to demand housing units similar
to the existing housing mix in the ROI. Figure
4.6.3.8-5 shows that population increases and
potential demand for additional housing units over
No Action projections are almost negligible (much
less than 1 percent) in this peak year. Given that the
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operations of the proposed action would be phased in
over a 4-year period, it is expected that existing
vacancies would absorb much of this new demand
and that No Action requirements would be exceeded
by very few units. The upgrade of tritium recycling
facilities would not contribute to population growth.

Tritium Recycling Phaseout. Phasing out the tritium
recycling mission at SRS would result in the loss of
800 jobs (300 direct and 500 indirect). Annual
average growth in population and housing resulting
from the phaseout would be the same as No Action.
Effects on population and housing from this phaseout
are presented in figure 4.6.3.8-6.

Less Than Baseline Operations. Population
increases and housing demands would be the same or
lower during construction and operation of tritium
supply technologies operated at Iess than baseline
tritium requirements than the alternatives discussed
in the tritium supply and recycling upgrade section.

Construction. Population increases and housing
demands would be the same as those given in figure
4.6.3.8-4 for the HWR, MHTGR, and ALWR. The
Phased APT will increase population and housing
demand during construction to the same level as the
Fuil APT, but this will occur over a longer construc-
tion period with Iower average annual increases
{much less than 1 percent). Also, the peak construc-
tion year would be 2003 instead of 2005. The effects
of the Phased APT with the recycling upgrade on
population and housing are given in appendix tables
D.3-76 and D.3-78, respectively.

Operation. The effects on population and housing of
operating the HWR, MHTGR, ALWR and Phased
APT at less than baseline tritivm requirements would
be the same as those given in figure 4.6.3.8-5.

Multipurpose Reactor. Locating the multipurpose
reactor with an upgraded recycling facility at SRS
would not increase population and housing demands
more than 4 percent over No Action projections during
the construction peried and 1 percent during operation,

Construction. Because this option would perform
three processes, it would result in greater changes in
population and housing characteristics than any of
the four tritiim supply technologies. Changes to
population and housing characteristics resulting from

the muitipurpose reactor with the tritium recycling
upgrade are presented in appendix tables D.3-76A
and D.3-78A. Population and housing growth int the
ROI would be at an annual average rate of 1 percent
until 2005 and would be flat between 2005 and 2610.

Operation. Full employment levels for the multi-
purpose reactor would be reached by 2010. As illus-
trated in appendix tables D.3-76A and D.3-784,
potential demand for housing units would be less
than 1 percent in the first year of full employment. It
is expected that existing vacancies would absorb
most of this new demand as employment would be
phased in from 2007 through 2010.

Accelerator Production of Tritium Power Plant.
Locating the APT power plant with the recycling
facility upgrade at SRS would not increase popula-
tion and housing demands more than 2 percent over
No Action projections during the construction period
and 1 percent during operation.

Construction. This option is similar to the APT with
an addition of a gas power plant. The changes in pop-
ulation and housing demands would be similar, but
greater than those resulting from the APT. Changes
to population and housing characteristics resulting
from APT power plant with the recycling upgrade are
presented in appendix tables D.3-76A and D.3-78A.
Population and housing growth in the ROI would be
at an annual average rate of 1 percent until 2005 and
would be flat between 2005 and 2010.

Operation. Full employment levels for the accelerator
production of tritium power plant would be reached
by 2010. As illustrated in appendix tables D.3-76A
and D.3-784A, potential demand for housing units
would be less than 1 percent in the first year of full
employment. It is expected that existing vacancies
would absorb most of this new demand as employ-
ment would be phased in from 2007 through 2010.

Public Finance

Fiscal changes could occur in some ROI local juris-
dictions from the proposed action. Factors influenc-
ing these changes include residence of project-related
employees and their dependents, cost and duration of
construction, and economic conditions in the ROI
once the tritium supply and upgraded recycling facil-
ities are operational.
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FIGURE 4.6.3.8-6.—Total Population and Housing Percentage Decrease Under No Action
Jrom Tritium Recycling Phaseout for Savannak River Site Region of Influence, 2010,

Implementing the proposed action at SRS would
increase population, resulting in more revenues for
ROI local jurisdictions. Additional population
would also increase public service expenditures.

Phaseout of the tritium recycling mission could
result in a decrease in total revenues due to the out-
migration of workers and their dependents. These
revenue reductions may require the cities, counties,
and school districts in the ROl to develop alterna-
tive revenue sources or reduce expenditures.
Figures 4.6.3.8-7 through 4.6.3.8—12 present the
potential fiscal changes that would occur with the
different tritium supply technologies and the
upgraded tritium recycling facilities and with the
phaseout of the tritium recycling mission.

No Action. Appendix tables D.3-79 and D.3-80
present the 1992 public finances for ROI local
jurisdictions. Appendix tables D.3-81 through
D.3-84, present the impacts from the tritium supply
technologies and upgraded recycling facilities
compared to No Action construction and operation
for the local counties, cities, and school districts.
Between 2001 and 2005, ROI counties, cities, and
school districts are projected to increase total
revenues on an annual average of less than 1

4-440

percent. Total expenditures are also projected to
increase on an annual average of less than 1 percent
for ROI counties, cities, and school districts
between 2001 and 20035, Additionally, between
2005 and 2019, total revenues and expenditures
are expected to increase annually by less than 1
percent.

Between 2010 and 2020, projected annual average
increases in total revenues are less than 1 percent
for counties, cities, and school districts in the ROL
Total expenditures are also projected to increase on
an average by less than 1 percent or less for ROI
jurisdictions between 2010 and 2020.

Tritium Supply and Tritium Recycling Upgrade.
The proposed action at SRS would create some
fiscal benefits to local jurisdictions within the ROI.
Some local government finances would be affected
during the construction and operation phases of the
proposed action. Construction-related effects on
revenues and expenditures could span a 5- to §-year
period with the peak occurring in 2005. The effects
of the operation phase would peak in 2010 and
remain at this level throughout the life of the
proposed action.
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FIGURE 4.6.3.8-7.—County and City Total Revenues and Expenditures Percentage Decrease from
No Action for the Tritium Recycling Phaseout for Savannah River Site Region of Influence, 2010.

Construction. The public finances of counties, cities,
and school districts within the ROI would be affected
by the construction-related activities associated with
the proposed action. Initially, there would be slight
increases to some local government jurisdictions’
revenues and expenditures, which would peak in 2005
and then decline as construction neared completion.
Figures 4.6.3.8-8 and 4.6.3.8—10 present the revenue
and expenditure changes of ROI local government
jurisdictions and school districts over No Action
during peak construction for the four trittum supply
technologies with the upgraded tritium recycling
facilities. Under the No Action estimates, local gov-
ernment revenues would increase at an annual
average of 1 percent, and most local government
expenditures would increase annually by 1 percent.
Between 2005 and 2010 under these two scenarios,
revenues and expenditures would grow less than
1 percent annually. With the ALWR, revenues and
expenditures would increase between 4 percent to less
than 1 percent in the first 3 years of construction.
After the peak construction year, annual average
growth in revenues and expenditures would be flat
until 2010, With the HWR, MHTGR, and APT
revenues and expenditures would increase annually
less than 1 percent between 2002 and 2005 and then
grow annually much less than 1 percent untii 2010.

Operation. The effects of phasing in operation
together with the phasing ont of construction on ROI
local government finances would be fewer than the
effects at peak or full operation (2010). The effects
that the four tritium supply technologies and the
upgraded tritium recycling facilities would have on
county, ¢ity, and school district revenues and expen-
ditures are presented in figures 4.6.3.8-5 and
4.6.3.8-11. The upgrade of recycling facilities would
not contribute to revenue and expenditure increases.
Between 2010 and 2020, revenues are expected to
increase slightly at an average annual rate of less than
1 percent for all jurisdictions. Expenditures also
would increase to the year 2020 at an annual average
of less than 1 percent. No Action local government
revenues would also increase at an average annual
rate of less than 1 percent, and expenditures for most
RO local governments would grow annually at less
than I percent.

Tritium Recycling Phaseout. Phasing out the tritium
recycling mission at SRS would result in a decrease
in total revenues due to out-migration. The projected
decreases in total revenues from baseline conditions
are less than 1 percent for all ROI counties, cities, and
school districts. Total expenditures would also
decrease by less than 1 percent for all ROI jurisdic-
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tions. Effects on public finance from phasing out the
tritium recycling mission are provided in figures
4.63.8-7 and 4.6.3.8-12.

Less Than Baseline Operations. The fiscal benefits
that local jurisdictions would accrue from the location
of a tritium supply technology alone or ¢collocated with
recycling would be the same or less if the tritium
supply technology is operated at less than baseline
tritium requirements.

Construction. Increases in local jurisdictions’ revenues
and expenditures would be the same as those given in
figures 4.6.3.8-8 and 4.6.3.8-10 if the HWR, MHTGR,
and ALWR is built. If the Phased APT is constructed,
the effects would peak in 2003 instead of 2005, and
increases would be on an annual average lower.
Appendix tables D.3-81 through D.3-84 give the
revenue and expenditure changes as a result of con-
structing the Phased APT with the tritium recycling
npgrade for all ROI jurisdictions.

Operation. Operation of the HWR, MHTGR, ALWR,
and Phased APT at less than baseline tritium require-

ments would have the same effects on local jurisdic-
tions’ finances as those presented in figures 4.6.3.8-5
and 4.6.3.8-11.

Multipurpose Reactor. Locating the multipurpose
reactor with the tritium recycling upgrade at SRS
would create greater changes in public finance char-
acteristics than the four tritium supply technologies
because this option would perform three processes.
Public finance characteristics for the multipurpose
reactor with the upgrade are presented in appendix
tables D.3-81A through D.3-84A.

Construction. Between the first year of construction
and the peak year, 2005, revenues and expenditures
in the local jurisdictions would increase annuaily by
1 percent. Between 2005 and 2010, growth of
revenues and expenditures would generally be flat for
most jurisdictions.

Operation. From the first year of full operation,
2010, to 2020, revenues and expenditures are
generally expected to increase by less than 1 percent

for most cities, counties, and scheol districts.

02
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Note: For a complete breakdown of school district revenues and expenditures, see appendix table D.3-84,

FIGURE 4.6.3.8-12.-—School District Total Revenues and Expenditures Percentage Decrease Under No
Action from the Tritium Recycling Phaseout for Savannah River Site Region of Influence, 2010,
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Accelerator Production of Tritium Power Plant.
Locating the APT power plant with the tritium
recycling upgrade at SRS would create similar, but
greater changes in public finance characteristics than
the APT tritium supply technology. Public finance
characteristics for the APT power plant with the
upgrade are presented in appendix tables D.3-81a
through D.3 84A.

Construction. Between the first year of construction
and the peak year, 2003, revenues and expenditures
in the local jurisdictions would increase annually
between 1 and 3 percent. Between 2005 and 2010,
growth of revenues and expenditures would be fiat
for most jurisdictions.

Operation. From the first year of full operation, 2010,
to 2020, growth in revenues and expenditures is
generally expected to increase by less than 1 percent
for most cities, counties, and school districts.

Potential Mitigation Measures. Adding new
missions to SRS would create new jobs and generaily
benefit the local economy through increased eamings
in the ROI. Some mitigation measures may be
required, such as Federal aid to local school districts
where additional school age children would attend as
a result of the proposed action. These new missions
at SRS would increase population and the demand for
additional housing units. Temporary housing units
and mobile homes would help to alleviate the
demand for new housing during the construction
phase of the proposed action. Generally, construc-
tion would be phased over a 5- to 9-year period with
peak construction occurring in 2005. Phasing the
start of operation employment and training between
2005 and 2010 would reduce the annual ievel of
housing demand and smooth the peak and valley
effect that would occur between peak construction
and full operation.

Also, if the trittum recycling facilities is consolidated
instead of the unconsolidated upgrade used in this
analysis, the effects on population increase and
housing demand would be lower because of reduced
workforce requirements. If the tritium recycling
mission is phased out at SRS, and this mission is
relocated to another site, unavoidable adverse
economic consequences and out-migration of popu-
lation would occur. Housing vacancies would also

oceur as a result of out-migration. These adverse
effects could be reduced if the tritium recycling
mission is phased out over time rather than in the
single year 2010.

Although the effects of the tritium recycling mission
phaseout to the region would be small, DOE is
concerned about these workers and has developed
proposals for mitigating employment effects. DOE is
implementing a comprehensive economic adjustment
program for all DOE facilities that wonld accomplish
Congressional objectives established in the National
Defense Authorization Act of 1993 (Section 3161).

DOE’s economic adjustment initiatives aimed at mit-
igating job reductions include:

* Announce workforce changes early in
order to spread required layoffs rather
than all in one action.

* Work with the local community to help
define and obtain funding for economic
development initiatives.

* Coordinate with Federal and state
agencies to provide retraining assistance.
Eligible defense programs workers could
enter retraining programs for new jobs in
Environmental Restoration and Waste
Management.

« Continue health benefits.

* Where appropriate, DOE would offer
cash incentives to encourage eazly retire-
ments or voluntary separations.

* Establish employee and outplacement
assistance programs Complex-wide.
Employees subject to layoffs at one site
would receive preference for hiring at
other sites.

Some of the tritium recycling mission workers could
be redeployed to meet other SRS mission require-
ments or new missions such as decommissioning and
decontamination, or be transferred to another site
where the tritium recycling mission would be located.
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Local Transportation

The following is a description of the effects on local
transportation resulting from locating new missions
at SRS. Construction and operation of a tritium
supply technology and the upgraded tritium recycling
facilities are expected to increase fraffic volume and
fiow on site access routes.

No Action. Under No Action, the worker population
at SRS would not increase. Therefore, any increases
in traffic would not be the result of DOE-related
activities at SRS. Access to the nearest interstate
highway is 30 miles via 2-lane roads that pass
through congested and populated areas. Other
nearby interstate highways are 50 miles via predom-
inantly 2-lane roads that pass through rural areas and
smal towns. The ROI would rarely be affected by
winter weather conditions that would restrict access
to the site. Traffic conditions on site access roads
would remain as described in section 4.6.2.8.

Tritium Supply and Tritium Recycling Upgrade.
Locating any of the tritiurn supply technologies with
the upgraded tritium recycling facilities at SRS would
result in increases, depending on the technology, of
worker population at the site. Traffic conditions on
site access roads leading to and from SRS would
worsen due to increased traffic volume and flow rates.
The primary access route to SRS is State Route 125.
This route would carry the greatest increase in traffic
from site development. Currently, this route and
secondary branches leading to the various internal
areas of SRS are congested during peak travel time.
Locating the MHTGR or ALWR at SRS would have
the greatest effect of the tritium supply technologies
on traffic volume and flow (Huber 1950).

Tritium Recycling Phaseout. Phaseout of the tritium
recycling mission would decrease worker population
enough to change traffic conditions on site access
roads leading to and from SRS, but this decrease
would help reduce traffic volume and flow and
improve traffic conditions only slightly.

Less Than Baseline Operations. The effects on
traffic volume and flow would be the same whether or
not the HWR, MHTGR, or ALWR were operated at
baseline or less than baseline tritium requirements.
Construction of the Phased APT would increase
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traffic volume and flow during the construction phase
but less than that for the Full APT.

Potential Mitigation Measures. Mitigation of traffic
conditions may be necessary due to the proposed
action at SRS. Mitigation could include the widening
and extension of State Route 125, the primary access
route to SRS, as well as possible realignment of
roadways and construction of interchanges at roadway
intersections overburdened by increased vehicle
traffic and congestion. In addition, internal access
routes connecting State Route 125 with the project
area could be upgraded to carry the increased load.

4.6.3.9 Radiological and Hazardous Chemical
Impacts During Normal Operation and
Accidents

This section describes the impacts of radiological and
hazardous chemical releases resulting from either
normal operation or accidents at facilities involved
with the tritium supply technologies and recycling at
SRS. The section first describes the impacts from
normal operation followed by a description of
impacts from facility accidents.

During normal operation at SRS, all tritium supply
technologies would result in impacts that are within
regulatory limits. The risk of adverse health effects
to the public and to workers would be small.

For facility accident impacts, the results indicate that
for all tritium supply technology alternatives, the risk
of fatal cancers (taking into account both the portabil-
ity of the accident and its consequences) from an acci-
dental release of radioactive or hazardous chemical
substances at SRS is low when compared to fatal
cancers from all causes, even for a severe accident.

The impact methodology is described in section
4.1.9, Summaries of the radiological and chemical
impacts associated with normal operation are
presented in tables 4.6.3.9-1 and 4.6.3.9-2, respec-
tively. Summaries of impacts associated with postu-
lated accidents are given in tables 4.6.3.9-3,
4.6.3.9-4, and 4.6.3.9-5. Detailed resuits are
presented in appendix E for normal operation and
appendix F for accidents.
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Normal Operation

No Action. The current missions at SRS are
described in section 3.3.5. The site has identified
those facilities that will continue to operate and
others, if any, which will become operational by
2010. Based on projected operations, the radiologi-
cal and cheinical releases for 2010 and beyond were
developed and used in the impact assessments.

Radiglogical Impacts. As shown in table 4.6.3.9-1,
No Action would result in a calculated annual dose of
2.9 mrem to the maximally exposed member of the
public, which ;Jrojects to an estimated fatal cancer
risk of 5.7x10™ from 40 years of total site operation.
This annual dose includes a dose from liquid releases
of 0.077 mrem and a dose from atmospheric releases
of 2.8 mrem. Both the liquid and atmospheric doses
are within radiological limits, and when combined
are .91 percent of the natural background radiation
dose received by the average person near SRS.

The population dose from total site operation in 2030
was calculated to be 250 person-rem which projects
to an estimated 4.9 fatal cancers from 40 years of
total site operation. The population dose includes
0.45 person-rem from liquid releases and 250 person-
rem from atmospheric releases, and would be
approximately 0.11 percent of the annual dose
received by the surrounding population from natural
background radiation.

The annual average dose to a site worker resulting
from No Action would be 32 mrem, which projects to
an estimated fatal cancer risk of 5.2x10°% from
40 years of site operation. The annual dose to the
total site workforce would be 480 person-rem, which
projects to an estimated 7.7 fatal cancers from
40 years of total site operation.

Hazardous Chemical Impacts. As shown in table
4.6,3.9-2, No Action would result in a calculated HI
of 0.70 and a cancer risk of 3.2x107 to the maximally
exposed member of the public. The calculated
worker HI would be 1.8 with a cancer risk of
5.9x103. The HI value is within the acceptable reg-
ulatory health limits for the maximally exposed
member of the public, but exceeds the EPA action
level of 1.0 for the onsite worker, based on EPA’s reg-
ulations for public exposure limits and OSHA’s reg-
ulations for worker exposure limits. However

recalculating the HI for specific target organs or
tissues reduces the His for chemicals with related
non-cancer adverse effects. These effects are
presented in appendix table E.3—1. The cancer risks
for the maximally exposed member of the public and
the onsite worker at SRS are also in excess of the
typical threshold of regulatory concern of 1x10°S.
For details on the derivation of these His and cancer
risks, see appendix table E.3.4-29 and summary table
E.3.4-30.

Tritium Supply and Recycling Upgrade. There will
be no radiological releases during the construction of
upgraded tritium recycling facilities that are associ-
ated with all tritium supply technologies under con-
sideration. Limited hazardous chemical releases are
anticipated as a result of construction activities.
However, their concentration will be within the
regulated exposure limits and would not result in any
adverse health effects: During normal operation,
there would be both radiological and hazardous
chemical releases to the environment and also direct
in-plant exposures. The impacts from radiological
and hazardous chemicals from each tritium supply
technology are the summations of the impacts from
the various facilities in operation for that technology.
The resulting doses and potential health effects to the
public and workers from each technology are
described below.

Radiological Impacts, Radiological impacts
resulting from normal operation of various tritium

supply technologies and upgraded recycling facilities
at SRS are listed in table 4.6.3.9-1. The suppotting
analysis is provided in appendix section E.2.8.2.

The doses to the maximally exposed member of the
public from annual site operation at SRS range from
2.5 mrem for both the APT with the helivin-3 target
and the Phased APT, to 4.1 mrem for the Large
ALWR. From 40 years of operation, the correspond-
ing risks of fatal cancer to this individual would
range from 5.1x107 to 8.1x107. As a result of total
site operations in the year 2030, the population doses
would range from 220 to 340 person-rem for the
same technologies, respectively. The corresponding
numbers of fatal cancers in this population from
40 years of operation would range from 4.4 to 6.8,

The annual dose to the total site workforce would
range from 510 person-rem for the MHTGR to
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TABLE 4.6.3.9-2.—Potential Hazardous Chemical Impacts to the Public and Workers
Resulting from Normal Operation at Savannah River Site

Tritium Supply Technologies® b
Trifium
No Recycling
Health Impact Action HWR MHTGR ALWR APT Upgrade
Maximally Exposed
Individual (Public)
Hazard Index 0.7 0.7 0.7 0.71 0.7 2.5x10°
Cancer risk 33x10°  33x10°  33x10°  33x10°  33x10% 0
Worker Onsite
Hazard Index® 1.8 1.8 1.8 1.9 1.8 2.8x107
Cancer risk 59x103  5.9x10° 59x10°  59x10°  59x10° ¢

# Includes impacts frem No Action,

b 7To determine the contribution from any of the tritium supply technologies, subtract the tritium recycling values from the Hazard

Index or the cancer risk, respectively.

¢ The Hazard Index for the onsite worker is computed by using the permissible exposure limit as the denominator rather than the
reference concentration which is used for the maximally exposed member of the public (appendix E).

Source: Model result. See appendix table E.3.4-1.

650 person-rem for the Large ALWR. The corre-
sponding annual average doses to a site worker
would be 33 mrem for the MHTGR, and 42 mrem for
the Large ALWR. The risks and numbers of fatal
cancers among workers from 40 years of operation
are included in table 4.6.3.9-1.

Based on the radiological impacts associated with
normal operation as described above, all of the
tritium supply technologies and upgrade recycling
facilities are acceptable for siting at SRS. All
resulting doses are within radiological limits and are
well below levels of natural background radiation.

Hazardous Chemical Impacts. Hazardous chemical
impacts resulting from normal operation of tritium
supply technologies at SRS are listed in table
4.6.3.9-2. His for, the maximally exposed member of
the public range from 0.7 (HWR, MHTGR, and APT)
to 0.71 for the ALWR with a cancer risk of 3.3x10°
for all technologies due to No Action. The worker His
are 1.8 for HWR, MHGTR, and APT, and 1.9 for
ALWR with cancer risks of 5.9x10" due to No Action
alone. Only the public HI value is within acceptable
regulatory health limits. However, the cancer risk for
workers at 5.9x10° and the public at 3.3x10° exceeds
the typical threshold of regulatory concemn of 1x10°.
For details on the derivation of these HIs and cancer
risks, see appendix tables E.3.4-30 through E.3.4-33,
and sumimary table E.3.4-36.

New Tritium Extraction Facility. A new tritium
extraction facility would need to be constructed and
operated at SRS to support the commercial reactor
alternative. This facility is described in section 3.4.4.

There would be no radiological releases and only
minor hazardous chemical releases during the con-
struction of the new tritium extraction facility.
Potential concentrations would be expected to be
within the regulated exposure limits and would not
result in any adverse health effects. During normal
operation, there would be radiological releases to the
environment via the air pathway and also direct in-
plant exposures; releases of hazardous chemicals to
the environment would be negligible. The resulting
doses and potential health effects to the public and
workers are described below.

Radiological Impacts. The release of airborne tritium
to the environment would result in a calculated dose
of 0.35 mrem to the maximally exposed member of
the public from annual facility operations. This
projects to an estimated fatal cancer risk of 7.0x107®
from 40 years of operation. The population dose
from operations in the year 2030 is calculated to be
30 person-rem, which projects to an estimated 0.6
fatal cancers from 40 years of facility operation.
These impacts are all small fractions of those associ-
ated with total site operations under the No Action
alternative (table 4.6.3.9-4).
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The average annual dose to 2 worker in the new
tritium extraction facility would be approximately
10 mrem, which projects to a fatal cancer risk of
1.6x10™ from 40 years of facility operation. The
annual dose to the entire facility workforce is
estimated to be about 0.10 person-rem, which
projects to 1.6x10° fatal cancers from 40 years of
facility operation. The impacts to the average worker
from operations associated with the tritfum extraction
facility would be less than those to the average SRS
worker and would represent an extremely small
fraction of the impacts to the total site workforce
under the No Action alternative (table 4.6.3.9-4).

Hazardous Chemical Impacts. The impacts to the
maximally exposed individual of the public and to
the onsite worker resulting from the normal opera-
tions of the tritium extraction facility at SRS would
be less than those described for the upgraded tritium
recycling facility (table 4.6.3.9-2). There would be
no cancer risk to the maximally exposed member of
the public or SRS worker.

Tritium Recycling Facility Upgrade

Radiological Impacts. The tritium recycling facili-
ties upgrade is described in section 3.4.3.2. The
radiological impacts to the general public will not
change from those of No Action with operation of the
upgraded trittum recycling facilities, This is because
upgrading will not change the radiological releases
from the facility from those that would result from
existing facilities. The radiological impacts to
workers will effectively remain the same because the
workforce associated with operations will change
only slightly.

Hazardous Chemical Impacts. The impacts to the
maximally exposed individual of the public and to
the onsite worker resulting from normal operation of
the upgraded tritium recycling facilities at SRS are
listed in table 4.6.3.9-2. The calculated HI for the
maximally exposed member of the public is 2.5x10°°
with no cancer risk. The worker HI and cancer risk
were calculated to be 2.8x10 and 0, respectively. If
the supply technologies is placed at a site other than
SRS and the recycling upgrade was implemented at
SRS, the hazardous chemical impact would either
remain the same as No Action or show a slight
reduction to workers and the public. This means that
the HI for workers and cancer risks to the public and
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workers would exceed acceptable regulatory health
limits due to the No Action contribution. It is to be
noted, however, that the tritium recycling upgrade
alone is well within the limits because the fraction it
contributes is only 1/3.6x10° of the total risk. For
details on the derivation of these Hls and cancer
risks, see appendix tables E.3.4-34 and E.3.4-36.

Tritium Recycling Phaseout. If trittum recycling is
performed at another site, existing recycling and
extraction facilities at SRS would be phased out. The
annual dose to the maximally exposed individoal will
decrease to a value that is 2.4 mrem less than the No
Action dose (table 4.6.3.9~1). The estimated risk of
fatal cancer to this individual would decrease by
4.6x107 over 40 years of total site operation. The
elimination of the tritium recycling and extraction
processes at SRS would also result in a decrease of
213 person-rem to the population within 50 miles in
the year 2030, and 4.2 fewer fatal cancers over
40 years of operation compared with continued No
Action operation. The doses and associated health
effects among workers would remain virtually the
same as for No Action.

Hazardous Chemical Impacts. The impacts to the
maximally exposed individual of the public and to
the onsite worker resulting from normal operation
with a phaseout of the tritium recycling function are
listed in table 4.6.3.9-2. The calculated HI for the
maximally exposed member of the public is 0.70
with a cancer risk of 3, 2x10—5 The worker HI and
cancer risk were calculated to be approximately 1.8
and 5.9x1073, respectively. The HI for the [ for the maximally
exposed member of the public is within the accept-
able regulatory health limits based on EPA’s regula-
tions for public exposure limits during an 8 hour
work period. The cancer risks for both the maximally
exposed member of the public and onsite workers
exceed the typical threshold of regulatory concern of
1x10°°. For details on the threshold of these HIs and
cancer risks, see appendix table E.3.4-35 and
summary table E.3.4-36.

Less Than Baseline Operations. The normal
operation radiological impacts for the HWR operating
at reduced tritivm production capacity to meet a less
than baseline operations requirement would be pro-
portioned to the level of operation (approximately 50
percent of baseline). The MHTGR or ALWR normal
operation radiological impacts would not change
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because the reactor would maintain power require-
ments to produce steam or electricity.

The Phased APT is already less than the baseline
tritium requirement and thus the impacts are as
presently given in the PEIS.

Potential Mitigation Measures. Radioactive and
hazardous chemical airborne emissions to the general
population and onsite exposures to workers could be
reduced by implementing the latest technology for
process and design improvements. Por example, to
reduce public exposure from emissions, improved
methods could be used to remove radioactivity from
the releases to the environment. Similarly, the use of
remote, automated, and robotic production methods
are examples of techniques that are being developed
which could reduce worker exposure. Substitution of
less toxic/noncancer causing solvents would result in
reductions of the HI and possible complete elimina-
tion of the cancer risk.

The incorporation of an alternate upgraded tritium
recycling plant, which would include transferring
certain functions to the Replacement Tritium Facility,
- would reduce the annual release of airbome tritium by
12,000 Ci. This would result in annual dose reduc-
tions of 0.8 mrem to the maximally exposed member
of the public and 70 person-rem to the 50-mile popu-
lation for each tritium supply technology. For
example, the corresponding annual doses associated
with the HWR alternative would decrease from 3.6
mrem to 2.7 mrem, and from 300 to 230 person-rem.
For 40 years of operations, the annual dose reductions
would project to a decreased fatal cancer risk to the
individual of 1.6x10™ and 1.4 fewer fatal cancers in
the population for each supply alternative.

Facility Accidents

No Action, Under No Action, tritium recycling will
continue to be performed in Building 233-H, the
Replacement Tritium Facility. All reactors previ-
ously used for trittum production operations have
already been shut down.

The potential accidents and their consequences are
documented in safety analysis reports that have been
prepared for the existing tritium recycling facilities.
The major hazards associated with the operation of
these facilities is the release of tritium to the environ-

ment. Other facilities at SRS such as the F- and H-
Canyons, Defense Waste Processing Facility,
Plutonium Fuel Fabrication Facility, Receiving Basin
for Off-Site Fuel and various laboratories will
continue to operate or be shut down. Potential
accidents and consequences for these facilities are
documented in existing safety analysis repots.

As shown in table 4.6.3.9-3, the highest consequence
accident under No Action for tritium operation would
be an earthquake-induced leak/ignition and fire in the
Unloading Station Carousel A Reservoir. The
analysis postulated the release of 8.4x10° Ci of
tritium in oxide form to the environment. If this
accident occurred, it could result in 0.15 cancer fatal-
ities to the population within 50 miles of the site. The
risk of this accident, that takes both accident
probability and consequence into account, would be
approximately 3.0x10 cancer fatalities per year for
the same population.

Figure 4.6.3.9~1 shows the number of latent cancer
fatalities that may result for each technology,
including tritium extraction and recycling, if an
accident were to occur. Specifically, each curve in
the figure shows the conditional probability (vertical
axis) that the number of cancer fatalities (horizontal
axis) will be exceeded if the accident occurred. The
curves do not reflect the probability of the
accident.

TABLE 4.6.3.9-3.—Radioactive Release Accidents
and Consequences for Existing No Action Tritium
Recycling Operations at Savannah River Site

Beyond
Design-Basis
Accident Description Earthquake
Accident frequency (per year) 2.0x10°
Consequence
Maximally Exposed Individual
Dose (rem) 0.045
Cancer fatalities 2.2x10°°
Risk (cancer fatalities per year) 4.4x10°10
Population Within 50 Miles
Dose (person-rem) 300
Cancer fatalities 0.15
Risk (cancer fatalities 3.0x10°%
per year)

Note: Model results.
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FIGURE 4.6.3.9-1.—High Consequence Accident-Cancer Fatalities Complementary Cumulative
Distribution Functions for Tritium Supply and Recycling Severe Accidents at Savannah River Site.

The secondary impacts of accidents affect elements
of the environment other than humans. For example,
a radiological release may contaminate farmiand,
surface and underground water, recreational areas,
industrial parks, historical sites, or the habitat of an
endangered species. As a result, farm products may
have to be destroyed; the supply of drinking water
may be reduced; recreational areas may be closed;
industrial parks may suffer economic losses; histori-
cal sites may have to be closed to visitors; and endan-
gered species may move closer to extinction. In the
region of the SRS, the natural background level of
radiation {excluding radon} is 76 mrerm per year. For
a hypothetical design basis accidental release, the
radiation levels exceeding 76 mrem per year are well
within the site boundary. The size of the area in
which exposure levels would exceed exposures from
natural background radiation is 2.9x107 square
meters (7,166 acres).

Tritium Supply Alone. The proposed action at SRS
has the potential for accidents that may impact the
health and safety of workers and the public. The
potential for and associated consequences of reason-
ably foreseeable accidents have been assessed for
each technology at SRS and are summarized in this
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section and described in more detail in appendix F.
The methodology used in the assessment is described
in section 4.1.9.

The potential impacts from accidents, ranging {rom
high consequence/low probability to low conse-
quence/high probability events, have been evaluated
in terms of the number of cancer fatalities that may
result. The risk of cancer fatalities has also been
evaluated to provide an overall measure of an acci-
dent’s impacts and is calculated by multiplying the
accident annual frequency (or probability) of cccur-
rence by the consequences {number of cancer fatali-
ties). Analyses of postulated accidents for the tritium
supply facilities at SRS indicate that, for the high
consequence accident, the estimated risk of cancer
fatalities to the public within 50 miles of the site due
to the accidental release of radioactive material or
chemicals would be 5.1x107 cancer fatalities per
year (table 4.6.3.9-4). This accident risk, which cor-
responds with the HWR, is low when compared to
the risk of cancer fatalities to the same population
from all other causes.

Details on the range of accidents for the tritium
supply technologies at SRS are presented in appendix
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E. Each of the technologies has been analyzed from
the standpoint of identifying the consequences of
design-basis/operational accidents (using the GENII
Code) and beyond design basis, or severe accidents
(using the MACCS computer code). The severe
accident consequences are shown in table 4.6.3.9—4
for each technology. The table also shows the conse-
quences of each accident for the population and for
an individual who may be located at the site
boundary. The results of the analysis indicate that the
tritium supply technology with the highest severe
accident risk is the ALWR.

The technology with the lowest accident risk is the
APT with the helium-3 target system. The APT
accident risks are much lower than the HWR,
MHTGR, and ALWR consequences. Upgraded
tritium recycling facilities are common to all tritium
supply technologies but, except for the APT, the
accident consequences and risks are dominated by
reactor accidents. The tritium extraction facility
accident dominates the accelerator accidents.

Heavy Water Reactor. A set of five high consequence
accident sequences were @stul ated, Inthe event any

of these accidents were to occur, there would be an
estimated 5 cancer fatalities in the populahon within
50 miles and a cancer fatality risk of 6.6x10=2 to an
individual who may be located at the site bo oundary,
and 0.023 to a collocated worker at 1,000 meters from
the accident. The risk to the population, that takes the
roEaEIIity of the accident into account, is less than
5.1x107 cancer fatalities per year (table 4.6.3.5-4).

Modular High Temperature Gas-Cooled Reactor. A
set of four high four high consequence accident sequences
were gostulatcd for the MHTGR. In the event that
any of these any of these accidents were to occur, there would be
an estimated 0.63 cancer fatalities in the population
within 50 miles and an mcreased likelihood of a
cancer fatality of 6.3x102 to an individual who may
be located at the site boundary, and 3.2x10= to a col-
located worker at 1,000 meters from the accident.
The risk to the population, that takes the probability
of the accident into account, is 1 {)xIO—- cancer fatal-
ities per year (table 4.6.3.9-4).

Advanced Light Water Reactor. A range of accident

sequences with various release categories was
analyzed for the ALWR. One release category for a
Large ALWR and one for a Small ALWR were
selected to represent the accident consequences for
an ALWR (appendix section F.2.1.3). In the event
that such an accident were to occur, there would be an

estimated 1.7 cancer fatalities for a Large ALWR and
14 cancer fatalities for a Small ALWR in the popula-
tion within 50 miles and an increased likelihood of
cancer fatality of 1. 3x102 for a Large ALWR, and
1.9x10™ for a Small ALWR to an individual who
may be located at the site boundary, and 0.023 for a
Large ALWR to a collocated worker at 1,000 meters
from the accident. The risk to the population, that
takes the probability of the accident into account, is
2.6x1072 canccr fatalities per year for a Large ALWR

and 3. 2x10Z cancer fatalities per year for a Small
ALWR {iable 4.6.3.9-4).

Accelerator Production of Tritium with Helium-3
Target System. The large break loss of coolant

accident with the total loss of the active emergency
cooling system and the heat sink with and without
confinement were postulated as the high consequence
accidents for this APT and target option. In the event
that any of these of these acmdents were to occut, there would
be an estimated 3.9x105> fatalities in the population
within 50 miles and an increased likelihood of cancer
fatality of 5.7x102 0 an mdivxdual located at the site
boundaty, and 2.7x10=L to a collocated worker at
1,000 meters from the accident. The risk to the pop-
ulation, that takes the probability of the accident into
account, is on the order of 2.8x10:LL cancer fatalities
per year (table 4.6.3.9-4).

Accelerator Production of Tritium with Spallation-
Induced Lithium Conversion Target System. The

large break loss of coolant accident with a successful
beam trip and the total loss of the active emergency
cooling system with and without confinement were
postulated as the high consequence accidents for this
APT and target option. In the event that this accident
were to occur, there would be an estimated 3.8x10=%
cancer fatalities in the population within 50 miles and
an increased likelihood of cancer fatality of 1,0x10Z
to an 1nd1v1dual located at the site boundary and
3. 8x10— to a collocated worker at 1,000 meters from
the accident. The risk to the population, that takes the
probability of the accident into account, is on the
order of 2. ‘?xIO—-— cancer fatalities per year (table
4.6.3.9-4).

Tritium Target Extraction and Recycling Facility
Upgrade. The tritium extraction facility is required
to support all trittum supply technologies except the
APT technology with the helium-3 target system.
The tritium recycling facility upgrade at SRS is
required to support all tritium supply technologies.
The analyses of postulated high consequence
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accidents for the tritium extraction and recycling
facilities at SRS are presented below.

Tritium Target Extraction Facility. An earthquake

and release of process vessel tritium inventory was
postulated as the high consequence accident. In the
event that this accident were to occur, there would be
an estimated 0.043 cancer fatalities in the populatlon
within 50 miles and a cancer fatality risk of 6.4x10=2
to an individual who may be located at the site
boundary, and 3.0x102 to a collocated worker at
1,000 meters from the accident. The risk to the pop-
ulation, taking the probabzhty of the accident into
account, is less than 6.0x10°® cancer fatalities per
year (table 4.6.3.9-4).

Tritium Recycling Facility. An earthquake induced
leak/ignition and fire in the unloading station

carousel reservoir was postulated as the high conse-
quence accident for the trittum recycling facility. In
the event that this accident were to occur, there would
be an estimated 0,15 cancer fatalities in the popula-
tion within 50 miles and an increased likelihood of
cancer fatality of 2.2x102 to an individual located at
the site boundary, and 1.0x102 to a collocated
worker at 1,000 meters from the accident. The risk to
the population, that takes the probability of the
accident into account, is on the order of 3.0x10°%
cancer fatalities per year.

Tritium Recycling Facility Upgrade. Upgrade of the

existing tritium recycling facilities at SRS may
change the existing risks of accidents. Under
upgrade, all tritium recycling facilities would be
brought into compliance with DOE orders and other
applicable regulations and standards. This may result
in a reduction of risk compared to No Action.

For comparison purposes with high consequence
tritium supply facility accidents, for the same total
population of 773,000 in the year 2050 within
50 miles of the site, there is a risk of 1,550 cancer
fatalities per year from all other natural causes.

The analysis of facility accidents for tritium supply
technologies at SRS shows that, for high conse-
quence accidents analyzed using MACCS computer
code, the ALWR has the highest risk and the APT has
the Jowest risk. The risk of accidents for any of the
tritium supply technologies, tritium extraction, and
tritium recycling facilities common to all technolo-

gies is low when compared to the human risk of
cancer from all other causes.

Design-Basis Accidents. The consequence of the
operational basis or design-basis accident for the
tritium extraction facility at SRS is shown in table
4.6.3.9-5. The results in table 4.6.3.9-5 should not
be compared with the severe accident analysis results
in table 4.6.3.9-4 because different computer codes
using different calculational approaches were used.

:\dore detailed descriptions of design-basis accidents

s included iE appendix E2.2.

Less Than Baseline Operations

Facility Accidents. Less than baseline tritium
operation would have no significant change to the
current accident analyses consequences for the HWR
unless the baseline HWR core design was downsized.
The baseline HWR configuration would adjust to the
reduced target through-put requirements by reducing
the time that the reactor is required to operate at 100
percent power. It is not anticipated that the overall
risk from operating the reactor in this mode would
decrease significantly. Accident analyses have not
been performed to address accident sequences and
initiating events when the reactor is in the cold shut
down mode. In addition, operator error has a signif-
icant effect on facility risk and if the reactor is shut
down a high percentage of the time, operator error
may actually increase when the reactor is at power.

Less than baseline tritium operations would have no
significant change to the current accident analyses
consequences for the ALWR. The reactor surplus
capacity would be used to generate steam for electric
power production,

Less than baseline tritium operation would have no
change to the MHTGR accident analyses because the
analyses assumed that only one of the reactor
modules would be involved in the accident.

Less than baseline tritium operation would have no
significant change to the APT accident analyses con-
sequences. The accident consequences for Full and
Phased APT accidents with low to moderate conse-
quences were negligible. For the beyond design
basis accident, there was no difference in the Full and
the Phased accident consequences. Review of the
source terms for the Full and the Phased APT
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indicated that the tritium component of the source
term is identical for both accidents. Review of the
MACCS computer code output data for each accident
analysis indicated that the tritium component of the
source term dominated the dose calculation results.
The impact of the other source term isotopes on the
dose calculation results is negligible,

Potential Mitigation Measures. The accidents postu-
Iated for tritium supply technologies and upgraded
recycling facilities are based on operation and safety
analyses that have been performed at similar facili-
ties, One potential mitigation measure is to transfer
certain tritium extraction activities from Building
232-H to the Replacement Tritium Facility, Building
233-H, to take advantage of improved safety and
other new technology features in the Replacement
Tritium Facility. This transfer would result in addi-
tional sources of tritium in the Replacement Tritium
Facility and the potential for additional risk of acci-
dents. This additional risk in the Replacement
Tritium Facility is offset by the elimination of a
higher risk of performing these activities in the older
facilities of Building 232-H. If these activities were
transferred to the Replacement Tritium Facility, the
change would have to be examined from the stand-
point of Unreviewed Safety Questions in accordance
with DOE Order 5480.21 to determine if the authori-
zation basis for the facility has changed. If the autho-
rization basis changes, operational restrictions are
placed on the facility until detailed safety evaluations
are completed. One of the major design goals for a
tritium supply and recycling facilities is to achieve a
reduced risk to facility personnel and to public health
and safety to as low as reasonably achievable.

Current estimates are that there would be no collo-
cated workers within 1,000 meters from a tritium
supply facility accident and 3,516 collocated workers
within 1,000 meters of the recycling facility. There
would be 500 tritium supply and 545 tritium
recycling collocated workers between 1,000 and
meters of those facilities. There would be 7,463 col-
located workers beyond 2,000 meters of the tritium
supply facility and 4,588 collocated workers beyond
2,000 meters of the recycling facility,

Worker exposures that may result from the accidental
release of radioactive material will be minimized
through design features and administrative proce-
dures that will be defined in conjunction with the

facility design process. The radiological impacts to
involved workers from accidents could not be quan-
titatively estimated for this PEIS because the facility
design information needed to support the estimate
has not yet been developed. The impacts on workers
from accidents will be analyzed as part of subseguent
project-specific NEPA documentation and in detailed
safety analysis documentation that are prepared in
conjunction with the facility design process.

The trittam supply and upgraded recycling facilities
would be designed to comply with current Federal,
state, and local laws, DOE orders, and industrial
codes and standards. This would provide facilities
that are highly resistant to the effects of severe
natural phenomena, including earthquake, flood,
tornado, and high wind, as well as credible events as
appropriate to the site, such as fire and explosions,
and man-made threats to its continuing structural
integrity for containing materials,

The tritium supply facility would be designed to
resist the effects of severe natural phenomena as well
as the effects of man-made threats to its continuing
structural integrity. It also would be designed to
provide containment of the tritium inventory at all
times through the use of multiple, high quality con-
finement barrjers to prevent the accidental release of
tritium to the environment. It also would be designed
to produce a lower quantity of waste materials as
compared to the tritium facilities of the existing
weapons complex.

In addition, DOE orders specify the requirements for
emergency preparedness at DOE facilities. SRS has
comprehensive emergency plans to protect life and
property within the facility and the health and welfare
of surrounding areas. The emergency plans would be
revised to incorporate future DOE requirements and
expanded to incorporate the addition of tritium
supply facilities to SRS. See section 4.6.2.9 for
emergency preparedness and emergency plan details
at SRS.

4.6.3.10 Waste Management

Construction and operation of tritium supply and
upgrading recycling facilities would impact existing
SRS waste management operations, increasing the
generation of low-level, mixed low-level, hazardous,
and nonhazardous wastes, and reintroducing the gen-
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eration of spent nuclear fuel. There are no high-level
or TRU wastes associated with the proposed action.
As part of their design, all reactor technologies would
provide stabilization provide stabilization and storage of spent fuel for the
life of the facility.

The impacts of a decision to use existing facilities
would range from filling onsite LLW disposal facili-
ties at the rate of 13 acres per year; utilizing
50 percent of the capacity of the liquid LLW
treatment facilities; increasing the generation of
mixed LLW to a rate that would fill the storage facil-
ities in half of their planned lifetime; and increasing
the quantity of hazardous waste generated by a factor
of nine requiring new RCRA-permitted staging facil-
ities. The reactor technologies produce liquid LIW in
quantities requiring new treatment facilities, and all
technologies require expanded or new treatment
facilities for their liquid sanitary wastes. This section
provides a description of the waste generation, treat-
ment, storage, and disposal requirements of the
tritium supply technologies and upgraded recycling
facilities and the potential impact on waste manage-
ment activities at SRS,

Ne Action. Under No Action, high-level, TRU, low-
level, mixed low-level, hazardous, and nonhazardous
wastes and spent nuclear fuel would continue to be
managed from the missions outlined in section 3.3.5.
Table 4.6.3.10-1 lists the projected waste generation
rates as well as treatment, storage, and disposal capac-
ities under No Action. Projections for No Action were
derived from 1991 environmental data, with appropri-
ate adjustments made for those changing operational
requirements where the volume of wastes generated is
identifiable. These wastes could be managed ade-
quately by existing and currently planned facilities.
The projection does not include wastes from yet
uncharacterized environmental restoration activities.

Spent nuclear fuel from past production reactor oper-
ations will have been stabilized and stored onsite
awaiting the availability of a Federal repository.
Since the K-Reactor is in a cold standby with no
provision for restast, there will be no additional spent
reactor fuel generated. However, SRS wouid
continue fo receive aluminum clad spent nuclear fuel
from offsite facilities in accordance with the ROD

from the Department of Energy Programmatic Spent
Nuclear Fuel Management and INEL Environmental

Restoration and Waste Management Programs Final
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EIS. This fuel would be stabilized and prepared for
long-term storage onsite. As reflected in this ROD,

the DOE estimated inventory of spent nuclear fuel in
2035 is 2,742 metric fons. For comparison purposes,
the commercial the commercial spent nu nuclear fuel inventory in 2030,
assuming no regrocessmg or new orders, is projected
to be 85,700 metric tons of heavy metal
(DOE 1994d:16).

TRU waste previously stored or buried would be
repackaged to meet WIPP waste acceptance criteria
and stored in the Solid Waste Disposal Facility for
eventual shipment to WIPP once it is demonstrated to
be in compliance with the requirements of 40
CFR 191 and 40 CFR 268 or to another TRU waste
disposal facility should WIPP prove unsatisfactory.
If additional treatment is necessary for disposal at
WIPP, SRS would develop the appropriate treatment
capability, If shipments to WIPP are delayed, addi-
tional storage facilities wonld be designed and con-
structed as needed.

Liquid LLW would be processed into saltstone and
disposed of in engineered facilities onsite. Solid LLW
would be compacted and disposed of in engineered
trenches. The planned burial ground expansion in the
E-Area is expected to accommodate the current waste
disposal requirements through 2012. Additional
waste disposal facilities would be constructed as
needed to ensure compliance. The Consolidated
Incineration Facility would also be utilized to reduce
the volume of LLW requiring disposal.

SRS plans to incinerate mixed waste in compliance
with applicable RCRA Land Disposal Restriction
Standards, stabilize it, and dispose of the residue
onsite as LLW. These processes are under develop-
ment in accordance with terms and schedules of the
Federal Facility Compliance Agreement on RCRA
Land Disposal Restrictions signed by DOE and EPA
on March 13, 1991. Details of this agreement are
provided in appendix section A.2.5. This agreement
is being reviewed in light of the Federal Facility
Compliance Act which requires DOE to submit a site-
specific treatment plan to the State of South Carolina
to address compliance with RCRA Land Disposal
Restrictions for mixed waste. At the present time,
mixed waste is stored in a RCRA-permitted facility
in DOT-approved containers until treatment capacity
becomes available.
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Affected Environment
and Environmental Impacts at SRS

SRS also plans to incinerate hazardous waste in com-
pliance with applicable RCRA incinerator permit and
RCRA Land Disposal Restriction Standards, and
NESHAPs (hazardous air pollutants) and New
Source Performance Standards of the CAA onsite (in
the Consolidated Incineration Facility), stabilize it,
and dispose of the residue onsite, A RCRA-
permitted hazardous waste storage and disposal
facility is currently being designed to handle
projected wastes from current operations. Specific
areas are being reserved for future expansion. Offsite
disposal {current practice) would remain an option.
Specifics of this hazardous waste incineration and/or
shipment to offsite commercial, RCRA-permitted
facilities would be addressed in site-specific tiered
NEPA documents.

Sanitary and nonhazardous process waste liquids are
treated by varions means to remove water and must
comply with two CWA settlement agreements
discussed in appendix section A.1.5. Disposal of the
treated sanitary and process water is addressed in
section 4.6.3.4. The resultant solids are disposed of
with solid nonhazardous waste in a permitted landfill
sized to handle projected future waste volumes. The
current sanitary waste landfill is nearing design
capacity. Disposal offsite in a permitted commercial
facility is being considered for the future,

Tritium Supply and Recyciing. Tritium supply and
upgraded recycling facilities would treat and package
all waste generated in support of the nuclear weapons
stockpile into forms that would enable long-term
storage and/or disposal in accordance with the
Atomic Energy Act, RCRA and other relevant statutes
as outlined in chapter 5 and in appendix section
H.1.2. The resultant waste effluents are shown in
section 3.4, Since tritium recycling is a mission
already performed at SRS, the incremental waste
volumes would come from the new tritium supply
facility. Waste generated during construction of any
tritium supply technology would consist of wastewa-
ter, solid nonhazardous, and hazardous waste. The
nonhazardouns wastes would be disposed of as part of
the construction project by the contractor, and the
hazardous wastes would be shipped to a RCRA-
permitted treatment and disposal facility. Operation
of thé three reactor-based trittum supply technologies
would generate spent fuel, and all four technologies
and the upgraded tritium recycling facilities would
generate low-level, mixed low-level, hazardous, and

nonhazardous wastes. The volume of the waste
streams from tritium supply would vary according to
the tritiem supply technology chosen. Table
4.6.3.10-2 lists the total estimated waste volumes
projected to be generated at SRS as a result of various
tritium supply technologies and upgraded recycling
facilities. The incremental waste volumes from the
tritium supply technologies that were added to the
tritium recycling phaseout projection can be found in
appendix section A.2. The phaseout projection was
derived by subtracting the unconsolidated recycling
upgrade volumes from No Action.

Table 4.6.3.10-3 lists potential waste management
impacts at SRS at the time of initial operation of the
tritium facilities. Spent nuclear fuel storage for the
life of the reactors is provided for in the reactor
designs (appendix section A.2.1). Because spent
nuclear fuel reprocessing is not planned, no HLW
would be generated. Without plutopinm production,
no TRU waste would be generated, The treatment,
storage, and disposal of mixed LLW would be in
accordance with the SRS Sire Treatment Plan which
is currently being developed pursuant to the Federal
Facility Compliance Act.

Heavy Water Reactor, Spent nuclear fuel would be
generated at the rate of 7 yd3per year. This would add
0.3 metric tons of heavy metal per year to the DOE
spent nuclear fuel inventory. The HWR would be
designed to provide the necessary stabilization and
storage for the spent nuclear fuel while awaiting final
disposition. The liquid LLW generated by the HWR
would require treatment facilities to reduce LLW
volume and stabilize the remaining concentrated
radionuclides to prepare it for disposal onsite. The
solid LLW generated would double the No Action
volume, and require 0.4 acres per year of additional
onsite LLW disposal area (assuming a 4,500 vd2 per
acre disposal usage factor). There would be no
increase in liquid mixed LLW generated, but the solid
mixed LLW volume would increase by 79 percent
over No Action. Expansion of existing or planned, or
new treatment facilities may be required. The HWR
would generate hazardous waste at a rate that is 4
times that of No Action. Thus, appropriate RCRA-
permitted staging facilities would be planned for the
HWR. A factor of 14 increase in liquid sanitary
wastes generation would require new treatment facil-
ities. The 10 percent increase in solid sanitary wastes
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Affected Environment
and Environmental Impacts at SRS

would reduce the life of the landfill or require its
expansiorn.

Modular High Temperature Gas-Cooled Reactor.
Spent nuclear fuel would be generated at the rate of
80 yd3 per year. This would add 0.24 metric tons of
heavy metal per year to the DOE spent nuclear fuel

inventory. The MHTGR would be designed to
provide the necessary stabilization and storage for
the spent nuclear fuel while awaiting final disposi-
tion. The liquid LLW generation would require
treatment facilities to concentrate and stabilize the
radionuclides for disposal onsite. Solid LLW genera-
tion would increase by 25 percent over No Action,
requiring 0.1 acres per year of additional new
disposal area. There would be no increase in liquid
mixed LLW generation, and the solid mixed LLW
generation would be less than 1 percent more than No
Action; therefore no impacts are expected. The
MHTGR does generate solid hazardous waste at a
rate that is eight times that of No Action. Additional
facilities would be required where this waste could be
accumulated and prepared for shipment to a RCRA-
permitted disposal facility. A factor of 10 increase in
liquid sanitary wastes would require new treatment
facilities. Solid sanitary waste generation would
increase by 9 percent, reducing the life of the landfill
or requiring its expansion.

Advanced Light Water Reactor {I.arge}. Spent
nuclear fuel would be generated at the rate of 55 yd3
per year. This would add 105 metric tons of heavy

metal per vear to the DOE spent nuclear fuel inven-
tory. The Large ALWR would be designed to provide

the necessary stabilization and storage for the spent
fuel while awaiting final disposition. The liquid LLW
generated by the ALWR would require treatment
facilities to concentrate and stabilize the radionu-
clides for disposal onsite. The solid LLW generated
would be 14 percent more than the No Action
volume. This would require 0.1 acres of additional
LLW disposal area per year. There would be no
increase in liquid mixed LLW generated by the
ALWR; however, the solid mixed LLW volume
would be 4 percent more than No Action. Some
expansion of planned treatment facilities may be
required. The ALWR would cause hazardous waste
generation to increase by a factor of four, Additional
RCRA-permitted facilities may be required to
prepare the waste for shipment to 2 RCRA-permitted
disposal facility. Liquid sanitary wastes generated by

the ALWR would increase 35 times the No Action
volumes. This would require expansion of existing
facilities, or the construction of new facilities. Solid
sanitary wastes increase the No Action volumes by
9 percent, reducing the life of the landfill or requiring

its expansion.

Advanced Light Water Reactor (Small}. Spent
nuclear fuel would be generated at the rate of 36 yd
per year. This would add 68 metric tons of heavy

metal per vear to the DOE spent nuciear fuel inven-
tory. The Small ALWR would be designed to provide

the necessary stabilization and storage for the spent
nuclear fuel while awaiting final disposition. The
liquid LLW generated by the ALWR would require
treatment facilities to reduce its volume and stabilize
the remaining concentrated radionuclides to prepare
the waste for disposal onsite. The solid LLW volume
would increase by 13 percent from the No Action
volume, requiring 0.06 acres of additional LLW
disposal area per year. There would be no increase in
liquid mixed LLW generated by the ALWR. The
ALWR solid mixed LLW generation would cause
the rate at SRS to increase by 4 percent above No
Action, and therefore would have a2 minor impact.
The ALWR would generate a factor of four increase in
hazardous waste; additional RCRA-permitted facili-
ties may be required to prepare the waste for
shipment to a RCRA-permitted disposal facility.
Liquid sanitary wastes generated by the Small ALWR
would require new treatment facilities since the
volume is 16 times the projected No Action volume
to be treated in the SRS centralized facilities. The
solid sanitary wastes generated by the Small ALWR
would increase the generation at SRS by 5 percent
more than No Action. This would reduce the life of
the landfill or require its expansion.

Accelerator Production of Tritinum. The APT does not
generate spent nuclear fuel. Any liquid LLW
generated can be solidified at the point of generation.
Solid LLW generation would increase at SRS by
11 percent from No Action, requiring 0.05 acre per
year of additional LLW disposal area. There would
be no increase in mixed liquid LLW by the APT.
Solid mixed LLW would increase by 5 percent and
may require some expansion of planned treatment
facilities. Hazardous waste generation would
increase 19 percent over No Action, requiring
possible expansion or new RCRA-permitted staging
facilities. The liquid sanitary wastes generated
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would be three times the No Action volume and
would require additional treatment facilities. The
volume of solid sanitary wastes is less than 2 percent
of that generated under No Action, and would have a
negligible impact to the design life of the existing
landfill.

Less Than Baseline Operations. In the event of a
reduced tritium requirement, the waste volumes
shown in table 4.6.3.10-2 would not appreciably
change as a result of the HWR operating at less power
and the MHTGR and ALWR irradiating fewer tacget
rods. In the case of a Phased APT using the helivm-3
target, the waste volumes with the exception of
cooling tower blowdown, which decreases by 36
percent (86 MGY), are approximately the same as the
Full APT using the helium-3 target.

Tritium Recycling Upgrade. As described in
appendix section A.2.2.2, the unconsolidated tritium
recycling upgrade at SRS involves only structural
upgrades and other meodifications that would have no
affect on the operational waste volumes from the
recycling mission; thus, there are no waste manage-
ment impacts for the unconsolidated upgrade. A con-
solidated upgrade is described in the potential
mitigation section.

Tritium Recycling Phaseout. The phasing out of
tritium recycling facilities would decrease the gener-
ation of solid low-level, mixed Jow-level, hazardous,
and sanitary wastes. The 7-percent decrease in solid
LLW generation would extend the planned life of the
onsite LLW disposal facility. The less than 1-percent
decrease in mixed LLW generation would have neg-
ligible impact. An 8-percent decrease in hazardous
waste generation would decrease the number of
offsite hazardous waste shipments. The 17-percent
decrease in liquid ronhazardous sanitary waste and
10-percent decrease in solid nonhazardous sanitary
waste would occur over time as the facilities are tran-
sitioned to EM.

Multipurpose Reactor

Multipurpose Modular High Temperature Gas-
Cooled Reactor. The volume of spent nuclear fuel

generated by the six-reactor module multipurpose
MHTGR would be approximately double the spent

nuclear fuel from the three-reactor module tritium
supply MHTGR. Similar to the mixed-oxide fuel
assemblies, the plutonium-oxide fuel assemblies
would have greater decay heat. Because the
increased decay heat reduces storage density in the
pool area and increases the fuel pool dwell time
before dry storage, the spent nuclear fuel storage
requirement would more than double that required
for the three-reactor module tritium supply MHTGR.
No increases in waste generation rates or characteris-
tics are expected due to the change from uranium-
oxide reactor fuel to plutonium-oxide reactor fuel.
However, there would be increases in waste genera-
tion for all waste categories due to operation of the
Pit Disassembly/Conversion Facility to include the
introduction of mixed TRU and TRU wastes from
both the Pit Disassembly/Conversion Facility and the
fabrication of platonium-oxide fuel. These increases
are in addition to those listed in table 4.6.3.10-2 for
the tritium supply MHTGR. Table 4.8.3.1-8
provides the quantity of waste effluents from the Pit
Disassembly/Conversion Facility. In addition,
approximately 385 yd3 of mixed TRU and TRU
wastes would result from the fabrication of
plutonium-oxide fuel. The 399 yd3 of mixed TRU
and TRU wastes would require transport to a
geologic repository (assuming one is available) after
they have been processed to meet the WIPP waste
acceptance criteria. SRS has existing and planned
TRU waste handling facilities that could be used.

The transport of the mixed TRU and TRU wastes to
WIPP would require 35 truck shipments per year,
18 regular train shipments per year, or six dedicated
train shipments ;Jer year. One hundred gallons of
liquid and 0.2 yd” of solid mixed LLW would require
treatment in accordance with the SRS Site Treatment
Plan. Approximately 0.003 acres per year of LLW
disposal area would be required to dispose of the
10 yd® of solid LLW. Sufficient staging capacity
exists to accumulate the 1,000 gallons of liquid and
11 yd3 of solid hazardous wastes while awaiting
shipment to a RCRA-permitted treatment and
disposal facility. An additional 87 yd3 of solid non-
hazardous wastes would require disposal in the
sanitary landfill. Additional liquid sanitary and
industrial wastewater treatment facilities may be
required if the Pit Disassembly/Conversion Facility
is not collocated with the multipurpose reactor.
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Multipurpose Advanced Light Water Reactor. Spent
fuel would be generated at the same rate with approx-

imately the same amount of residual heavy metal
content as the tritivm supply ALWR. The decay heat
in the mixed-oxide fuel assemblies could be 10 to
20 percent greater than the heat in spent uranium-
oxide fuel assemblies. The increased decay heat load
could reduce the fuel assembly storage density in the
fuel pool and dry storage casks or increase fuel pool
dwell time before dry storage. No increases in waste
generation rates or characteristics are expected due to
the change from uranium-oxide reactor fuel to
mixed-oxide reactor fuel. However, there would be
increases in waste generation for all waste categories
due to operation of the Pit Disassembly/Conver-
sion/Mixed-Oxide Fuel Fabrication Facility to
include the introduction of mixed TRU and TRU
wastes. These increases are in addition to those listed
in table 4.6.3.10-2 for the Large and Small tritinm
supply ALWR. As shown in table 4.8.3.1-4, approx-
imately 399 yd® of mixed TRU and TRU wastes
would require transport to a geologic repository
(assuming one is available} after they have been
processed to meet the WIPP waste acceptance
criteria. SRS has existing and planned TRU waste
handling facilities that could be used.

The transport of the mixed TRU and TRU wastes to
WIPP would require 35 truck shipments per year,
18 regular train shipments per year, or six dedicated
train shipments per year. Two hundred gallons of
liquid and 13 yd of solid mixed LLW would require
treatment in accordance with the SRS Site Treatment
Plan. Approximately 0.12 acres per year of LLW
d1sposa1 area would be required to dispose of the
524 yd of solid LLW. Sufficient staging capacity
exnsts to accumnulate the 200 gallons of liquid and
13 yd® of solid hazardous wastes while awaiting
shipment to a RCRA-permitted treatment and
disposal facility. An additional 3,920 yd® of solid
nonhazardous wastes would require disposal in the
sanitary landfill. Additional liquid sanitary and
industrial wastewater treatment facilities may be
required if the Pit Disassembly/Conversion/Mixed
Oxide Fuel Fabrication Facility is not collocated with
the multipurpose reactor.

Potential Mitigation Measures. Each tritium supply
technology and the upgraded recycling facilities
would be designed to process its own waste into
forms suitable for storage or disposal and would use
proven waste minimization and pollution prevention
technologies to the extent possible. A consolidated
recycling facility upgrade could further reduce and
minimize waste management. The consolidated
upgrade is described in appendix section A.2.2.2 and
includes the transferring of functions from Building
232-H. This would result in a 400 yd per year
decrease in the generation of solid sanitary waste. All
other waste volumes would be unchanged. Some
facility designs would produce waste quantities or
waste forms that could undergo additional reductions
by utilizing emerging technologies, thereby further
reducing or mitigating impacts. Pollution prevention
and waste minimization would be considered in
determining the final design of any facility con-
structed as part of the proposed action at SRS,
Pollution prevention and waste minimization would
also be evaluated as part of site-specific analyses and
tiered NEPA documents.

Utilization of existing treatment, storage and disposal
facilities could further reduce impacts. For example,
the liquid LLW processing facilities at SRS have
capacity exceeding the generation rates of any of the
technology options and may be able to process those
wastes. The saltstone process in the defense waste
processing facility could be utilized for these wastes.
Similarly, the Consolidated Incineration Facility is
scheduled fo complete its mission of treating existing
LLW, mixed LLW and hazardous wastes by the time
the new tritiutn supply facility would be constructed.
It therefore could be utilized to process LLW, mixed
LLW and hazardous wastes from the tritium supply
facility. The use of existing incineration at SRS could
reduce the volume of solid LLW to be disposed by a
factor of up to 20. The new central sanitary waste
treatment plant could also be utilized. Utilization of
these facilities would require site-specific engineer-
ing studies and NEPA analysis.
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4,7 INTERSITE TRANSPORT OF TRITIUM SUPPLY
AND RECYCLING MATERIALS

This PEIS examines alternatives to accomplish the
future mission for tritium supply and recycling: to
retain and upgrade the existing tritium recycling
facility at SRS or to locate one of the tritium supply
technologies with or without recycling facilities at one
of five candidate sites. All of these would require
transporting quantities of hazardous materials,
including tritium, between sites. All hazardous mate-
rials, except tritium and highly enriched uraniurm,
would be transported by commercial carrier in compli-
ance with DOT regulations. Tritium and highly
enriched uranium would be transported by authorized
government means. Under all alternatives, tritinm
reserves would remain in place at SRS; therefore, there
would be no impacts for relocating tritivm inventory.

Transportation impacts could result from normal
operation of the tritinm supply and recycling facility.
With the tritium supply and recycling facility, there are
two types of DOE tritinm shipments for normal oper-
ation: those between DOE facilities and those
between a DOE facility and a military first destination.
Impacts could also result from the transport of highly
enriched uranium for fuel feed materials under the
HWR and MHTGR alternatives. Mullipurpose reactor
impacts are addressed separately in section 4.8.3.

DOE has extensively studied the risk of accidental
dispersal of radioactive materials, inclading tritium
transported by Ross Aviation, Inc., DOE’s air cargo
contractor. The assessment showed that the probabﬂ-
ity of an accident by Ross Aviation was 2 Tx107 per
year, The annual tritium release probability was
1.0x107 and the consequences from the acc1denta1
release of tritium is estimated to be 9.0x10°8 latent
cancer fatalities per year.

4.7.1 Affected Environment

Although DOE has experienced traffic accidents
related to the intersite transport of Complex materi-
als, historically there has never been a traffic accident
mvolving the release of radioactive materials. There-
fore, risk impacts were determined using standard
analysis criteria and universally accepted computer
models.

The Complex’s hazardous material (radioactive and
nonradioactive) transport requirements are minor
compared to the large shipment volume from non-
DOE hazardous material transport activities. DOT
estimates that approximately 4 billion tons of
regulated hazardous materials are transported each
year and that approximately 500,000 movements of
materials occur each day (PL 101-615, Section 2(1)).
There are approximately 2 million annual shipments
of radioactive materials involving approximately
2.8 million packages. This is about 2 percent of the
Nation’s annual hazardous materials shipments. Most
radioactive shipments involve small or intermediate
quantities of material in relatively small packages.
During 1991, the most recent year for which complete
data are available, the Complex shipped about 6,200
radioactive packages (commercial and classified)
between its sites. This represents less than (.3 percent
of dll radioactive shipments in the United States and
about 2 percent of all Complex intersite shipments.

The Complex’s unclassified radioactive and other
hazardous materials are transported by commercial
vehicles (truck, rail, and air carriers). Special nuclear
material and radioactive weapons components, repre-
senting approximately 3 percent of DOE’s total
hazardous materials shipments, are transported by
DOE’s safe secure trailers and the Ross Aviation, Inc.,
air contract carrier. Typically, these special nuclear
materials and weapon components require continual
surveillance and accountability by DOE’s Transporta-
tion Safeguards Division located in Albuquerque, NM.

Tritium shipments between sites are made almost
exclusively by air by Ross Aviation, Inc. A small
number of tritium shipments and most highly
enriched uranium shmments are made by DOB-
owned and -operated safe secure trailers. The safe
secure trailers are vehicles designed specifically for
the safety and security of the cargo. Shipments by
safe secure trailers are accompanied by armed guards
and are monitored by a tracking system. Regulatory
authority is discussed further in appendix G.

For the analysis of intersite shipments of tritium, the
baseline used is the number of limited-life compo-
nents (tritium reservoir) needed per year to meet all
stockpile requirements, including limited-life com-
ponents needed for replacement in existing weapons.
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This baseline represents DOE’s anticipated tritium
workload. The historical and projected data for
tritium shipments are classified information.

4.7.1.1 Site Transportation Interfaces for
Hazardous Materials

The existing transportation modes that serve each of
the five candidate sites and the links to those modes
for the intersite transport of hazardous materials are
summarized in table 4.7.1.1-1.

In A Report by the Nuclear Weapons Complex Recon-
Jfiguration Site Evaluation Panel (October 1991), four
sites (INEL, ORR, Pantex, and SRS) were given a
comparative rating based on the strengths and weak-
nesses of their transportation services. For consis-
tency, the rating methodology and evaluation
procedures established by the Nuclear Weapons
Complex Reconfiguration Site Evaluation Panel were
also applied to NTS, A more detailed discussion of
transportation issues is included in appendix G.

4,712 Packaging

Packaging refers to a container and all accompanying
components or materials necessary to perform its
containment function. Packagings used by DOE for
hazardous materials shipments are either certified to
meet specific performance requirements or built to
specifications described in DOT hazardous materials
regulations (49 CFR). For relatively harmless radio-
active materials, DOT Specification Type A
packaging is used. Type A packaging is designed to

retain its contents under normal transportation condi-
tions. More sensitive radioactive materials ship-
ments, including limited-life components (tritinm
reservoirs) and highly enriched uranium, require the
use of highly sophisticated Type B packaging,
designed to prevent the release of contents under all
credible transportation accident conditions.

Tritium, a low-energy beta emitter, is shielded in its
packaging to prevent radiation of detectable levels
outside the packaging. Tritium is shipped in
packaging specifically designed for containment
should an accident occur. Thus, during normal oper-
ation, tritium-related transportation poses no signifi-
cant risk to transportation workers or the public.

Highly enriched uranium for fuel feed material would
be placed in DOT-specification, Type B packaging
and transported by DOE safe secure trailer.

4.7.1.3 Reuactor Vessel Transport

The reactor vessel is the largest component shipped
to a site for installation. The vessel size and weight
will vary, depending on the reactor technology and
manufacturer selected. Based on past experience, it
is possible to transport a reactor vessel to any of the
candidate sites. Transport of this type of equipment
would require specific routing, special transpost
vehicles, and assurance that the transportation infra-
structure, from origin to destination, is compatible to
accept the size and weight of the load. Barge is a
preferred mode of transport, when available.
Transport of the reactor vessel is typically the

TABLE 4.7.1.1-1.—Transportation Modes and Comparison Ratings for the Candidate Sites

Distance to Overall Level
Onsite Nearest Airport for Possible of
Railroad  Infer-State Cargo Barge Weather Transport
Service Highway  Shipments Service Delays® Service
Candidate Site (miles) {miles)
Idaho National Yes 46 40 No Yes Good
Engineering Laboratory
Nevada Test Site No 60 65° No No Good
QOak Ridge Reservation Yes 4 31 Yes Minimat Good
Pantex Plant Yes 7 20 No Minimal Qutstanding
Savannah River Site Yes 30 20 Yes Minimal Good

3 DOE Transportation Safeguards System shipments.

b A closer onsite or nearby zirfield could be used for DOE Transportation Safeguards System air cargo shipments only.

Source: Source: DOE 1991j; NTS 1992a:3.
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vendor’s responsibility. Any potential impacts for
reactor vessel transport would be included in site-
specific iered NEPA documentation.

4.7.2 Environmental Impacts

Transportation-related impacts result from the
movement of materials between sites. The analysis
of transportation impacts focused on the movement
of tritium because of its greater potential for impacts.
The transportation impact assessment on tritium is
presented in a gualitative manner because of a lack of
historical accident data.

Because there will be no relocation of existing tritium
inventory, regardless of the tritium supply technology
selected, the only type of tritium transportation impact
that could result from alternatives analyzed in this
PEIS are yearly impacts associated with the transport
of limited-life components during normal operation.
Yearly operational transportation impacts could occur
regardless of the site selected for trittum supply and
recycling. However, if the tritium supply and
recycling functions are collocated with the assembly
and disassembly function at Pantex, tritium transpor-
tation risk would be reduced between DOE sites.

Radioclogical impacts could result from the transport
of highly enriched vranium fue] material under the
HWR and MHTGR alternatives. These risks are
assessed.
4,72.1 NoAction

Under No Action, tritium functions would remain at
SRS. There would be no new tritium supply and no
one-time tritium relocation impacts. The only
impacts for No Action would be from minimum oper-
ational activity. Hence, tritium-related transportation
impacts would decrease under No Action, as the
tritium inventory is reduced through component
replacement or decay.

Under No Action, DOE would have the capability to
perform stockpile surveillance and weapons disas-
sembly activities. These activities would necessitate
some transportation of trititum. For both stockpile
surveillance and weapons disassembly activities, the
weapons would be dismantled at Pantex and tritium
components shipped to SRS. The amount of tritium
to be transported under stockpile surveillance activi-
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ties is determined by quality assurance factors (i.e.,
random selection of weapons for testing and type and
number of weapons). Tritium components from
stockpile surveillance activities would be shipped at
a low level of activity, based on specific requiremnents
of the stockpile. The annual number of nuclear
weapons being dismantled would decrease as goals
of the current disarmament treaties are reached. By
20035, weapons disassembly under No Action would
be performed primarily to meet weapons inventory
replacement needs and is expected to involve approx-
imately 5 percent of the stockpile annually.

The No Action impacts for the transportation of
tritium can be summarized as follows:

* Normal (Incident-Free) Operation—The
risk of transporting limited-life compo-
nents to/from SRS is negligible because
there are no detectable levels of radiation
outside the package,

* Accident Condition—The estimated con-
sequences of transporting limited-life
components to/from SRS and Pantex is
9.0x10°8 latent cancer fatalities per year.

Without a new source of tritium, DOE is projected to
eventually run out of tritium reserves. Transportation
risks would decrease thereafter until the tritium
inventory was depleted.

4.7.2.2 Tritium Supply and Recycling
Alternatives

With each of the tritium supply technologies and
recycling facilities, radiological risk could be
incurred from transporting limited-life components
between Complex sites in the course of normal oper-
ations. The impacts from transporting limited-life
components would vary depending on where the
tritium supply technologies and recycling facilities
are located in relation to Pantex or military first des-
tinations. Factors affecting impacts include air
mileage, exposed populations, ground support facili-
ties, and road miles travelled to and from airfields.

All possible transportation route combinations were
evaluated. Although differences exist, such as air
miles traveled, the consequences of an accidental
tritium release during transport is estimated to be




Affected Environment
and Environmental Impacts

9.0x10°® latent cancer fatalities per year, regardless
of the site selected, because takeoffs and landings
will remain the same.

A simplified method of estimating the changes in
transportation risk for tritium is to compare with No
Action the relative changes in the distance that
limited-life components might be transported to or
from the assembly/disassembly plant at Pantex.
Using this approach, transportation risk increases or
decreases, depending on miles traveled, can be
expressed as a relative mileage factor. The changes
in relative transportation risk for the five candidate
sites are presented in table 4.7.2.2-1. Compared to
the current fransportation risk of tritiom, the relative

transportation risk would be 29 percent lower if

tritivm supply and recycling is located at INEL,
30 percent lower at NTS, and 13 percent lower at

ORR. There would be no transportation risk if

tritium supply and recycling is collocated with

assembly/disassembly functions at Pantex. For a
comparison of air mileage distances between sites,

see appendix table G.6-3.

An alternative to collocating tritium supply and new
recycling facilities at INEL, NTS, ORR, or Pantex
would be to place only tritium supply at these sites
and upgrade and continue to use the recycling
function at SRS. In this case, the following tritium-
related transportation would occur:

+ Virgin tritium would be shipped from the
tritium supply facilities at INEL, NTS,
ORR, or Pantex to SRS for processing in
the tritium recycling facilities;

¢ Tritium limited-life components would
continue to be shipped from SRS to
Pantex for weapons production;

» Excess tritium limited-life components
from disassembled weapons would
continue to be shipped from Pantex to
SRS for recycling; and

e Tritium limited-life component
exchanges would continue to be shipped
between SRS and military locations for
replenishment.

This option could result in additional impact for trans-
porting virgin tritium from the tritium supply facility
to SRS. Two additional trips are estimated per year,
or approximately 2 percent of the total distance trav-
elled. Using the relative risk criteria described above,
the cumulative risk of this option would vary slightly
depending on the location of the selected tritium
supply site, but would not exceed a relative risk factor
of 1.02. This option poses the highest risk because of
the greater distances tritium would be transported.

To estimate radiological impacts from transportation,
the probability of an accident occurring was derived
from DOE and DOT empirical data bases, and the
upper bound additional exposures (50-year
committed effective dose equivalent) that might be
experienced were used. Factors considered in the
analysis include historical accident rates, population
densities along the route, and national atmospheric
dispersion parameters. These factors were incorpo-
rated in the RADTRAN transportation risk computer
code used for the caleulations.

Based on transporting two truckloads of highly
enriched uranium per year over the highest risk route
(from Y-12 to INEL), the estimated population dose
risk from radiological accidents during transporta-
tion is 3.9x10°1! person-rem per year.

TABLE 4.7.2.2-1.—Comparison of Relative Mileage Risk

Tritium Supply and Recycling Site

Assembly and
Disassembly Site INEL NTS ORR Pantex SRS
Pantex ' 0.71 0.7 0.87 0? 1.0

3 Zero indicates that the tritium supply and recycling facilities are collocated with the assembly/disassembly function.
The current baseline route for tritium is from SRS to Pantex, 1,010 miles. The baseline mileage sk is 1.0

Source: DOE 1994b: 1.
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Nonradiological impacts are fatalities that could
result from traffic accidents. Standard risk factors
(fatalities per miles) for transport by truck in the U.S.
are: 6. 8x10' for rural, 1.7x10°8 for suburban, and
9.6x107? for urban population zones. Using the
highest risk route (from Y-12 to INEL), the nonradi-
ological accident impact would not exceed 4.9x10*
fatalities per year.

Modular High Temperature Gas-Cooled Reactor
Alfernative

For this analysis, highly enriched uranium-oxide
would be shipped in DOT-specification, Type B
packaging approved for this purpose. Each truckioad
would contain twenty packages. Based on an annual
usage of 2,200 Ib of highly enriched uranium (DOE
1995a) and a limit of 40 pounds of highly enriched
uranivm per package (FDI 1995b), approximately
three truckloads per year would be required to
transport the material.

The estimated population dose risks from radiologi-
cal accidents during transportation are 5.8x10™H
person-rem per year for the highest risk route (from
Y-12 to INEL). ' The estunated nonradiological
accident risks are 7.3x107 fatalities per year for the
highest risk route (from Y-12 to INEL).

The maximum number of fatalities that would occur
within 1 year from both radiological and nonradio-
logical accidents involving the transportation of
highly enriched uranium-oxide for both HWR and
MHTGR would not exceed 0.00051 (DOE 1995a:3).

LEW results from industrial processes and includes
radicactively contaminated paper, protective
clothing, cleaning materials, metal and glass equip-
ment, tools, and construction items. The Complex’s
LLW is disposed of at permitted onsite locations with
the exception of Pantex, which ships its LLW to NTS.
If the tritium supply and recycling facilities are
located at Pantex, the additional transportation risk of
shipping LL.W to NTS for normal operation would be
negligible, regardless of the reactor technology, for
the reasons described in appendix G. Table 4.7.2.2-2
_ presents the health impacts from transportation
accidents due to siting of tritium supply and recycling
facilities at Pantex and shipment of LLW to NTS.

The number of fatal cancers per year by radiological
release from all credible accidents ranges from a
high of 3.0 0x10°8 to a low of 3. 3x10’ For traffic
accidents not involving radiological releases, the
number of fatalities ranges from a high of 4.0x10™
to a low of 4. 3x10‘5 Regardless of the tritium
supply and recycling alternative, health impacts
from transporting additional LLW shipments from
Pantex to NTS are small.

Regardless of the tritium supply technology selected,
locating the tritium supply and recycling facilities at
Pantex would not appreciably increase impacts should

" an accident from the transport of LLW to NTS occur.

The impacts for the transportation of tritium, highly
enriched uranium, and LLW under tritium supply and
recycling alternatives can be summarized as follows:
Normal (Incident-Free)} Operation—The risk of
transporting limited-life components is negligible
because no detectable levels of radiation outside the
package are expected.

¢ Accident Conditions—The estimated
latent cancer fatalities per year from
radiological effects due to an accident
involving the transport of limited-life
components is 9. 0x10°8, If the If the transport

of highly enriched uranium is required
(HWR and MHTGR alternatives), the
estimated number of fatalities is 5.1x10=.
The worst-case values for transporting
LLW between Pantex and NTS are not*
expected to exceed 3.0x10°8 fatalities per
year from radiological effects and -
4.0x10"* traffic fatalities per year from
traffic accidents not involving radiologi-
cal releases,

4.8 POTENTIAL IMPACTS FROM TRITIUM
SuUPPLY OPTIONS

In addition to the impacts described in section 4.2
through 4.7 for the proposed tritium supply technol-
ogies and recycling facilities, impacts due to various
options are qualitatively described in this section.
Where possible, a quantitative analysis is presented.
The options identified relate to additional reactor
capabilities {electrical production) which have been
included in the designs evaluated in this PEIS, an
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TABLE 4.7.2.2-2.—Accident Impacts from Transporting Low-Level Waste from Pantex Plant to Nevada

Test Site
With a Radiological Release = Without a Radiological Release
Additional Fatal
Shipments of Cancers from Fatal Traffic
Low-Level Additional Cancer Traffic Fatality
Waste to NTS ~ Shipments Frequency Fatalities Frequency
Alternative {(per year) {per year) (years) (per year) {years)
Heavy Water Reactor 86 2.8x10°8 3.6x107 3.7x10° 2,703
Heavy Water Reactor 92 3.0x10°8 3.3x107 4.0x10% 2,525
and Recycling Facility®
Modular High Temperature 22 7.2x10°9 1.4x10% 9.5x10°% 10,571
Gas- Cooled Reactor
Modular High Temperature 27 8.8x10% 1.1x108 1.2x104 8,621
Gas- Cooled Reactor
and Recycling Facility
Large Advanced Light 26 8.5x10° 1.2x108 1.1x104 8,929
‘Water Reactor
Large Advanced Light 32 1.0x10°8 9.6x107 1.4x10™ 7,246
Water Reactor and
Recycling Facility
Small Advanced Light 13 4.2x10% 2.4x10% 5.6x10° 17,889
Water Reactor
Small Advanced Light 18 5.9x10° 1.7x10% 7.7x10° 12,920
Water Reactor and
Recycling Facility
Accelerator Production 10 3.3x10° 3.1x103 4.3x10°% 23,256
of Tritium®
Accelerator Production 16 5.2x10°° 1.9x108 6.9x10°° 14,535
of Tritium and
Recycling Facility

2 High transportation risk altzmative.
b Low transportation risk alternative,
PX DOE 1993a:1.

option for providing a dedicated power plant for the APT,
and a plutonium or mixed-oxide fueled reactor.

4.8.1 Sale of Steam from Tritium Supply
Technologies

Two of the tritium supply reactor technologies, the
MHTGR and the ALWR, operate at temperatures high
enough to produce electricity by a power conversion
facility. Heat transferred to the secondary cooling
system could be used to generate steam that would drive
turbine generator units. The MHTGR and the ALWR
reactor technologies, as described and analyzed in this
PEIS, include a power conversion facility. Thus, this
PEIS includes the consequences of the production of
electricity. Impacts to air, water, land, and human health
from energy production are included in section 4.2

through 4.7 for the MHGTR and ALWR; however, distri-
bution and transmission of generated power by the
reactors are not assessed. The offsite impacts of the dis-
tribution and transmission of electrical power to operate
a reactor or an accelerator are also not addressed.
Because the conditions associated with the sale of steam
for power, or the generation and sale of electricity, are
uncertain, it is not possible to assess any specific offsite
environmental impacts. However, it is clear that it would
be necessary to construct electrical distribution or trans-
mission lines and that electricity would be transmitted
across the lines. Thus, the following section discusses
the general impacts from the sale of steamn or electricity.
Similar impacts would also be expected from the con-
struction of transmission and distribution lines to operate
the reactor and accelerator technologies. A separate
tiered site-specific NEPA review would be required to
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support a decision to sell steam for power production
or to generate electricity.

Because it is not known where or how much new
offsite transmission capacity would be required for
any of the sites, no site-specific impacts can be
assessed. However, the general impacts of transmis-
ston lines are discussed below.

Coanstruction of an electric distribution or transmis-
sion line would result in land use and visual impacts.
The level of impact would depend on the existing
land uses and the surrounding visual environment.
Transmission lines could create strong vertical line
and moderate texture contrasts with surrounding
landscape, particularly where they run parallel to
regional highways. These contrasts would draw
attention to the transmission line. Visual impacts
may occur along the segments of transmission lines
where they cross ridgelines or lands with high visual
qualities. The location of towers would likely
introduce impacts to the skyline along ridgeline
segments and draw strong visual attention from
viewers traveling on highways or using regional rec-
reational resources.

Construction of an electric distribution or transmis-
sion line would also disturb terrestrial habitats. For
example, any crossed wetlands or riparian areas might
be disturbed by activities to clear vegetation, place
transmission towers, construct maintenance road
access, and string cables. With time, disturbed areas
in the right-of-ways would undergo some degree of
patural succession; however, continued maintenance
by the utility would limit the succession stage. The
transmission lines could open previously inaccessible
areas to human presence through the introduction of
roads for construction and maintenance. Wotkers as
well as trespassers using the access roads could
increase road kills and general harassment of wildlife
in the area of the transmission corridor.

Birds could also be affected by transmission lines.
During periods of decreased visibility due to fogging
or adverse weather, it is not unusual for birds to
collide with lines or transmission towers. The most
frequent victims of such collisions are large
migratory water birds and raptors in areas where
lines are located adjacent to raptor concentration
areas, waterfowl wintering staging areas, or other
areas with avifauna concentrations. The placement
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of lines near to where birds congregate (e.g., roosting
areas, lakes, and wetlands) could increase the risk
and frequency of bird collisions.

Transmission lines preduce a corona, which is a
physical manifestation of energy loss. This phenom-
enon results in audible noise, radio and television
interference, and the production of ozone in the
immediate area of the lines. The effects of corona
production decrease dramaticaily as distance from
the line increases.

There is limited scientific understanding of the
potential health risks from electromagnetic fields
exposure. Electric fields associated with transmis-
sion lines are a function of the voltage of the line,

while magnetic field levels are a function of the
current carried by the conductors. Both field magni-

tudes are affected by the size of the conductor,
conductor separation distance, and distance from the
conductor. Electromagnetic field exposure typically
is attenuated with distance from the conductors.
Therefore, electromagnetic field exposure would
vary along a transmission line right-of-way.

Currently it is not known whether certain magnitudes
of electromagnetic field exposure are safer or less
safe than other levels. For example, with most chem-
icals, it is assumed that exposure to higher concentra-
tions is worse than exposures at lower
concentrations. This may or may not be true in the
case of electromagnetic field exposure. The basic
nature of the interaction between electromagnetic
field exposure and biological processes is still not
understoed and, because of this, it is inappropriate to
make generalizations about the exposure-response
relationships and cancer effects. Also, other health
effects have not been studied as extensively as cancer
effects, so it is even more uncertain if there are any
noncarcinogenic health risks associated with electro-
magnetic field exposure.

4.8.2 Dedicated Power Plant for Accelerator
Production of Tritium

As indicated in section 3.4, an option to collocate a
dedicated power plant (500 to 600 MWe) at a DOE
site or in the site region by a utility to support an APT
may be considered a potential but unknown cost
saving measure at some sites.
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To identify potential site-specific impacts at the five
candidate sites from a dedicated power plant, a
typical 500 to 600 MWe gas-fired power plant was
evaluated. The gas-fired plant was selected for site-
specific analysis based on utility trends in power
plant new construction and requirements to meet
environmental regulatory standards and guidelines.
Potential site-specific impacts on site infrastructure,
biotics, air quality, and waste management are
included in each site’s environmental analysis for
these issues in section 4.2-4.6.

Because it is not known if the power plant option is
viable or even reasonable for any of the candidate
sites, where such a plant would be located {(onsite or
offsite), or what type of power plant would be
designed, more detailed site specific impacts can not
be assessed. However, the general impacts that may
potentially be expected from construction and
operation of such a power plant whether it be coal or
natural-gas, are discussed below in a qualitative
manner. These impacts would be in addition to those
described in section 4.8.1 for transmission lines from
the regional power pool because the APT would still
require this power source as a backup.

4.82.1 Coal-Fired Power Plant

The design of a 500 to 600 MWe coal-fired, steam-
electric generating power plant would vary greatly
depending on the site characteristics. However,
the major components which could be common to
any design can be used to assess general environ-
mental impacts.

The major components of the power plant would
include the following: a steam generator (boiler);
turbine-generator; air emissions control system (dry
scrubber and baghouse); stack; circulating water
(cooling water) system; water supply, storage, and
treatment facilities; waste management and disposal
facilities; and fuel receiving, storage, and handling
facilities. In addition to the above components,
ancillary facilities for the plant as a whole would
typically include access roads, parking areas, a
railroad spur, a switchyard, warehouses, and mainte-
nance facilities.

Construction Activities and Potential Impacts.
Construction activities for the plant site would
typically include road access construction and site

preparation; construction of plant facilities (fire pum-
phouse, wells, power lines, an electric substation,
etc.); concrete and structural steel erection for main
building and support facilities; and construction of a
ceal receiving and unloading siding. The construc-
tion period of a plant of this size is estimated to be
approximately 3 years. An estimated average
construction workforce for this period would be
approximately 500 persons, with a peak workforce of
approximately 800 persons.

Based on power plants of similar size (500 to 600
MWe), approximately 300 acres would be disturbed
by construction activities. The area disturbed could
increase substantially when anciliary facilities are
constructed, such as new railroad spurs. For
example, at NTS a new 60-mile-long railroad spur
would be required if the plant is collocated with the
APT. Land clearing, grading, and general construc-
tion activities would impact land use, soils, air
quality, and biotic resources at the site. The land use
and biotic resources impacts would be long-term.
The air quality and soil impacts would be short-term
and minor with appropriate standard construction
methods. Cultural resources may be potentially
affected by clearing, grading, and excavation activi-
ties depending on the site. The construction
workforce could benefit the revenues of local com-
munities, but could also have adverse impacts on
local traffic. Housing and community services in the
areas probably would not be affected by a construe-
tion project of this size.

Operation and Potential Impacts. The power plant
is assumed to operate 24 hours a day, 365 days per
year, using three &-hour workshifts. Based on similar
sized plants, an estimated operational workforce of
approximately 145 persons would be needed.
Operation of the plant would typically involve four
major activities on a continuous basis: fuel receiv-
ing, storage, and handling; power generating system;
plant water supply; and plant water treatment.

Fuel Receiving, Storage, and Handling, The power
plant is assumed to bura coal delivered to the plant
site by unit trains. A unit train is defined as a train
with 55 coal cars, each with the capacity of 104 tons.
Depending on the site, the source of coal could be in
another state.
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Coal to supply Western power plants is generally
extracted from the earth by stripmining. Coal in
the East is both stripmined and extracted from
below ground mines. Below surface mining has
fewer and less adverse environmental effects than
stripmining. Most below ground mine impacts are
the result of spoils storage and water runoff from
the mine area. With proper controls and treatment
of contaminated runoff, the environmental effects
to surface, groundwater, and terrestrial resources
are expected to be minor,

Stripmining disturbs a considerable amount of land
and affects vegetation and wildlife; it also affects air
and water quality. In the stripmining process, surface
soil and vegetation are removed, to a depth of 30 feet
or more, and piled nearby (“spoils”). The coal is then
dug and stored. The stripmining process is then
repeated except that the spoils are placed in the
preceding pit. The landscape becomes a series of
uneven piles. Eventually surface soil is returned and
the land is reclaimed.

Potential impacts resulting from stripmining include
land disturbance, vegetation removal, runoff,
erosion, and increased stream sedimentation.
Increased surface water turbidity would affect inhab-
itants and potentially result in changes in water tem-
perature and loss of habitat. The land reclamation
and revegetation process would result in competition
among species (including invasive species), soil
compaction, and displacement by nonnative plant
species. Although coal companies are required to
undertake reclamation of mined lands, mining
imposes at least a short-term change in land use, with
longer-term changes depending on the success of rec-
lamation efforts.

After extraction, coal is transported to generating
plants by large trucks and/or unit trains. ns. These

methods of transport produce transport produce diesel engine emis-
sions, some release of dust to the atmosphere, and
consumption of nonrenewable resources {e.g., diesel
fuel). Coal would be received from the mine(s) in
Unit trains that would operate continuously between
the mines and the plant. Assuming a 500 to 600 MWe
plant operating at a 100-percent capacity factor,
approximately 6,000 tons per day of coal would be
consumed. Based on an average annual load factor of
85 percent, the demand would be somewhat lower,
Average total annual coal consumption thus would be
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approximately 1,853,000 tons. To support this
average firing rate would require 324 unit trains to be
delivered every year,

Once the coal is unloaded it is transferred by
conveyor to storage silos that feed boilers or to a
coal storage yard. Storage silos for the assumed
plant size would typically have a capacity of
12,000 tons and be approximately 70 feet in
diameter by 210 feet high. The size of a coal storage
yard would typically be based on a 45-day supply at
an average annual load of 83 percent of nominal
generation capacity. The coal storage yard provides
a reserve from which the station can be supplied
during coal shortages or emergency situations (e.g.,
mine strikes and rail strikes).

The potential impacts of fuel receiving, storage, and
handling are principally associated with fugitive dust
(approximately 16 tons per year) generated by the
handling and processing of coal and groundwater
quality degradation from the potential releases of
constituents leached from coal. However, with
current technologies for dust control and coal
stockpile management, these potential impacts
would be minor.

Power Generating System. The power generating
system typically includes boilers, turbine-generators,
lime spray dry scrubbers, fabric filters, stacks, and
mechanical draft cooling towers.

Coal-fired power plants are designed to ensure that
coal combustion is complete. Air emissions would
include substantial amounts of sulfur dioxide,
nitrogen oxides, carbon monoxide, and hydrogen
chloride on an annual basis. The estimated controlled
annual average emissions from a typical 500 MWe
plant would be: sulfur dioxide (3,440 tons); nitrogen
oxides (8,600 tons); particulate matter ;293 tons);
and carbon monoxide and carbon monoxide (2,219 tons). These products
of coal (and to a lesser extent gas) combustion con-
tribute to the regional acid rain problem in the eastern
United States, adverse health effects, and potentially
the unsolved issue of global warming. Excluding
flue gas, the principal products of burned coal would
be bottom ash and fly ash carried through to the
scrubber and baghouse. An air emission control
system designed with best available control technol-
ogy would minimize air quality impacts and meet
applicable state and Federal air quality standards.
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A lime spray dry scrubber would require approxi-
mately 100 tons per day of lime, and assuming 23-ton
capacity pneumatic transfer trailers, 4 additional
truck trips per day would be added to site traffic. The
air emission control system would also be expected
to generate considerable waste products that when
added to bottom ash and mill rejects (pyrites) would
generate additional truck traffic and land disposal
area impacts. An:estimated 22 tons per hour of fly
ash and scrubber byproduct and an estimated 3 tons
per hour of bottom ash and mill rejects would require
disposal in a landfill. Assuming the landfill is
permitted and meets regulatory requirements, no
impacts, outside of developing the landfill if one does
not exist, would be expected. Truck traffic impacts
would vary depending on the site and the locations of
the landfill (onsite or offsite),

The turbine-generators and associated cooling towers
would not be expected to have adverse environmental
impacts since no discharges to the environment
(except for cooling tower water mist) would occur. In
best available control technology designed coal-fired
power plants, cooling tower blowdown water is
typically used for the scrubber, coal dust suppression,
bottom ash transport, and other uses; therefore,
minimal discharge or potential impacts to surface
waters would be expected.

Plant Water Supply. Water, for use in generating
steam and for transferring plant-generated waste heat
to the atmosphere, would be obtained from either
groundwater or surface water depending on the
resources available to the site. The estimated water
requirement for a 500 to 600 MWe plant is approxi-
mately 2.6 BGY. If surface water is used, impacts to
Iand use, soils, and biotic resources and possible
wetlands from construction of a pipeline could occur.
Operation of the pipeline could also affect the surface
water source. Where groundwater was used, new well
fields may need to be established along with pump-
houses and pipeline. Impacts may potentially occur to
groundwater resources (due to drawdown), land use,
cultural resources, and biotic resources due to con-
struction of well fields, pipelines, and powerlines.

Plant Water Treatment. A number of chemicals
would also be expected to be used to treat cooling
systems water and boiler feedwater. The use of such
chemicals would not have direct environmental
impacts in a properly designed plant; however, the

storage of these chemicals in large quantities could
increase the risk of environmental irnpacts in accident
situations. Typical chemicals for treating cooling
system waters include sulfuric acid, lime soda, and
chlorine. Boiler feedwater treatment would depend
on the quality of the water available for use at the site.
Typical treatment chemicals would include lime,
sulfuric acid, caustic soda, hydrazine, and ammonia.

4.8.2.2 Natural Gas-Fired Power Plant

A natural gas-fueled combustion turbine electric gen-
erating power plant design would also vary greatly
depending on the site characteristics. Typically, the
natural gas combustion turbine facility requires less
land, support facilities, water resources, and waste
management than coal-fired plants. The following
major components would typically be expected in a
500 to 600 MWe generating facility: five or six com-
bustion turbine generator units (approximately
90 MWe rated capacity each); a natural gas supply
system; a fuel oil delivery and storage system; a
water supply system (wells or surface water); a water
demineralization system; and transmission and dis-
tribution equipment. In addition to the major compo-
nents, ancillary facilities for the plant could typically
include access roads, parking areas, warchouses, and
maintenance facilities.

Construction Activities and Potential Impacts.
Construction activities would be similar to those
described for the coal-fired plant but at a much
reduced level. The construction period is estimated
to be approximately 2 years and the estimated
average construction workforce for this period would
be approximately 150 persons {approximately
225 peak workforce). Based on similar facilities,
approximately 25 acres would be required for this
size combustion turbine facility. Ancillary facilities
could increase the land requirement and disturbance
area substantially. Construction impacts would affect
the same resources as those described for the coal
power plant but at a substantially reduced level
because of the smaller plant size and land disturbance
area. Socioeconomic effects would be negligible
with this size project.

Operation and Potential Impacts, Operation of a
natural gas electric generating facility would require
a very small workforce compared to a coal power
plant. Approximately 50 to 75 workers would be
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needed. If constructed at an existing utility site, addi-
tional workforce requirements could be less since the
turbine units conld be designed for unattended
operation and remotely operated from the utility
dispatch center. '

Natural gas, the primary fuel for the combustion
turbine, would be directly supplied to the units by

pipeline. Assuming an average heat rate of 14,500 Btu
per kWh and 1,000 Btu per % - (DOE 1993y), approx-
imately 14.5 ft2 of natural gas per KWh would be
constmed. Thus, for the Full APT electrical require-
ment of 3,740,000 MWh per year, 54,200 million e
of natural gas would be needed. The Phased APT
electrical requirement of 2.4 million MWh per vear
would consume 34,800 million £ of natural : of natural gas. No
additional gas handling or storage facilities would be
needed. However, most natural gas combustion plants
have the backup capability to bum No. 2 fuel oil in the
event of gas supply interruption. This auvxiliary fuel
would require construction and maintenance of
storage facilities. Typically, these are 625,000-gallon
above-ground steel tanks approximately 50 feet in
diameter and 45 feet in height. Approximately 8 to 10
tanks would be needed for 5 turbine units. To contain
accidental spills and prevent potential soil, groundwa-
ter, and surface water contamination, a dike system
with low permeability fioors is typically constructed
around the tanks. Fuel oil deliveries to the plant are
typically by truck; however, other means such as barge
transport may be used depending on the site. Potential
impacts to groundwater, surface water resources, air

quality, and soils would be minimal with standard
industry control measures.

The plant would generate no visible emissions during
normal operation; however, the plant could generate
and contribute substantial sulfur dioxide (5 tons),
particulate matter (179 tons), nitrogen oxide
{314 tons), carbon monoxide (75 tons), and volatile
organic compounds (215 tons) emissions on an
annual basis. Using a plant design with best available
control technology to minimize emissions and
comply with applicable air quality standards and

permits would minimize impacts to local and
regional air quality.

Approximately 80 MGY of water would be needed to
operate the plant. A majority of the water require-
ment (approximately 83 percent) would be for NO,
emission control. Approximately 15 percent of the
total water requirernent would be used for backwash-
ing deionizer resins and carbon filters used to dem-
ineralize the NO, injection water. The natural gas
turbine plant would typically use approximately
3.5 percent of the water needed for the same size coal
power plant. The potential environmental impacts
would be anticipated to be similar to those described
for the coal power plant; however, the impacts on
groundwater and surface water resources may be
smaller because of the reduced water requirement.

The demineralized backwash could potentially
degrade groundwater and surface water resources if
not treated before discharge. Typically, backwash
wotuld contain dilute concentrations of trace metals
and low-to-moderate concentrations of calcium,
sodium, and sulfate. With appropriate wastewater
treatment, no impacts to surface water or groundwa-
ter resources would be expected.
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4.8.3 Multipurpose Reactor

This PEIS for Tritium Supply and Recycling evaluates
alternative technologies and sites for long-term,
assured tritium supply and recycling. Arother DOE
program office, the Office of Fissile Materials Dispo-
sition, is preparing a PEIS addressing the issue of how
to dispose of plutonium that is excess to the Nuclear
Weapons Complex (section 1.5.3). Among the alter-
natives expected to be analyzed in Long-Term Storage
and Disposition of Weapons-Usable Fissile Materials
PEIS is the use of plutonium as a fuel in existing,
modified, or new nuclear reactors. Using plutonium
in reactor fuel would burn up a portion of the excess
plutonium and embed any remaining plutonium in
highly radioactive spent fuel, thus reducing the prolif-
eration risks of the material. - -

The nuclear reactors evaluated for tritium production
in this PEIS utilize uranium as the fuel source in their
cores, and the analysis is based on that design. None-
theless, it is conceivable and technically feasible to
also use a plutonium or plutonium-uranium oxide
(mixed-oxide) fuel for a tritium production reactor.
Appendix section A.3 discusses this technical feasibil-
ity for each of the tritium supply technologies
analyzed in this PEIS. Thus, a tritium production
reactor could be utilized by DOE to also dispose of
excess plutonium.

Congress and commercial entities have expressed
interest in developing a multipurpose reactor that
could meet both DOE’s tritium supply requirements
and dispose of the excess plutonium. A multipurpose
reactor is defined as one capable of producing tritium,
“burning” plutonium, and generating revenues
through the sale of electric power.

Of the four tritium supply technologies evaluated in
this PEIS, only the MHTGR and ALWR meet the
above definition of a multipurpose reactor. The HWR
and APT were not recommended by the Materials Dis-
position Office Screening Committee for plutonium
disposition. Thus, the HWR and APT are niot consid-
ered for impact analysis in this section.

However, the MHTGR and ALWR can with minor or
moderate design changes produce tritium, burn pluto-
nium, and generate revenues through the sale of
electric power. This section analyzes the potential
environmental impacts if the MHTGR or ALWR

were used as a multipurpose reactor. As noted in
section 3.2.3, tritium production is the only need
addressed in this PEIS. However, if the MHTGR or
ALWR were used to produce tritium they could also
be used to dispose of plutonium. Therefore, the envi-
ronmental impacts of a plutonium-burning MHTGR
and ALWR are qualitatively presented in this section.
These impacts are not analyzed to the same level of
detail as those presented for the tritium supply tech-
nology alternatives. Furthermore, most of the infor-
mation required for detailed analysis does not
currently exist. Where data does exist, more detailed
analysis is presented.

While this section describes a new ALWR operating
in a multipurpose mode, the discussion is also applica-
ble to the Commercial Reactor alternative. A com-
mercial reactor could be used to make tritium,
produce electricity, and burn plutonium as fuel. The
environmental impacts associated with performing
those missions would be similar to those described for
the multipurpose ALWR. Throughout the document,
references to and discussion of impacts for the multi-
purpose ALWR can be applied to a multipurpose com-
mercial reactor alternative,

The environmental impacts from tritium and steam
production using the MHTGR and ALWR technolo-
gies at each of the five candidate sites are described in
sections 4.2 through 4.6. The generic impacts from
the sale of steam or electricity, including construction
of electric transmission lines, are analyzed in section
4.8.1. This section describes the impacts resulting
from plutonium burning, the third function that could
be performed by a multipurpose reactor.

The ALWR multipurpose reactor would require the
construction of a new Pit Disassembly/Conver-
sion/Mixed-Oxide Fuel Fabrication Facility described
in section 4.8.3.1. The reactor changes and potential
impacts from using mixed-oxide fuel in an ALWR are
discussed in section 4.8.3.2.

For a modular gas-cooled multipurpose reactor, twice
as many reactor modules would be needed both to
meet trittum requirements and to burn plutonium.
The additional reactor modules are needed to compen-
sate for the loss in tritium production due to the intro-
duction of plutonium fuel in such a reactor (appendix
A3.2.2). This is true regardless of whether a 350
MWt MHTGR or a2 600 MWt Modular Helium
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Reactor is used for tritium production (see A.3.1.1 for
a description of the helium reactor). Substantial
technical uncertainty exists for the use of a gas-cooled
reactor for plutonium disposition. The 60G MWt
Modular Helium Reactor would be the most likely
gas-cooled reactor for multipurpose use.

The environmental impacts associated with tritium
production in this PEIS are based upon the 350 MWt
MHTGR and not the 600 MWt Modular Helium
Reactor. The design information for a 350 MWt
MHTGR represents the best available information for
a tritium producing gas-cooled reactor. The impacts
of three 350 MWt MHTGR reactors are representative
of impacts expected from two 600 MWt modular
helium reactors for tritium production (see section
A.3.1.1). This correlation is expected to remain true
for the environmental impacts of a multipurpose
reactor. Thus, the environmental impacts discussed in
this section for a gas-cooled multipurpose reactor are
based upon the 350 MWt MHTGR design.

In addition to twice as many reactor modules, a new
Pit Disassembly/Conversion Pacility would also be
needed for a multipurpose gas-cooled reactor. While
such a facility has not been designed it is expected to
be similar to the facility described in section 4.8.3.1.

The impacts of the MHTGR Pit Disassembly/Con-
version Facility would be minor in comparison to the
construction and operation of three more reactor
modules. The impacts from construction and
operation of three additional MHTGR reactor
modules are discussed in section 4.8.3.3.

The discussion of impacts for the Pit Disassem-
bly/Conversion/Mixed-Oxide Fuel Fabrication
Facility includes both construction and operation.
Tmpacts are described for a collocated facility with the
multipurpose reactor and alone at a separate DOE site.
Construction impacts of the ALWR multipurpose
reactor would not differ from those described for the
tritium production ALWR and therefore are not
discussed in this section. Construction of the multi-
purpose MHTGR would require three additional
reactor modules, and therefore construction impacts
are discussed.

4.83.1 Pit Disassembly/Conversion/Mixed-
Oxide Fuel Fabrication Facility

The primary purpose of the Pit Disassembly/Conver-
sion/Mixed-Oxide Fuel Fabrication Facility would
be to combine the functions of pit disassembly, con-
version, and mixed-oxide fuel fabrication to produce
fuel elements for use in a multipurpose reactor.

The facility would accept surplus plutonium in pit
form and produce plutonium-oxide which would then
be combined with uranium-oxide received from
offsite commercial sources and fabricated into
mixed-oxide fuel. This fuel would be assembled into
appropriate fuel rods for use in a multipurpose
reactor. This process would take plutonium pits,
convert them into plutonium-oxide, blend with
uranium-oxide, and form into fuel rods. For any
plutonium disposition alternative, the pit disassem-
bly/conversion portion of such a facility would be
required. For a multipurpose reactor the fuel fabrica-
tion portion would also be required. However, in the
case of the multipurpose MHTGR, a fuel fabrication
facility is already integrated in the tritium supply

;MHTGR reactor design which, with minor modifica-
tions, could be used for plutonium-oxide fuel fabri-

cating. Therefore, only a new Pit
Disassembly/Conversion Facility would be required
fo accept surplus plutonium in pit form and produce
plutonium-oxide for the fuel fabrication facility.

Facility Description. A new Pit Disassembly/Con-
version/Mixed-Oxide Fuel Fabrication Facility
would be housed in four buildings: (1) the manufac-
turing building; (2) the plutonium area access
building; (3) the administration building; and (4) the
technical services building. Figure 4.8.3.1-1
presents the facility plot plan and figure 4.8.3.1-2
presents the manufacturing building layout plan. The
manufacturing building would be a hardened facility
designed to contain the release of radioactive
materials should such a release occur. The plutonium
area access, administrative, and technical services
buildings would not contain radioactive material pro-
duction or storage facilities.

Similarly, for a new Pit Disassembly/Conversion
Facility, primary buildings would include the
plutonium processing building and the plutonium
operations support building. Nuclear materials
would be handled only in the concrete plutonium
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processing building. Figure 4.8.3,1-1 indicates the
conceptual locations of these buildings along with
other ancillary facilities,

Table 4.8.3.1—1 presents select key design parame-
ters for the Pit Disassembly/Conver-
sion/Mixed-Oxide Fuel Fabrication Facility.
Construction, operation, and waste generation data
for the facility are presented in tableg 4.8.3.1-2,
4.8.3.1-3, and 4.8.3.1-4.

For comparison purposes, tables 4.8.3.1-5 through
4.8.3.1-8 show the design parameters, construction,
operation, and waste management data for the Pit
Disassembly!Conversion Facility only.

TABLE 4.80301"'10_‘1?“:
Disassemb{y/ConversianMixed-Oxide Fuel
Fabrication Facility Key Design Parameters

Design Parameter VYalue
Primary fuel to boilers and Natural gas
other miscellanegys
€nergy users
Buffer zone between I mile
Operations and site
boundary
Storage capacity for 3 year capacity
mixed LLW
Source of raw water Ground wells or reclaimed
(dry site) sanitary wastewater
Manufacm:ing building 115,000 £2
footprint
Total manufacturing 75,000 cfm
building ventilation rate
Manufacturing building 3 stages
A filters {minimum)
Mixed-oxide fabrication 100
capacity
{metric tons pet year)
Public exposure to 100
radiation at site
bourdary (mrem
effective dose equivalent
per year)
Worker maximum 1,000
£xposure to radiation
(mrem effective dose
equivalent per year
Maximum allowable 5,000
Goal 560

Source; I_.ANT:, 1895p,

and Environmentt Impacts
e

TABLE 4!8-3.1-2-“-1’1.‘
Disassembly/Con version/Mixed-Oryide Fuel
Fabrication Facility Construction Requiremenys

Requirernent Consumption
Material/Resources
Electrical power (MW peak) 1
Concrete (ydd) 40,000
Steel (tons) 4,000
Fuel (gal) 200,000
Industrial gases (scf) 350,000
Water (gal) 3,000,000
Water (GPD peak} 5,000
Land Disturbance {(acres) 129
Employment
Total employment (worker years) 3,155
Peak employment (workers) 745
Construction peried (years) 6
Source: LANL 19955, -
TABLE 4.8.3.1-3.—_pj;

Disassembly/Con version/Mixed-Oxide Fuel
Fabrication Facility Operation Requirements

Requirement Consumption
Utility
Electrical power (MWh per 20,000
year)
Electrical cnergy (MW peak) 4
Water (gal/yr) <10,000,000
Natural gas (scf) 125,000,000
Diesel Fuel (gal per year) 8,000
Plant Footprint
Plant (acres) 129
Employment

Total employment 650

Sonrce: LANL. 1995p, o
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TABLE 4.8 .3.1"'4-"'-Pit
Disassembly/Conversion/Mixed—Oxide Fuel
Fabrication Facility Waste Volumes

Annual Average Annual
Yolume Velume
Generated Effiuent
During During
Construction QOperation
Category &) vd®)
Transuranic
Liguid None None
Solid None 3192
Mixed TRU
Liquid Noene Nomne
Solid None 6.5
Low-Level
Liquid None None
Solid None 524
Mixed
Low-Level
Liquid Nene 1
(200 gal)
Solid None 13
Hazardous
Liquid None 1
(200 gal)
Solid None i3
Nonhazardous
{Sanitary)
Liquid <16,500 495
(<3,330,000 gal) {10,000,000 gab)
Solid < 674 3,920
Nonhazardous
(Other)
Liquid None Included in
sanitary
Solid Inciuded in Inciuded in
saritary sanitary

TABLE 4.8.3.1-5.—Fif Disassembly/Conversion
Facility Key Design Parameters

Source: LANL 1995b.
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Design Parameters Values
Primary fuel to boilers and other Natural gas
miscellaneous energy users
Buffer zone between cperations 1 mile
and site boundary
Storage capacity for mixed LLW Shipped offsite
Sonrce of raw water {dry site) Underground wells
Manufacturing building footprint 82,800
Plutosium-oxide production 2
capacity (metric tons pex year)
Public exposure 10 radiation at site 100
boundary {mrem effective dose
equivalent per year)
Worker maximum exposure to 1,000
radiation (mrem effective dose
equivalent per year)
Maxinum allowable 5,000
Goal 500
Source: LANL 1995b.

TABLE 4.8.3.1-6—Pit Disassembly/Conversion
Facility Construction Reguirements

Requirement Consumption

Material/Resources

Electrical power (MW peak) 3

Concrete (y&%) 25,000

Steel (tons) 2,500

Fuel {gal) 125,000

Industrial gases (scf) 500,000

Water (gal) 2,000,000

Water (GPD peak) 10,000
Land Disturbance (acres) 5
Employment

Total employment {worker years) 330

Peak employment (workers) 125
Construction period (years) 6

Source: LANL 1995b.
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and Environmensyy Impacts
_—
TABLE 4.8,3,1-7.—pir Disassemb!y/Conversion TABLE 4.8.3.1-8—pjr Disassemb{y/(?on version
Facility Operation Reguirements Facility Waste Volumes
Requirement Consumption Annual Average T
Utility VYolume
Electrical energy (MW per year) 13,000 Generated  Annual Vohume
Electrical power (MW peak) 5 Durmg' Effiuent During
Water (GPY) 10,000,000 Constn;chon Operation
00 Waste Category (yd% yd3
Natural gas (scf) 80,000,000 T—— —
Diesel fuel SGP Y) 5,000 Liqllid None Note
Plant FODth'lllt Solid None 132
Plant (acres) 30 Mixed TRU
Employment Liquid None None
Total employment 520 Sotid None 12
Sovrce; LANL 19935a, LOW—LCVGI
Liquid None None
Operation impacts are expected to be less for a Pit Solid None 10°
Disassembly/Conversion Facility than for a Pit Djs. Mixed Low-
assembly/Conversion/Fuel Fabrication Facility due Level
to the difference in anmuaj Plutonium product output Liquid None 0.5
of 2 metric tons of plutonjum-oxide versus (100 gal)
100 metric tons of fabricated fuel, respectively. The Solid None 0.2
decrease is expected for construction impacts as well; Hazardous
the smaller Pit Disassembly/Conversion Facility Liquid None 5
would require fewer construction personnel, would (1,000 gai)
consume less materials and resources, and would Solid None 12
generate fewer construction emissions and wastes. Nonhazardous
(Sanitary)
Construction Impacts. The pjt Disassembly/Con- Liquid 1,650 74,270
version/Mixed-Oxide Fuel Fabrication Facility (333,300 gal) (15,000,000 gal)
would be constructed in conjunction with a multi- Solid None 87*
purpose ALWR and could be collocated with the Nonhazardous
Teactor or be sited at another DOE site, The stand- (Other)
alone option would require the transport of the Liquid None None
finished fuel rods to the multipurpose reactor site, Solid 84° None
{concrete/steel)

For the multipurpose MHTGR, the Pit Dis-
assembly/Conversion Pacility could either be collo-
cated with the MHTGR or remain as a stand-alope
facility. In the case of the latter, stable plutonjum-
oxide produced from pits would be transported to the
MHTGR fuel fabrication facility,

The discussion of potential impacts associated with
the two facilities are addressed in relation to 2 tritium
production MHTGR or ALWR and generally are
addressed on a non site-specific basis. Areas
addressed include land fesources, air emissions, and
secioeconomics.

# Solid waste volumes are estimated using the conversion
factor of 2,530 Ibfyd® (1,500kg/r3),

® Does not include dewatering, if required,
¢ Includes 7 tons of steef,
Source: LANL 1995h,

Land Resources. The Pit Disassembly/Conver-
sion/Mixed-Oxide Fael Fabrication Facility would
require approximately 129 acres of land for a
stand-alone facility. The Pit Disassembly/Conver-
sion Facility would r. quire a roximately 30 acres,
For a collocated facility, the Jand requirement would
be less because some of the land developed for the

reactor complex would be shared, This additional
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acreage would not result in a large increase in the per-
centage of the total land area disturbed by construc-
tion at a tritinm production site. The loss of an
additional 30 to 129 acres for a stand-alone facility
could lead to increased soil erosion, impacts to biotic
resources, and disturbance to cultural and paleonto-
logical resources.

Air Emissions. Air pollutants generated during con-
struction of the facility would principally be fugitive
dust associated with land disturbance and exhaust
emnissions from equipment and vehicles. These pol-
Tutants would represent an incremental increase in
those generated during construction of a tritium pro-
duction MHTGR or ALWR, and would increase the
potential for the 24-hour ambient standard for PM1p
and TSP to be exceeded during the peak construction
period. Construction emissions would be expected to
be approximately one-half that of constructing a
tritium recycling facility. Impacts could be reduced
by the implementation of mitigation measures such
as using water sprays on gravel roads, applying soil
stabilizers to inactive construction areds, suspending
excavation and grading operations when wind speeds
watrant, paving heavily used construction roads, and
using electricity from powet poles rather than
gasoline and diesel power generators.

Water. Construction water demand would be approx-
imately 0.5 MGY, with a peak demand of about
5,000 GPD. This would represent a less than
1 percent increase of the total construction demand
for either an MHTGR or ALWR tritium production
facility. The increase would not be expected to
impact either groundwater OF surface water supplies

if the facility were sited alone at another location.

Sources of wastewater during construction include
storm water runoff and nophazardous and/or sanitary
discharge. Fora stand-alone facility, storm water
runoff would result from disturbance of additional
land. A collocated facility would potentially disturb
less acreage since it would be within the tritinm
supply complex perimeter. Standard erosion and
sediment control measures would minimize adverse
impacts from this source. Discharges of non-
hazardous and/or sanitary wastewater would meet
NPDES permit requirements. The combined
discharge would not be expected to result in a sub-
stantial increase in the flow of receiving water
courses.
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Saciceconomics. Construction of the Pit Disassem-
blyr’Conversiom’Mixed-Oxidc Fuel Fabrication
Facility would require about 550 workers {approxi-
mately 530 for a Pit Disassembly/Convetsion
Facility) over a 6-year <onstruction period. This
would be an approximate 3 to 16 percent increase in
the work force needed to build either the MHTGR of
ALWR tritium production facility. The number of
peak construction workers would be somewhat less if
collocated with a tritium production facility. The
increase would have some additional impact on local
traffic and economies, including increased secondary
employment, decreased unemployment, and
increased demand for housing and other services.

Operation. The discussion of potential impacts
resulting from facility operations includes atmo-
spheric and liquid emissions, water requirements,
socioeconomics, human health during normal
operation and accidents, waste, and intersite trans-
portation.

Atmospheric Emissions. Operation of the Pit Disas-
semblinonvcrsionfMixcd-Oxide Fuel Fabrication
Facility would generate criteria and toxic/hazardous
pollutants regulated by Federal and state ambient air
quality standards and guidelines. Engineering
controls or mitigations would be used to minimize air
quality impacts from operation with respect to the
concentrations of criteria and toxicfhazardous air pol-
lutants, and achieve compliance with all applicable
Federal, state, and local air quality regulations or
guidelines. Air pollutant emission SOUCes associated
with the operation of the facility include power gen-
erators, heating boilers, vehicle exhaust and fugitive
dust, and other facility emissions. Criteria pollutant
emissions are expected to be approximately one-half
those expected from a tritium recycling facility. The
only likely facility emissions of concern may poten-
tially include trace amounts of volatile organic com-
pounds, hydrogen cleaning solvents, and
plutonium-oxide (15 uCi per year, which is eguiva-
lent to one-millionth of a pound per yea).

Prevention of Significant Deterioration regulations,
which are designed to protect ambient air quality in
attainment areas, apply to new sources and major
modifications to existing sources. Prevention of Sig-
nificant Deterioration permits may be required for the
facility if constructed ata separate site from the mul-




tipurpose reactor, This may require reductions of
existing emissions for the facility to receive permits,

Liguid Emissions, Operation of the Pit Disassem-
bly/ConversionfMixed-Oxide Fuel Fabrication
Facility would generate approximately 10 MGY of
sanitary wastewater, This wastewater wonld not
have radioactive or hazardous constituents, Sanitary
effluents would be treated and discharged in accor-
dance with NPDES permit requirements, Wastewa.
ter would be sampled and analyzed for radioactive
materials, tritium, and heavy metals to determine
permit compliance. Storm water would be collected
and treated, if necessary, before discharge,

Water Reguiremenys, Operation of the facility would
require approximately 10 million gallons of water per
year, which is approximately 10 percent of the water
requirements of a large ALWR at a dry site. This
water would be withdrawn from existing surface
water and groundwater sources. The increase in

Socioeconomics. Operation of the Pit Disassem-
bly!ConversionlMixed-Oxide Fuel Fabrication
Facility would require an additional 650 workers
including management and operating coniractor,
support, and DOE employees. This workforce
would represent an approximate 70- to 130-percent
increase in operation workers compared to that

impacts may also be felt. The in-migrating popula-
tion could increase the demand for housing units.
Revenues of locat governments could increase along
with expenditures due to an increased burden on
community infrastructyre,

Human Health, The Pit Disassembly/Convyer-
sion/Mixed-Oxide Fuel Fabrication Facility design
would comply with all applicable Federal, State, and
local laws and regulations. Additional industry
consensus codes and standards would be applied to
the design as appropriate,

Normal Operation, Aslow as reasonably achievable

radiological exposure principles would be incorpo-
rated appropriately throughout the design of the

Affected Enyi ronment
and Environmental Impacts

facility. Worker ©Xposure to radiation woyld pot
exceed an annual dose of 1,000 mrem effective dose
equivalent. The goal for faeility workers is
500 mrem effective dose equivalent per year. Based
on historical records at DOE fuel fabrication facili-
ties from 1989 to 1992, a conservative estimated dose
of 50 mrem per year would be expected, If all
650 workers were exposed to such a dose, a highly
conservative assumption, 32.5 person-rem per year
and 0.52 Iatent cancer fatality (less than one) would
be expected over the 40 year operation life of the
facility.

The facility design would ensure worker exposure to
toxic agents would not exceed 80 percent of the reg-
ulatory standard, Any potential use of carcinogens
would be minimized or eliminated,

Public exposure to radiation at the site boundary from
routine operations would not exceed 100 mrem per
year per DOE Qrder 5400.5, Radiological Protection
of the Public and Fp Vironment, and the Radiological

Accidents. The Pit Disassembly!Conver—
sion/Mixed-Oxide Fuel Fabrication Facility would
be designed to comply with al] applicable Federal,
state, and local laws, DOE orders, and industrial
codes and standards. This would provide a plant that
is highly resistant to the effects of severe natural phe-
nomena, including earthquake, flood, tornado, and
high wind, as well as credible events appropriate to
the site, such as fire and explosions, and man-made
threats to its continuing structyral integrity.

The facility would be designed and operated to
reduce accumulation of plutonium-bearing scrap,
plutonium feed stock processed components, and
contaminated wastes during manufacturing opera-
tions. This would reduce the potential for an accident
and the material avajlable for dispersal during
accident scenarios.

Safety analysis reports have not been prepared for the
Pit DisassemblnyonversionMixed-Oxide Fuel Fab-
rication Facility, However, for analysis purposes
selected bounding accident scenatios have been iden-
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tified from safety analysis reports and Defense Pro-
duction safety surveys for similar plants of the
existing Complex.

High Consequence Accidents. A set of four beyond
design-basis accidents have been analyzed to
represent the consequences and risks of operating the
mixed-oxide fuel fabrication facility. The four
accidents were a criticality, beyond design-basis fire,
beyond design-basis explosion, and beyond design-
basis earthquake. The consequences and risks to
workers and the public at each site for the composite
set of four accidents are summarized in table
4.8.3.1-9. The number of population cancer fatalities
ranges from 4.6x10°2 at NTS to 0.44 at ORR, and the
corresponding population risk of cancer fatalities
ranges from 1.8x107 per year to 1.8x10°77 per year.
The increased likelihood of cancer fatality to the
maximum offsite individual located at the site
boundary ranges from 2.6x10°> at SRS to 6.0x10™% at
ORR and the corresgonding risk of cancer fatality
ranges from 1.0x10°1 per year to 2 4x10710 per year.
For the maximum collocated worker located at
1,000 meters from the accident, the increased likeli-
hood of cancer fatality are similar at all sites ranging
from 1.2x107 to 3.2x10° and the corresgonding risk
of cancer fatality ranges from 4.9x10°1C per year to
1.3x10° per year. Additional details on high conse-
quence accidents are provided in section F.2.1.5.

Low Consequence/High Probability Accidents. The
impacts on workers and the population of low conse-
quence/high probability accidents also have been
assessed and are summarized in table 4.8.3.1-10.
Impacts are shown for the loading dock fire accident
which has the highest consequences of the four
accidents selected for evaluation. The other three
accidents that were evaluated were a process cell fire,
a phutonium spill, and a glovebox explosion. Addi-

tional details for these accidents are provided in

section E2.2.3.

Accident Mitigation. The Pit Disassembly/Conver-
sion/Mixed-Oxide Fuel Fabrication Facility design
would meet the appropriate tevel of public health and
safety goals. DOE has adopted two guantitative
safety goals to limit the risks of fatalities associated
with its nuclear operations. These goals are:

o The risk to an average individual in the
vicinity of a DOE nuclear facility for
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immediate fatalities that might result
from an accident should not exceed
0.1 percent of the sum of immediate fatal-
ities resulting from other accidents to
which members of the affected popula-
tion are generally exposed. For evalua-
tion purposes, individuals are assumed to
be located within 1 mile of the site

boundary.

« The risk to the general population in the
area of a DOE nuclear facility for latent
cancer fatalities that might result from
normal operations should not exceed
0.1 percent of the sum of all cancer
fatality risks resulting from all other
causes. For evaluation purposes, individ-
uals are assumed to be located within
10 miles of the site boundary
(LANL 19952:41).

Waste Management. Construction and operation of
the Pit DisassemblyiConversionfMixed—Oxide Fuel
Fabrication Facility would impact existing waste
management operations at 2 site by increasing the
generation of TRU, mixed TRU, low-level, mixed
low-level, hazardous, and nonhazardous wastes.
Tables 4.8.3.1—4 and 4,8.3.1-8 list the projected
waste volumes generated from construction and the
waste effiuent volumes from operations of these
facilities. If the Pit Disassembly/Conver-
sion/Mixed-Oxide Fuel Fabrication Facility was col-
located with the multipurpose reactor, the waste
volumes in table 4.8.3.1-8 would be added to twice
those in table 3.4.0.2-3 (MHTGR) ot those in table
4.83.1-4 added to those in table 3.4.2.3-3 (Large
ALWR). If the multipurpose reactor and the tritium
recycling facility are collocated at any site other than
SRS, the waste volumes in table 3.4.3.1-3 (New
Tritium Recycling Eacility) would also have to be
added. Wastes from the Pit Disassembly/Conver-
sion/Mixed-Oxide Fuel Fabrication Facility would
be treated and packaged into forms that would enable
long-term storage and/or disposal in accordance with
the Atomic Energy Act, RCRA, and other relevant
statutes as outlined in chapter 5 and in appendix
section H.1.2.

Waste generated during construction would consist
of wastewater and nonhazardous solid wastes.
The nonhazardous wastes would be disposed of as
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part of the construction project by the contractor. For
operations, the Pit Disassembly!ConversionfMixed-
Oxide Fuel Fabrication Facility would be the only
generator of TRU and mixed TRU wastes. Such
wastes would result primarily from plutonium pro-
cessing operations and are expected to be contact-
handled TRU waste. Solvents, lead, and scintillation
vials would comprise the hazardous constituent of
mixed TRU waste. TRU and mixed TRU wastes
would be treated and packaged according to the
Waste Isolation Pilot Plant waste acceptance criteria.
These wastes would be stored at the Pit Disassem-
blyIConvcrsionfMixed-Oxide Fuel Fabrication
Facility or an existing site facility, if available, until
WIPP is determined to be a suitable disposal facility
pursuant to the requirements of 40 CFR 191 and
40 CFR 268, or another suitable repository 1S found.
Assuming 11.4 yd?’ per truck shigment, 22.8 yd3 per
regular train shipment, of 68.6 yd® pet dedicated train
shipment, approximately 35 teuck, 18 regular train, O

6 dedicated train shipments per year of TRU waste

would be required. TRU waste management options
would be determined by decisions resulting from the
Waste Management PEIS now being prepared by
DOE.

The iiquid LLW generated by the Pit Disassem-
bly!Conversiom’Mixed—Oxide Fuel Fabrication
Facility would use the multipurpose reactor treatment
facilities if collocated. If mot collocated and
depending on the site, a liquid radioactive waste
treatment facility may qeed to be constructed. The
concentrated radionuclides would be solidified and
disposed of in an approved LLW disposal facility.
Other solid LLW such as contaminated clothing,
shoes, wipes, and HEPA filters would be compacted
as appropriate and disposed of in an approved LLW
disposal facility. Liquid and solid mixed LLW would
be stabilized and staged in a RCRA-permitted
storage facility until treatment could be accom-
plished in accordance with the site treatment plan that
was developed pursuant t0 the Federal Facility Com-
pliance Act. Liquid and solid hazardous wastes
would be stabilized and compacted if appropriate,
and packaged in DOT-approved containers for
transport to RCRA-permitted treatment and disposal
facilities using DOT-certified transporters.
Depending on the site, additional hazardous waste
accumulation facilities may be required if not collo-
cated with the nultipurpose reactor. Liquid and solid
sanitary wastes would be managed in accordance
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with current site practices. Additional liquid sanitary
and industrial wastewater treatment facilities may be

required if not collocated with the multipurpose
reactor,

Intersite Transportation. The Pit Disassembly/Con-
yersion/Mixed-Oxide Fnel Fabrication Facility
would receive pits and send out completed fuel
assembly bundles and associated waste products.
The destination of the completed fuel assembly
bundles and associated waste products would depend
on the location of the multipurpose reactor and the
final disposition option selected for plutonium.
Transportation of pits, completed fuel assembly
bundles, and associated waste products would be
subject to government regulations and DOE orders.
Transportation issues include criticality control,
shielding, and containment of nuclear material. The
composition and form of the radioactive materials to
be transported would determine the applicable
portions of the regulations as well as the packaging
design.

Locating a multipurpose reactor at one of the alterna-
tive sites would require the transportation of weap-
ons—grade plutonium pits by safe secure trailer from
Pantex to INEL, NTS, ORR, or SRS for fabrication
into reactor fuel. Intersite transportation would not

.

be required if Pantex 18 selected as the reactor site.

For this analysis, the plutonium pits Were assumed to
be fully encased in 2 covering of stainless steel or
similar material and placed ina DOT-specification,
Type B packaging designed for this purpose. Eight
packages, each containing one primary containment
vessel (an inner container designed to hold a pit)
would be placed in a cargo restraint transporter and
six cargo restraint transporters would be placed ina
truckload. Bach truck would transport 48 packages.
Based on plutoniurm usage of 110,000 pounds for the
40—year life of the project and 2 limit of 9.9 pounds
of plutonium pet package, approximately six truck-
loads per year would be required.

To estimate the radiological impacts from transpott-
ing the plutonium pits, the probability of an accident
occurring was derived from DOE and DOT empirical
databases, and the upper bound additional eXposures
(50—year committed effective dose equivalent) that
might be experienced were used. Factors considered

l in the analysis include historical accident rates, pop-
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Based on transporting six truckloads of plutonium per
year over the highest rigk route (from Pantex to SRS),
the maximum potential impact from radiological
accidents during transportation js 1.3x10~7 per-
Son-rem per year for the general popujation,

Nonradiological impacts are fatalities that could
result from traffic accidents. Standard risk factors
(fatalities per kilometer) for transport by truck are:
6.8x10"8 for rural, 1.7x107% for suburban, and
9.6x10? for urban population Zones. Using the
highest risk route (Pantex to SRS), the nonradiologi-
cal accident impact would not exceed 8.7x1074 per
year,

Reactor Spent Fuel Project, DOE/EA-—OSIS, 1991;
and the Environmental and Other Evaluarions of
Alternatives for Siting, Constructing, and Operating
New Production Reactor Capaciyy, DOE/NP—0014,
September 1992, Based on the analyses in these doc-
uments, it can be concludeqd that the transportation

Affected Environment
and Environmenta; Impacts

4832 Mireg. Oxide Fueleq Advanced Light
Water Reactors

The ALWR tritium—prodncing feactor technology
previously described in section 3.4 and appendix

Becessary to support the multipurpose ALWR are
addressed in section 4.8.3.1.
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Statement on the Use of Recycled Plutonium in
Mixed-Oxide Fuel in Light Water Cooled Reactors.
The identified changes for operating baseline and
potential impacts are addressed for the following cat-
egories: emissions; personncl; radiological and
human health (normal operations and accidents});
waste; and spent fuel. The other resource issues
would not be expected to change from those
described for the tritium production ALWR and are
not analyzed farther it this section.

Emissions. The NRC report indicated that chemical
discharges released to the air and to water bodies do
not change for the mixed-oxide fueled light water
reactor. Similar findings are anticipated for the
ALWR (NRC 1976a). The NRC report also indicated
that there is an increase of tritium in the radicactive
gaseous and Liquid effluent releases when light water
reactor fuel is changed from granium oxide fuel to
mixed-oxide fuel. Comparison of comparable
reactor systetns using different fuels shows that inno
case are emissions significantly altered by changes in
fuel types. Therefore, emissions from nommal opera-
tjons are expected 10 be changed very slightly by the
introduction of saixed-oxide fuel into reactor systems
originally fueled with uranium-oxide (NRC 1976a).
Table 4.8.3.2-1 presents 2 summary of the findings-

Personnel Requirements. The use of mixed-oxide
fuel in the ALWR will cause a1l increase in personnel
requirements for unloading and receipt inspection of
the fuel assemblies; safeguards and security of the

TABLE 4.8.3.2-1.—Increase of Radioactive
Materials for the Mixed-Oxide Fueled

Light Water Reactor
Release of Percent Increase Qver
Radioactive Materials Uraninm Fueled Reactor”
Radioactive Materials
Released in Liquid
Effluents
All releases except tritium 0
Trittum only 831093
Radioactive Materials
Released in Gaseous
Effiuents:
All releases except tritium 2810
Tritium only 9.1109.3

T
2 Releases wontd vary depending upon the type of light water
reactor.

Source: NRC 19762,
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nonirradiated fuel assemblies on the reactor site; wet
and dry storage of spent nuclear fuel; unloading,
inspection, and storage of erapty and decontaminated
spent nuclear fuel storage casks; handling and
packaging of spent fuel for shipment; and loading
spent nuclear fuel casks on trucks and/or railroad cars
for shipment offsite. The number of personnel
cannot be quantified at this time but is not expected
to increase substantially. The number of additional
workers and related impacts would be addressed in
project specific analysis.

Radiological and Human Health Impacts During
Normal Operation and Accidents. During normal
operations of reactors smatl quantities of fission
products and induced activities aré released to the
environment. The exposure pathways for radiation
doses that might be delivered to individuals at
locations on and beyond the boundaries of the multi-
purpose reactor site include liquid effluents, gaseous
efftuents, and direct radiation. Based on measure-
ments made at operating commercial light watet
reactors, direct radiation doses are negligible
(< 5 mrem per year) and in the case of both boiling
water and prcssurized light water 1eactoIs, the type of
fuel would have virtually no effect on direct radiation
dose rates (NRC 19762)- The analysis pesformed by
the NRC on commercial light water reactors burning
mixed-oxide fuel, which would be expected to be
similar for the multipurpose ALWR analyzed here,
showed that inno case is dose significantly altered by
changes in fuel types. The NRC report concluded
that the calculated dose to individuals from normal
operations is perturbed very slightly by the introduc-
tion of mixed-oxide fuel into reactor systems origi-
nally fueled with uranium-oxide. The total dose to
workers, however, would be expected to increase in
relation to the number of additional workers at the
facility.

Workers handling irradiated mixed-oxide fuel assem-
blies could potentially be exposed to higher doses
since these assemblies would have neutron radiation
levels that are about tWo orders of magnitude higher
than the neutron radiation tevels for irradiated
uranium oxide fuel assemblies (NRC 1976a). To
minimize this increased eXposure, irradiated
mixed-oxide fuel handling at the multipurpose
ALWR site would be performed remotely as is done
for uranium fuel.
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needed to Support the MHTGR, although concepty-
different than the pj Disassembly/Con-
versionMixed-Oxide Fuej Fabrication Facih'ty
describeg in section 4.8.3.1, would pa €xpected ¢o



gix Reactors

MateriaUResonrces Consumption
Flectrical eneigy MAWh) 131,400
Concrete (yd) 196,000
Steel {tons) 108,000
Fuel {gah) 5760,000
Water (gal) 288,000,000

Source! Modified from table 34.2.2-1

would alsobe somewhat longes approxi ately 3104
years, 10 accommaodate the three n€W reactor moduie
constructiozn- The 1esouce and issues areas most
affected by the expanded module construction would
peland 1ESOBICES, water 7eSOUICES, geology and soils,
and palcontological FESOUICES.

approximatcly 240 additionat 2cres would be needed.
The larger 1and siting requizements may pose 2
problem at sites with {imited available iand. 1 the
multipurpose MHTGR and Pit Disassemblj_,'! Conver
sion Facility were coltocated with a new tritiom
recyching facility, tand sequirernents conid approach
apprommatcly 900 acges. 1mpacts to current and
proposed gite land use plans and development would
aeed to be addressed iB site-specific analysis.

Water Resources: The estimated total water require-
ment needed for construction of a six reactor module
MHTGR would be approximately ngg million
gallons. This represents at average annual water
requirement jncrease of approximately 33 percent
over a tritium production
available watet supplies Were {imited of atready
experiencing adverse watet withdrawal jmpacts, the
additional watet tequircments would curnulatively
add to existing adverse jmpacts. Depeanding 01t the

gjte-specific analysis wouldbe needed t0 identify the
extent and severity of watet resouIce impacts.

Geology and Soils. Adding three additional reactor
modules would substantially increase the soil distur-

pance and excavation 1€
erosion control measures would minimize jmpacts 10

Paieontologicai Resource. Depending on the site,
the increased excavation required for the additional
reactors may add tothe potential for affecting paleon-
tological 1esources: gite-specific analysis and studies
would be needed tO evaluate the extent and se¥ erity
of potential impacts.

Operation Tmpacis. The changes in the operating
paseline of the tritium production GR to accom=
modate® plutonivid fuel by adding three additional
350 MWt reactors arc addressed for the following

Site Infrastructvre- Modifications 1o site infrastric
rure would be required t0 accommodate 2 six-reactor
multipurpose R. Additional electrical powet
and other fuel requirements would increase substan-
tially ovet the tritium production MHTGR {table
4.8.3.3-2)- Water tequirements forthe sulitipuspos®
MHIGR would increase over the trtum production
MHTGR. Additional wells, pumps, pipeliness and
water treatment facilities may need to be constructed
to support the multipurpose STX-1eactor MHTGR.

Water Resources: Depending O the site, surface
water and/or gtoundwater requirements for opera-
tions would increase bY g0 percent by the addition of
three mMOK® reactor modules. Water use would be

i MGY atawet site and 54 MGY
at a dry site. Adverse impacts {0 groundwater andfor
gurface water cesources Ay gceur depending o the
site. Where water cesources are allotted or 3t
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TABLE 4.8.3.3-2—Multipurpose Modular High
Temperature Gas-Cooled Reactor Estimated
Operation Utility Requirements

Six Reactors
Utility Consumption
Electrical Energy
(MWh per year)
Wet site 468,000
Dry site 648,000
Electrical Load (MWe)
Wet site 65
Dry site 83
Fuel
Gas (f°per year) 10,800,000
Liguid (GPY) 146,000
Water MGY)
Wet site 71,200
Dry site 54

Source: Modified from table 3.4.2.2-2.

Discharges due to cooling water discharge (at wet
sites) or cooling systems blowdown could potentially
impact receiving water bodies. Potential impacts,
such as stream flow increases, stream bed scouring,
and sediment transport, may increase due to the
increase in discharge volume. Engineering measures
such as plunge or stilling basins, retention basins, of
lined conveyance channels to minimize impacts of
such discharges may require additional land or new
support site infrastructure. Treatment of all wastewa-
ter discharges would minimize potential impacts to
water quality. Therefore impacts from the additional
water discharges would not be substantially different
than that expected from the tritium production
MHTGR analyzed in this PEIS.

Socioeconomics. Construction and operation of 2
multipurpose MHTGR would require more person-
nel. Therefore, more direct and indirect socioeco-
nomic affects would occur in the region.
Approximately 15,860 worker-years would be
needed to construct the six-reactor multipurpose
MHTGR, an increase of 7,050 worker-years over the
three-reactor tritium production MHTGR. Operation
of the multipurpose MHTGR would require
1,640 workers, an increase of 730. The specific
effects would need to be determined in site-specific
analysis. However, in general the effects would be an
increase in housing demand and benefits to local gov-

ernment public finances. An increase in employment
and population would also be expected once con-
structed but impacts would not be substantially
different from that expected from a tritium produc-
tion MHTGR with three reactors. The effects would
be influenced by the specific site region and would
need to be addressed in a site assessment to
determine the magnitude of the impacts.

Radiological and Human Health Impacts During
Normal Operation and Accidents. Radiological
impacts to the public and site workforce resulting
from normal operations cannot be determined
without source term data for a plutonium fueled mul-
tipurpose MHTGR. However, with the addition of
three reactor modules total doses to the maximally
exposed member of the public, population doses, and
the annual dose to the site workforce would increase.
Worker doses may potentially double from the those
expected from a three-reactor tritium production
MHTGR because of the additional three-reactor
modules. Site-specific analysis would need to be
performed to determine the estimated radiological
impacts to these potential receptots. Engineering
design measures would be required to be incorpo-
rated into any multipurpose MHTGR design to meet
applicable standards for the protection of the public
and site workers.

The multipurpose MHTGR with six reactor modules
would have a potential for accidents that may impact
the health and safety of workers and the public. The
assumption can be made and supported that with
more reactors the potential for accidents to occur may
increase. Studies show that for both the 350 MWt
and 600 MWt module designs the most severe
accidents are calculated to resultin fuel temperatires
that peak below the 1,600 °C fuel design criteria, 0
that any radioactivity release is restricted to a smail

#

Traction of fuel particles whose coatings may have
failed during normal operations. Based on these
studics, it can be concluded that the use of plutonium
in an MATGR will not significantly affect severe
accident radioactivity releases and associated conse-
guences because no Tuel failures are expected. Even
if there was a small release it would not be significant
because plutonium releases have been shown to not
contribute significantly in light water reactors where
higher releases occur, As a result, the expected con-
sequences and nisks of accidents for an MHTGR with
plutonium in the fuel are expected to be within the

envelope of accident consequences and risk for the
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tritium supply MHTGR described in sections 4.2.3.9
through 4.6.3.9,

oug
==~

Waste Management. The operational waste volumes
for the six reactor module multipurpose MEHTGR
would almost double those presented in table
3.4.2.2-3, Depending on the site, additional
treatment and storage facilities may be required.
Waste management options would be determined by
decisions resulting from the Waste Management
PEIS now being prepared by DOE. New facilities
may potentially have adverse impacts on site land
use, air quality, biotic resources, and worker health
and safety. Those new facilities already identified for
the three-reactor module tritium production MHTGR
would have to be designed to handle the additional
Wwaste volumes associated with a six-reactor module
multipurpose MHTGR.

Spent Nuclear Fuel, The volume of spent nuclear
fuel generated in the six-reactor module multipur-
pose MHTGR would approximately double the spent
muclear fuel from the three-reactor module tritium
production MHTGR. However, as observed in
section 4.8.3.2 for the light water reactor the spent
plutonium-oxide fuel assemblies would bave greater
decay heat. Because the increased decay heat

reduces storage density in the pool area and increases
the fuel pool dwell time prior to dry storage, the spent
fuel storage requirement would more than double
that required for the three-reactor module tritium pro-
duction MHTGR. Additional impacts to worker
health and safety from the increased spent fuel
handling may also occur.
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4,9 CUMULATIVE IMPACTS

Impacts from the siting, construction, and operation
of a new tritium supply and recycling facility would
be cumulative with impacts from existing and planned
facilities and actions at the five DOE candidate sites.
The consequences section for each resource and issue
area identifies, as appropriate, the cumulative effect of
tritium supply and recycling impacts to impacts from
existing and planned operations.

A cumulative impact is defined as the “impact on the
environment which results from the incremental
impact of the action when added to other past,
present, and reasonably foreseeable future actions
regardless of what agency (Federal or non-Federal)
or person undertakes such other actions. Cumulative
impacts can result from individually minor but col-
lectively significant actions taking place over a
period of time” (40 CFR 1508.7). This section
discusses potential impacts from other facilities,
operations, and activities that in combination with
potential impacts from the Tritium Supply and
Recycling Proposal may contribute to cumulative
impacts within the 2010 to 2050 time frame.

Implementing the Tritium Supply and Recycling
Proposal would contribute to cumulative impacts.
Depending on the alternative selected, changes in
regional employment, population, housing, local
government finances, and local transportation would
occur. For the tritium supply alteratives at the DOE
candidate sites, construction and operation employ-
ment and the cumulative indirect land use impacts
associated with housing and employment would be
expected to increase. If a tritinm supply facility were
sited at any site other than SRS and new recycling
facilities were constructed at INEL, NTS, ORR, or
Pantex, the adverse cumulative socioeconomic
impacts resulting from the phaseout of existing
teitium recycling facilities at SRS would be negligi-
ble (section 4.6.3.8). The phaseout would occur over
anumber of years and the impacts would be offset by
the actions at other DOE sites.

Impacts from reasonably foreseeable near-term
projects at DOE candidate sites are included in the
No Action baseline (2010) environmental conditions.
For each site except SRS, the impacts of No Action
include the effects of site activities other than tritium
supply and recycling facilities. Information on EM’s

potential future waste management activities at DOE
sites was included as appropriate in the assessment of
waste management impacts. Project-related impacts
are added to the future baseline predicted for air
quality, sociceconomics, human health, and waste
management at each site. The sum of the baseline
and the predicted impacts represent the cumulative
impacts for each of these resource and issue areas,
Discussion of these impacts can be found in each of
the site environmental consequences sections. Other
more long-range impacts associated with the
proposed Environmental Management Program and
the Storage and Disposition of Weapons-Usable
Fissile Materials Program are speculative at this
time, but could increase cumulative impacts,
depending on the decisions resulting from the PEIS
being prepared for these programs and the time frame
of site-specific projects. Because of the budget
requirements that would be necessary to implement
any of the proposed tritium supply alternatives, other
major future defense program projects at DOE
candidate sites would be unlikely or phased in over
an extended period. The potential for programmatic
cumulative impacts for the other resources and issues
was analyzed but was determined to be negligible.

Because of the preconceptual design and non-site-
specific location of the technologies and proposed
facilities at candidate DOE sites, cumulative impacts
are discussed qualitatively. More detailed cumula-
tive analysis would occur in site-specific tiered
NEPA documents resulting from decisions stemming
from this PEIS and the ROD. :

Because it is not known for any of the sites where or
how much new offsite electrical transmission
capacity would be required, no site specific cumula-
tive impacts of transmission lines can be assessed.
However, the general cumulative impacts of trans-
mission lines are identified in the following appropri-
ate resource and issue area discussions. The same
approach is used to address potential cumulative
impacts from a dedicated power plant (section 4.8.2)
to support the APT and multipurpose reactor option
discussed in section 4.8.3.

Construction and operation of any trittum supply and
recycling facility would have a minimal cumulative
Impact on the available land at candidate sites or the
continued/expanded missions at the sites. Land
requirements for trittum supply and recycling
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facilities would be approximately 3.5 percent or less
of the total site area at all sites. Additional onsite
cumulative land use impacts at INEL, NTS, and
Pantex associated with new rights-of-way for electric
transmission power lines are expected. Power plant

operation within the regional power pool to supply
the 500 MW of power for the APT and 30 to 70 MW
Tor the HWR would result in adverse cumulative

impacts from air emissions, liquid emissions, fossil
fuel consumption, and waste generation. The
MHTGR and ALWR in comparison would provide
approximately 1,300 MW of electricity and have a
beneficial cumulative impact (approximately 1,800
MW total compared to the APT) on the power pool.

A decision resulting from the Long-Term Storage and
Disposition of Weapons-Usable Fissile Material
PEIS to locate a consolidated storage facility at one
of the candidate sites would have a minimal cumuia-
tive impact on the available land with the largest
impact being with the MHTGR at Pantex. The land
requirement for a consolidated plutonium and highly-
enriched wranium storage facility is approximately
one-fourth that required for any tritium supply and
recycling facility.

The environmental management program would
have minor land use requirements (less than
170 acres) at INEL, NTS, ORR, Pantex, and SRS.
The largest land use for waste management
combined alternatives would be at ORR (approxi-
mately 166 acres) which would have a minor cumu-
lative land use impact at the site with the MHTGR.

Construction of offsite electrical transmission lines
would have cumulative land use, visnal, and biotic
resource impacts. Where possible these impacts can
be minimized by upgrading or constructing new lines
paraliel to existing lines. Constructing and operating
a dedicated power plant for the APT would require an
estimated additional 25 to 300 acres, depending on
the type of plant, and have a cumulative impact on
site land use, biotic resources, and visual character.
Additional acreage would be required for ancillary
infrastructure to support such a facility. If the power
plant were constructed offsite by a utility adjacent to
or within an existing power station complex, the
potential cumulative impacts may be reduced.

The MHTGR multipurpose reactor with tritinm
recycling and Pit Disassembly/Conversion Facility
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would require approximately 400 acres of additional
land at each site. Cumulative impacts on each site’s
land use, biotic resources, and visual character would
accur. At Pantex, the additional acres would
represent a 58 percent increase in use of available
land over a tritium supply MHTGR. Constructing
the multipurpose MHTGR facilities at Pantex would
require approximately 7 percent of the undeveloped
Jand. Potential cumulative impacts on land use,
biotic resources, and visual character would be
greatest at Pantex.

Environmental restoration activities at INEL, ORR,
and SRS are expected to coincide with construction
and operation activities of proposed tritium supply
and recycling facilities, thereby increasing impacts to
air quality from incineration of contaminated soil and
hazardous waste. The environmental management
activities at these sites are expected to last approxi-
mately 30 years while construction and operation of
the tritium facilities would continue for a 40-year
period. The net impact to air quality at these sites
would be an increase in emissions during the periods
of concurrent construction followed by operation of
the tritium supply and recycling facilities and
environmental management activities. In the long
term, air quality at all sites is expected to improve as
facilities are decommissioned and waste minimiza-
tion programs are instituted. No exceedance of
ambient air quality standards is expected from cumu-
lative impacts.

Operation of a power plant for the APT or a Pit Dis-
assembly/Conversion/Mixed-Oxide Fuel Fabrication
Facility to support a multipurpose reactor would add
cumulatively to the expected criteria poliutant air
emissions at a site. The expected emissions (fons per

ear) from a natural gas-fired power plant are shown
in appendix table B.1.3.1-1. A substantial increase
in all criteria and other pollutants such as volatile
organic compounds, methane, ammonia, non-

methane hydrocarbons, and formaldehyde would
occur. The percent increase over No Action
emissions are shown in the air guality impact section
for each site. These emissions would be in addition
to the APT emissions. Overall, SRS would experi-

ence the least cumulative air quality impact from a
edicated gas-fired power plant. Operation of a mul-

ipurpose reactor iburpose reactor would result in a small increase in
radiological air emissions over those expected from
the tritium production reactors.

.
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The cumulative impacts of constructing and
operating a tritium supply and recycling facility at
any of the DOE candidate sites on the regional econ-
omies, population, housing, local government
finances, and local transportation would be minor.
Generally, the regional economies and local govern-
ment finances would improve without burdening the
housing market, but increased traffic would further
aggravate congestion on local roads. Future environ-
mental restoration management activities and fissile
materials program activities could create additional
jobs {both direct and indirect) at potential candidate
sites. For example, the Spent Nuclear Fuel Manage-
ment Program maximum employment would reach
about 1,700 workers for implementation. The
Storage and Disposition Program could add between
1,385 new jobs to the sites under consideration for
the Tritium Supply and Recycling Proposal. The

Environmental Management Program could adfl_l'l—g
to 4,925 new jobs at INEL, 3,272 jobs at NTS, 3,581

jobs at ORR, 654 at Pantex, and 5,667 jobs at SRS.
The cumulative sociceconomic impact of the three

programs would be the primary stimulation of
regional economic growth. The adverse cumulative
impact of these programs would be transportation
congestion as well as the increased demand for new
housing and other public services. However, these
needs could be offset by additional tax revenues
generated by new residents.

If the APT alternative is selected and a dedicated
power plant is constructed, additional socioeconomic
impacts would result. The size of the construction
and operation workforce would depend on the type of
fuel used to power the plant. For example, a coal-
fired plant generating 500 to 600 MWe would require
a construction workforce of 500 (peaking at 800) and
operation workforce of approximately 145. A natural
gas-fired plant would require a construction
workforce of 150 (peaking at 225) and an operation
workforce of 50 to 75.

Cumulative human health impacts in the form of
additional cancer risk to workers and the public from
the environmental management program and fissile
materials program activities at INEL, NTS, ORR, and
SRS are expected to be minor. The cumulative
impacts are attributed to more onsite workers and
increased exposure to radioactivity due to waste man-
agement activities at the sites. Cumulative radiolog-

ical health impacts from the Environmental

Management Prograrﬁltematives from the expected
maximum radiological releases would result in a

large increase in the risk to the offsite population at

INEL and SRS. The increase would primarily result
from the treatment of TRU waste. At all five tritium

supply candidate sites however, the maximurm cumu-
lative radioactive releases from the Environmental

Management Program, including INEL and SRS,

would be below the EPA standard of 10 mrem per

yearto the maximally exposed individual.

The potential cumulative health impacts from the
Spent Nuclear Fuel Management program under the
Regionalization Alternative at INEL, NTS, ORR, and
SRS are minimal. Over a 40-year period, the
estimated number of additional fatal cancers
resulting from Regionalization by Fuel Type would
range from zero to about one. Applicable regula-
tions, standards, and monitoring would pertain to all
environmental management program activities. The
annual radiation dose to workers and to individual
members of the public from the tritiurm supply and
recycling activities would remain constant.
However, the collective dose to and numbers of
cancers in the population would increase due to the
projected increase in the population within 50 miles
of the site.

The expected increase in radiological air emissions
from a muitipurpose reactor would also contribute to
the cumulative human health impacts at a site. Small
increases in site worker doses would also be expected
from the Pit Disassembly/Conversion/Mixed-Oxide
Fuel Fabrication Facility. The cumulative human
health impacts to workers and the public are expected
to be within applicable regulations and standards.

The cumulative impact on waste management activi-
ties that would result from siting new tritium supply
and recycling facilities would be affected by future
decisions resulting from the Waste Management
PEIS and the Long-Term Storage and Disposition of
Weapons-Usable Fissile Materials PEIS. The
largest cumulative impacts from the Waste Manage-
ment PEIS for INEL, ORR, Pantex, and SRS would
arise if they were selected to be a regional treatment
and disposal site for LLW and mixed LLW. The
Iargest impact for NTS would occur if it were
selected as a central disposal site for LLW and mixed
LLW. If INEL, NTS, ORR, Pantex, or SRS were
selected as a result of the ROD from the Waste Man-
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agement PEIS, the waste volumnes for the proposed
tritium supply and recycling facilities would be a less
significant contributor to the waste management at
these sites.

No cumulative impacts on waste management from
the Spent Nuclear Fuel Management and Idaho
National Engineering Laboratory Environmental
Restoration and Waste Management EIS are
expected at Pantex. Under the Regionalization by
Fuel Type altemative, the largest curnulative impacts
from tritium supply and recycling would occur at
INEL and SRS. These sites are expected to receive
inventories of spent nuclear fuel (in metric tons of
heavy metal) of 165 and 7, respectively. Cumulative
waste management impacts at ORR would also result
from the stabilization processing of existing spent
nuclear fuel inventories at ORR for shipment to
INEL and SRS. The stabilization and redistribution
of spent nuclear fuel would occur over the period
from 1996 to 2035. The Tritium Supply Program
alternatives would potentially increase the spent
nuclear fuel inventories at INEL and SRS from 0
(APT) to 105 metric tons of heavy metal spent fuel
per year (approximately 4,200 metric tons over the
projected 40-year life of the program).

In the Long-Term Storage and Disposition of
Weapons-Usable Fissile Material PEIS INEL, NTS,
ORR, Pantex, and SRS are being considered for the
possible consolidated storage of plutonium and
highly-enriched uranium. Site selection for the
Storage and Disposition PEIS analysis for the other
alternatives such as mixed-oxide fuel fabrication
have not been completed. Wastes generated from a
consolidated storage facility are small; therefore,
cumulative impacts on waste management from a
consolidated storage facility are minimal when added
to the tritium supply and recycling projected impacts.

4.10 COMMERCIAL LIGHT WATER REACTOR
ALTERNATIVE AND/OR CONTENGENCY

The purchase by DOE of an existing operating or
partially completed commercial power reactor is a
reasonable alternative being evaluated to meet the
stockpile tritinm requirement mission. Production
of tritium using irradiation services contracted from
commercial power reactors is also being evaluated
as a reasonable alternative and as a potential contin-
gency measure to meet the projected tritium
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requirements for the Nation’s nuclear weapons
stockpile in the event of 3 national emergency. The

reactors employed for domestic electric power gen-
eration in the United Staes are conventional light
water reactors, which use ordinary water as
moderator and ccoolant. Commercial light water
reactors use both pressurized water and boiling
water technologies. Peasibility studies show that of
the two types of commercial reactors, pressurized
water reactors are more readily adaptable than
boiling water reactors to the requirements of tritium
production by DOE tritium target rod irradiation

(FDI 1994i).

The commercial light water reactor alternative does
not include a specific site for analysis in the PEIS.
Any one of the existing operating commercial
nuclear reactors or partially completed reactors are
potential candidates for the tritium supply mission.
Currently, 109 commercial nuclear power plants are
located at 71 sites in 32 of the contiguous stafes
(figure 4.10-1). Of these, 53 sites are located east of
the Mississippi River. No commercial nuclear power
plants are located in Alaska or Hawaii. Approxi-
mately half of these 71 sites contain two or three
nuclear units per site.

Figure 4.10-2 shows the commercial nuclear power
plants with electric ratings of 1,100 MWe or more
which would be representative of the generic com-
mercial light water reactor described and analyzed
for the commercial reactor purchase alternatives and
the contingency option in this section.

The following discussion in sections 4.10.1 and
4.10.2 is sammarized from the Generic Environmen-
tal Impact Statement for License Renewal of Nuclear
Plants, NUREG-1437, August 1991.

4.10.1 Commercial Light Water Reactor Plant
Description

Commercial pressurized water reactors are high-
temperature, high-pressure reactors that use ordinary
light water as the coolant and moderator and are
capable of generating large amounts of electricity
through a steam turbine generator. The range of
electrical production for these plants is approxi-
mately 390 million kWh per year to 6,900 million
kWh per year using an assumed annual capacity
factor of 62 percent.
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Commercial pressurized light water reactor nuclear
power plants generally contain four main buildings
or structures:

« Containment or Reactor Building—A
massive containment structure that
houses the reactor vessel, steam genera-
tors, pressurizer, pumps, and associated
piping. The building is generally
designed to withstand such disasters as
hurricanes, earthquakes, and aircraft col-
lision, and is the final deterrent to prevent
the release of radioactive materials.

_« Turbine Building—Plant structures that
house the steam turbine and generator,
condenser, waste heat rejection system,
pumps, and equipment that supports these
systems.

+ Auxiliary Buildings—Buildings that
house such support systems as the venti-
lation systems, emergency core cooling
system, water treatment system, and
waste treatment system, along with fuel
storage facilities and the plant control
roont.

+ Cooling Towers—Cooling structures
designed to remove excess heat from the
condenser without dumping such heat
directly into water bodies.

The plant site also contains a large switchyard, where
the electric voltage is stepped up and fed into the
regional power distribution system. A plant complex
may also include various administrative and security
buildings. During the operating life of a plant, its
basic appearance remains unchanged.

Typically, nuclear power plant sites and the sur-
rounding area are flat-to-rolling countryside in
wooded or agricultural areas. More than 50 percent
of the sites have 50-mile population densities of less
than 200 persons per square mile, and over 80
percent have 50-mile densities of less than 500
persons per square mile.

Site areas range from 84 acres to 30,000 acres.
Almost 60 percent of the plant sites encompass 500
to 2,000 acres. Larger land-use areas are associated

with plant cooling systems that include reservoirs
and artificial lakes and buffer areas.

United States reactors employed for domestic
electric power generation are conventional (thermal)
light water reactors using water as moderator and
coolant. The two types of light water reactors are
pressurized water reactors and boiling water reactors.
Of the 109 power reactors in the United States, 72 are
pressurized water reactors and 37 are boiling water
reactors.

In the pressurized water reactor, reactor heat is trans-
ferred from the primary coolant to a secondary
coolant loop that is at a lower pressure, allowing
steam to be generated in the steam generator., The
steam then flows to a turbine for power production.
All domestic power reactors employ a containment
structure that is a major safety feature to prevent
release of radionuclides in the event of an accident.
Pressurized water reactors employ three types of con-
tainments, namely: large, dry containments; subat-
mospheric containments; and ice condenser
containments. Of the 80 U.S. pressurized water
reactors, 65 have large, dry containments, seven have
subatmospheric containments, and eight have ice
condenser containments,

4.10.1.1 Cooling and Auxiliary Water Systems

The predominant water use at a nuclear power plant
is for removing excess heat generated in the reactor
by condenser cooling. The quantity of water used for
condenser cooling is a function of several factors,
including the capacity rating of the plant capacity and
the increase in cooling water temperature from the
intake to the discharge. The larger the plant, the
greater the quantity of waste heat to be dissipated,
and the greater the quantity of cooling water
required.

In addition to removing heat from the reactor, cooling
is also provided to the service water system and to the
auxiliary cooling water system. The volume of water
required for these systems for once-through cooling
is usually less than 15 percent of the volume required
for condenser cooling. In closed-cycle cooling, the
additional water needed is usually less than 5 percent
of that needed for condenser cooling.
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Of the 109 nuclear reactors, 42 use closed-cycle
cooling systems. Most closed-cycle systems use
cooling towers. Some closed-cycle systems units use
a cooling lake or canals for transferring heat to the
atmosphere. Of the 42 plants with closed-cycle
cooling systems, 15 use mechanical draft cooling
towers, 19 use natural draft cooling towers, 4 use a
canal system, and 4 nse a cooling lake. Once-through
cooling systems are used at 67 units. A few of these
systems are augmented with helper cooling towers to
reduce the temperature of the effluent released to the
adjacent body of water. Of the 67 plants with once-
through cooling systems, 24 discharge to a river, 11
discharge to the Great Lakes, 17 discharge to the
ocean Or an estuary, and 15 discharge to a reservoir or
lake. Five of the once-through plants can also switch
to cooling towers.

In closed-cycle systems, the cooling water is recircu-
lated through the condenser after the waste heat is
removed by dissipation to the atmosphere, usually by
circulating the water through large cooling towers
constructed for that purpose. Several types of closed-
cycle cooling systems are currently used by the
nuclear power industry. Recirculating cooling
systems consist of either natural draft or mechanical
draft cooling towers, cooling ponds, cooling lakes, or
cooling canals. Because the predominant cooling
mechanism associated with closed-cycle systems is
evaporation, most of the water used for cooling is
consumed and is not returned to a water source.

In a once-through cooling system, circulating water
for condenser cooling is drawn from an adjacent
body of water, such as a lake or river, passed through
the condenser tubes, and returned at a higher temper-
ature to the adjacent body of water. The waste heat is
dissipated to the atmosphere mainly by evaporation
from the water body and, to a much smaller extent, by
radiation loss.

For both once-through and closed-cycle cooling
systems, the water intake and discharge structures are
of various configurations to accommodate the source
water body and to minimize impact to the aquatic
ecosystem. The intake structures are generally
located along the shoreline of the body of water and
are equipped with fish protection devices, The
discharge structures are generally the jet or diffuser
outfall type and are designed to promote rapid
mixing of the effluent stream with the receiving body

4-506

of water. Biocides and other chemicals used for
corrosion control and for other water treatment
purposes are mixed with the condenser cooling water
and discharged from the system,

In addition to surface water sources, some nuclear
power plants use groundwater as a source for service
water, makeup water, or potable water, Other plants
operate dewatering systems to intentionally lower the
groundwater table, either by pumping or by a system
of drains, in the vicinity of building foundations.

4.10.1.2Radivactive Waste Treatment Systents

During the fission process, a large inventory of radio-
active fission products builds up within the fuel. A
small fraction of these fission products escape the fuel
and contaminates the reactor coolant. The primary
system coolant also has radioactive contaminants as a
result of neutron activation. These contaminants are
removed from the coolant by an elaborate radioactive
waste treatment system. The following sections
describe the basic design and operation of pressurized
water reactor radicactive-waste-treatment systems,

Gaseous Radicactive Waste. Pressurized water
reactors have three primary sources of gaseous radio-
active emissions:

*Discharges from the gaseous waste man-
agement system;

*Discharges associated with the exhaust of
noncondensable gases at the main
condenser if a primary-to-secondary
system leak exists; and

*Radioactive gaseous discharges from the
building ventilation exhaust, including
the reactor building, reactor auxiliary
building, and fuel-handling building.

The gaseous waste management system collects
fission products, mainly noble gases, that accumulate
in the primary coolant. A small portion of the primary
coolant flow is continnally diverted to the primary
coolant purification, volume, and chemical control
system to remove contaminants and adjust the coolant
chemistry and volume. During this process, noncon-
densable gases are stripped and routed to the gasecus
waste management system, which consists of a series



Affected Environment
and Environmental Impacts

of gas storage tanks. The storage tanks allow the
short-half-life radioactive gases to decay, leaving only
relatively small quantities of long-half-life radionu-
clides to be released to the atmosphere. In addition,
some pressurized water reactors are using charcoal
delay systems rather than gas holdup tanks.

Liquid Radioactive Waste. Radionuclide contami-
nants in the primary coolant are the source of liquid
radioactive waste in commercial light water reactors.
Liquid wastes resulting from commercial light water
reactor plant operation may be classified into the
following categories: clean wastes, dirty wastes,
detergent wastes, turbine building floor drain water,
and steam generator blowdown. Clean wastes
include all liquid wastes with a normally low conduc-
tivity and variable radioactivity content. They
consist of reactor grade water, which is amenable to
processing for reuse as reactor coolant makeup water.
Clean wastes are collected from equipment leaks and
drains, certain valve and pump seal leakoffs not
collected in the reactor coolant drain tank, and other
aerated leakage sources. In addition, these wastes
include primary coolant. Dirty wastes include all
liquid wastes with a moderate conductivity and
vatriable radioactivity content that, after processing,
may be used as reactor coolant makeup water. Dirty
wastes consist of liquid wastes collected in the con-
tainment building sump, auxiliary building sumps
and drains, Iaboratory drains, sample station drains,
and other miscellaneous floor drains. Detergent
wastes consist principally of laundry wastes and
personnel and equipment decontamination wastes
and normally have a low radioactivity content.
Turbine building floor-drain wastes usually have a
high conductivity and low radionuclide content.
Steam generator blowdown can have relatively high
concentrations of radionuclides depending on the
amount of primary-to-secondary leakage. Following
processing, the water may be reused or discharged.

Each of these sources of liquid wastes receives
varying degrees and types of treatment before storage
for reuse or discharge to the environment under the
site National Pollutant Discharge Elimination
System (NPDES) permit. The extent and types of
treatment depend on the chemical radionuclide
content of the waste, To increase the efficiency of
waste processing, wastes of similar characteristics
are batched before treatment.

The degree of processing, storing, and recycling of
liquid radioactive waste has steadily increased
among operating plants. For example, extensive
recycling of steam generator blowdown is now the
typical mode of operation, and secondary side waste-
water is routinely treated. In addition, the plant
systemns used to process wastes are often augmented
with the use of commercial mobile processing
systems. As a result, radionuclide releases in liquid
effluent from commercial light water reactor plants
have generally declined or remained the same.

Low-Level Waste. Solid LLW from commercial
nuclear power plants is generated by removal of radi-
onuclides from liquid waste streams, the filtration of
airborne gaseous emissions, and the removal of con-
taminated material from various reactor areas.
Liquid contaminated with radionuclides comes from
primary and secondary coolant systems, spent-fuel
pools, decontaminated wastewater, and laboratory
operations. Concentrated liquids, filter sludges,
waste oils, and other liquid sources are segregated by
type, flushed to storage tanks, stabilized for
packaging in a solid form by dewatering, slurried into
55-gal steel drums, and stored onsite in shielded
Butler-style buildings or other facilities until suitable
for offsite disposal. These buildings usually contain
volume reduction and solidification facilities to
prepare LLW for disposal at a certified LLW disposal
facility.

High-efficiency particulate filters are used to remove
radioactive material from gaseous plant effluents.
These filters are compacted and are disposed of as
solid wastes.

Solid LLW consists of contaminated protective
clothing, paper, rags, glassware, compactible and
noncompactible trash, and nonirradiated reactor
components and equipment. Most of this waste
comes from plant modifications and routine mainte-
nance activities. Additional sources include tools
and other material exposed to the reactor environ-
ment. Before disposal, compactible trash is usually
taken to onsite or offsite volume reduction facilities.
Compacted dry active waste is the largest single form
of LLW disposed from commercial nuclear plants,
comprising one-half of the total average annual
volumes from pressurized water reactors.
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Volume reduction efforts have been undertaken in
response to increased disposal costs and the passage
of the Low Level Radioactive Waste Policy Act of
1980 and the Low Level Radioactive Waste Policy
Amendments Act of 1985 (PL 96-573; PL 99-240),
which require LLW disposal allocation systems for
nuclear plants. Volume reduction is performed both
on- and offsite. The most commor on-site volume
reduction techniques are ultra-high-pressure com-
paction of waste drums, monitoring waste streams to
segregate wastes, minimizing the exposure of routine
equipinent to contamination, and decontamination
and sorting of radioactive or nonradioactive batches
before offsite shipment. Offsite waste management
vendors incinerate dry activated waste; separate and
incinerate oily, organic wastes, solidify the ash; and
occasionally undertake supercompaction, waste
crystallization, and asphalt solidification of resins
and sludges.

Spent Fuel. Spent fuel is produced by the formation
of fission products and actinides when nuclear fuel is
irradiated in reactors. After spent fuel is removed
from reactors, it is stored in racks placed in storage
pools to isolate it from the environment. Delays in
siting an interim Monitored Retrievable Storage
facility or permanent repository, coupled with rapidly
filling spent-fuel pools, have led utilities to seek other
storage solutions, including expansion of existing
pools, aboveground dry storage, longer fuel burnup,
and shipment of spent fuel to other plants.

Pool storage has been increased through enlarging
the capacity of spent-fuel racks, adding racks to
existing pool arrays (“‘dense-racking™), reconfiguring
spent fuel with neutron-absorbing racks, and
employing double-tiered storage (installing a second
tier of racks above those on the pool floor).

Efforts under way to further develop dry storage
technologies include casks, silos, dry wells, and
vaults. Dry storage facilities are simpler and more
readily maintained than fuel pools. They are growing
in favor because they offer a more stable means of
storage and take up relatively little land area (less
than half an acre in most cases). Dry storage is
currently in use at about 5 percent of the sites.

Transportation of Radioactive Materials. There are

four types of radioactive material shipments to and
from nuclear plants: routine and refurbishment-
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generated LLW transported from plants to disposal
facilities; routine LLW shipped to offsite facilities for
volume reduction; nuclear fuel shipments from fuel
fabrication facilities to plants for loading into
reactors (generally occurring on a 12- to 18-month
cycle); and, spent-fuel shipments to other nuclear
power plants with available storage space (an infre-
quent occurrence usually limited to plants owned by
the same utility),

For commercial reactors to be used to produce
tritium, the commercial reactor sites would have to
obtain new fuel assemblies with the DOE target rods
included or target rods to replace burnable poison
rods from an offsite source. Additionally, irradiated
target rods would have to be shipped offsite to SRS
for tritium extraction and recycling. o

Workers and others are protected from exposure
during radioactive material transport by the waste
packaging. Operational restrictions on transport
vehicles, ambient radiation monitoring, imposition
of licensing standards (which ensure proper waste
certification by testing and analysis of packages),
waste solidification, and training of emergency
personnel to respond to mishaps are also used. Addi-
tional regulations may be imposed by states and com-
munities along transportation corridors.

A typical commercial pressurized light water reactor
makes approximately 40 to 50 shipments of LLW per
year. The majority of this LLW is Class A waste
packaged in 55-gal drums or other Type A containers
and shipped to disposal facilities by flatbed truck. (A
Type A container is a NRC-certified and DOT-
approved container which has been tested exten-
sively and certified as able to allow for no release of
radiocactive tmaterial under normal transportation
conditions and able to limit radiation exposure to
handling personnel). LLW shipments require
manifests that describe the contents of the packages
to permit inspection by state, local, and facility
personnel and to ensure that the waste is suitable for
a patticular disposal facility.

Currently, the only spent-fuel shipments from
nuclear plants are to other plants. A few spent-fuel
shipments have, in the past, been made to fuel repro-
cessing plants. These shipments are packaged in
Type B casks designed to retain the highly radioac-
tive contents under normal and accident conditions.
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These containers range from 25 to 40 tons for truck
shipment (each cask is capable of holding 7 fuel
assemblies) to 120 tons for rail transport (with a
capacity for 36 assemblies). The casks are resistant
to both small-arms fire and high-explosive detona-
tion.

The transportation of “cold” (unirradiated) nuclear
fuel to the reactor, of spent irradiated fuel from the
reactor, and of solid radiocactive wastes from the
reactor to a waste burial ground represents a source
of exposure considered in 10 CFR 51:52. The contri-
bution of the environmental effects of such transpor-
tation to workers and the exposed population is
summarized in 10 CFR 51.52 Table 5-4.

4.10.1.3 Nenradioactive Waste Systems

Nonradioactive wastes from commercial nuclear
power plants include boiler blowdown (continual or
periodic purging of impurities from plant boilers),
water treatment wastes (sludges and high saline
streams whose residues are disposed of as solid
wastes and biocides), boiler metal cleaning, floor and
yard drains, and stormwater runoff. Principal
chemical and biocide waste sources include the fol-
lowing:

« Boric acid used to control reactor power
and lithivm hydroxide used for control-
ling pH in the coolant (These chemicals
could be inadvertently released due to
pipe or steam generator leakage.);

» Sulfuric acid, which is added to the circu-
lating water system to control scale;

+ Hydrazine, which is used for corrosion
control (It is released in steam generator
blowdown.);

» Sodium hydroxide and sulfuric acid,
which are used to regenerate resins
{These are discharged after neutraliza-
tion.);

= Phosphate in cleaning solutions; and

 Biocides used for condenser defouling.

Other small volumes of wastewater are released from
other plant systems depending on the design of each
plant. These are discharged from such sources as the
service water and auxiliary cooling systems, water
treatment plant, laboratory and sampling wastes,
boiler blowdown, floor drains, stormwater runoff,
and metal treatment wastes. These waste streams are
discharged as separate point sources or are combined
with the cooling water discharges.

410,14 Power-Transmission Systems

Power-transmission systems associated with com-
mercial nuclear power plants consist of switching
stations (or substations) located on the plant sites and
of transmission lines located primarily offsite. These
systems are required to transfer power from the gen-
erating station to the utility’s network of power lines
in its service area.

Switching stations transfer power from generating
sources to power lines and regulate the operation of
the power system. Transformers in switching
stations convert the generated voltage to voltage
levels appropriate for the power lines. Equipment for
regulating system operation includes switches,
power circuit breakers, meters, relays, microwave
communication equipment, capacitors, and a variety
of other electrical equipment. This equipment meters
and controls power flow; improves performance
characteristics of the generated power; and protects
generating equipment from short circuits, lightening
strikes, and switching surges that may occur along
the power lines. Switching stations occupy onsite
areas generally two to four timmes as large as areas
occupied by reactor and generator buildings but are
not as tall or as visible as the plant buildings.

4.10.2 Commercial Light Water Reactor Plant
Environment

This section describes commercial nuclear power
plants’ interaction with the environment. Commer-
cial nuclear power plants are sited, designed, and
operated to minimize impacts to the environment,
including plant workers. Land that couid be used for
other purposes is dedicated to electric power produc-
tion for the life of the plant. The aesthetics of the
landscape are altered because of the new plant struc-
tures; the surface and groundwater hydrology and
terrestrial and aquatic ecology may be affected; the
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air quality may be affected; and, finally, the
community infrastructure and services are altered to
accommodate the influx of workers into the area.
The environmental impact from plant operation is
determined largely by waste effluent streams
{gaseous, liquid, and solid); the plant cooling
systems; the exposure of plant workers to radiation;
and plant expenditures, taxes, and jobs.

4.10.2.1 Land Use

Nuclear power plants are large physical entities.
Land requirements generally amount to several
bundred acres for the plant site, of which 50 to
100 acres may actually be disturbed during plant
construction. Other land commitments can amount
to many thousands of acres for transmission line
rights-of-way and cooling lakes, when such a cooling
option is used.

41022 Water Use

Commercial nuclear power plants withdraw large
amounts of mainly surface water to meet a variety of
plant needs. Water withdrawal rates from adjacent
bodies of water for plants with once-through cooling
systems are large. Flow through the condenser for a
1,000 MWe plant may be 700,000 to 1 million gpm.
Water lost by evaporation from the heated discharge
is about 60 percent of that which is lost through
cooling towers. Additional water needs for service
water, auxiliary systems, and radioactive waste
systerns account for 1 to 15 percent of that needed for
condenser cooling.

‘Water withdrawal from adjacent bodies of water for
plants with closed-cycle cooling systems is 5 to
10 percent of that with once-through cooling
systems, with much of this water being used for
makeup of water by evaporation. With once-through
cooling systems, evaporative losses are about 40
percent less but occur externally in the adjacent body
of water instead of in the closed-cycle system. The
average makeup water withdrawals for several
recently constructed plants having closed-cycle
cooling, normalized to 1,600 MWe, are about 14,000
to 18,000 gpm. Variation is due to cooling tower
design, concentration factor of recirculated water,
climate at the site, plant operating conditions, and
other plant-specific factors. Consumptive loss nor-

malized to 1,000 MWe is about 11,200 gpm, which is -
about 80 percent of the water volume taken in.

Consumptive water losses remove surface water
from other uses downstream. In those areas experi-
encing water availability problems, nuclear power
plant consumption may conflict with other existing or
potential closed-cycle uses {e.g., municipal and agri-
cultural water withdrawals) and in-stream uses (e.g.,
adequate in-stream flows to protect aquatic biota,
recreation, and riparian communities).

As discussed previously, some commercial nuclear
power plants use groundwater as an additional source
of water. The rate of usage varies greafly among
users. Many plants use groundwater only for the
potable water system and require less than 100 gpm;
however, withdrawals at other sites can range from
400 to 3,000 gpm.

4,10.2.3 Water Quality

Water guality is impacted by the liquid effluents dis-
charged from commercial nuclear power plants. Dis-
charges from the heat dissipation system account for
the largest volumes of water and usually the greatest
potential impacts to water quality and aguatic
systems, although other systems may contribute heat
and toxic chemical contaminants to the effluent. The
relatively small volumes of water required for the
service water and auxiliary cooling water systems do
not generally raise concerns about thermal or
chemical impacts to the receiving body of water.
However, because effluents from these systems
contain contaminants that could be toxic to aquatic
biota, their concentrations are regulated under the
power plant’s NPDES discharge permit. The quality
of groundwater may also be diminished by water
from cooling ponds seeping into the underlying
groundwater table,

Sewage wastes and cleaning solvents, including
phosphate cleaning solutions, are treated as sanitary
wastes. They are treated prior to their release to the
environment o minimize environmental impacts. In
cases where nonradioactive sanitary or other wastes
cannot be processed by onsite water treatment
systems, the wastes are collected by independent
contractors and trucked to offsite treatment facilities.
Water quality issues relate to the following: NPDES
permit system for regulating low-volume wastewa-
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ter, adequate wastewater treatment capacity to handle
increased flow and loading associated with opera-
tional changes to the plant and discharges of wastes
through emission of phosphates from utility laun-
dries, suspended solids and coliforms from sewage
treatment discharges, and other effluents that cause
excessive biological oxygen demand.

All effiuent discharges are regulated under the provi-
sions of the Clean Water Act and the implementing
effluent guidelines, limitations, and standards estab-
lished by EPA and the states. Conditions of
discharge from each plant are specified in its NPDES
permit issued by the state or EPA.

4.10.2.4 Air Quality

Overall, commercial nuclear power plants have a
minimal effect on air quality. Transmission lines
have been associated with the production of minute
amounts of ozone and nitrogen oxides. These issues
are associated with corona, the breakdown of air very
near the high-voltage conductors. Corona is most
noticeable for the higher-voltage lines and during
foul weather. Through the years, line designs have
been developed that greatly reduce corona effects.
Diesel generators used as backup emergency power
source contribute to air quality impacts.

4.10.2.5 Aguatic Resources

Operation of the once-through (condenser cooling)
system requires large amounts of water withdrawn
directly from surface waters, These surface waters
contain aquatic organisms that may be injured or
killed through their interactions with the power plant.
Aquatic organisms that are too large to pass through
the intake debris screens, which commonly have a
0.4-inch mesh, and cannot move away from the
intake, may be impinged against the screens. If the
organisms are held against the screen for long
periods, they will suffocate; if they receive severe
abrasions, they may die. Impingement can harm
large numbers of fish and large invertebrates (e.g.,
crabs, shrimp, and jellyfish).

Aquatic organisms that are small enough to pass
through the debris screens will travel through the
entire condenser cooling system and be exposed to
heat, mechanical, and pressure stresses, and possibly
biocidal chemicals before being discharged back to

the body of water. This process, called entrainment,
may affect a wide variety of small plants (phy-
toplankton), invertebrates {zooplankton), and fish
eggs and larvae (ichthyoplankton). Entrainment
mortality is variable; conditions at some plants with
once-through cooling may result in relatively low
levels of mortality, although at such plants the
volumes of water (and numbers of entrained organ-
isms) are often high. Generally no aquatic organisms
survive at plants with closed-cycle cooling that recir-
culate water though cooling towers, although the
volumes of water withdrawn are relatively low.

Discharges from the plant heat rejection system may
affect the receiving body of water through heat
loading and chemical containments, most notably
chiorine or other biocides. Heated effluents can kill
aquatic organisms directly by either heat shock or
cold shock. In addition, a number of indirect or
sublethal stresses are associated with thermal dis-
charges that have the potential to alter aquatic com-
munities {e.g., increased incidence of disease,
predation, or parasitism, as well as changes in
dissolved gas concentrations).

4.10.2.6 Terrestrial Resources

A number of ongoing issues associated with terres-
trial resources can arise in the immediate area around
the plant or its power transmission lines. Most power
lines are located on easements (or rights-of-way) that
the utility purchased from the landowner. Land uses
on the easements are limited to activities compatible
with power-line operation. In areas with rapidly
growing vegetation, utilities must periodically cut or
spray the vegetation to prevent it from growing so
close to the conductors that it causes short circuits
and endangers power line operation. Other terrestrial
resource issues can result from changes in local
hydrology. Such changes can occur from altered
contouring of the land, reduced tree cover, and
increased paving. These changes can reduce the
value of land and contribute to local erosion and
flooding. Additional impacts can include the effect
of cooling tower drift, reduced habitat for plants and
animals, disruption of animal transit routes, and bird
collisions with cooling towers and transmission lines.
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4.10.2.7 Radiological Impacts

Operational Exposures. Plant workers conducting
activities involving radicactively contaminated
systems or working in radiation areas can be exposed
to radiation. Most of the occupational radiation dose
to commercial nuclear plant workers results from
external radiation exposure rather than from internal
exposure from inhaled or ingested radicactive mate-
rials. Experience has shown that the dose to nuclear
plant workers varies from reactor to reactor and from
year to year. Since the early 1980s, when NRC reg-
ulatory requirements and guidance placed increased
emphasis on maintaining nuclear power plant occu-
pational radiation exposures as low as reasonably
achievable, there has been a decreasing trend in the
average annual dose per nuclear plant worker. The
average total annual whole body dose to workers at
commercial nuclear power plants is approximately
200 person-rem.

Public Radiation Exposures. Commercial nuclear
power reactors, under controlled conditions, release
small amounts of radioactive materials to the envi-
ronment during normal operation. These releases
result in radiation doses to humans of approximately
0.003 mrem per year that are smalil relative to the
U.S. average dose from natural radioactivity of 300
mrem per year. Nuclear power plant licensees must
comply with NRC regulations (e.g., 10 CFR 20,
10 CFR 50 Appendix I, 10 CFR 50.36a, and 40 CFR
190) and conditions specified in the operating
license.

Potential environmental pathways through which
persons may be exposed to radiation originating in a
nuclear power reactor include atmospheric and
aquatic pathways. Radioactive materials released
under controlled conditions include fission products
and activation products. Fission product releases
consists primarily of the noble gases and some of the
more volatile materials like iodines, cesiums, and
trittum. These materials are monitored carefully
before release to determine whether the limits on
releases can be met. Releases to the aquatic
pathways are similarly monitored. Radioactive
materijals in the liquid effluents are processed in
radioactive waste treatment systems. The major radi-

onuclides released to the aquatic systems are cobalts, -

cesiums, and trithum. When an individual is exposed
through one of these pathways, the dose is deter-
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mined, in part, by the exposure time and, in part, by
the amount of time that the radioactivity inhaled or
ingested is retained in the individual’s body.

Solid Waste. Both nonradioactive and radioactive
wastes are generated at commercial nuclear power
plants. The nonradioactive waste is generally not of
concern unless it is classified as Resource Conserva-
tion and Recovery Act (RCRA) waste. Such
hazardous waste is handled, packaged, and disposed
of in a licensed landfill in accordance with the provi-
sions of RCRA. '

Solid radioactive waste consists of LLW, mixed
waste, and spent fuel. LLW is generated by removal
of radionuclides from liquid waste streams, the filtra-
tion of airborne gaseous emissions, and the removal
of contaminated material from the reactor environ-
ment. Mixed waste is LLW that also contains chem-
ically hazardous components as defined under
RCRA. Mixed waste consists primarily of decon-
tamination wastes and ion exchange resins. Under
the Low Level Radivactive Waste Policy Act of 1980
and the Low Level Radioactive Waste Policy Amend-
ments Act of 1985, states must secure their own
disposal capacity for LLW generated within their
boundaries after 1992 by forming waste compacts or
siting their own disposal facilities.

Workers receive radiation exposure during the
storage and handling of LLW; however, this source of
exposure is small compared with other sources of
exposure at operating commercial nuclear plants.
Members of the general public are also exposed
when the LLW is shipped to a disposal site. The
public radiation exposures from radioactive material
transportation have been addressed generically in 10
CER 51 Table S-4.

Spent Fuel. Spent fuel is produced during reactor
operations. The buildup of fission products and
actinides, during normal operation, prevents the
continued use of the fuel assembly. Spent fuel is
stored at the reactor site. The average commercial
pressurized water reactor generates approximately
17 yd® of spent fuel per year. A monitored-retriey-
able storage or permanent spent-fuel repository may
become available in the near future. However, NRC
has examined this issue and determined that licensees
may, without significant impact on the environment,
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store spent fuel on-site for 30 years after ceasing
reactor operation (55 FR 38474).

4.10.2.8 Chemical Impacts

Many power plants are periodically treated with
biocidal chemicals (most notably some form of
chlorine) to control fouling and bacterial slimes.
Discharge of these chemicals to the receiving body of
water can have toxic effects on aquatic organisms.

Chlorine is used widely as a biocide at commercial
nuclear power plants and represents the largest
potential source of chemically toxic release to the
aquatic environment. Chlorine application as a cooling
system biocide is typically by injection in one of
several different forms, including chlorine gas or
sodium hypochlorite. It may be injected at the intake or
targeted at various points (such as the condensers) on
an intermittent or continuous basis. Such treatments
control certain pest organisms such as the Asiatic clams
or the growth of bacterial or fungal slime. The control
of biological pests or growth is critical to maintaining
optimum system performance and minimizing
operating costs.

Because of the evolution of the guidelines pertaining to
chlorine and changes in biocide technologies over the
past 15 years, the potential for any adverse impacts of
chlorine has been decreasing. Improvements in
dechlorination technologies are likely to significantly
reduce the level of chlorine in the aquatic environment.
Given the critical need for controlling biofouling in the
cooling system, both alternative and chlorine treatment
technologies are expected to keep pace with regulatory
requirements.

Hazardous chemicals do not present a major health risk
to personnel at commercial nuclear power plants, but
they must be understood and treated carefully.
Hazardous chemicals may be encountered in the work
environment during adjustments to the chemistry of the
primary and secondary coolant systems, during biocide
application for fouling of heat removal equipment,
during repair and replacement of equipment containing
hazardous oils or other chemicals, insolvent cleaning,
and in the repair of equipment. Exposures to hazardous
chemicals are minimized by observing good industrial
hygiene practices. Disposal of essentially all of the
hazardous chemicals used at commercial nuclear
power plants is regulated by RCRA or NPDES permits.

4.10.2.9 Socioeconomic Faclors

Work Force. Each nuclear power plant is part of a
utility that may own several nuclear power plants. An
on-site staff is responsible for the actual operation of
each plant and an offsite staff may be headquartered at
the plant site or some other location.

In most cases, the permanent work force required to
operate a nuclear power plant has been substantially
smaller than the work force required to build the
plant. However, there are considerable differences
among U.S. nuclear power plants in terms of the size
of their permanent operations-period work forces.
One-unit plants average 832 workers, two-unit plants
average 1,247 workers, and three-unit plants average
2,404 workers.

Commercial nuclear plants also differ in the number
of nonpermanent personnel required for various
types of outages during normal operating periods.
The mean number of additional workers required per
unit of a typical planned outage (for refueling and
other routine tasks) is 783, an in-service inspection
outage 734, and the largest single outage (e.g., steam
generator replacement) 122. These numbers are
higher {(and quite possibly much higher) than the
peak number of workers on-site during a single day
or week. Replacement of major components, such as
steam generators, can involve between 200,000 and
900,000 work hours. The duration of these
shutdowns has lasted from about 8 months to almost
1 year. Less complex modifications [e.g., replacing
reactor pressure vessel internal, safe ends, or recircu-
lation pipes] require between 10,000 and 200,000
work hours. During such activities, plants have been
shut down for periods of 2 to 10 months.

A substantial portion of the regular plant work force
is normally involved in many of the efforts listed
above, supplemented as needed by contractor
personnel for support during specialized projects.
Peak crew sizes are greatly affected by the specific
requirements at each plant, utility decisions to make
major repairs to systems and components to improve
or sustain plant performance, and the relative phasing
(schedule overslap) of these activities. Exact crew
sizes can therefore vary widely from plant to plant.

Community. Typically, the immediate environment in
which a nuclear power plant is located is rural, but the
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population density of the larger area surrcunding the
plant and the distance from a medium- or large-sized
metropolitan center varies substantially across sites.
Most sites, however, are not extremely remote (i.e., not
more than 20 miles from a community of 25,000 or 50
miles from a community of 100,000). The significance
of any given commercial nuclear power plant to its host
area will depend to a large degree on its remoteness,
with the effects generally being most concentrated in
those communities closest to the plant. Major influ-
ences on the local communities include the plant’s
effects on employment, taxes, housing, offsite land use,
economic structure, and public services.

The average nuclear power plant directly employs from
800 to 2,400 people, depending on the number of
operating reactors, and many hundreds of additional
jobs are provided through plant subcontractors and
service industries in the area. In rural communities,
industries that provide this number of jobs at relatively
high wages are major contributors to the local economy.
In addition to the beneficial effect of the jobs that are
created, Jocal plant purchasing and worker spending can
generate considerable income for local businesses.

Nuclear power plants represent an investment of
several billion dollars, Such an asset on the tax rolls is
extraordinary for rural communities and can constitute
the major source of local revenues for small or remote
taxing jurisdictions. Often, this revenue can allow
local communities to provide higher quality and more
extensive public services with lower tax rates. In
general, capital expenditures and large changes in
public services are seldom necessitated by the presence
of the plant and its operating workers, particularly after
local communities have adapted to greater and more
dynamic changes experienced earlier during plant con-
struction,

4.,10.3 Potentiai Impacts

The option to purchase an operating commercial power
reactor or finish construction of a nearly complete com-
mercial reactor to support the stockpile tritium require-
ment would have similar impacts as described in the
following discussion. The reactor technologies and
characteristics would be the same. However, some
additional Iand use impacts may occur to incorporate
security infrastructure and other requirements which
would be needed for a DOE owned and operated
tritium production facility. The potential land use
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impacts would result from new buffer zone require-
ments, new fencing, security buildings, and road access
restrictions or construction of new roads. The NEPA
documents prepared for the commercial reactors by the
NRC would need to be supplemented under the
“purchase option” to address the additional impacts
expected with conversion to a DOE site dedicated to a
tritium production mission.

4.10.3.1 Completing Construction of a Commercial
Reactor

The environmental impacts of completing construction
of an unfinished commercial nuclear power plant
would be relative to the extent that the potential power
plant has been completed by the utility. The degree of
completion (percent complete) would principally affect
the amount of construction materials and resources
needed to finish the project, the number of construction
workers, the length of construction activities, and the
amount of construction waste and emissions.

Land, construction site infrastructure, and project
related offsite supporting infrastructure would not
be affected. Since these resources and support facil-
ities are the first part of a major construction project
they would already be in place. There would be
only minor upgrades to these facilities and infra-
structure to support renewed construction activities.
Environmental impacts from these upgrade activi-
ties would be minor,

The following discussion of construction impacts
covers a range of reactor completion (45 percent to 85
percent) based on a review of incomplete nuclear
power plants in the country. The impact analysis is
also generic since no specific reactor(s) has been iden-
tified as a potential candidate for this alternative, The
construction period for completion is assumed to be 5
years in both scenarios.

Construction impacts would primarily be expected to
result from the activities associated with finishing the
permanent concreting of power plant structures and
final construction of 2ll site buildings. All remaining
temporary construction facilities would be dismantled
as appropriate during the completion phase and the
impacted area landscaped.

The estimated construction materials and resources
to finish a 45 percent and 85 percent completed
nuclear power plant are shown in table 4.10.3.1-1.
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The amount of materials actually used would
depend on the type of reactor design, site construc-
tion conditions, and methods of construction used at
a particular site.

TABLE 4.10.3.1-1.—Estimated Total Construction
Materials/Resources Consumption
to Complete a Nuclear Power Plant

Material/ 85 percent 45 percent
Resource complete complete
Utilities
Electricity 575,000 950,000
(MWh)
Water (gal) 74,000,000 105,500,000
Solids
Concrete (yd®) 2,860 4,620
Steel (tons) 390 470
Lignids
Fuel (gal) 2,550,000 3,300,000
Gases
Industrial 17,700 52,100
gases® (ft*)

% Standard cubic feet measured at 1 atmosphere and 15.55 °C.
Source: TVA 1995a..

Construction activities would be expected to result in
impacts that primarily affect air resources, socioeco-
nomics, and waste management.

Air Resources. Completing construction of a nuclear
power plant would result in air emissions from con-
struction equipment, support facilities, and general
construction activities. These emissions sources
generally include diesel generators, concrete batch
plants, boilers, fuel oil tanks, lube oil systems, and
onsite construction vehicle traffic. Table 4.10.3.1-2
shows the estimated construction emissions during
the peak construction year for the two construction
scenarios. These emissions would be temporary and
would not be expected to significantly affect air
quality in the project site area.

Employment, Construction workforce numbers and
peak workforce numbers would be dependent on the
percent of completion of a nuclear power plant site.
The estimated number of workers needed to complete
a 45 percent or an 85 percent partially completed
reactor power plant in 7 or 5 years, respectively are
shown in table 4.10.3.1~3. The 45 percent reactor

TABLE 4.10.3.1-2.—Estimated Peak Year
Construction Air Emissions From Activities
to Complete a Nuclear Power Plant

Criteria and Quantity (tons)
Hazardous 85 percent 45 percent
Air Pollutants complete complete
Carbon dioxide 275 317
(COp
Hazardous air 006 0.07
pollutants (HAP)
Nitrogen oxides 105.3 1213
MNOY
Patticulate matter 4.1 56
(PM,0)
Sulfur dioxide 210 24.9
(S0y
Volatile organic 35 4.0
compounds (VOC)

Source: TVA 19952

scenario would require more workers and higher peak
number workforce than the 85 percent reactor
scenario. Impacts to the local economy and area pop-
ulation, housing, and local services would be
expected, however, the significance of these impacts
can not be determined since they are site-specific.
These socioeconomic impacts would be evalnated in
project and site-specific NEPA documents if this
alternative is selected.

In general, the direct and indirect employment resulting
from the 45 percent reactor scenario would be expected
to have a larger socioeconomic effect in the local area
because of the overall larger worker numbers,

Because a majority of the nuclear power plant infra-
structure and the power plant itself have already been
completed using a much larger overall workforce and
peak workforce, even the 45 percent reactor scenatio
socioeconomic impacts are expected to be minor.

Waste Management. Construction activities are
expected to generate construction debris and other
hazardous and nonhazardous wastes. Table
4.10.3.1-4 shows the estimated total waste generated
during the construction phase for each reactor
scenario. Typical hazardous wastes generated during
the completion construction phase would include
paints, solvents, acids, oils, and degreasers. All
hazardous wastes would be collected and stored
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onsite for transport to a licensed and permitted
storage treatment and disposal facility. Adverse
environmental impacts from hazardous waste man-
agement would not be expected. Typical nonhazard-
ous waste generated during the completion
construction phase are shown in table 4.10.3.1-4.-

Construction projects of this nature generally recover
materials that can be used on other projects. Scrap
treated Iumber and inert construction and demolition
waste (concrete, block, brick, gravel, asphalt, and
gypsum board) would be collected and disposed of at
an offsite permitted landfill. Construction and
permanent (once installed) sanitary wastewater
would be disposed of in an approved and permitted
sewage treatment system. At some plants this may be
an onsite facility and at others it may be the local
community system. Portable toilets would be
utifized as appropriate until the permanent facilities
were operable. Portable toilet wastes would be
disposed of by commercial vendors in an environ-
mentally acceptable manmer.

In summary, construction impacts associated with
completing a commercial reactor for production of
tritium would be short-term and minor with appropri-
ate construction mitigation measures. Further site-
specific analysis would be required to determine the
impacts and significance of construction employ-
ment on the local community, population, housing,
and local services.Purchase a Reactor or Irradiation
Services

TABLE 4.10.3.1-4.—Estimated Construction Waste
Generated to Compiete a Nuclear Power Plant

85 percent 45 percent

Waste Category complete complete
Hazardous _

Solids {tons) 6.8 9.7

Liquids (tons) 62.5 §7.8
Nonhazardous

Solids

Congrete (yd>) 513 720

Steel (tons) 229 272

Other (yd®) 21,500 75,600
Nonhazardous

Liquids

Sanitary (gal) 81,600,000 114,525,000

Flushing {gal) 1,600,000 13,000,000

Other {gal) 17,200 24,100

Source: TVA 19954,

The following discussion of impacts applies to the
commercial light water reactor alternative where
DOE would purchase an existing operating or
partially completed reactor and convert it to the
tritium production defense mission. The discussion
of impacts also applies to the commercial reactor
alternative and/or contingency option where DOE
would purchase irradiation services from one or more
operating commercial light water reactors. Since the
contingency option covers one to several reactors

TABLE 4.10.3.1-3.—Estimated Construction Workers Needed by Year
to Complete a Nuclear Power Plant

Worker Type Year 1 Year 2 Year 3 Year 4 Year 5 Year 6 Year 7

Total Craft Workers :

85 percent complete - 375 1,035 590 60 - -

45 percent complete - 260 750 1,305 1505 770 30
Construction

Management

and Support Staff

85 percent complete C40 " 325 450 445 170 - -

45 percent complete 30 220 425 675 560 310 25
Total Employment :

85 percent complete 40 700 1,525 1,035 230 - -

45 percent complete 30 430 1,175 1,580 2,065 1,080 55

Source: TVA 1995a.
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which would encompass the purchase of a single
reactor alternative, most of the discussion refers to
the single reactor contingency scenario. However,
the operation impacts of a DOE-owned commercial
reactor would be the same,

The discussion of impacts is based on the pressurized
water reactor technology and two production
scenario options. The first option is the single reactor
scenario in which one reactor would be loaded with
sufficient DOE targets to meet weapons stockpile
tritium requirements. Under this scenario, some fuel
rods may be replaced with DOE target rods. The
second option is the multiple reactor scenario in
which several reactors (2 or more, but fewer than 10)
are used in order to minimize power plant operational
impacts. This scenario entails replacement of
burnable poison rods (neutron-absorbing rods
designed to control reactivity and power distribution
in the core) with the appropriate number of DOE
tritium target rods, which would have nominally the
same effect on core reactivity and core power distri-
bution over the life of the fuel cycle as the burnable
poison rods, thus enabling each reactor to maintain
its current power production.

Operating Baseline. Characteristics for a generic
commercial light water reactor are listed in table
4.10.3.1-1. Data for each reactor characteristic is
empirical and taken from individual site operation
reports covering a representative calendar year
(1690). Data for 12 operational reactors were used to
determine a nominal average for each listed character-
istic except shipped LLW and stored mixed waste per
1,000 MWe. The waste values presented are averages
for all pressurized water reactors in operation in 19%0
and, as such, are more representative of the reactor
type as a group. The characteristics listed in table
4.10.3.1-1 were considered adequate for describing a
generic commercial light water reactor.

A neufron-absorbing material called a burnable
poison (typically boron-10) is used in some commer-
cial light water reactor core designs to reduce Iocal
power density and even power distribution across the
core, thereby extending the life of the fuel. Burnable
poison is added to the reactor core design, either in a
distributed form mixed with the uranium oxide fuel or
as a discrete rod.

Water Reactor Operational Paramelers

Nominal Average
Operational Parameter Value
Thermal rating (MWE) 3,500
Thermal generation (M Whr) 21,600,000
Electric rating (MWe) 1,200
Electric generation (MWhr) 7,000,000
Unit availability factor (percent) 76
‘Water uptake (#/sec) 770
Site size (acres) 6,000
Estimated population (2010) 2,000,000
within 50-mile radius
Airborne trittum (Ci/yr) 1,100
All other gaseous radioactive 9,200
effluent (Ci/yr)
Liquid trittum (Cifyr) 280
All other liquid radioactive effluent .25
(Cifyr)
Shipped LLW (yd>/yn) 330
Number of shipments per year 20
Stored mixed LLW/1000 MWe 130
(ydryr)
Total annual whole body personnel 200
dose (person-rem)
Total refueling personnel annual 20
whole body dose (person-rem)
Assemblies discharged 1702
Licensed spent fuel pool storage 1,500
capacity {assemblies)
Projected date for last refueling 2006
discharge to spent nuclear fitel
peol storage

% Heavy metal content is approximately 0.43 metric tons per
assembly.

Source: Tt 1994a; NRC 1985a.

The use of commercial light water reactors to irradiate
DOE tritium target rods is based om the concept of
replacing the boron-10 burnable poison rods with
lithium-6 target rods configured to have a similar
effect on power density and which, upon neutron
interaction, also results in tritium production. While
burnup characteristic of lithium-6 target rods may not
match exactly, the substitution can be accommodated
with little impact on the reactor operations. For the
purpose of evaluating commercial light water reactor
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feasibility, targets are assumed to be of a single
uniform design and lithium-6 enrichment. Symmetry
to previous core designs has also been assumed. To
produce current stockpile tritium requirements, about
6,000 target rods would be needed.

The commercial light water reactor would operate at
its corrently licensed full power for the generation of
electricity while performing a secondary mission of
teitinm production. The rate of producing tritium is a
function of power level, lithium-6 enrichment, time of
operation, and target-loading density, and therefore
would vary based on the specific reactor and the alter-
native commercial reactor production scenario option
selected.

The following operational characteristics are associ-
ated with the single reactor scenario:

+ One reactor loaded with sufficient DOE
targets to meet current stockpile tritium
requirements;

* Scome fuel rods may be replaced with
target rods which would require fuel dis-
assembly to remove the target rods for
tritium extraction;

» Full core refueling required, with a major
reduction in attainable fuel burnup;

» Significant increases in spent nuclear fuel
storage requirements are included, and
may result in requirement for onsite dry
storage of spent nuclear fuel;

» No effect expected on ability to attain full
power, but the reactor may be limited to
baseload operation with restricted rate of
load change;

* Changes to plant support systems may be
required; and

+ Target handling tools and fixtures must be
added to the complement of spent nuclear
fuel pit equipment, and target packaging
and transportation are added to the scope
of normal utility activities.
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The following operational characteristics are associ-
ated with the multiple reactor scenario:

+ For analysis purposes, consists of eight
reactors deployed to the tritium supply
mission;

* Replacement of burnable poison rods
with the appropriate number of DOE
target rods to yield approximately the
same effect on core reactivity and core
power distribution over the life of the fuel
cycle;

* No effect on core design, refueling cycle
durations, or spent fuel storage require-
ment; however, some tradeoffs involving
fuel enrichment and cycle burnup may
arise in optimizing the fuel management
strategy;

» No effect on normal operation, including
plant maneuvering capability or mode
change restrictions;

» Few or no changes to plant support
systems would be required; and

* Target-handling tools and fixtures must
be added to the complement of spent fuel
pit equipment, and target packaging and
transportation are added to the scope of
normal utility activities.

In the multiple reactor scenario the number of
fuel rods and the performance requirements
imposed on the fuel would not be changed.
However, to minimize fuel cycle impacts in the
muitiple reactor scenario, it would be desirable to
extend the design life and qualification of the
DOE target rod fo envelope the longest fuel cycle
commonly used in a commercial light water
reactor. Qualification for extended use is not a
necessary condition to the feasibility of the
concept, since the single reactor scenario does not
require it.

The single reactor scenario represents the largest
number of DOE target rods inseried into a reactor, the
highest trititum content, and the largest perturbation to
the existing safety analysis of the plant. Insertion of
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the necessary number of DOE target rods to produce
current tritium requirements in a single reactor results
in the replacement of approximately 15 percent of the
fuel rods in a large reactor with a 17x17 matrix of rods
per assembly. It is technically feasible to increase the
average heat generation in the remaining fuel rods to
compensate for this amount of replacement of fuel
rods by DOE target rods without jeopardizing the
plant’s ability to operate at full-power.

The use of a commercial reactor or multiple reactors
for producing trittum would result in additional envi-
ronmental impacts from the changes in the reactor
operational characteristics (table 4.10.3.2-1) due to
the introduction of DOE target rods. Impacts would
most likely result from core changes, personnel
requirements, effluent, waste, spent fuel, operaticnal
variances (radiation exposure), and transporta-
tion/handling. Impacts from these seven factors are
discussed in general terms based on a “typical”
nonsite-specific commercial Jight water reactor. Table
4.10.3.2-2 shows the incremental changes. Impacts
on all other environmental resources from the com-

mercial reactor alternative were negligible or not
expected, and therefore are not discussed in detail.

Core Changes. Production of tritium in a commer-
cial light water reactor would require physical
changes to the reactor core, which could range from
replacement of burnable poison elements with DOE
target elements to the replacement of fuel rods witk
DOE target assemblies. Core changes could alter the
accident basis and would modify the source term.
The estimated additional core tritium content in
curies per reactor at the end of the irradiation period
would be 3.2x107 fora single reactor. Because of the
reduced burn up in the reactor core, the total fission
products in each fuel rod would decrease. Using
multiple reactors to produce the same quantity wounld
reduce the curies of tritium per reactor.

Personnel Requirements. The added requirements
to execute DOE target handling and shipping activi-
ties would be expected to create new job tasks and
require that additional personnel be hired at the com-
mercial reactor site. An estimated 72 additional
personnel would be needed for a typical commercial
nuclear power facility. The additional personnel
would represent an increase of approximately 9
percent for a single reactor. The number of personnel
would be smaller for each commercial reactor site if
multiple reactors were used. In the case of a single

reactor, it is assumed that one work crew would
handle 12 DOE tritium target shipments per year,
with each shipment containing about 500 target rods.
The work crew would include fuel pool workers to
remove and package the target tritium rods from the
fuel assemblies, Assuming multiple reactors, no
manpower increases would be anticipated during
refueling. The preparation of the DOE targets for
shipment would require a single crew at one work
station for each reactor. Shipments would include
500 targets each and would be handled by a single
crew covering all reactors. Three crews of fuel pool
workers could handle all reactors.

Effluent. Because of the addition of DOE target
rods, airborne and water-borne effluent would be
expected to change (particularly for tritium).
Estimates for expected increases of gaseous tritium
effluent range from 5,740 Ci per year for a single
reactor to 3,680 Ci per year in the multiple reactor
scenario. Estimated increases of liquid tritium
effluent ranges from 1,460 Ci per year for a single
reactor to 935 Ci per year per reactor in the multiple
reactor scenario. For a single reactor, the release of
fission products to the reactor coolant could be
expected to significantly decrease because the fission
product inventory is lower due to the lower average
fuel assembly burn up, and the fuel element failure
rate is lower due to the shorter residence time in the
core (FDI 1994i). However, there would be a net
5-percent increase in rod surface areas that would
come into contact with the coolant. This would pro-
portionately increase the reactor “crud” that accumu-
lates on rod surfaces and could lead to a 5-percent
increase in the neutron activation products that enter
into the coolant.

Waste. Additional activities associated with the
bandling, processing, and shipping of DOE target
assemblies would be expected to increase waste
generation rates at the commercial reactor site. Of

the 330 gd_ of LLW shown in table 4.10.3.1-2,
159 yd=is M compacted and 93 gd.g is dry noncom-
pacted. Tt is assumed that 50 percent of the dry waste

;s considered to be related to refuehng outages and
i i ity (126 yd=

maintenance and that this waste quantity (126 yd=)

would increase proportionately with the increase in
refueling activities. An estimated 164 yd.g per year of

LLW per reactor would be expected. This would be
approximately a 50-percent increase for a typical
plant. No increase in mixed waste generation would
be anticipated.
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expansion of existing or construction of new facilities
may be required. The LLW due to DOE activities
could be shipped to an approved LLW disposal facility
such as NTS or throngh a memorandum of agreement
it could be shipped using the existing shipment
practices of the site selected. The small increases in
hazardous and nonhazardous wastes could be accom-
modated within existing facilities.

In the multiple reactor scenario, there would be a
smaller increase in the generation of spent nuclear
fuel, LLW, or mixed LLW. However, since LLW
generated by burnable poison rod assemblies is being
replaced by LLW generated by DOE target rod assemt-
blies, the amount of LLW going to a commercial LLW
disposal site could even decrease. The LLW
generated by the DOE target rod assemblies could be
shipped to an approved LLW disposal facilities such
as NTS, or through a Memorandum of Agreement it
could be shipped using the existing shipment practices
of the site selected. The small increases in hazardous
and nonhazardous wastes could likely be accommo-
dated within existing facilities.

Spent Nuclear Fuel. More frequent refueling oper-
ations and the segmenting of fuel assemblies could
result in an increase in spent nuclear fuel volumes.
This increase could result in additional requirements
for wet and dry storage space at the reactor site.
With the single reactor case, 137 additional spent
fuel assemblies (40 yds, assuming 8 ft3fassemb1y)
would be generated each year. This amounts to
approximately 58 metric tons of heavy metal. This
represents more than a 3-fold increase over the
average of 56 assemblies (24 metric tons of heavy
metal) for a typical pressurized commercial light
water reactor. Because existing spent nuclear firel
storage capacities are limited, additional spent
nuclear fuel storage might be required. The addi-
tional storage space needed for 40 years of storage at
this rate of accummulation is estimated to be 2.6 acres.
If dry storage facilities were constructed, there is
adequate capacity for an 8-year wet storage. No
increase in spent nuclear fuel is expected with the
multiple reactor scenario. The change to 12-month
refueling cycles with full core discharge would
accelerate the consumption of available spent
nuclear fuel pool storage and would require earlier
use of additional storage alternatives such as dry
storage at some commercial reactor sites.
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Operational Variances. New DOE target assembly
process activities and, in some cases, more frequent
refueling-type operations would be expected to
increase radiation exposure for some categories of
workers. Estimates for expected increases of
exposure for refueling personnel range from 19
person-rem per reactor for maintenance workers to
fess than 1 person-rem for supervisory personnel. In
addition to refueling operations, three other areas of
exposure would be anticipated to be associated with
the DOE tritium targets. These areas are waste oper-
ations, fuel pool work, and target shipments. The
increase in person-rem per reactor for all personnel
ranges from 24 for maintenance workers to 1 for
supervisory personnel. The more reactors used to
produce the tritivm, the smaller the increase in
person-rem per reactor.

Transportation/Handling. All commercial reactors
in the United States are of the light water reactor
design, thus the same criteria for assessing transpor-
tation risk can be used. Iiradiated target rods would
be removed from fuel assembly bundles and shipped
in NRC-approved, Type B fuel assembly shipping
casks by truck, via a routing that conforms with 49
CFR to SRS where the fritium would be extracted.
Some additional risk would be expected to be
incurred due to the transport of these elements.

Shipping tritium-bearing targets from the commer-
cially designed N-Reactor at the Hanford site to SRS
was routinely carried out in the 1960s. Historically,
DOE has shipped more than 50,000 1-foot tritium
targets from Hanford to SRS in casks without a radio-
logical release accident. Approximately 18,000 irra-
diated targets could be transported yearly from the
commercial reactor site to the DOE extraction facility.

A tritium target, called a “pencil”, is a unit that is less
than 1 inch in diameter and approximately 1 foot (0.3
meters) long. The target is made of ceramic (lithium
aluminate) to trap the tritium within the boundaries
of the ceramic. There is usually free gas present;
therefore, the ceramic is either encased in an
aluminum can, or is surrounded by a nickel-plated
zircaloy-4 “getter” (barrier) to absorb and retain
tritiom during irradiation. Of the two designs, the
“getter-barrier” target design was recommended by
the Light Water Reactor Tritinm Target Development
Project as the most practical for use in a light water
reactor. ‘
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A tritium target rod is an assembly of up to 12
target pencils placed in a stainless steel sleeve
(cylindrical column} 150 inches (3.8 meters) long.
The number of rods in a reactor depends on the
neutronics of the reactor. The target rods would be
removed from the reactor approximately every 12
months. In the past, only the pencils were shipped
during N-Reactor tritium production at Hanford.
However, for assessing risk in this PEIS, it is
assumed that full-length target rods would be
transported in order to eliminate the need for addi-
tional facilities and handling at the commercial
reactor site and to move extraneous radioactive
target rod material to a DOE site.

Assuming that an inventory of 500 target rods would
be accumulated for shipment at one time in NRC-
approved fuel assembly shipping casks, and one cask
per transport truck, approximately 12 shipments per
year would occur. The curie content per fruck would be
approximately 2.7x10°. No additional loading,
unloading, or handling facilities would be required at
the commercial reactor site because provision for
shipment of spent fuel is alrcady within the design of
these facilities,

Radiolegical Empacts

Normal Operations. The impact from adding tritium
targets to a commercial reactor would vary
depending on the reactor type, reactor site location,
and the number of sites involved in the tritium pro-
duction mission. The maximum impacts at a given
site would occur if all of the tritium were produced at
that site. The impacts would lessen at a given site if
multiple sites are used.

Considering that the arithmetic mean annual
radiation dose to people who lived within a 50-mile
radius of a commercial nuclear power plant in 1991
was about 1.2 person-rem (0.25 and 0.95 person-rem
from airtborne and liquid releases, respectively) and
the median was less than .2 person-rem
{(NUREG/CR-2850), impacts of normal operation
from tritium production are expected to be less than
the NESHAPS 10 mrem limit for atmospheric
releases and less than the drinking water limit of 4
mrem. It is estimated that the changes in radioactive
releases associated with the production of tritium ina
single reactor would result in an annual dose increase
of 0,51 person-rem to the 50-mile population. This

would result in a calculated increase of 0.010 fatal
cancer in this population as the result of 40 years of
reactor operation. There would be a slightly larger
increase in the total number of fatal cancers in the
several population groups for the multiple reactor
scenario compared with the single reactor, but the
risk to an individual member of the public would be
less because of the larger number of people exposed.

The estimated probability of accidents occurring
during transportation, derived from DOE and DOT
empirical data bases, and the upper bound additional
exposures {50-year committed effective dose equiva-
lent) that might be experienced as a result of trans-
porting target rods, were used to estimate
radiclogical consequences of a transportation
accident. Factors considered in the analysis included
historical accident rates; optimum routes via inter-
state highways; rural, suburban, and urban popula-
tion densities along the route; and national
meteorological atmospheric dispersion parameters
incorporated in DOE’s RADTRAN transportation
risk computer code (FDI 1994i:16).

Table 4.10.3.2-3 shows the estimated population
dose risk in person-rem/yr from radiological
accidents during transportation from a single site to
SRS. The values are based upon 12 shipments of
irradiated target assemblies being transported per
year and conservatively assumes that in any truck
accident 100 percent of the irradiated target assem-
blies would be released into the environment as
tritiated water with no plume drop-out. Shipments
from geographically diverse locations could incur
some smaller average of the values shown.

TABLE 4.10.3.2-3.—Radiological
Conseguences of Transportation
Accidents Shipping Tritium Target Rods

Population Dose
Risk (person-rem
per year)
Reactor Site  Total Shipping Total
Origin Distance (miles)
Eastern 1,110 0.061
Midwest 895 0.049
Western 2,750 0.15

Scurce: DOE 1955y.
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Facility Accidents. Based upon the tests and analyses
that have been performed for WNP-1, it is unlikely
that there is any target-related design-basis accident
or anticipated abnermal occurrence that significantly
impacts or adds significant uncertainties to safety
issues involved with the use of tritium target rods in
commercial light water reactors (FDI 1994j).
Although a complete safety evaluation remains to be
accomplished, it appears that no new significant
safety hazard is introduced as a result of a decision to
produce tritium in a commercial light water reactor
core (FDI 1994i). The accident consequences for the
commercial light water reactor tritfum target extrac-
tion facility highest consequence accident are
bounded by the accident consequences for the tritinm
recycling facility at SRS.

4.10.4Institutional Issues

Because commercial reactors are highly regulated,
civilian, non-defense related facilities, the potential
use of a commercial reactor for tritinm production
raises several issues unique to the commercial reactor
alternative. Before a commercial reactor could be
used to produce tritium, these "institutional” issues
would need to be fully explored. Generally, institu-
tional issues can be grouped under four major catego-
ries: Statutory, Policy, Licensing, and Economic
Reguiation. A brief description of each category
follows:

Statutory Issues. A comprehensive statutory review
would address the issue of whether there are any
statutory prohibitions to the use of commercial
reactors for tritium production. Imitial reviews
indicate that there are none.

Policy. The United States has traditionally separated
defense nuclear activities from commercial nuclear
activities, and civilian reactors have never before
been given roles that directly support nuclear weapon
needs. A comprehensive review would address the
issue of whether the use of commercial reactors for
tritium production would violate national policy,
treaties, and weapons non-proliferation initiatives.

Licensing, Cormmercial reactors are regulated by the
Nuclear Regulatory Commission. Changes to
specific conditions of a commercial reactor's license
or technical specifications including potential
transfer or termination of an existing license, would
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require Nuclear Regulatory Commission (NRC)
review and approval prior to implementing the
changes. A comprehensive review would address the
issue of NRC regulation and licensing,

Economic Regulation. Commercial reactors are
also regulated by economic regulators such as State
Public Utility Commissions (PUC) or the Federal
Energy Regulatory Commission (FERC) regarding
economic factors. A comprehensive review would
address the issue of economic and financial consider-
ations associated with the production of tritium in
commercial reactors.

The Draft PEIS contained a brief discussion of
specific issues in each of these areas associated with
the potential use of commercial reactors to make
tritium. However, the Department believes that it is
premature to reach any conclusions regarding these
issues without additional investigation. If the
preferred alternative identified in Section 3.7 were
selected in the Record of Decision, the Department
would, in addition to other technical work, resolve
these institutional issues for the commercial reactor
alternative over the next two to three years before
selection of the primary option.

4.11Producing Tritium at am Earlier Date

This PEIS evaluates alternative tritium supply tech-
nologies against the baseline tritium requirement to
support the 1994 Nuclear Weapons Stockpile Plan,
which is based on a stockpile level consistent with
START I of approximately 3,500 accountable
weapons. Based on this requirement, a new tritium
supply facility would be needed by 2011, and the
amount of trittum produced would support both the
steady-state requirement to make up for the tritium
lost through natural decay while also allowing for a
surge capability to replace any tritium that might be
used in the event the Nation ever dipped into, or lost,
its tritium reserve. Potential environmental impacts
of locating tritium supply and recycling facilities at
the five candidate sites are discussed in sections 4.2
through 4.6 of the PEIS for the START II stockpile
level. For these analyses, construction periods range
from 5 to 9 years, peak construction occurs in the
year 2005, and full operations begin in the year 2010.
In these sections, the environmental impacts of
producing both the steady-state and surge tritium
requirements are analyzed,
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While a START II stockpile level represents a rea-
sonable basis against which to evaluate tritium
supply alternatives, it is possible that the START II
Treaty may not be ratified. If that were to occur, a
larger stockpile level could represent the future
baseline. To support a stockpile level consistent with
START I, new tritium would be needed in approxi-
mately 2005. The amount of tritium needed to make
up for the natural decay of a stockpile level consistent
with START I would be approximately equal to the
amount of tritium needed to make up for the natural
decay of a START II level stockpile plus the START
H surge capability. This section addresses the envi-
ronmental impacts of providing a new tritium supply
facility to support a larger stockpile.

Because operations to support a START II level
stockpile and make up for any lost tritium reserves
essentially equals the steady-state tritium require-
ments for a stockpile level consistent with START I,
the environmental impacts of operating tritium
supply facilities to support the larger stockpile level
have already been addressed in sections 4.2 through
4.6 of the PEIS. The only difference in environmen-
tal impacts would result from changing the period of
operation from 2010-2050, to 2005-2045. While
there would be greater technical risks associated with
bringing a new tritium supply facility on line by
20035, this issue is addressed in the technical risk
studies, not the PEIS. Additionally, the fact that
tritium supply facilities would be limited in their
ability to provide a surge supply of trittum for a
larger stockpile level is also addressed in the
technical risk studies.

For the most part, the construction impacts to meet an
earlier trittum requirement date would be similar to
those discussed in sections 4.2 through 4.6 of this
PEIS. Because of the need to compress the construc-
tion schedule to meet a 2005 operation date, short-
term increases in air emissions and construction
vehicle traffic over those discussed in sections 4.2
through 4.6 would be expected. All other construc-
tion related impacts would be similar to those
described in the PEIS except for the socioeconomic
impacts associated with the increase in peak
workforce due to the compressed schedule. The
remainder of this section discusses the potential
impacts on socioeconomics for the compressed con-
struction period at each of the candidate sites.

In order to meet tritium requirements for a larger
stockpile level, a new tritium supply technology and
recycling would have to be constructed in 4 years,
tested for 1 year, and at full operation by the year
2005. Under this scenario, construction would begin
in the year 2000, peak in 2002, and end in the year
2003. Operations personnel would begin testing in
the year 2004 and full operation would begin in
2005. Although the operation of the tritium supply
and recycling facility would begin earlier than under
START I protocol, the same operation workforce
would be needed and the total employment (direct
and indirect) created at each of the sites would be the
same as under START II. Consequently, the effects
that any of the tritium supply technologies and
recycling would have on the socioeconomic envi-
ronment during operation at each of the sites would
be the same as those described in sections 4.2.3.8
through 4.6.3.8. The effects of an accelerated con-
struction schedule to meet a larger stockpile Ievel
tritium requirements would, however, be different.

Under the accelerated construction schedule, the
number of direct and indirect jobs (total employ-
ment) created by a tritium supply technology and
recycling would be the same as under START H con-
struction requirements. However, the rate at which
these jobs would be created would be faster than
under the longer START II construction schedules.
The rate of growth for total employment, in-migra-
tion, housing demand, and the effects on public
finance vary depending upon the socioeconomic
environment surrounding each of the candidate sites
and are discussed in the following sections. Locating
a tritium supply technology alone would have fewer
effects than if collocated with recycling at any one of
the candidate sites.

Idaho Natiopal Engineering Laberatory

Siting a tritiurn supply technology and recycling to
meet a 2005 operation date would increase total
employment at an annual average rate of 3 to
4 percent until the peak year of 2002. Between peak
construction (2002) and full operation (2005) total
employment would decline at an annual average of 1
or 2 percent. Population and housing would exhibit
similar trends. Local governments could experience
annual growth in revenues and expenditures ranging
from 2 to 8 percent between 2000 and 2002, and then
decline annually by 1 to 2 percent from peak con-
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struction to operation. The ALWR would have the
greatest effects on socioeconomics in the region sur-
rounding the site. The other tritium supply technolo-
gies would have similar effects on the ROI, but these
would be less than the ALWR.

Nevada Test Site

Siting a tritium supply technology and recycling to
meet a 2005 operation date would increase total
employment at an annual average rate of 1 to 1.5
percent until the peak year of 2002. Between peak
construction (2002} and full operation (2005) total
employment would decline at an annual average of 1
to less than 1 percent. Population and housing would
exhibit similar trends. Local governments could
experience annual growth in revenues and expendi-
fures ranging from 1 to 1.5 percent between 2000 and
2002, and then decline annually by 1 to less than
1 percent from peak construction to operation. The
ALWR would have the greatest effects on socioeco-
nomics in the region surrounding the site. The other
tritimm supply technologies would have similar effects
on the RO, but these would be less than the ALWR.

Osak Ridge Reservation

Siting a tritium supply technology and recycling to
meet a 2005 operation date would increase total
employment at an annual average rate of 1 to 1.5
percent until the peak year of 2002. Between peak
construction (2002} and full operation (2003, total
employment would decline at an annual average of 1
to less than 1 percent. Population and housing would
exhibit similar trends. Local governments could
experience annual growth in revenues and expendi-
tures ranging from 1 to 1.5 percent between 2000 and
2002, and then decline annually by 1 to less than 1
percent from peak construction to operation. The
ALWR would have the greatest effects on socioeco-
nomics in the region surrounding the site. The other
tritiom supply technologies would have similar
effects on the ROI, but these would be less than the
ALWR.

Pantex
Siting a tritium supply technology and recycling to
meet a 2005 operation date would increase total

employment at an annual average rate of 2 to 3.5
percent until the peak year of 2002, Between peak
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construction {2002} and full operation (2005) total
employment would decline at an annual average of 1
to 2 percent. Population and housing would exhibit
similar trends, Local governments could experience
annual growth in revenues and expenditures ranging
from 2 to 6 percent between 2000 and 2002, and then
decline annually by 12 to 2 percent from peak con-
struction to operation. The ALWR would have the
greatest effects on socioeconomics in the region sur-
rounding the site. The other tritium supply technolo-
gies would have similar effects on the ROI, but these
would be less than the ALWR.

Savannah River Site

Siting a tritium supply technology and recycling to
meet a 2005 operation date would increase total
employment at an annual average rate of 1 percent
until the peak year of 2002. Between peak construc-
tion (2002) and full operation (2005) total employ-
ment would decline at an annual average of less than
1 percent. Population and housing would exhibit
similar trends. Local governments could experience
annual growth in revenues and expenditures ranging
from 2 to 8 percent between 2000 and 2002, and then
decline annually by 1 to 2 percent from peak con-
struction to operation. The ALWR would have the
greatest effects on socioeconomics in the region sus-
rounding the site. The other tritium supply technolo-
gies would have similar effects on the ROI, but these
would be less than the ALWR.

4.12Unaveidable Adverse Environmental Impacts

Siting, construction, and operation of tritinum supply
and recycling facilities at INEL, NTS, ORR, Pantex,
or SRS would result in adverse environmental
impacts. The impact assessment conducted in this
PEIS has identified these potential adverse impacts
along with mitigative measures that could be imple-
mented to either avoid or minimize these impacts.
The residual adverse impacts remaining following
mitigation are unavoidable and the worst case
impacts of all alternatives at all candidate sites are
discussed below.

At each of the candidate sites, up to 362 acres of land
could be disturbed to construct and operate the new
tritium supply and recycling facilities and additional
supporting infrastructure and access roads. Loss of
habitat in the disturbed area would be unavoidable.
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Land requirements would represent 2 percent or less
than the total area of all sites except for Pantex, which
represents approximately 4 percent. Soil erosion in
the disturbed area due to wind and stormwater runoff
would be minor. Small areas of potential wetlands
could be unavoidably impacted, but mitigation
measures approved by the U.S. Corps of Engineers
would be implemented. Construction of both the
MHTGR and APT would require deep excavations
resulting in removal of a large volume of soil and
dewatering operations. Reuse of this soil as fill and
treatment of dewatering effluent would mitigate
much of this adverse impact.

Cooling towers associated with evaporative cooling
systems for the HWR, MHTGR, and ALWR at ORR
and SRS would impact visual resources through their
physical structure and vapor plumes which are
visible during certain atmospheric conditions. Con-
struction of trititm supply and recycling facilities
would affect the visval character near the proposed
TS8S at NTS, ORR, or SRS. Generally there would be
no change in the overall appearance from key view-
points with high sensitivity levels, except at ORR.
Modifications to the electrical power infrastructure
may be required for certain alternatives to provide the
additional electric load capability required to support
the tritinm missions.

Construction and operation of tritium supply and
recycling facilities would generate criteria and
toxic/hazardous pollutants that have the potential to
exceed Federal and state ambient air quality
standards and guidelines. Concentrations of PM;q
and total suspended particulates are expected to be
close to or exceed the 24-hour ambient PM,4 and
TSP standards during peak construction periocds
under dry and windy conditions. Such exceedances
are not uncommon for large construction projects.
Air pollutant concentrations during operation would
be greater than No Action concentrations, but are
expected to remain within Federal and state ambient
air quality standards.

For each of the technologies considered, use of water
for cooling system requirements is unavoidable and
could represent an adverse impact depending on the
site. The maximum amount of surface water required
. for tritium facility operation would be about 16,014
MGY at ORR, and the maximum total site ground-
water requirement at SRS would be 30 MGY.

Cooling system water used at ORR and SRS would
be taken from the Clinch River and Savannah River,
respectively. There would be some unavoidabie
impact to aquatic biota from the loss of fish, larvae,
and fish eggs due to entrainment and impingement at
water intakes. Increased turbidity during construc-
tion activities could impact some fish spawning and
feeding habitat. It is expected that this loss would be
small in comparison with resident fish populations
and reproductive capabilities. At sites where cooling
water comes from groundwater, the maximum
amount of water withdrawn for tritium supply and
recycling operation is about 1,214 MGY for the APT
alternative. T

Cooling system blowdown activities discharge great
quantities of water to surface waters over short-
duration periods (e.g., 26 million gallons over a one
hour period, once a day). This blowdown without
mitigation would increase stream velocity, causing
scouring of stream beds, erosion of stream channels,
increased turbidity, resuspension and deposition of
contaminated sediments in downstream areas, and
potential flooding of areas at either ORR or SRS.
Without mitigation, blowdown discharges could
(1) alter the aquatic ecosystem by displacing existing
plant and animal communities, (2) exceed water
quality standards or NPDES discharge requirements,
or {3) result in thermal impacts.

Federal-listed threatened or endangered species, such
as the desert tortoise, bald eagle, short-nosed
sturgeon and wood stork, could be affected directly
or by disruptions to benthic and foraging habitats
during construction and operation of tritium supply
and recycling facilities. Several candidate or state-
listed animal species and special status plant species
may also be affected at different sites. Where
potential conflicts occur, mitigation measures would
be developed in consultation with the USFWS.

‘While such disruptions may be unavoidable, appro-

priate measures would be implemented and
monitored to ensure that any impacts are not irrevers-
ible. Construction of new facilities would have some
adverse unavoidable effects on animal populations.
Larger mammals and birds would move to simiiar
habitats nearby, while less mobile animals within the
project areas, such as amphibians, reptiles and small
mammals, would be destroyed during land-clearing
activities. Drift from cooling towers for reactors at -
ORR and SRS may cause some unavoidable salt dep-
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osition on surrounding land areas and vegetation at or
near the trittum supply site at a rate at which salt
stress symptoms could become evident on sensitive
plants.

Some NRHP-eligible prehistoric and historic
resources are expected to oceur within the disturbed
area at each candidate site. The appropriate State
Historical Preservation Officers would be consulted
to minimize unavoidable adverse impacts. Native
American resources may be unavoidably affected by
land disturbance and audio or visual intrusions on
Native American sacred sites or due to reduced
access to traditional use areas. DOE would consult
with the affected tribes to minimize any impacts.

With the onset of construction and operation of
tritium supply and recycling facilities, the site and
regional population would increase by as much as
13,700 during construction of an ALWR at NTS or
5,500 during full HWR and MHTGR operation at
NTS. Population and housing could increase in the
NTS total ROI by 2 percent during construction and
less than 1 percent during operation. There would be
an associated increased burden on community infra-
structure while subsequent effects on the public
finances of local governments in the region of
influence would be for the most part positive. An
increase in vehicle traffic associated with construc-
tion and operation of tritium supply and recycling
facilities wonld affect the roads and transportation
network surrounding some of the candidate sites.
The resulting impacts in traffic, congestion, and road
accidents resulting from sociceconomic growth is
unavoidable, but can be reversed. For example, site
access roads which are degraded during construction
can be upgraded beyond their original condition to
accommodate increased worker traffic.

Some amount of radiation would be released
unavoidably by normal tritium supply and recycling
operations. The greatest radiation dose to the
maximally exposed member of the public would be
8.8 mrem per year from atmospheric releases and 14
mrem from liquid releases at ORR. The associated
risk of fatal cancers from 40 years of operations with
these doses is 4.@—:4. The greatest annual popula-
tion dose from total site operations through the year
2030 is 340 person-rem which occurs at SRS; such a
total dose would result in 6.8 fatal cancers over the
entire 40 years of operations. The largest average
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annual dose to a site worker is 140 mrem at NTS and
would result in an associated risk of fatal cancer of
2.§_}5_1_Qi_from 40 years of operations. The greatest
annual dose to the total site workforce is 650 person-
rem occurring at SRS and would result in 10 fatal
cancers over 40 years of operations.

Since hazardous and toxic chemicals are present
during construction and operation of tritium facili-
ties, worker exposure to these chemicals is unavoid-
able. The maximum hazard to site workers, based
solely on emissions of hazardous chemicals, is repre-
sented by a HI of 1.8 at SRS, which exceeds the
OSHA action level of 1.0. Cancer risks to the public
and site workers are 3.&(_1_(_)_;5 and 5.@53 respec-
tively; both values exceed the typical acceptable
standard of I.Méﬁ. The use of remote, automated,
and robotic production methods are being developed
to reduce this worker exposure. Substitution of less
toxic solvents would also result in reductions of the
hazard index and possible complete elimination of
the cancer risk. Other mitigative and protective
measures would minimize this expected exposure to
hazardous and toxic chemicals.

Spent nuclear fuel would be generated as an unavoid-
able result of reactor operations to produce tritium.
Each of the candidate sites would require construc-
tion of a new spent fuel storage facility. Although
each site would implement waste minimization tech-
niques, generation of additional low-level, hazardous
and nonhazardous wastes is unavoidable. Any intro-
duction of new waste types could be an adverse
impact since treatment, storage, and disposal facili-
ties may have to be developed and permitted to deal
with certain new types of wastes. In addition, the
generation of additional LLW would require a new
treatment facility for liquid waste at Pantex and a
new staging facility for solid LW, prior to offsite
shipments to NTS. Generation of additional
hazardous or mixed wastes could require expansion
of existing or planned treatment, storage, and
disposal facilities for these wastes at some sites.
Generation of additional nonhazardous wastes may
also require expansion of existing, or construction of
new, liquid and solid waste treatment facilities or
reduce the lifetimes of current solid waste landfills.

4.13 RELATIONSHIP BETWEEN LOCAL SHORT-
TERM USES OF THE ENVIRONMENT AND THE
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MAINTENANCE AND ENHANCEMENT OF
LONG-TERM PRODUCTIVITY

The use of land on any of the five candidate sites
being considered for tritium supply and recycling
facilities would enhance the long-term productivity of
each site in two ways. First, tritium missions
represent a long-term production function compatible
with historic nuclear weapons support and requires a
skilled and stable workforce. Second, since existing
facilities do not have the capability to produce the
required amounts of tritium, construction of new,
modern tritium supply facilities would enhance the
long-term productivity of the selected site.

Each alternative requires the use of additional land for
additional disposal of radiological and hazardous
materials. Such short-term usage would remove this
land from other beneficial uses indefinitely because of
the presence of long-lived hazards. Disposal of solid
nonhazardous wasté generated from trittum supply
and recycling facilities construction and operations
would require additional land at onsite sanitary Jand-
fills. Solid nonhazardous waste generated from these
facilities would continuously require additional land
at a sanitary landfill site which would be unavailable
for other uses in the long term. LLW would require
additional space for onsite storage and waste process-
ing and would involve the commitment of associated
land, transportation, processing facilities, and other
disposal resources. Creation of waste disposal facili-
ties allows the site to be productive for the long-term
by protecting the overall environment and complying
with Federal and state environmental requirements.

Construction of a tritium supply and recycling facility

at NTS would require short-term resource uses which
could compromise long-term productivity. The range
of the endangered desert tortoise lies in the southern
one-third of NTS. The proposed TSS is located near
one of the areas on NTS having a relatively high
number of desett tortoises compared to the rest of the
site. Construction and operation of tritium facilities
could pose a threat to both individual tortoises and
their habitat. Measures designed to avoid impacts to
the desert tortoise from previous projects at NTS have
been implemented with mitigation measures
developed in consultation with USFWS,

Losses of other terrestrial and aquatic habitats from
natural productivity to accommodate new facilities

and temporary disturbances required during construc-
tion of these facilities are possible. Land clearing and
construction activities resulting in large numbers of
personnel and equipment moving about an area would
disperse wildlife and temporarily eliminate habitats.
Although some destruction wonld be inevitable
during and after construction, these losses would be
minimized by site selection and thorough environ-
mental reviews at the project-specific level. In
addition, short-term disturbances of previously undis-
turbed biological habitats from the construction of
new facilities could cause long-term reductions in the
biological productivity of an area. These long-term
reductions could occur, for example, at facilities
located in arid areas of the western United States such
as at INEL and NTS, where biclogical communities
recover very slowly from disturbances. Additional
nuclear operations at SRS and ORR could affect
wetlands habitat and aquatic biota because of cooling
water withdrawals and thermal effluent discharges.
These impacts could be mitigated by avoiding
sensitive areas, reducing water withdrawals, and
reducing the temperature of thermal discharges
through the use of cooling towers.

Phasing out the tritium recycling activities at SRS
offfers the possibility of restoring existing facilities at
that site to another purpose. Envirommental restora-
tion activities could have minor or short-term impacts
similar to those normally associated with construction
activities, such as habitat disturbance and soil erosion.
If contaminated structures were removed and site
areas restored:-to a natural state, these areas could
provide improved conditions for the long term.

4.14 TRREVERSIBLE AND IRRETRIEVABLE
COMMITMENTS OF RESOURCES

This section describes the major irreversible and irre-
trievable commitments of resources that can be iden-
tified at this programmatic level of analysis. A
commitment of resources is irreversible when its
primary or secondary impacts limit the future options
for a resource. An irretrievable commitment refers to
the use or consumption of resources neither
renewable nor recoverable for later use by future
generations.

The trittum supply and recycling facility proposal was

initiated to ensure a continuing and secure supply of
tritium for the Complex. As such, the programmatic
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decisions resulting from this PEIS will ensure the
comrmitment of resources to new construction and
renovation of tritium facilities at locations in line with
the future workloads and long-range nuclear weapons
production strategy. This section discusses three
major resource categories that are committed irrevers-
ibly or irretrievably to the proposed action: land,
materials, and energy.

Land Use, The land that is currently occupied by, or
designated for, future tritium supply and recycling
facilities, could nltimately be returned to open space
uses if buildings, roads, and other stmctures were
removed, areas cleaned up, and the land revegetated.
Alternatively, the facilities could be modified for use
in other nuclear programs. Therefore, the commit-
ment of this land is not necessarily irreversible.

However, land rendered unfit for other purposes, such
as that set aside for radiological and hazardous
chemical waste disposal facilities, represents an irre-
versible commitment because wastes in below-
ground disposal areas may not be completely
removed at the end of the project. The land could not
be restored to its original condition or to minimum
cleanup standards, nor could the site feasibly be used
for any other purposes following closure of the
disposal facility. This land would be perpetually
unusable because the substrata would not be available
for other potential intrusive uses such as mining, util-
ities, or foundations for other buildings. However, the
surface area appearance and biological habitat lost
during construction and operation of the facilities
could to a large extent be restored.

Material. The hreversible and irretrievable commit-
ment of material resources during the entire life-cycle
of tritium facilities includes construction materials that
cannot be recovered or recycled, materials that are
rendered radioactive but cannot be decontaminated,
and materials consumed or reduced to unrecoverable
forms of waste. Where construction is necessary,
materials required include wood, concrete, sand,
gravel, plastics, steel, aluminum, and other metals. At

this time, no unusual construction material require- -

ments have been identified either as to type or quantity.
The construction resources, except for those that can
be recovered and recycled with present technology,
would be irretrievably lost. However, none of these
identified construction resources is in short supply and
all are readily available in the vicinity of locations
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being considered for new facilities. The commitment
of materials to be manufactured into new equipment
that cannot be recycled at the end of the project’s
useful lifetime is irretrievable. Consumption of

‘operating supplies, miscellaneous chenticals, and

gases, while irretrievable, would not constitute a
permanent drain on local sources or involve any
material in critically short supply in the United States
as a2 whole. Materials consumed or reduced to unre-
coverable forms of waste, such as uranium, are also
irretrievably lost. However, strategic and critical
materials, or resources having small natural reserves,
are of such value that economics promotes recycling.
Plans to recover and recycle as much of these valuable,
depletable resources as is practical should depend on
need and each item would be considered individually
at the time a recovery decision is required.

Energy. The irretrievable commitment of resources
during construction and operations of the facilities
would include the consumption of fossil fuels used to
generate heat and electricity for the sites. Energy
would also be expended in the form of diesel fuel,
gasoline, and oil for construction equipment and
transportation vehicles. The amount of energy
required to operate the tritium facilities is estimated in
section 3.4.2 and would be irretrievable. These
estimates are roughly comparable to past energy
requirements except for the APT, which represents a
significant increase over amounts historically
consumed for operation of trittum supply facilities.

'4.15 FACILITY TRANSITION

The final disposition of all Complex facilities is the
responsibility of EM. DOE is committed to remediate
these sites, to comply with all applicable environmen-
tal requirements, and to protect public and worker
health and safety. DOE is currently considering many
technologies for the treatment of contaminated
materials and equipment, and for the long-term man-
agement of sites. DOE has prepared a PEIS to
identify configurations for selected waste manage-
ment facilities. The term “configurations™ as used in
this context means the arrangement of facilities and
related activities at one or more DOE sites for a
specific waste type. The selected waste management
facilities for each of these waste types are: interim
storage facilities for treated HLW; treatment and
storage facilities for TRU waste in the event that
treatment is required before disposal; treatment and
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disposal facilities for LLW and interim storage facili-
ties for commercial Greater-Than-Class C LLW;
treatment and disposal facilities for mixed LLW; and
treatment facilities for hazardous waste,

At the end of their useful life, all facilities {new ones
and those phased out as a result of mission changes)
would undergo transition to EM. Facility transition
begins when the Program Secretarial Office or the
Secretary of Energy determines that there is no further
need for a facility. The transition process involves
developing a transition plan, the deactivation and pre-
liminary characterization of the facility against
turnover requirements, preparation of budget
requests, and other necessary planning and informa-
tion exchange activities. Each transition plan would
incorporate site-specific details and define actions
necessary to bring identified facilities into a condition
acceptable for transfer to EM. The facility would be
accepted by EM after the acceptance criteria are met.
Deactivation of the facility could include the removal
of usable equipment and material, classified docu-
ments, and parts of other activities in order to reduce
the Jong-term surveillance and maintenance costs.
Ideally, deactivation would be completed prior to
turnover to EM. However, turnover to EM may occur
at any time between formal acceptance and comple-
tion of deactivation activities, including the possibil-
ity of turnover occurring at the time of acceptance.
Timing of acceptance, deactivation, and turnover to
EM is controlled by funding, political, and depart-
mental workload considerations. Facility transition
ends when the facility has been turned over to EM for
final disposition, including any decontamination and
decommissioning (D&D).

It is important to recognize that the decisions to
conduct near-term cleanup and D&D activities af the
potential phaseout site do not depend on whether the
proposals for tritium supply and recycling are imple-
mented. Regardless of whether tritium recycling is
phased out at SRS, substantial cleanup of both soil
and groundwater contamination and substantial D&D
of buildings already determined to be unnecessary for
future operations are either occurring or planned.
These cleanup and D&D activities represent a sub-
stantial percentage of the total scope of activities that
must occur at the potential phaseout site. When
specific proposals are completed for the D&D of
facilities that would be phased out as a result of the
implementation of the proposed tritium supply and
recycling action, the appropriate NEPA documenta-

tion would be prepared. Depending on the level and
type of contamination, D&D may involve:
(1) decontamination and refurn of an area to its
original condition without restrictions on use or
occupancy or (2) partial decontamination and
isolation of remaining residues with continued sur-
veillance and restrictions on use or occupancy.

In making any final dispositior decisions, DOE
will face many complex issues, including: human
resources; cost; future site use; public involve-
ment; and health, safety, and environmental issues.
Public involvement in facility transition activities
would be considered in making the DOE facility
transition and the associated environmental resto-
ration program a success. DOE has established
and will continue fo establish transition working
groups at the affected site to work with the public
throughout the transition process.

In planning the transition of facilities and sites froma
production mission to an environmental restoration
mission, the following guidelines would be followed
(DOE 1993e):

+ Laws, regulations, formal agreements,
and DOE orders will form the basis for
transition planning and execution.

¢ Transition planning will be coordinated
with the appropriate regulatory agencies,
host state, and other affected stakeholders.

¢ All vital safety and utility systems within
the affected facility will be fully func-
tional upon transfer. :

» Facilities will have a current safety
analysis report and other technical safety
requirements that address the change in
facility mission and condition of the
facility at the time of turnover.

+ Facilities used in waste management
operations or other support functions will
remain operational as required to support
future environmental restoration activi-
ties, including facility decontamination
and dismantlement.

4-531




Tritium Supply and Recycling
Final PEIS

+ Management of waste streams during the
transition period will be in accordance
with existing regulations. '

* A systems engineering risk assessment
approach will be used to determine future
site and facility uses and possible direc-
tions for achieving them.

The required level of effort to complete D&D of facil-
ities would be a function of the types of chemical and

radiological materials utilized when the facility was .

operational, and the extent to which radioactive and
hazardous/toxic materials have been deposited on the
internal and external surfaces of components,
systems, and structures.

In sequence, the steps to accomplish D&D of a facility

associated with weapons reconfiguration are:
(1) deactivation—DP characterizes the facility waste;
(2) facility is transferred to EM; (3) facility is decon-
taminated; and (4) final disposition,

Because designs are preconceptual, it is impossible to
analyze potential impacts at this time. However, a
relative comparison of D&D activities and potential
impacts between the tritium supply technologies can
be made. It is expected that the APT would have the
smallest impact from D&D activities. Although
extensive excavation may be required to remove the
tunnel, the amount and level of activity for
radioactively contaminated waste volumes would be
considerably less than the reactor technologies.
Because of multiple reactor vessels and the fact that its
reactor vessels are below grade, the MHTGR would
probably have the largest impact from D&D activities.
Because of fuel and target fabrication being done
offsite, the impacts from D&D for the ALWR and
HWR would be similar. Radiological impacts from.
D&D activities to the general population are expected
to be negligible. All D&D activities would be
regulated by DOE orders. Exposure limits to the
general population would be similar to exposure limits
for facility operations.

4.16 ENVIRONMENTAL JUSTICE IN MINORITY AND
Low-INCOME POPULATIONS

DOE is committed, to the greatest extent practicable

and permitted by law, to achieving environmental
justice as part of its tritium supply and recycling
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_mission. Previous section of chapter 4 describes the

employment, population, income, housing, public
finance, and regional economics surrounding each
candidate site. Impacts to these socioeconomic issue
areas due to the implementation of the proposed
action at these sites are also discussed. Selected
demographic characteristics of the region-of-
influence {ROI) for each of the five candidate sites is
presented in tables 4.16-1 through 4.16-5 and figures
4.16~1 through 4.16-10. DOE has attempted in this
PEIS, and will continue in subsequent tiered NEPA
documents, to identify and to mitigate when so iden-
tified, any disproportionately high and adverse
human health or environmental effects on minority
and low-income populations resulting from decisions
based on this PEIS for Tritium Supply and Recycling.

Executive Order 12898, Federal Actions to Address
Environmental Justice in Minority Populations and
Low Income Populations, directs Federal agencies to
identify and address, as appropriate, disproportion-
ately high and adverse human health or environmen-
tal effects of their programs, policies, and activities
on minority and low-income populations. Executive
Order 12898 also directs the Administrater of EPA to
comvene an interagency Federal Working Group on
Environmental Justice. The Working Group is
directed to provide guidance to federal agencies on
criteria for identifying disproportionately high and
adverse human health or environmental effects on
minority and low-income populations. The Working
Group has not yet issued the guidance directed by
Executive Order 12898. In coordination with the
Working Group, the Department is in the process of
developing internal guidance on implementing the
Executive order. Because both the Working Group
and the Department are still in the process of devel-
oping guidance, the approach taken in this analysis
may depart somewhat from whatever guidance is
eventually issued.

This PEIS analyzes the demographic information
presented in the tables and figures contained in this
section. For analysis, the shaded areas in figures
4.16-1, 4.16-3, 4.16--5, 4.16-7, and 4.16-9 show .
census tracts where people of color comprise 50
percent or (simple majority) of the total population in
the census tract, or where people of color comprise
less than 50 percent but greater than 25 percent of the
total population in the census tract. Figures 4.16-3,
4.16=3, 4.16-6, 4.16-8, and 4.16-10 show low-
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income communities generally defined as those
where 25 percent or more of the popuiation is charac-
terized as living in poverty (income of less than
$8,076 for a family of two). No minority or low-
income populations live within a 50-mile radius of
NTS. This analysis considers any disproportionately
high and adverse human health or environmental
effects on minority populations and low-income pop-
ulations which could result from the alternatives
being considered.

As shown in section 4.12, unavoidable adverse envi-
ronmental impacts, impacts, if any, to surrounding
communities would most likely result from
toxic/hazardous air pollutants and radiological emis-
sions. As further shown in sections 4.2.3.9, 4.3.3.9,
4.4.3.9, 4.5.3.9, and 4.6.3.9 on radiological and
hazardous chemical impacts during normal operation
and accidents, these emissions are expected to be
lower than regulatory limits. While these releases
and emissions are within regulatory limits, the cumu-
lative effect of continuous (or intermittent over time)
very low level exposures could have some impact on
human health or the environment. Therefore,
whatever adverse human health or environmental
impacts to any offsite populations, would most likely
oceur to people living within communities located
near the five candidate sites. The analysis of the
demographics data presented in figures 4.16-1
through 4.16-10, tables 4.16-1 through 4.16-5 and
for the communities surrounding the five candidate

sites indicates that even if there were any health
impacts to these communities, these impacts would
not appear to disproportionately affect minority or
low-income populations.

A review of the impact analysis presented in the
Site-Wide EIS for NTS was also performed to
identify any potential disproportionately high and
adverse human health or environmental effects even
though no minority or low income populations live
within a 50-mile radius of the proposed project site
at NTS. The analysis indicates that offsite impacts
from normal operation air pollutants and radiologi-
cal emissions would be negligible and below regu-
latory limits. The radiological release from a
design-basis reactor accident would not go beyond
the NTS boundary (appendix figure F.3.2-1).
Therefore, no disproportionate health effects to the
offsite public would be expected. Groundwater
withdrawals to support the reactor and APT technol-
ogies at NTS would not affect aquifer levels beyond
the site boundary (section 4.3.3.4). Therefore, no
disproportionately adverse effects to public wells
near NTS would be expected.
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Environmental, Occupational, Safety & Health,
Permits and Compliance Requirements

CHAPTER 5: ENVIRONMENTAL, OCCUPATIONAL
SAFETY & HEALTH PERMITS AND COMPLIANCE
REQUIREMENTS

tions, orders, and agreements.

Chapter 5 identifies the environmental, occupational safety and health, permits, and compliance require-
ments associated with the proposed action as specified by the major Federal and state statutes, regula-

5.1 INTRODUCTION AND PURPOSE

Chapter 5 provides information concerning the envi-
ronmental standards and statutory requirements that
impact on the various tritium supply technologies
and recycling facilities to the extent necessary to
assist in making programmatic-level decisions. It
presents some of the more important regulatory
requirements associated with the proposed action by
identifying the applicable environmental statutes,
regulations, and approval requirements. These
requirements are found in Federal and state statutes,
regulations, permits, approvals, and consultations, as
well as in Executive and Department of Energy
(DOE) orders, Consent Orders, Federal Facility
Agreements, Federal Facility Compliance Agree-
ments, and Agreements In Principle., These
documents provide the standard for evaluating the
ability of candidate sites to meet the environment,
safety, and health (ES&H) requirements and
obtaining required Federal and state permits and
licenses necessary to implement programmatic deci-
sions. The remainder of the chapter provides histor-
ical background on environmental protection at
nuclear weapons production facilities, explains the
concept of shared Federal and state enforcement, and
summarizes compliance with occupational safety
and health and environmental justice requirements.

Compliance with the applicable requirements of each
of the major environmental statutes, regulations, or
orders identified in the tables would allow DOE to
construct and operate the tritium supply and
recycling facilities to meet existing ES&H require-
ments. To be environmentally sound, programmatic
decisions must also address the ES&H planning con-
siderations described in section 3.3 of the Nuclear
Weapons Complex Reconfiguration Study

(DOE/DP-0083) in order for the tritium supply and
recycling facilities to meet ES&H requirements
which would exist in the future and to accomplish the
mission in a timely and cost-effective manner.

5.2 BACKGROUND

Since the majority of the Nuclear Weapons Complex
(Complex) facilities were constructed in the 1940s
and 1950s before the advent of today’s environmen-
tal and worker health requirements, safety and the
ability to satisfy national security requirements
played the dominant roles in the design and opefation .
of these major industrial plants. With the emergence
of an awareness of environmental and health-related
issues and the enactment of environmental}and
worker health programs, however, DOE shift}d a
great deal of its resources into programs designéed to
achieve compliance with all applicable Federal, state,
and local ES&H requirements. Today, many govern-
ment agencies at the Federal, state, and local levels
have regulatory authority over DOE facility opera-
tions. DOE has entered into enforceable compliance
agreements with the regulators at most of its facili-
ties. These agreements detail specific programs,
funding levels, and schedules for achieving compli-
ance with applicable ES&H statutory and regulatory
requirements,

All newly constructed and modified facilities must
comply with the increasing number and complexity
of environmental regulations. The application of
constantly changing requirements to facilities that
are more than 40 years old makes it difficult to
achieve compliance quickly. These older facilities
generally do not meet all current standards for
seismic design, fire protection, and environmental
protection {air emissions, liquid effiuents, and the

5-1,




Tritium Supply and Recycling
Final PEIS

management of solid and hazardous wastes).
However, modernization of facilities to meet all
applicable ES&H requirements now and into the 21st
century and the development of a system to ade-
quately manage the wastes generated by these facili-
ties would take place regardless of the proposed
action addressed in this PEIS.

5.3 ENVIRONMENTAL STATUTES, ORDERS, AND
AGREEMENTS

The Atomic Energy Act of 1954 authorizes DOE to
establish standards to protect health and minimize
dangers to life or property with respect to activities
under its jurisdiction. The Nuclear Regulatory Com-
mission (NRC) is charged under the Atomic Energy
Act and the Energy Reorganization Act of 1974 with
jurisdiction over commercial reactor construction
and operation. NRC also licenses and regulates the
possession, use, transportation, and disposal of radio-
active materials, including wastes. The Environmen-
tal Protection Agency (EPA), under authority of the
Atomic Energy Act, has set radiation protection
standards such as “Environmental Radiation Protec-
tion Standards for Nuclear Power Operations” (40
CFR 190). EPA has also promulgated Federal envi-
ronmental statutes and regulations to protect the
environment and to control the generation, handling,
treatment, storage, and disposal of hazardous
materials and waste substances.

Because of their length, and for ease of reading, all
tables in this chapter are presented consecutively at
the end of the text. Table 5.3-1 lists the applicable
Federal environmental statutes, regulations, and
Executive orders, and also identifies the associated
permit, approval, and consultation requirements
generally required to site, construct, or operate a
tritium supply technology and recycling facility.
‘| Except for limited Presidential exemptions, Federal
agencies must comply with all applicable provisions
of Federal environmental statutes and regulations, in
addition to all applicable state and tocal require-
ments. DOE is committed to fully complying with
all applicable environmental statutes, regulatory
requirements, and Executive and internal orders.
Table 5.3-2 lists selected DOE ES&H orders which
apply to all sites, but which may affect each site dif-
ferently.
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DOE has entered into agreements with regulatory
agencies on behalf of all of the DOE facilities being
considered in this Programmatic Environmental
Impact Statement (PEIS). These agreements
normally establish a schedule for achieving full com-
pliance at these DOE facilities, Table 5.3-3 lists
those DOE environmental agreements with Federal
and state regulatory agencies that have substantive
provisions in effect. Appendix section A.l summa-
rizes the applicability and provides more detail on the
environmental regunlatory compliance agreements
and consent orders still in effect at each of the nuclear
facilities. These agreements and consent orders are
generally available from the regulatory agency that is
a party to the agreement, normally the state environ-
mental department or EPA region, and also at the
local DOE information resource center or reading
room. Table 5.3—4 lists the potential requirements
imposed by the major state environmental statutes
and regulations applicable to this PEIS. These
requirements apply to Federal activities within the
jurisdiction of the enforcing authority. Just as table
5.3-1 identifies requirements based on Federal laws,
table 5.3—4 identifies the permits, approvals, and con-
sultations generally required to site, construct, or
operate tritium supply and recycling facilities in
accordance with state statutes and regnlations.

5.4 YFEDERAL AND STATE ENVIRONMENTAL
ENFORCEMENT

Under various Federal environmental statutes (table
5.3-1), the EPA may delegate the implementation
and execution of the laws’ various provisions to
states with approved programs that are at least as
stringent as the minimum Federal requirements
contained in the laws and EPA regulations. Table
5.3-4 lists many of the states’ laws and regulations,
including provisions that are more stringent than the
minimum requirements. In addition, the Federal
Facility Compliance Act of 1992 waives sovereign
immunity from the enforcement of Resource Con-
servation and Recovery Act (RCRA) at Federatl facil-
ities and thereby gives states the authority to assess
fines and penalties under certain conditions. It
further requires DOE to develop plans and enter into
agresments with states as to specific management
actions for particular mixed waste streams. Such
agreements could have a direct effect on the wastes
generated as a result of the implementation of the
proposed action, yet such an effect cannot be deter-
mined until such time as these agreements are
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approved according to the terms of the Federal
Facility Compliance Act.

Some environmental regulatory programs are
enforced through review, approval, and permitting
requirements that attempt to minimize the negative
impacts from releases to the environment from
potential pollution sources by limiting activities to
established standards. Federal and state agencies
share environmental regulatory authority over DOE
facility operations when Federal legislation delegates
permitting or review authority to qualifying states.
Some examples are: the National Emission
Standards for Hazardous Air Pollutants (NESHAP)
and the Prevention of Significant Deterioration
under the Clean Air Act (CAA); the Water Quality
Standards and the National Pollutant Discharge
Elimination System (NPDES) under the Clean Water
Act (CWA); the Hazardous Waste Programs under
RCRA; and the Drinking Water and Underground
Injection Control Programs under the Safe Drinking
Water Act (SDWA). When Federal legislation allows
delegation of enforcement authority, states must set
standards equal to or more stringent than those
required by Federal law to cobtain such authority.
Where the Federal regulatory agency has delegated
its authority, the state or local regulations set the
governing standards. However, when Federal legis-
lation does not provide for delegation of enforcement
authority to the states, e.g., the Toxic Substances
Control Act (TSCA), the standards are administered
and enforced solely by the Federal government,

55 COMPLIANCE WITH OCCUPATIONAL SAFETY
AND HEALTH REQUIREMENTS

The health and safety of all workers associated with
the tritium supply and recycling facilities is a primary
consideration in the programmatic decision resulting
from this PEIS. A comprehensive nuclear and occu-
pational safety and health initiative was announced
by the Secretary on May 3, 1993 entailing closer con-
sultation with the Occupational Safety and Health
Administration (OSHA) regarding regulation of
worker safety and health at DOE contractor-operated
facilities. Regulation of worker health and safety at
DOE contractor-operated facilities will gradually
shift from DOE to OSHA. The Occupational Safety
and Health Act of 1970, (Public Law 91-596) estab-
lishes Federal requirements for assuring occupa-
tional safety and health protection for employees.

DOE facilities also comply with the Emergency
Planning and Community Right-To-Know Act, (42
USC §11001) which requires facilities to report the
release of extremely hazardous substances and other
specified chemicals; provide material safety data
sheets or lists thereof; and provide estimates of the
amounts of hazardous chemicals on-site. The
reporting and emergency preparedness requirements
are designed to protect both individuals and commu-
nities.

Workplace Safety and Accidents. Operations at all
DOE sites expose workers to occupational hazards
during the normal conduct of their work activities.
Occupational safety and health training is provided
for all employees at DOE facilities and includes spe-
cialized job safety and health training appropriate to
the work performed. Such training also includes
informing employees of their rights and responsibili-
ties under the Occupational Safety and Health Act of
1970, Executive Order 12196, which established
OSHA Federal Agency Standards, 29 CER 1960- The
OSHA Federal Agency Standards-which describes
the safety and health programs that Federal agencies
must establish and implement under Executive Order
12196, and DOE Order 3790.1B (Federal Employez
Occupational Safety and Health Program). DOE
provides implementation guidance in DOE Order
3790.1B, including the requirements and guidelines
for the DOE Federal Employee Industrial Hygiene
Program. DOE policy is to:

» Provide places and conditions of employ-
ment that are as free as possible from rec-
ognized hazards that cause or are likely to
cause illness or physical harm.

+ Assure that employees and employee rep-
resentatives shall have the opportunity to
participate in the Federal Employee
Occupational Safety and Health Program,

+ Establish programs in safety and health
training for all levels of Federal employ-
£E€8.

* Consider the 29 CFR 1960 (OSHA
Standards For Federal Agencies)
requirements to be the minimum
standards for DOE employees.
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DOE contractor operations at each site expose
workers to hazardous constituents, DOE orders
require that site operations have programs for
protection of workers. DOE Orders 5480.11,
Radiation Protection for Occupational Workers, and
5483.1A, Occupational Safety and Health Program
for DOE Contractor Employees at
Government-Owned Contractor-Operated Facili-
ties, establish procedures for protection of workers
against radiological and hazardous materials, respec-
tively. DOE Order 5000.3B, Occurrence Reporting
and Processing of Operations Information, provides
for reporting and guides appropriate corrective
action(s} and follow-up should an exposure occur.

DOE Order 5440.1E, Nationai Environmental Policy
Act Compliance Program; DOE Order 5480.1B,
Environment Safety and Health Program for Depart-
ment of Energy Operations; DOE Order 5480.23,
Nuclear Safety Analysis Reports; DOE Order
5481.1B, Safety Analysis and Review System; and
DOE Order 6430.1A, General Design Criteria,
provide the basis for review of all planned and
existing construction and operation for the potential
for accidents and the assessment of the associated
human health and environmental consequences,
should an accident occur. The results of these
reviews are used as the basis for determining the need
for controls or other mitigative actions to eliminate or
greatly reduce the potential for, and consequences of,
an accident. These reviews are required before
authorization of construction or start of operation,
These reviews also involve the identification of
hazards and an analysis of normal, abnormal, and
accident conditions. This analysis includes consider-
ation of natural and man-made external events
including fires, floods, tornadoes, earthquakes, other
severe weather events, human errors, and explosions,
The sites associated with the tritium supply and
recycling proposal have complied with applicable
DOE orders.

In accordance with DOE Order 5500.1B, Emergency
Managemenr System, emergency response planning
and training are provided to mitigate the conse-
quences of potential accidents. Additionally, should
an accident occar, the incident would be reported in
accordance with DOE Orders 5000.3B, Occurrence
Reporting and Processing of Operations Informa-
tion, and 5400.4, Comprehensive Environmental
Response, Compensation, and Liability Act Require-
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ments. The reports would also include appropriate
corrective action(s) and followup.

Consequences of the Tritium Supply and Recycling
Proposal on Candidate Site Workplace Safety and |
Accidents. Construction and operation of tritium
supply and recycling facilities at potential candidate
sites would result in increased exposure of site
workers to industrial-type work hazards and acci-
dents. In addition, levels of risk to workers in new
construction increases in relation to the amount of
new construction required for the tritium supply and
recycling facilities. Based on the length of construc-
tion perieds for the candidate tritium supply technol-
ogies, the Modular High Temperature Gas-Cooled
Reactor (MHTGR) (9 years) and the Heavy Water
Reactor (HWR) (8 years) would have the largest risk
and the Accelerator Production of Tritinm (APT) (5
years) the least construction accident risk. Based on
technology designs, the MHTGR and APT would be
expected to have increased worker safety and
accident risks during construction because of the
deep below ground excavation required for reactor
vessel and accelerator tunnel construction. Table
5.5-1 shows the relative risk of fatalities due to con-
struction by technology. Before implementation of
the tritium supply and recycling proposal at any site,
however, notification would be made to the site’s
environmental, safety, and health staff that a new
process or facility is being planned, or that an
existing process is being considered for change or
modification to allow the impact of the anticipated
change on the work environment to be evaluated.

Appropriate measures would be implemented to
minimize work hazards and accidents based on this
early evaluation. Once operational, as part of the
Occupational Safety and Health Program at each site,
ongoing surveillance of the new or modified
processes or activities would be performed to
identify potential health hazards. If potential health
hazards are identified, a hazard evaluation would be
conducted to determine the extent of the hazard and
if required, the recommended control measures.
Where feasible, engineering controls would be used
to protect worker health and safety. Administrative
controls and personal protective equipment would
supplement engineering controls as appropriate.
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Tritium Supply and Recycling
Final PEIS

TABLE 5.3-2.—Selected Department of Energy Environment, Safety, and Health Orders

DOE
Order Order Title

1540.2 Hazardous Material Packaging for Transport-Administrative Procedures

15403A  Base Technology for Radioactive Material Transportation Packaging Systems

3750.1B  Federal Employee Occupational Safety and Health Program

5000.3B  OQccurrence Reporting and Processing of Operations Information

5400.1 General Environmental Protection Program

5400.2A  Environmental Compliance Issue Coordination

5400.4 Comprehensive Environmental Response, Compensation, and Liability Act Requirements
5400.5 Radiation Protection of the Public and the Environment

5440.1E  Natiornal Environmental Policy Act Compliance Program

5480.1B  Environment, Safety, and Health Program for Department of Energy Operations

5480.3 Safety Requirements for the Packaging and Transportation of Hazardous Materials, Hazardous
Substances, and Hazardous Waste

5480.4 Environmental Protection, Safety, and Health Protection Standards
5480.6 Safety of Department of Energy-Owned Nuclear Reactors
5480.7A  Fire Protection

5480.9A  Construction Project Safety and Health Management
5480.10  Contractor Industrial Hygiene Program

5480.11  Radiation Protection for Occupational Workers

5480.19  Conduct of Operations Requirements for DOE Facilities
5480.21  Unreviewed Safety Questions

5480.22  Technical Safety Requirements

5480.23  Nuclear Safety Analysis Reports

5480.24  Nuclear Criticality Safety

5481.1B  Safety Analysis and Review System

5482.1B  Environment, Safety, and Health Appraisal Program

5483,1A  Occupational Safety and Health Program for DOE Contractor Employees at Government-Owned
Contractor-Operated Facilities

5484.1 Environmental Protection, Safety, and Health Protection Information Reporting Requirements
5500.1B  Emergency Management System

5500.3A  Planning and Preparedness for Operational Emergencies
5530.1A  Accident Response Group

55304 Aerial Measuring System

5630,118  Safeguards and Security Program

5630.12A  Safeguards and Security Inspection and Assessment Program
5632.1C  Protection and Control of Safeguards and Security Interests
5700.6C  Quality Assurance

5820.2A  Radioactive Waste Management

6430.1A  General Design Criteria
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Schlege], Robert L., Radiclogical Health Risk Assessment Task Leader, Halliburton NUS Corp.
M.S,, Nuclear Engineering, 1961, Columbia University, New York, NY
B.S., Chemical Engineering, 1959, Massachusetts Institute of Technology, Cambridge, MA.

Years of Experience: 30

Schweitzer, Eric A., Deputy Director, Office of Reconfiguration, DP-25, DOE :
M.U.R.P, Urban and Regional Planming, 1971, University of Pittsburgh, Pitfsburgh, PA
B.A., Geography, 1969, Indiana University, Bloomington, IN '
Years of Experience: 24

Silhanek, Jay S., Waste Management Task Leader, Lamb Associates, Inc.
M.P.H., Health Physics, 1961, University of Michigan, Ann Arbor, MI
M.S., Sanitary Engineering, 1957, University of Wisconsin, Madison, WI -
B.S., Civil Engineering, 1956, Case Western Reserve, Cleveland, OH
Years of Experience: 37

Smith, Mark E., Deputy Project Task Manager, Tetra Tech, Inc.
B.S., Civil Engineering, 1987, Camegie Mellon University, Pittsburgh, PA.

Years of Experience: §

Sohinlkd, Stephen M., Director, Office of Reconfiguration, DP-25, DOE
1.D., 1974, Georgetown University Law Center, Washington, DC
B.A., Political Science, 1971, University of Pittsburgh, Pittsburgh, PA
Years of Experience: 17

Steibel, John, Waste Management Technical Lead, SRA Technologies, Inc.
B.S., Industrial Engineering, Management Systems, 1958, General Motors Institute, Flint, MI
Years of Experience: 36
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Sullivan, Barry D., Pacility Accidents, Halliburton NUS Corp.
M.B.A., Management, 1964, Hofstra University, Hempstead, NY
B.S., Electrical Engineering, 1960, Rutgers University, New Brunswick, NJ
Years of Experience: 34

Swedock, Robert D., Project Definition Team Leader, Lamb Associates, Inc.
M.S., Civil Engineering, 1975, Stanford University, Stanford, CA
B.S., Military Science, 1968, U.S. Military Academy, West Point, NY
Years of Experience: 26

Toblin, Alan L., Health Physics Member, Halliburton NUS Corp.
M.S., Chemical Engineering, 1970, University of Maryland, College Park, MD
B.E., Engineering, 1968, The Cooper Union, New York, NY
Years of Experience: 24

Tray, Michaela, Reference Coordinator, Tetra Tech, Inc.
Currently enrolled, University of Virginia, Falls Church, VA

Years of Experience: 25

Varner, Steven M., Local Transportation Task Leader, Haltiburton NUS Corp.
M. Arch., Architecture, 1991, Virginia Polytechnic Institute and State University,
Blacksburg, VA
B.S., Civil Engineering, 1987, Virginia Polytechnic Institute and State University,
Blacksburg, VA

Years of Experience: 2

West, Terri S., Groundwater Fask Leader, Tetra Tech, Inc.
B.S., Geology, 1985, Texas A&M University, College Station, TX
Years of Experience: §

Westbrook, Chris R., Project Definition Site Task Leader, Lamb Associates, Inc.
M.S., Nuclear Engineering, 1980, Air Force Institute of Technology, Daytorn, OH
M.A,, Business Administration, 1976, Webster University, St. Louts, MO
B.S., Nuclear Engineering, 1973, University of Tenmessee, Knoxville, TN
Years of Experience: 24
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List of Agencies

CHAPTER 8: LIST OF AGENCIES,

ORGANIZATIONS, AND PERSONSTO WHOM COPIES

OF THIS STATEMENT WERE SENT

This chapter lists agencies, organizations, and persons who requested Volumes I and II, and the Executive
Summary of the Draft Programmatic Environmental Impact Statement (PEIS) for Tritium Supply and Recy-
cling. Not listed are the many agencies, organizations, and persons who requested the Executive Summary or

Volume II appendices.

Federal-Elected Officials Representing
Affected Areas
States: Georgia

Idaho

Nevada

South Carolina

Tennessee

Texas

Governors Representing Affected Areas
States: Georgia

Idaho

Nevada

South Carolina

Tennessee

Texas

State Elected Officials Representing
States: Georgia

Idaho

Nevada

South Carolina

Tennessee

Texas
NEPA State Single Points of Contact

States: Georgia
Idaho
Nevada
South Carolina
Tennessee
Texas

Federal-Recognized Indian Tribes
Battle Mountain Band Council, NV
Bureau of Indain Affairs

Carson Community Council, NV
Cawtawba Indian Nation, SC

Coeur d'Alene Tribal Council, ID

Council of the Te-Moeak, NV

Dresslerville Community Council, NV
Duckwater Shoshone Indian Tribe, NV
Elko Band Council, NV

Ely Colony Tribal Council, NV

Fallon Business Council, NV

Fort Hall Business Council Sho Ban Tribes, ID
Fort McDermitt Paiute-Shoshone Tribes, NV
Kootenai Tribal Council, ID

Las Vegas Indian Colony, NV

Moapa Paiute Indian Tribe, NV

Naticnal Congress of American Indians, DC
Nez Perce Tribal Executive Committee, ID
Northwestern Band of Shoshoni Nation
Pahrump Paiute Indian Tribe, NV

Pascua Yagui Tribal Council, NV
Reno/Sparks Tribal Council, NV
Shoshone Bannock Tribe, NV

Shoshone Paiute Business Council, NV
South Fork Band Council, NV

Stewart Community Council, NV

Summit Lake Paiute Council, NV

Walker River Paiute Tribal Council, NV
Wells Indian Colony Band Council, NV
Western Shoshone Elders Council, NV
Western Shoshone National Council, NV
Winnemucca Indian Colony, NV
Yerington Paiute Tribal Council, NV
Yomba Shoshone Indian Tribe, NV
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List of Agencies

Federal Agencies

Commission on Economic Development, NV

Council on Environmental Quality

Defense Contract Administration

Defense Nuclear Facilities Safety Board

Department of Archives & History, SC

Department of Conservation and Natural
Resources, NV

Department of Conservation, TN

Department of Natural Resources

Defense Nuclear Facilities Safety Board

Defense Contract Administration

Environmental Protection Agency

Environmental Protection Agency, Region IV

Environmental Protection Agency, Region VI

Environmental Protection Agency, Region IX

Environmental Protection Agency, Region X

Federal Energy Regulatory Commission

Food and Drug Administration

General Accounting Office

General Services Administration

Georgia State Clearinghouse

Housing and Urban Development

Interstate Commerce Commission

Legislative and Intergoverment Affairs

Management Support Systems

Marine Mammal Commission

National Academy of Sciences

National Marine Fisheries Service

National Oceanic and Atmospheric Administration

Nattonal Parks and Conservation
National Science Foundation
Office of Environmental Policy
Office of Management and Budget
Office of Regulatory Analysis

Office of Solid Waste and Emergency Response

Office of Technology Assessment

Small Business Administration

State and Local Federal Emergency Management
Agency

U.S. Arms Control and Disarmament Agency

U.S. Army Corps of Engineers, GA

U.S. Army Corps of Engineers, ID

U.S. Army Corps of Engineers, NV

U.S. Army Corps of Engineers, SC

U.S. Army Corps of Engineers, TN

U.S. Army Corps of Engineers, TX

U.S. Bureau of Land Management

U.S. Department of Justice

U.S. Department of Labor

U.S. Department of the Interior, Region III

U.S. Department of the Interior, Region V

U.S. Department of the Interior, Region VII

U.S. Department of the Interior, Region VIII

U.S. Department of Housing and Urban
Development Region II, V, VIII, and XI

U.S. Dept. of Transportation Environmental Division

U.S. General Accounting Office

1.S. Geological Survey

U.S. National Park Service

U.8. Nuclear Regulatory Commission

State Historical Preservation Officers

Idaho State Historic Society, ID

Department of Conservation and Natural Resources,
NV

Department of Archives & History, SC

Department of Conservation, TN

Texas Historical Commiission, TX
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CHAPTER 9: GLOSSARY

Absorbed dose: The energy imparted to matter by
ionizing radiation per unit mass of irradiated
material at the place of interest in that material.
Expressed in units of radiation absorbed dose or
grays, where 1 radiation absorbed dose equals 0.01
gray. Also, see “radiation absorbed dose.”

Accident sequence: An initiating event followed
by system failures or operator errors, which can
result in significant core damage, confinement
system failure, and/or radionuclide releases.

Accountable weapon: The number of weapons
associated with each missile or aircraft type limited
by this treaty. This does not include non-strategic
nuclear forces, Department of Defense spares or
spares needed to replace weapons disassembled by
Department of Energy surveillance testing,

Activation products: Nuclei, usnally radioactive,
formed by the bombardment of material with
neutrons, protons, or other nuclear particles.

Acute exposure: The exposure incurred during
and shortly after a radiological release. Generally,
the period of acute exposure ends when long-term
interdiction is established, as necessary. For con-
venience, the pericd of acute exposure is normally
assumed to end [ week after the inception of a
radiological accident.

Air quality standards: The level of poliutants in
the air prescribed by regulations that may not be
exceeded during a specified time in a defined area.

Alpha activity: The emission of alpha particles by
fissionable materials (uranium or plutonium).

Alpha particle: A positively charged particle,
consisting of two protons and two neutrons, that is
amitted during radioactive decay from the nucleus
of certain nuclides. It 1s the least penetrating of the
three common types of radiation (alpha, beta, and
gamma).

Alpha wastes: Wastes containing radioactive
isotopes which decay by producing alpha particles.

Ambient air: The surrounding atmosphere as it exists
around people, plants, and structures,

American Indian Religious Freedom Act of 1978:
This Act establishes national policy to protect and
preserve for Native Americans their inherent right of
freedom to believe, express, and exercise their tradi-
tional religions, including the rights of access to
religious sites, use and possession of sacred objects,
and the freedom to worship through traditional ceremo-
nies and rites.

Anadromous: Fish that migrate from salt to fresh
water {o spawn.

Aquatic biota; The sum total of living organisms
within any designated aquatic area.

Aquifer: A saturated geologic unit through which sig-
nificant quantities of water can migrate under natural
hydraulic gradients.

Aquitard; A less-permeable geologic unit in a strati-
graphic sequence. The unit is not permeable enough to
transmit significant quantities of water. Aquitards
separate aquifers.

Archaeological sites (resources): Any lecation where
humans have altered the terrain or discarded artifacts
during either prehistoric or historic times.

Artifact: An object produced or shaped by human
workmanship of archaeological or historical interest.

As low as reasonably achievable: A concept applied
to the quantity of radioactivity released in routine
operation of a nuclear system or facility, including
“anticipated operational occurrences.” It takes into
account the state of technology, economics of improve-
ments in relation to benefits to public health and safety,
and other societal and economic considerations in
relation to the use of nuclear energy in the public
interest.

Atmospheric dispersion: The process of air pollut-

ants being dispersed in the atmosphere. This occurs by
the wind that carries the pollutants away from their
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source and by turbulent air motion that resuits from
solar heating of the Barth’s surface and air movement
over rough terrain and surfaces,

Atomic Energy Act of 1954: This Act was origi-
nally enacted in 1946 and amended in 1954. For the
purpose of this Programmatic Environmental Impact
Statement “...a program for Government control of
the possession, use, and production of atomnic energy
and special nuclear material whether owned by the
Government or others, so directed as to make the
maximum contribution to the common defense and
security and the national welfare, and to provide
continued assurance of the Government’s ability to
enter into and enforce agreements with natjons or
groups of nations for the control of special nuclear
materials and atornic weapons...” {Section 3(c)).

Atomic Energy Commission: A five-member com-
mission, established by the Atomic Energy Act of
1946, to supervise nuclear weapons design, develop-
ment, manufacturing, maintenance, modification,
and dismantlement. In 1974, the Atomic Energy
Commission was abolished and all functions were
transferred to the Nuclear Regulatory Commission
and the Administrator of the Energy Research and
Development Administration. The Energy Research
and Development Administration was later termi-
nated and its functions vested by law in the Adminis-
trator were transferred to the Secretary of Energy.

Background radiation: lonizing radiation present
in the environment from cosmic rays and natural
sources in the Earth; background radjation varies
considerably with location. Also, see “natural radia-

b kil

ticn”,

Badged worker: A worker equipped with an indi-
vidual dosimeter who has the potential to be exposed
fo radiation. .

Baseline: A quantitative expression of conditions,
costs, schedule, or technical progress to serve as a
base or standard for measurement during the perfor-
mance of an effort; the established plan against which
the status of resources and the progress of a project
can be measured. For this Programmatic Environ-
mental Impact Statement, the environmental baseline
is the site environmental conditions as they are
projected to occur in 2010.
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BEIR V: Biological Effects of Jonizing Radiation;
referring to the fifth in a series of committee reports
from the National Research Council.

Beryllium: An extremely lightweight, strong metal
used in weapons systems.

Benthic: Plants and animals dwelling at the bottom
of oceans, lakes, rivers, and other surface waters.

Biota (biotic): The plant and animal life of a region
(pertaining to biota).

Blanket assemblies: In a heavy water reactor,
lithium-aluminum alloy clad tubes positioned in a
ring surrounding the radial reflector zone. They
prevent neutron damage to the reactor vessel’s metal
wall by absorbing neutrons from the reflector zone,
and they produce tritium.

Boiling water reactor: A type of nuclear reactor
that uses fission heat to generate steam in the reactor
to drive turbines and generate electricity.

Burial ground: A place for burying unwanted (i.e.,
radioactive) materials in which the earth acts as a
receptacie to prevent the dispersion of wastes in the
environment and the escape of radiation.

Burnable poison rod: A nuclear reactor rod used to
moderate {(reduce the energy of) neutrons created in
the core by the fission reactions during the early core
life.

Calcination: The process of converting high-level
waste to unconsolidated granules or powder.
Calcined solid wastes are primarily salts and oxides
of metals (heavy metals) and components of high
level waste (also called calcining).

Caldera: Alarge crater formed by the collapse of the
central part of a volcano,

Cancer: The name given to a group of diseases char-
acterized by uncontrolled cellular growth with cells
having invasive characteristics such that the disease
can transfer from one organ to another.

Capable fault: A fault that has exhibited one or
more of the following characteristics (10 CFR 100,
Appendix A):
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1. Movement at or near the ground surface
at least once within the past 35,000 years
or movement of a recurring nature within
the past 500,000 years.

2. Macro-seismicity instrumentally deter-
mined with records of sufficient precision
to demonstrate a direct relationship with
the fault.

3. Astructural relationship to a capable fault
according to characteristics (1) or (2) of
this paragraph such that movement on
one could be reasonably expected to be
accompanied by movement on the other.

Capacity factor: The ratio of the annual average
power load of a power plant to its rated capacity.

Carbon adsorption: A unit physiochemical process
in which organic and certain inorganic compounds in
a liquid stream are absorbed on a bed of activated
carbon; used in water or waste purification and
chemical processing.,

Carbon dioxide: A colorless, odorless, nonpoison-
ous gas that is a normal component of the ambient
air; it is an expiration product of normal plant and
animal life.

Carbon monoxide: A colorless, odorless gas that is
toxic if breathed in high concentration over a period
of time,

Carolina bay: Qvate, intermittently floocded depres-
sion of a type occurring on the Coastal Plain from
New Jersey to Florida.

Cask {radioactive materials): A container that
meets all applicable regulatory requirements for
shipping spent nuclear fuel or high-level waste.

Cesium: A silver-white alkali metal. A radioactive
isotope of cesium, cesium-137, is a2 common fission
product,

Chronic exposure: Low-level radiation exposure
incurred over a long time pericd due to residual con-
tamination.

Cladding: The outer jacket of fuel elements and
targets, usttally made of aluminum, stainless steel, or
zirconium-aluminum alloy, used to prevent fuel
corrosion and retain fusion products during reactor
operations, or to prevent releases into the environ-
ment during storage.

Clean Air Act: This Act mandates and enforces air
pollutant emissions standards for stationary sources
and motor vehicles.

Clean Air Act Amendments of 1990: Expands the
Environmental Protection Agency’s enforcement
powers and adds restrictions on air toxics, ozone
depleting chemicals, stationary and mobile emissions
sources, and emissions implicated in rain and global
warming.

Clean Water Act of 1972, 1987: This Act regulates
the discharge of pollutants from a point source into
navigable waters of the United States in compliance
with a National Pollution Discharge Elimination
System permit as well as regulates discharges to or
dredging of wetlands.

Climatology: The science that deals with climates
and investigates their phenomena and causes.

Code of Federal Regulations: All Federal regula-
tions in force are published in codified form in the
Code of Federal Regulations.

Cold standby: Maintenance of a protected reactor
condition in which the fuel is removed, the moderator
is stored in tanks, and equipment and system layup is
performed to prevent deterioration, such that future
refueling and restart are possible.

Collective committed effective dose equivalent:
The committed effective dose equivalent of radiation
for a population.

Committed dose equivalent: The predicted total
dose equivalent to a tissue or organ over a 5{-year
period after an intake of radionuclide into the body.
It does not include external dose contributions.
Committed dose equivalent is expressed in units of
rem or Sievert. The committed effective dose equiv-
alent is the sum of the committed dose equivalents to
various tissues of the body, each multiplied by the
appropriate weighting factor.

9-3




Tritium Supply and Recycling
Final PEIS

Community (biotic): All plants and animals
occupying a specific area under relatively similar
conditions.

Complex: The Nuclear Weapons Complex, which is
a set of Federal sites and government-owned/
contractor-operated facilities administered by the
Department of Energy.

Comprehensive Environmental Response, Com-
pensation, and Liability Act of 1980 (or Super-
fund): This Act provides regulatory framework for
remediation of past contamination from hazardous
waste. If a site meets the Act’s requirements for des-
ignation, it is ranked along with other “Superfund”
sites and is listed on the National Priorities List. This
ranking is the Environmental Protection Agency'’s
way of determining which sites have the highest
priority for cleanup.

Conceptual design: Efforts to develop a project
scope that will satisfy program needs; ensure project
feasibility and attainable performance levels of the
project for congressional consideration; develop
project criteria and design parameters for all engi-
neering disciplines; and identify applicable codes
and standards, quality assurance requirements, envi-
ronmental studies, construction materials, space
allowances, energy conservation features, health,
safety, safeguards, and security requirements and any
other features or requirements necessary to describe
the project.

Consumptive water use: The difference in the
volume of water withdrawn from a body of water and
the amount released back into the body of water.

Container: The metal envelope in the waste package
that provides the primary containment function of the
waste package and is designed to meet the contain-
ment requirements of 10 CFR 60,

Containment design basis: For a nuclear reactor,
those bounding conditions for the design of the con-
tainment, including temperature, pressure, and
leakage rate. Because the containment is provided as
an additional barrier to mitigate the consequences of
accidents involving the release of radicactive materi-
als, the containment design basis may inciude an
additional specified margin above those conditions
expected to result from the plant design-basis
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accidents to ensure that the containment design can
mitigate unlikely or unforeseen events.

Control rods: The elements of 2 nuclear reactor that
absorb slow neutrons and are used to increase,
decrease, or maintain the neutron density in the
reactor.

Coolant: A substance, either gas or liguid, circulated
through a nuclear reactor or processing plant to
remove heat.

Credible accident: An accident that has a probabil-
ity of occurrence greater than or equal fo one in a
million years.

Cretaceous Period: Geologic time making up the
end of the Mesozoic Era, dating from approximately
144 million to 66 million years ago.

Criteria pollutants: Six air pollutants for which
national ambient air quality standards are established
by the Environmental Protection Agency: sulfur
dioxide, nitric oxides, carbon monoxide, ozone, par-
ticulate matter (smaller than 10 microns in diameter),
and lead.

Critical habitat: Defined in the Endangered Species
Act of 1973 as “specific areas within the geographical
area occupied by [an endangered or threatened] spe-
cies..., essential to the conservation of the species and
which may require special management consider-
ations or protection; and specific areas outside the
geographical area occupied by the species... that are
essential for the conservatien of the species.”

Criticality: Areactor state in which a self-sustaining
nuclear chain reaction is achieved,

Cultural resources: Archaeological sites, architec-
tural features, traditional use areas, and Native
American sacred sites.

Curie: A unit of radicactivity equal to 37 billion dis-
integrations per second; also a quantity of any
nuclide or mixture of nuclides having 1 curie of
radioactivity.

Decay heat (radioactivity): The heat produced by
the decay of certain radionuclides.
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Decay (radioactive): The decrease in the amount of
any radioactive material with the passage of time, due
to the spontaneous transformation of an unstable
nuclide into a different nuclide or into a different
energy state of the same nuclide; the emission of
nuclear radiation (alpha, beta, or gamma radiation) is
part of the process,

Decontamination: The removal of radicactive or
chemical contamination from facilities, equipment,
or soils by washing, heating, chemical or electro-
chemical action, mechanical cleaning, or other tech-
niques.

Demilitarization: An irreversible modification or
destruction of a weapons component or part of a
component to the extent required to prevent use in its
original weapon purpose.

Depleted uranium: Uranium whose content of the
isotope uranium-235 is less than 0.7 percent, which is
the uranium-235 content of naturally occurring
uraniom.

Deposition: In geology, the laying down of potential
rock-forming materials; sedimentation. In atmo-
spheric transport, the settling out on ground and
building surfaces of atmospheric aercsols and
particles (“dry deposition”) or their removal from the
air to the ground by precipitation (“wet deposition”
or “rainout™),

Design basis: For nuclear facilities, information that
identifies the specific functions to be performed by a
structure, system, or component and the specific
values (or ranges of values) chosen for controlling
parameters for reference bounds for design. These
values may be: (1) restraints derived from generally
accepted state-of-the-art practices for achieving
functional goals; (2) requirements derived from
analysis (based on calcunlation and/or experiments) of
the effects of a postulated accident for which a struc-
ture, system, or component must meet its functional
goals; or (3) requirements derived from Federal
safety objectives, principles, goals, or requirements.

Design-basis accident: For nuclear facilities, a pos-
tulated abnormal event that is used to establish the
performance requirements of structures, systems, and
components that are necessary to (1) maintain them
in a safe shutdown condition indefinitely or (2)

prevent or mitigate the consequences of the design-
basis accident so that the general public and
operating staff are not exposed to radiation in excess
of appropriate guideline values.

Design-basis events: Postulated disturbances in
process variables that can potentially lead to design-
basis accidents.

Design laboratory: Department of Energy facilities
involved in the design of nuclear weapons.

Deuterium: A nonradioactive isotope of the element
hydrogen with one neutron and one proton in the
atomic nucleus.

Deuterium oxide: See “heavy water.”
Dewatering: Pumping water from the soil to ensure

proper soil characteristics for construction of facili-
ties. May be required during operation if the water

_table impinges on foundations.

Direct economic effects: The initial increases in
output from different sectors of the economy
resulting from some new activity within a predefined
geographic region.

Disposition: The ultimate “fate” or end use of a
surplus Department of Energy facility following the
transfer of the facility to the Office of the Assistant
Secretary for Environmental Waste Management,

Dolomite: Calcium magnesium carbonate, a
limestone-like mineral.

Dose: The energy imparted to matter by ionizing
radiation. The unit of absorbed dose is the rad,

Dose commitment: The dose an organ or tissue
would receive during a specified period of time {e.g.,
50 to 100 years) as a result of intake (as by ingestion
or inhalation} of one or more radionuclides from a
defined release, frequently over a year’s time,

Dose equivalent: The product of absorbed dose in
rad (or gray) and the effect of this type of radiation in
tissue and a quality factor. Dose equivalent is
expressed in units of rem or Sievert, where 1 rem
equals 0.01 Sievert. The dose equivalent to an organ,
tissue, or the whole body will be that received from
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the direct exposure plus the 50-year committed dose
equivalent received from the radionuclides taken into
the body during the year.

Drainage basin: An aboveground area that supplies
the water to a particular stream.

Drawdown: The height difference between the
natural water level in a formation and the reduced
water level in the formaticn caused by the withdrawal
of groundwater,

Drift: Effluent mist or spray carried into the atmo-
sphere from cooling towers.

Drinking-water standards: The prescribed level of
constituents or characteristics in a drinking water
supply that cannot be exceeded legally.

Dry site: Forthe purpose of this Programmatic Envi-
ronmental Impact Statement any site where adequate
water is not abundantly available for cooling of the
ritium supply technologies.

Effective dose equivalent: The summation of the
products of the dose equivalent received by specified
tissues of the body and a tissue-specific weighting
factor. This sum is a risk-equivalent value and can be
used to estimate the health effects risk of the exposed
individual. The tissue-specific weighting factor rep-
resents the fraction of the total health risk resulting
from uniform whole-body irradiation that would be
contributed by that particular tissue. The effective
dose equivalent includes the committed effective
dose equivalent from internal deposition of radionu-
clides, and the effective dose equivalent due to pene-
trating radiation from sources external to the body.
Effective dose equivalent is expressed in units of rem
{or Sievert).

Effluent: A gas or fluid discharged into the environ-
ment.

Emergency condition: For a nuclear facility, occur-
rences or accidents that might occur infrequently
during start-up testing or operation of the facility.
Equipment, components, and structures might be
deformed by these conditions to the extent that repair
is required prior to reuse.
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Emission standards: Legally enforceable limits on
the quantities and/or kinds of air contaminants that
can be emitted into the atmosphere.

Endangered species: Animals, birds, fish, plants, or
other living organisms threatened with extinction by
man-made or natural changes in their environment.
Requirements for declaring species endangered are
contained in the Endangered Species Act of 1973,

Endangered Species Act of 1973: This Act requires
Federal agencies, with the consultation and assis-
tance of the Secretaries of the Interior and
Commerce, to ensure that their actions will not likely
jeopardize the continued existence of any endangered
or threatened species or adversely affect the habitat
of such species.

Engineered safety features: For a nuclear facility,
features that prevent, limit, or mitigate the release of
radioactive material from its primary containment.

Entrainment: The involuntary capture and
inclusion of organisms in streams of flowing water, a
term often appiied to the cooling water systems of
power plants/reactors. The organisms involved may
include phyto- and zooplankton, fish eggs and larvae
(ichthyoplankton), shellfish larvae, and other forms
of aquatic life.

Environment, safety, and health program: In the
context of the Department of Energy, encompasses
those Department of Energy requirements, activities,
and functions in the conduct of all Department of
Energy and Department of Energy-controlled opera-
tions that are concerned with: impacts to the bio-
sphere; compliance with environmental laws,
regulations, and standards controlling air, water, and
soil pollution; limiting the risks to the well-being of
both operating personnel and the general public to
acceptably low levels; and profecting property ade-
quately against accidental loss and damage. Typical
activities and functions related to this program
include, but are not limited to, environmental protec-
tion, occupational safety, fire protection, industrial
hygiene, health physics, occupational medicine, and
process and facilities safety, nuclear safety,
emergency preparedness, guality assurance, and
radioactive and hazardous waste management.
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Environmental assessment: A written environmen-
tal analysis that is prepared pursuant to the National
Environmental Policy Act to determine whether a
Federal action would significantly affect the environ-
ment and thus require preparation of a more detailed
environmental impact statement. If the action does
not significantly affect the environment, then a
finding of no significant impact is prepared.

Environmental impact statement: A document
required of Federal agencies by National Environ-
mental Policy Act for major proposals or legislation
significantly affecting the environment. A tool for
decision-making, it describes the positive and
negative effects of the undertaking and alternative
actions.

Eocene: A geologic epoch early in the Cenozoic Era,
dating from approximately 54 to 38 million years
ago.

Epicenter: The peint on the Earth’s surface directly
above the focus of an earthquake.

Epidemiology: The science concerned with the
study of events that determine and influence the
frequency and distribution of disease, injury, and
other health-related events and their causes in a
defined human population.

Equivalent sound {pressure) level (Leq): The
equivalent steady sound level that, if continnous
during a specified time period, would contain the
same total energy as the actual time-varying sound,
For example, ch (1-h) and Laq (24-h) are the 1-hour
and 24-hour equivalent sound level, respectively.

Exposure limit: The level of exposure to a
hazardous chemical (set by law or a standard) at
which or below which adverse human health effects
are not expected to occur:

+ Reference dose is the chronic exposure
dose {mg or kg per day) for a given
hazardous chemical at which or below
which adverse human non-cancer health
effects are not expected to occcur.

* Reference concentration is the chronic
" exposure concentration (mg!m3) for a
given hazardous chemical at which or

below which adverse human non-cancer
health effects are not expected to occur.

Fault; A fracture or a zone of fractures within a rock
formation along which vertical, horizontal, or trans-
verse slippage has occurred. A normal fault occurs
when the hanging wall has been depressed in relation
to the footwall. A reverse fault oceurs when the
hanging wall has been raised in relation to the
footwall,

Finding of No Significant Impact: A document by
a Federal agency briefly presenting the reasons why
an action, not otherwise excluded, will not have a sig-
nificant effect on the hurman environment and will not
require an environmental impact statement.

Fissile material: Plutonium-239, uranium-233,
uranium-235, or any material containing any of the
foregoing.

Fission: The splitting of a heavy atomic nucleus into
two nuclei of lighter elements, accompanied by the
release of energy and generally one or more neutrons.
Fission can occur spontaneously or be induced by
neutron bombardment.

Fission products: Nuclei formed by the fission of
heavy elements (primary fission products); also, the
nuclei formed by the decay of the primary fission
products, many of which are radicactive.

Floodplain: The lowlands adjoining inland and
coastal waters and relatively flat areas including at a
minimum that area inundated by a 1-percent or
greater chance flood in any given year. The base
floodplain is defined as the 100-year (1.0 percent)
floodplain. The critical action floodplain is defined
as the 500-year (0.2 percent) floodplain.

Flux: Rate of flow through a unit area; in reactor
operation, the apparent flow of neutrons in a defined
energy range (see neutron flux}.

Formation: In geology, the primary urit of formal
stratigraphic mapping or description. Most forma-
tions possess certain distinctive features,

Fossil: Impression or trace of an animal or plant of

past geological ages that has been preserved in the
earth’s crust. :
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Fossiliferous: Containing a relatively large number
of fossils. '

Fugitive emissions: Emissions to the atmosphere
from pumps, valves, flanges, seals, and other process
points not vented through a stack. Also includes
emissions from area sources such as ponds, lagoons,
landfills, and piles of stored material.

Gamma rays: High-energy, short-wavelength, elec-
tromagnetic radiation accompanying fission and
emiited from the nucleus of an atom. Gamma rays
are very penetrating and can be stopped only by
dense materials (such as lead) or a thick layer of
shielding materials.

Gaussian plume: The distribution of material (a
plume) in the atmosphere resulting from the release
of pollutants from a stack or other source. The distri-
bution of concentrations about the centerline of the
plume, which is assumed to decrease as a function of
its distance from the source and centerline (Gaussian
distribution), depends on the mean wind speed and
atmospheric stability.

Genetic effects: The outcome resulting from
exposure to mutagenic chemicals or radiation which
results in genetic changes in germ line or somatic
cells.

+» Effects on genetic material in germ line
(sex cells) cause trait modifications that
can be passed from parents to offspring.

+ Effects on genetic material in somatic
cells result in tissue or organ modifica-
tions (e.g. liver tumors) that do not pass
from parents to offspring.

Geologic repository (inined geologic repository):
A facility for the disposal of nuclear waste; the waste
is isolated by placement in a continuous, stable
geologic formation at depths greater than 300 meters.

Geology: The science that deals with the Earth: the
materials, processes, environments, and history of
the planet, including the rocks and their formation
and structure.

Glove box: An airtight box used to work with
hazardous material, vented to a closed filtering
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system, having gloves attached inside of the box to
protect the worker.

Ground shine: An area on the ground where radio-
activity has been deposited by a radioactive plume or
cloud.

Groundwater: The supply of water found beneath
the Earth’s surface, usually in aguifers, which may
supply wells and springs.

Half.life (radiological): The time in which half the
atoms of a radioactive substance disintegrate to
another nuclear form; this varies for specific radio-

* .isotopes from millionths of a second to billions of

years.

Hazard Index: A summation of the Hazard
Quotients for all chemicals now being used at a site
and those proposed to be added to yield cumulative
levels for a site. A Hazard Index value of 1.0 or less
means that no adverse human health effects (non-
cancer) are expected to occur.

Hazard Quotient: The value used as an assessment
of non-cancer associated toxic effects of chemicals,
e.g., kidney or liver dysfunction. It is independent of
a cancer risk, which is calculated only for those
chemicals identified as carcinogens,

Hazardous material: A material, including a
hazardous substance, as defined by 49 CFR 171.8
which poses a risk to health, safety, and property
when transported or handled.

Hazardous/toxic waste: Any solid waste (can also
be semisolid or liquid, or contain gaseous material)
having the characteristics of ignitability, corrosivity,
toxicity, or reactivity, defined by the Resource Con-
servation and Recovery Act and identified or listed in
40 CFR 261 or by the Toxic Substances Control Act.

Heat exchanger: A device that transfers heat from
one fluid (liquid or gas) to another.

Heavy metals: Metallic or semimetallic elements of
high molecular weight, such as mercury, chromium,
cadmium, lead, and arsenic, that are toxic to plants
and animals at known concentrations.
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Heavy water: A form of water (a molecule with two
hydrogen atoms and one oxygen atom) in which the
hydrogen atoms consist largely or completely of the
deuterium isotope. Heavy water has almost identical
chemical properties, but quite different nuclear prop-
erties, as light water {common water).

Heavy Water Reactor: A nuclear reactor in which
circulating heavy water is used to cool the reactor
core and to moderate (reduce the energy of) the
neutrons created in the core by the fission reactions.

High efficiency particulate air filter: A filter used
~ to remove particulates from dry gaseous effluent
streams. ,

High-level waste: The highly radioactive waste
material that results from the reprocessing of spent
nuclear fuel, including liquid waste produced directly
in reprocessing and any solid waste derived from the
liquid. High-level waste contains a combination of
transuranic waste and fission products in concentra-
tions requiring permanent isolation.

Highly enriched uranium: Uranium in which the
abundance of the isotope uranium-235 is increased
well above normal (naturally occurring) levels.

Historic resources: Archaeological sites, architec-
tural structures, and objects produced after the advent
of written history dating to the time of the first Eurc-
American contact in an area.

Holocene: The current epoch of geologic time,
which began approximately 10,000 years ago.

Hydraulic gradient: The difference in hydraulic
head at two points divided by the distance between
two points,

Hydrology: The science dealing with the properties,
distribution, and circulation of natural water systems.

Impingement: The process by which aquatic
organisms too large to pass through the screens of 2
water intake structure become caught on the screens
and are unable to escape.

Incideni-free risk: The radiclogical or chemical
impacts resulting from packages aboard vehicles in
normal transport. This includes the radiation or

hazardous chemical exposure of specific population
groups such as crew, passengers, and bystanders.

Indirect economic effects: Indirect effects result
from the need to supply industries experiencing
direct economic effects with additional outputs to
allow them to increase their production. The addi-
tional output from each directly affected industry
requires inputs from other industries within a region
{i.e., purchases of goods and services). This results
in a multiplier effect to show the change in total
economic activity resulting from a new activity in a
region.

Induced economic effects: The spending of house-
holds resulting from direct and indirect economic
effects. Increases in output from a new economic
activity lead to an increase in household spending
throughout the economy as firms increase their labor
inputs.

Injection wells: A well that takes water from the
surface into the ground, either through gravity or by
mechanical means.

Interbedded: Occurring between beds or lyingina
bed parallel to other beds of a different material.

Interim (permit) status: Pericd during which treat-
ment, storage, and disposal facilities coming under
the Resource Conservation and Recovery Act of 1980
are temporarily permitted to operate while awaiting
denial or issuance of 2 permanent permit.

Ion exchange: A unit physiochemical process that
removes anions and cations, including radionuclides,
from liquid streams (usually water) for the purpose of
purification or decontamination.

Ionizing radiation: Radiation that can displace
electrons from atoms or molecules, thereby
producing ions.

Isotope: An atom of a chemical element with a
specific atomic number and atomic mass. Isotopes of
the same element have the same number of protons
but different numbers of neutrons and different
atomic masses.




Tritium Supply and Recycling
Final PEIS

Joule: A metric unit of energy, work, or heat, equiv-
alent to 1 watt-second, 0.737 foot-pound, or 0.239
calories.

Klystron: An electron tube used for the generanon
of ultrahigh-frequency current,

Lacustrine: Found or formed in lakes; also, a type
of wetland situated on or near a lake.

Landscape character: The arrangement of a partic-
ular landscape as formed by the variety and intensity
of the landscape features (land, water, vegetation, and
structures) and the four basic elements (form, line,
color, and texture}. These factors give an area a dis-
tinctive quality that distinguishes it from its
immediate surroundings.

Large release: A release of radioactive material that
would result in doses greater than 25 rem to the
whole body or 300 rem to the thyroid at 1.6 kilometer
from the control perimeter (security fence) of a
reactor facility.

Latent fatalities: Fatalities associated with acute
and chronic environmental exposures to chemical or
radiation that occur within 30 years of exposure.

Light water: The common form of water (a
molecule with two hydrogen atoms and one oxygen
atom) in which the hydrogen atom consists largely or
completely of the normal hydrogen isotope {one
proton}.

Light Water Reactor: A nuclear reactor in which
circulating light water is used to cool the reactor core
and to moderate (reduce the energy of) the neutrons
created in the core by the fission reactions.

Lithic: Pertaining to stone or a stone tool.

Long-lived radionuclides: Radioactive isotopes
with half-lives greater than about 30 years.

Loss-of-coolant accidents: A postulated accident
that results from the loss of reactor coolant (at a rate
that exceeds the capability of the reactor coolant
makeup system) from breaks in the reactor coolant
pressure boundary, up to and including a break equiv-
alent in size to the double-ended rupture of the largest
pipe of the reactor coolant system.
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Loss-of-pumping accidents: An event that involves
a pipe break through which coolant (either primary or
secondary) is released.

Low-level waste: Waste that contains radicactivity
but is not classified as high-level waste, transuranic
waste, spent nuclear fuel, or “11e(2) by-product
material” as defined by DOE Order 5820.2A, Radio-
active Waste Management. Test specimens of fis-
sionable material irradiated for research and
development only, and not for the production of
power or plutonium, may be classified as low-level
waste, provided the concentration of transuranic
waste is less than 100 nanocuries per gram. Some
low-level waste is considered classified because of
the nature of the generating process and/or constitu-
ents, because the waste would tell too much about the
process.

Mastodon: Any of numerous extinct mammals that
differ from the related mammoths and existing
elephants chiefly in the form of molar teeth.

Maximum contaminant level: The maximum per-
missible level of a contaminant in water delivered to
any user of a public water system. Maximum con-
taminant levels are enforceable standards.

Maximally exposed individual: A hypothetical
person who could potentially receive the maximum
dose of radiation or hazardous chermicals.

Megawatt: Aunit of power equal to 1 million watts.
Megawatt thermal is commonly used to define heat
produced, while megawatt electric defines electricity
produced.

Meteorology: The science dealing with the atmo-
sphere and its phenomena, especially as relating to
weather,

Migration: The natural movement of a material
through the air, soil, or groundwater; also, seasonal
movement of animals from one area to another.

Miocene Epoch: Geologic time in the Cenozoic Era
dating from 26 to 7 million years ago.

Mixed waste: Waste that contains both “hazardous
waste” and “radioactive waste” as defined in this

glossary.,
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Moderator: A material used to decelerate neutrons
in a reactor from high energies to low energies.

Modified Mercalli intensity: A level on the
modified Mercalli scale. A measure of the perceived
intensity of earthquake ground shaking with 12 divi-
sions, from I (not felt by people) to XII (damage
nearly total).

Modular High Temperature Gas-Cooled Reactor:
A relatively small nuclear reactor of standardized
design in which graphite (a compound of electrical
carbon) is used to moderate (reduce the energy. of)
the neutrons created in the core by fission reactions,
and a gas (helium) is used to cool the reactor core

Mollusks: Unsegmented, invertebrate animals
including gastropeds, pelecypods, and cephalopods.

National Ambient Air Quality Standards: Air
quality standards established by the Clean Air Act, as
amended. The primary National Ambient Air Quality
Standards are intended to protect the public health
with an adequate margin of safety, and the secondary
National Ambient Air Quality Standards are intended
to protect the public welfare from any known or
anticipated adverse effects of a pollutant.

National Emission Standards for Hazardous Air
Pollutants: A set of naticnal emission standards for
listed hazardous pollutants emitted from specific
classes or categories of new and existing sources.
These were implemented in the Clean Air Act
Amendments of 1977.

National Environmental Policy Act of 1969: This
Act s the basic national charter for the protection of
the environment, It requires the preparation of an
environmental impact statement for every major
Federal action that may significantly affect the
quality of the human or natural environment. Its
main purpose is to provide environmental informa-
tion to decision makers so that their actions are based
on an understanding of the potential environmental
consequences of a proposed action and its reasonable
alternatives.

National Environmental Research Park: An
outdoor laboratory set aside for ecological research
to study the environmental impacts of energy devel-
opments. National environmental research parks

were established by the Department of Energy to
provide protected land areas for research and
education in the environmental sciences and to dem-
onstrate the environmental compatibility of energy
technology development and use.

National Historic Preservation Act of 1966, as
amended: This Act provides that property resources
with significant national historic value be placed on
the National Register of Historic Places. It does not
require any permits but, pursuant to Federal code, if
a proposed action might impact an historic property
resource, it mandates consultation with the proper
agencies.

National Pollutant Discharge Elimination
System: Federal permitting system required for
hazardous effluents regulated through the Clean
Water Act, as amended.

National Register of Historic Places: A list main-
tained by the Secretary of the Interior of districts,
sites, buildings, structures, and objects of prehistoric
or historic local, state, or national significance. The
list is expanded as authorized by Section 2(b} of the
Historic Sites Act of 1935 (16 U.S.C. 462) and
Section 101(a)(1)(A) of the National Historic Pres-
ervation Act of 1966, as amended.

Neutron: An uncharged elementary particle with a
mass slightly greater than that of the proton, found in
the nucleus of every atom heavier than hydrogen-1; a
free neutron is unstable and decays with a half-life of
about 13 minutes into an electron and a proton.

Neutron poison: A chemical solution (e.g., boron or
rare earth solution) injected into a nuclear reactor to
absorb neutrons and end criticality.

Nonattainment area: An air quality control region
(or portion thereof) in which the Environmental Pro-
tection Agency has determined that ambient air con-
centrations exceed national ambient air quality
standards for one or more criteria pollutants.

Nitrogen oxides: Refers to the oxides of nitrogen,
primarily NO (nitrogen oxide} and NO, (nitrogen
dioxide}. These are preduced in the combustion of
fossil fuels and can constitute an air pollution
problem. When nitrogen dioxide combines with
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volatile organic compounds, such as ammonia or
carbon monoxide, ozone is produced,

Nuclear criticality: (See “criticality.)

Nuclear facility: A facility whose operations
involve radioactive materials in such form and
quantity that a nuclear hazard potentially exists to the
employees or the general public, Included are facili-
ties that: produce, process, or store radioactive liguid
or solid waste, fissionable materials, or tritium;
conduct separations operations; conduct irradiated
materials inspection, fuel fabrication, decontamina-
tion, or recovery operations; or conduct fuel enrich-
ment operations. Incidental use of radioactive
materials in a facility operation {e.g., check sources,
radioactive sources, and x-ray machines) does not
necessarily require a facility to be included in this
definition,

Nuclear grade: Material of a quality adequate for
use in a nuclear application.

Nuclear material: Composite term applied to: (1)
special nuclear material; (2) source material such as
uranium or thorium or ores containing uraninm or
thorium; and (3) by-product material, which is any
radioactive material that is made radioactive by
exposure to the radiation incident to the process of
producing or using special nuclear material.

Nuclear power plant: A facility that converts
nuclear energy into electrical power. Heat produced
in a muclear reactor is used to make steam which
drives a turbine connected to an electric generator.

Nuclear production: Production operations for
components of nuclear weapons that are fabricated
from nuclear materials, including plutonium and
uranium,

Nuclear reaction: A reaction in which an atomic
nucleus is transformed into another isotope of that
respective nuclide, or into another element alto-
gether; it is always accompanied by the liberation of
either particles or energy.

Nuclear reactor: A device in which a fission chain
reaction is maintained, and which is used for irradia-
tion of materials or to produce heat for the generation
of electricity.
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Nuclide: A species of atom characterized by the con-
stitution of its nucleus and hence by the number of
protons, the number of neutrons, and the energy
content.

Obsidian: A black velcanic glass.

Occupational Safety and Health Administration:
Oversees and regulates workplace health and safety,
created by the Occupational Safety and Health Act of
1970.

Onsite population: Department of Energy and con-
tractor employees who are on duty, and badged onsite
visitors.

Operable: For a nuclear facility, a situation wherein
a reactor and fuel/target cycle facilities are being
operated or have the potential for being operated. A
reactor and fuel/target cycle facility that cannot be
operated on a day-to-day basis because of refueling,
extensive modifications, or technical problems is still
considered operable.

Operable unit: A discrete action that comprises an
incremental step toward comprehensively addressing
site problems. This discrete portion of a remedial
response manages migration or eliminates or
mitigates a release, threat of release, or pathway of
exposure. The cleanup of a site can be divided into a
number of operable units.

Outfall: The discharge point of a drain, sewer, or
pipe as it empties into a body of water,

Ozone: The triatomic form of oxygen; in the strato-
sphere, ozone protects the Earth from the sun’s ultra-
violet rays, but in lower levels of the atmosphere
ozone is considered an air pollutant.

Packaging: The assembly of components necessary
to ensure compliance with Federal regulations. It
may consist of one or more receptacles, absorbent
materials, spacing structures, thermal insulation,
radiation shielding, and devices for cooling or
absorbing mechanical shocks. The vehicle tie-down
system and auxiliary equipment may be designated
as part of the packaging.

Paleontology: The study of fossils,
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Paleozoic Era: Geologic time dating from 570
million to 245 million years ago when seed-bearing
plants, amphibians, and reptiles first appeared.

Palustrine: Found or formed in marshes; also, atype
of wetland situated in or near a marsh.,

Perched groundwater: A body of groundwater of
small lateral dimensions lying above a more
extensive aguifer.

Permeability: geology, the ability of rock or soil to
transmit a fluid.

Person-rem: The unit of collective radiation dose
commitment to a given population; the sum of the
individual doses received by a population segment.

Physical setting: The land and water form, vegeta-
tion, and structures that compose the landscape.

Pit: An assembly at the center of a nuclear device
containing a sub-critical mass of fissionable material.

Playa: A dry lake bed in a desert basin or a closed
depression that contains water on a seasonal basis.

Pleistocene Epoch: Geologic time that began
approximately 3 to 5 million years ago.

Pliccene Epoch: Geologic time between the
Miocene and the Pleistocene epochs approximately 2
to 13 million years ago.

Plume: The elongated pattern of contaminated air or
water originating at a point source, such as a smoke-
stack or a hazardous waste disposal site.

Plume immersion: Occurs when an individual is
enveloped by a cloud of radioactive gaseous effluent
and receives an external radiation dose.

Plutonium: A heavy, radioactive, metallic element
with the atomic number 34. It is produced artificially
in a reactor by bombardment of uranium with
neutrons and is used in the production of nuclear
weapons.

Potentiometric surface: An imaginary surface
defined by the level that water will rise to in a tightly-
cased well.

Pounds per square inch: A measure of pressure;
atmospheric pressure is about 14.7 pounds per square
inch.

Prehistoric: Predating written history. In North
America, also predating contact with Evropeans.

Pressurized water reactor: A nuclear power reactor
that uses water under pressure as a coolant. The
water boiled to generate steam is in a separate
system.

Prevention of Significant Deterioration: Regula-
tions established by the 1977 Clean Air Act Amend-
ments to limit increases in criteria air pollutant
concentrations above baseline.

Primary system: The system that circulates a
coolant {e.g., water) through the reactor core 1o
remove the heat of reaction.

Prime farmland: Land that has the best combina-
tion of physical and chemical characteristics for
producing focd, feed, fiber, forage, oil-seed, and
other agricultural crops with minimum inputs of fuel,
fertilizer, pesticides, and labor without intolerable
soil erosion, as determined by the Secretary of Agri-
culture (Farmland Protection Policy Act of 1981,
7 CFR 7, paragraph 638).

Probabilistic risk assessment: A comprehensive,
logical, and structured methodology to identify and
quantitatively evaluate significant accident
sequences and their consequences. {(See “Level-1
probabilistic risk assessment, Level-2 probabilistic
risk assessment, and Level-3 probabilistic risk
assessment.”)

Probable maximum flood: Flood levels predicted
for a scenario having hydrological conditions that
maximize the flow of surface waters.

Protected area: An area encompassed by physical
barriers, subject to access controls, surrounding
material access areas, and meeting the standards of
DOE Order 5632.1C, Protection and Control of Safe-
guards and Security Interests.

Quality factor: The principal medifying factor that

is employed to derive dose equivalent from absorbed
dose.

9-13




Tritium Supply and Recycling
Final PEIS

Rad; See “radiation absorbed dose.”

Radiation: The emitted particles or photons from
the nuclei of radioactive atoms. Some elements are
naturally radioactive; others are induced to become
radioactive by bombardment in a reactor. Naturally
occurring radiation is indistinguishable from induced
radiation,

Radiation absorbed dose: The basic unit of
absorbed dose equal to the absorption of 0.01 joule
per kilogram of absorbing material.

Radioactive waste: Materials from nuclear opera-
tions that are radioactive or are contaminated with
radioactive materials, and for which use, reuse, or
recovery are impractical.

Radioactivity: The spontaneous decay or disinte-
gration of unstable atomic nuclei, accompanied by
the emission of radiation.

Radijoisotopes: Radioactive nuclides of the same
element (same number of protons in their nuclei) that
differ in the number of neutrons.

Radionuclide: A radioactive element characterized
according to its atomic mass and atomic number
which can be man-made or naturally occurring,
Radionuclides can have a long life as soil or water
pollutants, and are believed to have potentially
mutagenic or carcinogenic effects on the human
body.

Radon: Gaseous, radioactive element with the
atomic number 86 resulting from the radiocactive
decay of radium. Radon occurs naturally in the envi-
ronment, and can collect in unventilated enclosed
areas, such as basements. Large concentrations of
radon can cause lung cancer in humans,

RADTRAN: A computer code combining user-
determined meteorological, demographic, transpor-
tation, packaging, and material factors with health
physics data to calculate the expected radiological
consequences and accident risk of transporting radio-
active material, '

Reactor accident: See “design-basis accident;
severe accident.”

Reactor charge: The fuel and target assemblies
loaded into specific positions in the reactor to
produce the desired product; the reactor positions
occupied by the assemblies depend on the product
and the types of assemblies used.

Reactor core: In a heavy water reactor: the fuel
assemblies, including the fuel and target tubes,
control assemblies, blanket assemblies, safety rods,
and coolant/moderator. In a light-water reactor: the
fuel assemblies, including the fuel and target rods,
control rods, and coolant/ moderator. In a modular
high-temperature gas-cooled reactor: the graphite
elements, including the fuel and target elements,
control rods, any other reactor shutdown mecha-
nisms, and the graphite reflectors.

Reactor facilify: Unless it is modified by words
such as containment, vessel, or core, the term reactor
facility includes the housing, equipment, and associ-
ated areas devoted to the operation and maintenance
of one or more reactor cores. Any apparatus that is
designed or used to sustain nuclear chain reactions in
a controlled manner, including critical and pulsed
assemblies and research, test, and power reactors, is
defined as a reactor. All assemblies designed to
perform subcritical experiments that could poten-
tially reach criticality are also to be considered
reactors.

Reactor year: A unit of time by which accident
frequency and core damage frequency are measured;
it assumes that more than one reactor can operate
during the year (a calendar year during which three
reactors operated would be the experience equivalent
of 3 reactor years) and it assumes that a reactor might
not operate continuously for the entire year (a reactor
operating only 60 percent of the calendar year would
be the equivalent of 0.6 reactor year).

Receiving waters: Rivers, lakes, oceans, or other
bodies of water into which wastewaters are dis-
charged.

Recharge: Replenishment of water to an aquifer.
Recycling: The recovery, purification, and reuse of

tritinm contained in tritium reservoirs within the
nuclear weapons stockpile.

Rem: See “roentgen equivalent man.”
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Remediation: The process, or a phase in the
process, of rendering radioactive, hazardous, or
mixed waste environmentally safe, whether through
processing, entombment, or other methods.

Resource Conservation and Recovery Act, as
amended: The Act that provides “cradle to grave”
regulatory program for hazardous waste which estab-
lished, among other things, a system for managing
hazardous waste from its generation until its ultimate
disposal.

Rhyolite: A volcanic rock rich in silica; the volcanic
equivalent of granite.

Riparian wetlands: Wetlands on or around rivers
and streams,

Riprap: A loose assemblage of stones used in water
or soft ground to prevent erosion.

Risk: A quantitative or qualitative expression of
possible loss that considers both the probability that
a hazard will cause harm and the consequences of
that event.

Risk assessment (chemical or radiological): The
qualitative and quantitative evaluation performed in
an effort to define the risk posed to human health
and/or the environment by the presence or potential
presence and/or use of specific chemical or radiolog-
ical pollutants,

Runoff: The portion of rainfall, melted snow, or irri-
gation water that flows across the ground surface and
eventually enters streams.

Safe Drinking Water Act, as amended: This Act
protects the quality of public water supplies, water
supply and distribution systems, and all sources of
drinking water. '

Safe secure trailer: A specially designed semi-
trailer, pulled by an armored tractor, which is used for
the safe, secure transportation of cargo containing
nuclear weapons or special nuclear material.

Safety Analysis Report: A safety document
providing a concise but complete description and
safety evaluation of a site, design, normal and
emergency operation, potential accidents, predicted

consequences of such accidents, and the means
proposed to prevent such accidents or mitigate their
consequences. A safety analysis report is designated
as final when it is based on final design information.
Otherwise, it is designated as preliminary.

Saltstone: Low radioactivity fraction of high-level
waste from the in-tank precipitation process mixed
with cement, flyash, and slag to form a concrete
block.

Sandstone: A sedimentary rock predominantly con-
taining individual mineral grains visible to the
unaided eye.

Sanitary wastes: Wastes generated by normal
housekeeping activities, liquid or solid (includes
sludge), which are not hazardous or radioactive.

Sanitization: An irreversible modification or
destruction of 2 component or part of a component to
the extent required to prevent revealing classified or
otherwise controlled information.

Scintillation: Minute flash of light caused when
alpha, beta, or gamma rays strike certain phosphors,

Scope: In a document prepared pursuant to the
National Environmental Policy Act of 1969, the range
of actions, alternatives, and impacts to be considered.

Secondary system: The system that circulates a
coolant (water) through a heat exchanger to remove
heat from the primary system.

Sedimentation: The settling out of soil and mineral
solids from suspension in water.

Seismic: Pertaining to any earth vibration, espe-
cially an earthquake. -

Seismic zone: An area defined by the Uniform
Building Code (1991), designating the amount of
damage to be expected as the result of earthquakes.
The United States is divided into six zones: (1} Zone
0 - no damage; (2) Zone 1 - minor damage; corre-
sponds to intensities V and VI of the modified
Mercalli intensity scale; (3} Zone 2A - moederate
damage; corresponds to intensity VII of the modified
Mercalli intensity scale (eastern U.S.); (4) Zone 2B -
slightly more damage than 2A (western U.S.); (5)
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Zone 3 - major damage; corresponds to intensity VI
and higher of the modified Mercalli intensity scale;
{6) Zone 4 - areas within Zone 3 determined by
proximity to certain major fault systems.

Seismicity: The tendency for the occurrence of
earthquakes,

Severe accident: An accident with a frequency rate
of less than 10°6 per year that would have more severe
consequences than a design-basis accident, in terms
of damage to the facility, offsite consequences, or
both.

Sewage: The total of organic waste and wastewater
generated by an industrial establishment or a commu-

nity.

Short-lived activation products: An element
formed from neutron interaction that has a relatively
short half-life and which is not produced from the
fission reaction (e.g., a cobalt isotope formed from
impurities in the metal of the reactor piping).

Short-lived nuclides: Radioactive isotopes with
half-lives no greater than about 30 years {e.g.,
cesium-137 and strontium-90).

Shrink-swell potential: Refers to the potential for
soils to contract while drying and expand after
wetting,

Shutdown: For a Department of Energy reactor, that
condition in which the reactor has ceased operation
and the Department has declared officially that it
does not intend fo operate it further (see DOE Order
3480.6, Safety of Department of Energy-Owned
Nuclear Reactors).

Silt: A sedimentary material consisting of fine
mineral particles intermediate in size between sand
and clay.

Siltstone: A sedimentary rock composed of fine
textured minerals.

Source term: The estimated quantities of radionu-

clides or chemical pollutants released to the environ-
ment.
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Spallation: Any nuclear reaction when several
particles result from a collision, e.g., chain-reaction
in a nuclear reactor.

Special nuclear materials: As defined in Section 11
of the Atomic Energy Act of 1954, special nuclear
material means (1) plutonium, uraninm enriched in
the isotope 233 or in the isotope 235, and any other
material which the Nuclear Regulatory Commission
determines to be special nuclear material or (2) any
material artificially enriched by any of the foregoing.

Standardization (Epidemiology): Techniques used
to control the effects of differences (e.g., age)
between populations when comparing disease expe-
rience. The two main methods are:

* Direct method, in which specific disease
rates in the study population are
averaged, nsing as weights the distribu-
tion of the comparison population.

+ Indirect method, in which the specific
disease rates in the comparison popula-
tion are averaged, using as weights the
distribution of the study population.

Standby: That condition in which a reactor facility
is neither operable nor declared excess and in which
documentary authorization exists to maintain the
reactor for possible future operation (DOE Order
5480.6).

Steppe: An area of grass-covered and generally
treeless plains.

Steppe climate (semiarid climate): The type of
climate in which precipitation is very slight but suffi-
cient for the growth of short, sparse grass.

Stratigraphy: Division of geology dealing with the
definition and description of rocks and soils, espe-
cially sedimentary rocks.

Strike: The direction or trend that a structural
surface (e.g., a bedding or fault plane) takes as it
intersects the horizontal.

Superfund Amendments and Reauthorization Act
of 1986: In addition to certain free-standing provi-
sions of law, it includes amendments to Compensa-
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tion Environmental Response, Compensation, and
Liability Act of 1980 and the Safe Drinking Water
Act.

Surface water; Water on the Earth's surface, as dis-
tinguished from water in the ground (groundwater).

Tertiary Period: The first geologic peried of the
Cenozoic Era, dating from 66 million to about 3
million years ago. During this time, mammals
became the dominant life form.

Third Thirds waste; The Environmental Protection
Agency proposed the Third Thirds Rule, as required
by the Hazardous and Solid Waste Amendments of
1984, to establish treatment standards and effective
dates for all wastes (including characteristic wastes)
for which treatment standards had not yet been pro-
mulgated (40 CFR 268.12), including derived-from
wastes {(i.e., multi-source leachage), and for mixed
radicactive/hazardous wastes.

Threatened species: Any species that is likely to
become an endangered species within the foreseeable
future throughout all or a significant portion of its
range.

Threshold [imit values: The recommended concen-
trations of contaminants workers may be exposed to
according to the American Council of Governmental
Industrial Hygienists.

Toxic Substances Control Act of 1976: This Act
authorizes the Environmental Protection Agency to
secure information on all new and existing chemical
substances and to control any of these substances
determined to cause an unreasonable risk to public
health or the environment. This Jaw requires that the
health and environmental effects of all new
chemicals be reviewed by the Environmental Protec-
tion Agency before they are manufactured for com-
mercial purposes.

Transients: Events that could cause the temporary
production of more {or less) heat in the reactor than
the cooling system; also called reactivity change or
power transients.

Transuranic waste: Waste contaminated with

alpha-emitting radionuclides with half-lives greater
than 20 years and concentrations greater than 100

nanocuries/gram at time of assay. It is not a mixed
waste.

Tritium: A radioactive isotope of the element
hydrogen with two neutrons and one proton.
Common symbols for the isotope are H-3 and T.

Unconfined aquifer: A permeable geological unit
having the following properties: a water-filled pore
space (saturated), the capability to transmit signifi-
cant quantities of water under ordinary differences in
pressure, and an upper water boundary that is at
atmospheric pressure.

Unsaturated zone (vadose): A region in a porous
medium in which the pore space is not filled with
water.

Uranium: A heavy, silvery-white metallic element
(atomic number 92) with many radioactive isotopes.
Uraninm-235 is most commoniy used as a fuel for
nuclear fission. Another isotope, uranium-238, is
transformed into fissionable plutonium-239
following its capture of a neutron in a nuclear reactor.

Viewshed: The extent of the area that may be viewed
from a particular location. Viewsheds are generally
bounded by topographic features such as hills or
mountains.

Visual Resource Management Class: A class
defines the different degrees of modification allowed
to the basic elements of landscape. They are Class
1-applied to wilderness areas, wild and scenic rivers,
and other similar situations; Class 2-contrasts are
seen but do not attract attention; Class 3~contrasts
caused by a cultural activity are evident, but remain
subordinate to the existing landscape; Class 4—on-
trasts that attract attention and are dominant features
of the landscape in terms of scale, but repeat the
contrast of the characteristic landscape; Class
5-applied to areas where unacceptable cultural mod-
ification has lowered scenic quality (where the
natural character of the landscape has been disturbed
to a point where rehabilitation is needed to bring itup
to one of the four other classifications).

Visual sensitivity level: The relative degree of

viewer numbers, visibility of the subject landscape
and the degree of potential viewer interest, concern,
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and attitude for existing or proposed changes in the
landscape character,

Vitrification: A waste freatment process that uses
glass {e.g., borosilicate glass) to encapsulate or
immobilize radicactive wastes to prevent them from
reacting in disposal sites.

Volatile organic compounds: A broad range of
organic compounds, often halogenated, that vaporize
at ambient or relatively low temperatures, such as
benzene, chloroform, and methyl alcohol.

Waste Isolation Pilot Plant: A facility in southeast-
ern New Mexico being developed as the disposal site
for transuranic and transuranic mixed waste, not yet
in operation.

Water table: Water under the surface of the ground
occurs in two zones, an upper unsaturated zone and
the deeper saturated zone, The boundary between the
two zones is the water table.

Weapons-grade: Fissionable material in which the
abundance of fissionable isotopes is high enough that
the material is suitable for use in thermonuclear
weapons.

Weighting factor: Represents the fraction of the
total health risk resulting from uniform whole-body
irradiation that could be contributed to that particular
tissue,

Wetland: Land or areas exhibiting hydric soil con-
ditions, saturated or inundated soil during some
portion of the year, and plant species tolerant of such
conditions. -

Wet site: For the purposes of this Programmatic
Environmental Impact Statement, any site where
adequate water is available for evaporative cooling of
tritium supply technologies.

Whole-body dose: Dose resulfing from the uniform
exposure of all organs and tissues in a human body.
(Also, see “‘effective dose equivalent.”)

Wind rose: A depiction of wind speed and direction
frequency for a given pericd of time,
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X/Q (ChifQ): The retative calculated air concentra-
tion due to a specific air release; units are (sec/m>),
For example, (Ci/m*)/(Ci/sec)=(sec/m?) or
(2/m*)/(g/sec)=(sec/m>).

Zircaloy-4: An alloy of zirconium metal frequently
used in nuclear reactors because of its desirable
chemical and nuclear properties.
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Compensation and Liability Act (CERCLA) 3-15,
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D
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Defense Nuclear Agency 3-16
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Department of Defense (DOD) 1-3, 3-2
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DOE Office of the Assistant Secretary for
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E

Emergency Planning and Community Right-to-
Know Act 5-3

emergency preparedness 442, 4-210, 4-301, 4-350
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environmental justice in minority and low-income
populations 4-532

Environmental Protection Agency (EPA) 3-23, 44,
4-132,4-292

EPA 4-532
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F

Fast Flux Test Facility S-14, 3-7

Federal Facility Agreement 3-21, 4-220, 4-359, 5-1

Federal Facility Agreement and Consent Order 445,
448

Federal Facility Compliance Act 4452

Federal Facility Compliance Act of 1992 3-15,3-21,
3-26, 448, 4-97, 4-134, 4-178, 4-274, 4-363,
4-460,5-2

fuel and target fabrication facility 3-31, 3-34, 3-37

G

GENI 4-11, 4-91, 4-357, 4455

groundwater 4456

groundwater discharge 4-63, 4-147, 4327, 4418

groundwater resources 4-61, 4-145, 4-199, 4-237,
4-293, 4327, 4-380, 4417

guideline on air quality models (EPA) 44 -

H

Hanford Site (Hanford) S-14, 3-7
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hazard ranking system 3-18

Hazardous Waste Management Act 445

hazardous waste notice of viplation 3-15

health effects studies 4-44, 4-131, 4-210, 4-213,
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4-205, 4-246, 4-300, 4-335, 4-386, 4427

Preliminary Assessment/Site Investigation 3—18

Prevention of Significant Deterioration 4-22, 4-54,
4-139, 4-194, 4-227, 4289, 4-316, 4377,
4-407, 4488, 5-3

Probabilistic Risk Assessment 4-12

R

Radioactive Waste Management Complex 3-13,
424,445

radiological impacts 4-87, 4-169, 4-262, 4-353,
4-449

Radionuclide NESHAP Federal Facility Compliance
Agreement (at ORR) 3-21

RCRA 4490

RCRA land disposal restrictions 445, 4460

reactor 3-27

reactor containment building 3-37

Reclaimed wastewater 4-323, 4-327

Record of Decision (ROD} 1--2, 1-7, 497

regional economic area 4-36, 471, 4-124, 4-155,
4-206, 4248, 4337, 4-388, 4430

region-of-influence (ROI} 4-10, 428, 4-71, 4-124,
4-155, 4-206, 4-248, 4-300, 4-337, 4430

Replacement Tritium Facility 3-10, 3-24

Resource Conservation and Recovery Act (RCRA)
3-4,3-15,4-45,497,4-134,4-179, 4274,
4-399, 52, 5-3

Rocky Flats Environmental Technology Site
(formerly the Rocky Flats Plant) 3-23, 4-48,
4-134

Rocky Flats Plant 3-23

S

Safe Drinking Water Act (SDWA) 4-114, 5-3

Sandia National Laboratories, New Mexico 3-19

Savannah River Ecology Laboratory 3-24

Savannah River Technology Center 3—24

South Carolina Department of Health and
Environmental Control 4377, 4380

spallation-induced lithium conversion 3—41

spent nuclear fuel 445, 4-97,4-132, 4-178, 4-220,
4-271, 4-310, 4-399, 4460, 4495, 4498

State Historic Preservation Office (SHPQO) 4-69,
4-123,4-153, 4-335, 4428

State of Georgia 4372, 4-377, 4-388

State of Idaho 4-17, 4-24

State of Nevada 4-107,4-112

State of South Carolina 4-372, 4-377, 4-388

State of Tennessee 4-154

State of Texas 4282, 4-289, 4292

steam generation 4475

surface water resources 4-24, 4-59, 4113, 4-143,
4194, 4-232,4-292, 4-323, 4-378, 4414,
4-496

Surplus Fissile Material Storage and Disposition
PEIS 4-481

T

target 3-27

Tennessee Department of Environment and
Conservation 4-196, 4220

Tennessee Valley Authority (TVA) 4-196, 4-203

terrestrial resources 4-7, 4-33, 4-66, 4-119, 4-150,
4-201, 4-242,4-298, 4331, 4-383, 4423

Texas Natural Resources Conservation Commission
3-24,4-292

Texas Technological University (Texas Tech) 3-21,
4-282,4-298

The Pit Disassembly/Conversion/Plutonium Fuel
Fabrication Facility 4495

threatened and endangered species 4-8, 4-35, 4-68,
4-152, 4203, 4-245, 4-299, 4-334, 4-336,
4-426

Threshold Test Ban Treaty 3-16
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Tritium Supply and Recycling
Final PEIS.

Toxic Substance Control Act (TSCA) 3-15, 3-21,
3-26,5-3

transuranic (TRU) waste 3-13, 445, 4-134, 4-220,
4-271, 4-310, 4-363, 4-389, 4460

ritium recycling facility 345

Tritium Supply and Recycling Programmatic
Environmental Impact Statement (PEIS) 3-1

Tritium Target Extraction Facility 4-268, 4-360,
4-457

tritum target processing building 334

Tritium target processing facility 3—41

tritium target processing facility 3-31, 3-37

TRU 4490

TVA4-192

U

U.S, Alr Force 4111

U.S. Army Corps of Engineers 4-201, 4-332, 4421

U.S. Fish and Wildlife Service (USFWS) 4-8, 4-33,
4-65, 4-111, 4-149, 4-240, 4298, 4-330, 4421

U.S. Forest Service 3-25, 4372

U.S. Geological Survey (USGS) 3-14, 424

U.S. Navy 3-13, 3-14

USFWS 4-330
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v

Visual Contrast Rating System (BLM) 4-3

Visual Resource Management (VRM) 4-3, 4-21,
4-51,4-111,4-136,4-192,4-224,4-288,4-313,
4-376, 4403

W

Waste Experimental Reduction Facility 4-106

Waste Isolation Pilot Plant 4492

Waste Isolation Pilot Plant (WIPP) 448, 4-134,
4-460

wastewater discharges 4-113

Water Quality Control Act (Tennessee) 4-199,
4-243

Water Use Reporting and Coordination Act 4-383

Westinghouse Electric Corporation 3-14

wetlands 4-8, 4-33, 4-67, 4-151, 4-201, 4-298,
4-332, 4-385, 4423

Y

Y-12 3-18, 3-20,4-196
Y-12 Plant 3-18, 4188
Yucca Mountain 3-16




